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81 0285 - Bone Mineral Content of the Upper Extremities
after Stroke - B. Celik, K. Ones, N. Ince

81 0286 - RANKL inhibition as a targeted approach in the
treatment of osteoporosis - A. Nardi

81 0287 - Percutaneous radiofrequency in the hip
osteoarthritis and rehabilitation - C. Mariconda, F.
Rivera, M. Barbieri, G. Annaratone

82 0288 - Skeletal Muscle Mass of the Upper Extremities
after Stroke - B. Celik, K. Ones, N. Ince

82 0289 - Motor relearning program and observation the-
rapy: Minimal Protocol for Stroke (PMIC) as tool of com-
parison - Perrero L. Tacchini V. Garrè O. Bellora A.,
Polverelli M.

82 0290 - The lateral fracture of brittleness femur: new
pharmacological and rehabilitation approach - N. Sala,
C. Venza, G. Letizia Mauro

82 0291 - The intraobserver and interobserver reliability of
the Compangle, a new goniometer for joint angle measu-
rements of the hand and wrist - A.N.G. van Pruijssen-
Romijn, RW Selles, TAR Schreuders, H.J. Stam

83 0292 - Quantitative Sensory Testing - a useful tool in the
diagnosis of Complex Regional Pain Syndrome - O.
Schuhfried, M. Herceg, G. Vacariu (Austria)

83 0293 - Kinematic analysis of drinking from a glass in a
population with tetraplegia - A. De los Reyes-Guzmán, A.
Gil-Agudo, A. Del Ama-Espinosa, B. Peñasco-Martín, M.
Solís Mozos, E. Pérez-Rizo

83 0294 - The effect of hand size on the stimulus intensities
required for median and ulnar sensory nerve conduc-
tion studies - G. Srisawasdi, T. Thanakiatpinyo

83 0295 - Protocollo di Minima per l’ictus cerebrale (PMIC) -
a protocol for the evaluation of the outcome and the
rehabilitative care of stroke patients:...... - P. Fornasari,
S. Montanari, G. Teodorani

84 0296 - Comparison of nerve conduction studies to clini-
cal findings in the diagnosis of neuropathy of the ulnar
nerve at the elbow - V. Aggeli, V. Doulias, I. Sioutis, 
N. Roussos, C. Goumas, V. Mitsis, D. Patatoukas

84 0297 - Health Status and Disability in Women with Breast
Cancer related Lymphoedema - T. Di Gregorio, V.
Candoli, M. V. Filippi, G. Attisani, V. Gessaga, E. Bottura,
G. A. Magagni, R. Galassi

84 0298 - Predictors of Weight Change in Cardiac
Rehabilitation Patients - S. Pimentel, J. A. Rocha, A.L.
Silva, V. Araújo, J. Maciel, F. Parada

85 0299 - The influence of cardiovascular procedure type
and postoperative complications on 6 minutes walking
test (6MWT) in patients subjected to cardiologic rehabili-
tatio - M. Mackiewicz-Milewska, A. Hoffmann, A.
Kaszewska, P. Guzik, A. Glama, H. Mackiewicz-Nartowicz,
D. Fabrowski

85 0300 - Urodynamic findings in patients with traumatic
brain injury - M. Ersoz, K. Kaya, S. Akkus, S. Ozel

85 0301 - Metabolic syndrome patients – primary care can
be more than usual care - C. Avram, S. Iurciuc, 
L. Craciun, A. Avram, M. Iurciuc, C. Ciulacu, D. Gaita

85 0302 - Endurance training and physical fitness in young
metabolic syndrome patients - C. Avram, M. Oravitan, 
A. Nagel, L. D. Hoble, A. M. Rusu, R. G. Dragoi, C. A. Avram

86 0303 - Assessment of the severity of the autonomic
lesion in spinal cord injury patients - J. G. Previnaire, 
P. Rigaux, V. Leclercq, J. M. Soler

86 0304 - Rehabilitation treatment patients with osteoarth-
ritis. Own experiences - L. Raczko, A. Ogonowski, R. Kaczor

86 0305 - Effectiveness of active rehabilitation camps in
case of children with myelomeningocele - J. Cieplińska,
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M. Mackiewicz-Milewska

93 0332 - 100 Hz vibration of the antagonistic muscle is able
to reduce upper limb flexion spasticity in hemiplegic
patients - C. Damiani, T. Sciarra, V. Rosati, P.L. Chimento,
C. Fundarò, C. Foti, R. Casale

93 0333 - Mirror therapy in the rehabilitation of lower limb
amputees: are there any contraindications? - R. Casale, 
V. Rosati, C. Fundarò, I. Clemenzi, C. Foti, PL. Chimento,
C. Damiani

93 0334 - Effectiveness of a comprehensive rehabilitation
program in association with paracetamol at improving
pain in a group of relatively young people affected by
severe OA on waiting..... - R. Casale, C. Damiani, 
V. Rosati, T. Sciarra, P.L. Chimento, C. Fundarò, C. Foti

93 0335 - Acute stroke assessment in rehabilitation: propo-
sal of a common regional multicentric dataset - 
L. Carcelli, V. Di Giuseppe, M. Franceschini, C. Damiani

94 0336 - Tai – Chi effects on balance, mobility, and gait in
Parkinson desease: preliminary study - C. Damiani, 
S. Cassarino, S. Ippolito, L. BestaVashvili, R. Casale, 
I. Clemenzi, C. Foti

94 0337 - The impact of body image disturbance on rehabi-
litation programs in lower limb amputees: a pilot study -
C. Damiani, V. Rosati, R. Casale, I. Clemenzi, 
V. Dell’Armi, C. Foti

94 0338 - Reability of a new video anlisys software to assess
visuomotor skills - M. Bejor, E. De Bernardi, C. Pavese,
M. Chiappedi, E. Dalla Toffola

95 0339 - Autonomy assessment one year after stroke: pre-
dictors of functional outcomes - E. Medici, R. Lorenzetti,
P. Giacchetti, E. Giaccaglini, M. Sebastianelli, 
S. Franceschini, R. Casci, P. Orazi, B. Gobbi, M. Baroni

95 0340 - Are football muscle lesions related to anthropo-
metry? Preliminary results of an observational study - 
A. Fusco, L. Cretaro, M. Iosa, G. Morone, F. Margutti, 
F. Ioannilli

95 0341 - Autonomy in recreational activities like a
goal/instrument in rehabilitation - D. Bonaiuti

95 0342 - Functioning of patients with breast cancer - 
H. Burger, N. Bes̆ić
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203 0799 - A case of paralysis caused by a disorder of the spi-
nal cord in acute meningococcal meningitis - D. Uliano,
R. Mazzocco, T. Scellini

203 0800 - A contribution for the data about Surf injuries in
Portugal - J. Almeida, J. Laíns

203 0801 - Evaluating inpatient rehabilitation for subjects
with traumatic brain injury: use of early variables to pre-
dict functional outcomes and direct clinical practice - R.
Avesani, M. Fedeli, C. Ferraro, M. Khansefid

203 0802 - Painful accessory soleus muscle in the athletes: 3
first cases treated by Botulinum Toxin - A.S.M. Pop, M.A.
Farago

204 0803 - Neuro-rehabilitation in Algarve. The CMR Sul
experience Evidence – Efficacy – Effectiveness of a
Comprehensive Rehabilitation Program - M. Sizenando,
C. Castelo-Grande, L. Malaia, R. Diaz, J. Pimenta

204 0804 - Implementing Business Intelligence in
Rehabilitation assessment and performance improve-
ment - A case study - M. Sizenando, J. Pimenta

204 0805 - Do shared genetic factors account for the associa-
tion between neck pain and other self-reported physical
and psychological symptoms? A twin study among 11-
year-olds - M. Ståhla, M. Mikkelssonb, A. El-Metwallyc, J.
J. Salminena, L. Pulkkinen, R. J. Rosee, J. Kapriof

204 0806 - Correlative relation between arterial hyperten-
sion and parameters of recovery of the hemiplegics - S.
D. Draganac

205 0807 - Rehabilitation Program in female child with
Klippel-Trenaunay syndrome: a case study - G. Della
Bella, O. Lai, S. Fabriani, C. Foti, E. Castelli

205 0808 - Recovery of upper limb in patients with recent
ischemic stroke after application of repetitive magnetic
transcranial stimulation - A. M. Bumbea, R. Traistaru, R.
Popescu, D. Matei, A. Dinu

205 0809 - Peripheral repetitive magnetic stimulation (PRMS)
in patients with traumatic paraplegia - A. M. Bumbea, R.
Traistaru, A. Bighea, D. Matei, A. Dinu

205 0810 - Efficiency of topically applied therapy in reducing
disease symptoms and signs in patients with CVI - J.
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About  the role of neuropsychologist at an early stage of
neurorehabilitation 
N.A. Varako, I.S. Kulikova, V.D. Daminov
National Pirogov centre of therapy and surgery, Russia, Moscow

Introduction. Neurorehabilitation of patients in acute stage of
disease is rather young direction. Nevertheless the world practice
shows the actuality and effectiveness of such activity (including
cases of vegetative state and coma). So, neuropsychological rehabili-
tation – as a part of complex neurorehabilitation process – aimed at,
first of all, mental activity disinhibition, setting an effective contact
with a patient, his mental state stabilization, becomes actual. Aim.
research of neuropsychological rehabilitation capabilities at mental
activity recovery process in acute state after brain injury. Materials
and methods. In 2007-2009 on the basis of Pirogov National
Medical Surgery Centre (Medical Rehabilitation Department) the
complex neuropsychological work was carried out with 30 patients
(25-76 y.o.) with ischemic stroke, hemorrhagic stroke and severe
TBI. The patients in acute period of disease (including vegetative
state) were involved in the investigation. The work started usually in
the resuscitation unit. The contact with the patients was impeded by
conscious and mental activity derangements. 

The neuropsychological work was carried out in two directions:
the fist one – general mental activity disinhibition and the second
one – getting into the contact effectively and work with emotional
state. General disinhibition supposed influence upon the patients by
various stimuli: visual ( immovable and moving objects and images) ,
auditory (discrete speech and non-speech sounds, melodies, popular
music, addressing to the patient), tactile (touching, stimulation by
objects of various shape, size, material – for example, putting objects
in hands. The stimulus material was selected, where possible, taking
into consideration the premorbid peculiarities of the patients
(something, that could arouse interest and positive emotions in them).
It is known, that sensorial deprivation makes pernicious influence
on mental well-being of even healthy person, all the more so on a
patient with brain damage. At the same time, according to the cir-
cumstances, the external stimulation of the patients reduces deeply,
and this leads, in its turn, to additional sensorial deprivation. That is
why it is particularly important to provide various purposeful stimu-
lation in order to keep and “provoke” mental activation. Getting into
the contact supposed working out the system of actions promoting
full contact with a patient. As a result of severe neurodynamic
disturbances not only getting into the contact, but often maintaining
it (even during several seconds) was also difficult for such category
of patients. This task was solved by the way of repeated long inte-
raction with a patient (hail, calling by name, calling from different
sides, with various intonation, visual contact, various speech infor-
mation) and repeated stimulation (using wide range of different
modality stimuli) combined with spaces of brief rest. So, the main
principle was alternation of attempts of active interaction, stimula-
tion – and rest, during a particular time interval (usually 15-30 minu-
tes). After the stable contact had been set, in cases where speech
was not possible or seriously damaged the task of working out the
effective ways of communication was solved with the help of gestu-
res and signs systems. Results. Neuropsychological work in these
two directions showed to be rather effective. The described actions
aroused response from the patients: mental activation was observed
as response to new, bright, unexpected stimuli (of different moda-
lity), and emotionally significant stimuli. Thus, it is significant to
mention about situations, when activation became much more evi-
dent, than it was without such stimulation, and also when new reac-
tions appeared and then consolidated (which were not observed
before): in cases of contact difficulties because of severe neurodyna-
mic disturbances it was the repeated long influence with alternation
of stimulation and rest what helped. There were cases, where the
contact with a patient was for the first time set in the described way,
while there was no response for single stimulation. This is most pro-
bably the consequence of a long period of “switching on” of the
patients in such condition. Conclusion. So, it is significant to note
the importance of early start of neuropsychological rehabilitation,
purposeful stimulation and overcome sensory deprivation to recover
mental functioning of patients in acute state. The following methods
of work were effective: the purposeful use of new, bright, unexpec-
ted, emotionally significant stimuli; the uninterrupted alternation, at
rather a long duration, of stimulation and spaces of rest. 

The usage of VocaStim device in rehabilitation of the
patients with dysphagy and dysphonia
A. Obukhovskaya 
Clinical neuropsychologist, speech therapist, National Pirogov centre
of therapy and surgery, Russia, Moscow

Physiotherapy is rather popular in various spheres of neurorehabi-
litation. A relevant question is the appliance of electrostimulative
devices when various pathologies of speech and voice are being
diagnosed and cured. The VocaStim device is the first to realize the
idea which allows diagnosing and curing the paresis of larynx, plica
vocalis or the muscles of the speech apparatus. Electrodiagnosis
allows us to estimate the qualitive and the quantitive sense of the
neuromuscular functions. By means of using electrostimulation,
depending on the kind of the current and chosen parameters, it is
possible to improve blood circulation, to stimulate the nutrition of
the muscles and build them up in case of atrophy, to stimulate the
neural tissue in cases of peripheral or central paralysis, or to
perform anesthetization and electrophoresis in order to transfer
medical products in tissues. Introduction. The aim of this report is
to show the effectiveness of using the VocaStim device in rehabilita-
tion of the paresis of larynx and plica vocalis. Materials and
methods. Diagnostic and medical procedures have been carried out
during a year with the help of the VocaStim device. There were total
of 87 patients observed, 48 of them having hypotonic dysphonia and
39 suffering from bulbar dysarthria, dysphagy. The procedures lasted
from 10 to 20 days, 2 times a day. During electrostimulation patients
had to perform speech gymnastics and speech therapy. Results. The
objective analysis of the results presented by the VocaStim device
allows to define the condition of the neuromuscular tissue and diffe-
rentiate the level of innervation. Repeated diagnosis carried out at
the end of the treatment course shows dynamics towards recovery
of the affected muscles. Due to the research, considerable improve-
ment of the patients with speech problems was marked after 2-3
séances. The phonation time increases, the voice becomes stronger,
the level of hoarseness lowers and the patient is able to continue
speaking for a longer time without being tired. Considerable impro-
vement of the patients with dysphagy was marked after 10-12 séan-
ces. Swallowing difficulties disappear. The level of hyperptyalism is
lowered, the condition of the muscles of the speech apparatus and
trophism are improved. Conclusion. All things considered, it is
essential to point out that the usage of the VocaStim device in addi-
tion to the classical logopaedics methods allows to reach positive
results in shorter rehabilitation periods. 

Rehabilitation robotics of patients in intermediate
period of spinal cord trauma
N.V. Rybalko, I.G. Gorochova, E.V. Zimina, V.D. Daminov
National Pirogov centre of therapy and surgery, Russia, Moscow

The aim of our research was to study dynamics of clinical symp-
toms and psychological status of patients in intermediate period of
spinal cord trauma at the time of gait recovery applying robotic
devices Erigo and Lokomat. Material and method. The paper pre-
sents a clinical and neuropsychological examination of 68 patients in
intermediate period of spinal cord trauma in motor-incomplete spi-
nal cord injury. The cohort was divided into two groups: the 1st one
included 48 patients who had standard rehabilitation program and
trained applying robotic devices Erigo and Lokomat. The 2nd group
had 20 patients and only standard rehabilitation program. To estima-
te neurological status we used American Spinal cord Injury
Association scale. To evaluate psychological status we used Beck
depression scale, Spilberger State-trait anxiety scale, Sheehan anxiety
scale. Results. Before the beginning of rehabilitation program chan-
ges in psychological status were revealed in both groups patients.
For the time of rehabilitation measures we found positive changes in
psychological status of all patients. Maximum reduction of move-
ment disorders and improvement of psychological status were
marked in the group of patient had trained with the help of Erigo
and Lokomat. Conclusion. Including in the rehabilitation program
robotic devices Erigo and Lokomat allowes to reach restoration of
motor functions and optimization of psychological status in larger
volume, than use only standard program of rehabilitation. 
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Central and cerebral blood flow estimation of patients
in acute stroke applying tilt-table Erigo
V.D. Daminov, N.V. Rybalko, A.N. Kuznetsov
Russia, Moscow

The aim of our research was to evaluate the effectiveness of rehabili-
tation robotics in acute stroke period and to estimate central and cere-
bral blood flow of patients in acute stroke applying robotic device Erigo.
Materials and methods. One hundred patients with hemiparesis in
acute stroke have been examined and being divided into two grou-
ps: the 1st one included 60 patients had standard course of rehabili-
tation therapy and trained with the help of Erigo, 40 patients of the
2nd – control grope had only standard rehabilitation program. We
used 6 marks paresis degree scale, Barthel ADL Index and
Rehabilitation activities profile scale to estimate the effectiveness of
rehabilitation. Hemodynamics monitoring have been performed with
the help of impedance cardiography and transcranial Doppler ultra-
sonography in one of the middle cerebral artery. Results. For the
time of rehabilitation measures the middle mean of muscle’s strength
in damaged inferior extremity increased in the 1st group patients on 2,1
marks, in the 2nd grou1000p patients on 1,2 marks. During rehabilita-
tion therapy Barthel ADL Index grew on 27 marks in the 1st grope and
on the 15 marks in the 2nd. More significant dynamics in Rehabilitation
activities profile scale was represented in the 1st grope. After rehabilita-
tion course there was no meaningful changes of central and cerebral
blood flow indexes in both groups patients. Moderate elevation of
cerebral blood flow rate and decreasing of peripheral vascular resistan-
ce i.e. magnification of cerebral perfusion was fixed during the training
procedure on Erigo. Positive effect on cerebral blood flow indexes of
Erigo trainings was represented. Conclusion. Early mobilization with
tilt table “Erigo” provides restoration of motor functions in larger
volume, than use only standard program of rehabilitation. Arterial
blood pressure and cerebral blood flow indexes remained within
standard that proves the safety of the method. Application of tilt
table “Erigo” has positive influence on the cerebral blood flow.
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Low-energy extracorporeal shock wave therapy as a
treatment for medial tibial stress syndrome
Jan D. Rompe1, A. Cacchio2, J.P. Furia3, N. Maffulli4
1OrthoTrauma Evaluation Center, Mainz, Germany .
2Dipartimento di Medicina Fisica e Riabilitazione, Ospedale “San
Salvatore” di L’Aquila, L’Aquila, Italy. 
3SUN Orthopaedics, Lewisburg, PA, USA.
4Centre for Sports and Exercise Medicine, Barts and the London
School of Medicine and Dentistry, London, Great Britain.

Introduction. Medial tibial stress syndrome (MTSS) is a pain syn-
drome along the tibial origin of the tibialis posterior or soleus
muscle. Extracorporeal shock wave therapy (SWT) is effective in
numerous types of insertional pain syndromes. Materials and
methods. In a case control study (Level of evidence, 3) forty-seven
consecutive subjects with chronic recalcitrant MTSS underwent a
standardized home training program, and received repetitive low-
energy radial SWT (2000 shocks; 2.5 bars of pressure which is equal
to 0.1 mJ/mm2, total energy flux density, 200 mJ/mm2, no local ane-
sthesia) (treatment group). Forty-seven subjects with chronic recalci-
trant MTSS were not treated with SWT, but underwent a standardi-
zed home training program only (control group). Evaluation was by
change in numeric rating scale (NRS). Degree of recovery was mea-
sured on a 6-point Likert scale (subjects with rating -completely
recovered- or -much improved- were rated as treatment success).
Results. One month, 4 months, and 15 months from baseline, suc-
cess rates for the control and treatment groups according to the
Likert scale were 13% and 30% (p<.001), 30% and 64% (p<.001), and
37% and 76% (p<.001). One month, 4 months, and 15 months from
baseline, the mean NRS for the control and treatment groups were
7.3 and 5.8 (p<.001), 6.9 and 3.8 (p<.001), and 5.3 and 2.7 (p<.001)
respectively. At 15 months from baseline, 40 of the 47 subjects in the
treatment group had been able to return to their preferred sport at
their pre-injury level, and 22 of the 47 control subjects. Conclusion.
Radial SWT as applied was an effective treatment for MTSS. 

Home training, local corticosteroid injection or radial
shockwave therapy for greater trochanter pain syndrome
J.D. Rompe1, N.A. Segal2, A. Cacchio3, J.P. Furia4, A. Morral5,  
N. Maffulli6
1OrthoTrauma Evaluation Center, Mainz, Germany.
Email: profrompe@web.de
2Department of Orthopaedics & Rehabilitation, University of Iowa,
Iowa City, IA, USA.
3Dipartimento di Medicina Fisica e Riabilitazione, Ospedale “San
Salvatore” di L’Aquila, L’Aquila, Italy.
4SUN Orthopaedics, Lewisburg, PA, USA
5Centre de Fisioteràpia Salut i Esport (Sta. Perpètua), EUIFN
Blanquerna, Barcelona, Spain.
6Centre for Sports and Exercise Medicine, Barts and the London
School of Medicine and Dentistry, London, Great Britain.

Introduction. There are no controlled studies testing the efficacy
of various non-operative strategies for treatment of greater trochan-
ter pain syndrome. Materials and methods. In a randomized con-
trolled clinical trial (Level of evidence, 2) 229 patients with refractory
unilateral greater trochanter pain syndrome were assigned sequen-
tially to a home training program, a single local corticosteroid injec-
tion (25 mg prednisolone) or a repetitive low-energy radial
shockwave treatment. Subjects underwent outcome assessments at
baseline and a 1, 4, and 15 month follow-up. The primary outcome
measures were degree of recovery, measured on a 6-point Likert
scale (subjects with rating -completely recovered- or -much impro-
ved- were rated as treatment success), and severity of pain over the
past week (0-10 points) at 4 month follow-up. Results. At 1 month
from baseline the results after corticosteroid injection (success rate
75%; pain rating: 2.2 points) were significantly better than after
home training (7%; 5.9 points) or shockwave therapy (13%; 5.6
points). Regarding treatment success at 4 month follow-up, radial
shockwave therapy lead to significantly better results (68%; 3.1
points) than home training (41%; 5.2 points), and than corticosteroid
injection (51%; 4.5 points). The null hypothesis was rejected. Fifteen
months from baseline, radial shockwave therapy (74%; 2.4 points)
and home training (80%; 2.7 points) were significantly more succes-
sful than the corticosteroid injection (48%; 5.3 points). Conclusion.
The role of corticosteroid injection for GTPS needs to be reconside-
red. Subjects should be properly informed about the advantages and
disadvantages of the treatment options, including the economic bur-
den. The significant short-term superiority of a single corticosteroid
injection over home training and shockwave therapy declined after
one month. Both corticosteroid injection and home training were
significantly less successful than shockwave therapy at 4 month fol-
low-up. Corticosteroid injection was significantly less successful than
home training or shockwave therapy at 15 month follow-up. 

Eccentric loading versus eccentric loading plus shock
wave treatment for mid-portion Achilles tendinopathy:
a randomized controlled trial
J.D. Rompe1, J.Furia2, N. Maffulli3
1OrthoTrauma Evaluation Center, Mainz, Germany. 
2Sun Orthopaedics Group, Lewisburg PA, USA. 
3Centre for Sports and Exercise Medicine, Barts and the London
School of Medicine and Dentistry, London, Great Britain.

Introduction. Results of a previous randomized controlled trial
had shown comparable effectiveness of a standardized eccentric loa-
ding training and of repetitive low-energy shock wave treatment
(SWT) in patients suffering from chronic mid-portion Achilles tendi-
nopathy. No randomized controlled trials tested whether a combined
approach might lead to even better results. Materials and
methods. To compare the effectiveness of two management strate-
gies - Group 1: eccentric loading; Group 2: eccentric loading plus
repetitive low-energy shock wave therapy - 68 patients with a chro-
nic recalcitrant (> 6 months) noninsertional Achilles tendinopathy
were enrolled in a randomized controlled study (Level of evidence,
1). All patients had received unsuccessful management for > 3
months, including at least a) peritendinous local injections; b) non-
steroidal anti-inflammatory drugs; and c) physiotherapy. A compute-
rized random-number generator was used to draw up an allocation
schedule. Analysis was on-intention-to-treat basis. Results. At 4
months from baseline, the VISA-A-Score increased in both groups,
from 50 to 73 points in Group 1 (eccentric loading), and from 51 to
87 points in Group 2 (eccentric loading plus shock wave treatment).
Pain rating decreased in both groups, from 7 to 4 points in Group 1,
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from 7 to 2 points in Group 2. 19/34 patients of Group 1 (56%) ver-
sus 28/34 patients of Group 2 (82%) reported a LIKERT scale of 1 or
2 points (“completely recovered” or “much improved”). For all out-
come measures, group 1 and 2 differed significantly in favour of the
combined approach at the 4-month follow-up. At 1 year from baseli-
ne there was no difference any longer, with 15 failed patients of
Group 1 opting for having the combined therapy as cross-over, and
with 6 failed patients of Group 2 having undergone surgery.
Conclusion. At 4-month follow-up, eccentric loading alone was less
effective when compared to a combination of eccentric loading and
repetitive low-energy shock wave treatment.

New rehabilitation technology for patients with motor
coordination disorders
E.V. Zimina, E.V. Bugorsky, V.D. Daminov
Speaker: Ekaterina Zimina, National Pirogov centre of therapy and
surgery, Russia, Moscow

The few fundamentally new methods were developed during last
decade that considerably change the efficiency of the modern reha-
bilitation therapy. The use of the BrainPort™ Balance device, origi-
nally designed for vestibular rehabilitation, is the essentially new
direction for treatment of various forms of the ataxia. Recently, only
few clinics in Europe, North and South America published results
about the effectiveness of this technology and possible its underlying
mechanisms. The purpose and goal of current study were research
of the effectiveness of the above method in application to various
motor coordination affected patients. Materials and methods. We
tested 46 patients in aging group 22-64 years old. Thirty-two patients
were in an early stage of recovery after an ischemic stroke in verte-
bral - basilar area and 14 multiple sclerosis patients with spinocere-
bellar lesions in a remission stage. All patients had motor coordina-
tion disorders that were expressed in different form of ataxia. The
standard training regimen was applied: 20 minutes training sessions
daily during 10 consecutive days. We suggested two procedural
options: standing on the soft surface (cushion 1 cm. high) or sitting
on the balance ball (in case when patient couldn’t keep a vertical
stance during 20 minutes). Immediately before training sessions we
applied a special set of physical therapy procedures that include:
breathing exercises, balance and coordination exercises learn to
swallow with a closed mouth, elements of manual therapy – miore-
laxation, to improve the affected stato-kinematic stereotype. As
results of applied procedures, nine patients noticed the diminish of
dizziness, they better performed the coordination testing probes,
demonstrated improved gate functions as a result of ataxia decline.
In two stroke patients and four multiple sclerosis patients we did not
notice significant changes in clinical conditions. We noticed two
kinds of positive clinical effects: short-term retention effect that conti-
nued in a matter of minutes and long-term retention effects that con-
tinued during hours and even days. The shortest retention effects
were obtained usually during first two training days. After first five
days of training the average duration of the retention effects in 4-5
hours, initiated by single 20 minute session was observed in 12
stroke patients and eight patients with multiple sclerosis. To verify
results, the quantitative measurements of the patient balance were
performed using a “StabMed” – the computerized complex for stabi-
lography with biological feedback. Before and after training proce-
dures we did perform standard Romberg tests and calculate the
dispersion of a center of pressure in frontal and sagittal planes and
its average velocity of displacement. As the result of applied therapy,
we notice the decrease of frontal dispersion with open eyes in avera-
ge at 4.56 mm, with closed eyes at 3.14 mm, the decrease of sagittal
dispersion at 6.28 mm and 4.37 mm correspondingly. We also regi-
stered the decrease in average velocity of the center of pressure at
8.14 mm/s at eyes open and 5,23 mm/s with eyes closed conditions.
Conclusions. Therefore, the use of BrainPort technology can help
to decrease the a pronounced ataxia symptoms in patients included
in our study. More extensive research has to be done in the future to
discover possible underlying mechanisms of such effects and to
increase the efficiency and power of the rehabilitation.

One support and care getting better quality of his life
C. Mirabelli, P. Casanova, G.Valdenassi
Servizio Recupero e Rieducazione Funzionale (Sede Novi Ligure, AL)

Introduction. We have analized a Duchenne Distrophy case in
very later phase by team approach (physician, phisycal therapy

a postural system made by – elastic polyurethane cushions preventi-
ve decubitus ulcers. Results. In our patient we have obtained two
important factors: from the other side it was better perceived general
health such as he was pleased seating long daily living with her elec-
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tronic wheelchair with central traction; to the other side, he had a
positive impact role in the lives with severe disability independence
on other ADL and getting better her life in different aspect: well-
being, effect of rehabilitation treatment, and psychological stressors.
The postural system with be-elastic cushions was useful for decrea-
sing pain, reduce decubitus ulces, and positive perceptions of impact
on users and it was stable over time; instead of the comfortable devi-
ce it was better for a correct respiratory compliance, and swallowing.
Conclusion. The patient is pleased during seating and confortable
for a great weight of pain.
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Assistive tecnology from adapted equipment to inclusi-
ve environements

Introduction. Bone stress injuries are common overuse injuries
seen in active people. The pathogenesis is multifactorial and usually
involves repetitive submaximal stresses. No comprehensive studies
describing rehabilitation protocol of bone stress injury of the talus
have been published. We aimed to describe a conservative treatment
protocol for bone stress injury of talus. Study Design. Case series
Material and methods. The rehabilitation and pain features in 15
patients bone stress injury of the talus, as confirmed by magnetic
resonance imaging MRI, were reviewed retrospectively. Results. Of
the 15 patients (8 female and 7 male; age range 16-50 years; median
age 29.1 years) mean duration of symptoms was 2.5 wk (1 to 12 wk)
MRI studies showed bone marrow edema in the talus in six cases
whereas in other 9 cases (5/15 calcaneus, 3/15 naviculer, 1/15
cuboideum) adjacent osseous structures were affected as well. In

orthopedic tecnician), in diffe-
rent aspect of daily l iving.
Materials and methods. We
must consider his posture: incli-
ned and turned his pelvis, no
postural control to right pelvis
adduced turned inside to left
various, in abduction; right foot
varius, to left was valgus, upper
limbs were in abduction and
turned outside in order to drive
by wheelchair the patient lea-
ned forward his trunck and put
on her table where her joystick
was. The patient must correct
his posture by: an electronic
wheelchair, with central traction
during by a very small and par-
ticular joystick planed function
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four cases the entire talus was involved, and in eleven cases only a
portion of the bone was affected. Mean visual analogue scale for
pain before treatment was 53.5mm. The median duration of walking
boot usage is 16.2 (7 to 70) days. Patients became symptom free in a
mean of 23.2 (12-40) days. 10 patients returned to daily life and
sportive activities without difficulty.

Ankara Rehabilitation Protocol for Bone Stress Injury of the Talus
• Rest and /or activity modification is required to reduce symptoms

to a level that can achieve pain-free activity
• Gentle non-weight bearing exercises; active range of motion and

isometric exercises can begun in first week 
• Acute pain usually resolves in the first 2 weeks.
• Add modalities: 

– Ultrasound
– TENS
– Whirlpool

• A removable walking boot used for 2-3 week. Boot removed
during ROM exercises four to six times a day. 

• Crutch-assisted ambulation for the first 20 days. Weight-bearing is
progressed from as tolerated in boot with crutches to weight-bea-
ring in boot only. Pain is the guiding factor for progression of
weight-bearing. At 3 week, weight bearing without crutches is
allowed in the boot as tolerated. 

• Proprioception exercises with board, balance activities, progress
to open-chain strengthening with therabands can start as pain
allows on 3 weeks.

• Stationary bicycling is begun when the patient tolerates ambula-
tion comfortably.

• High-impact exercises are held until patient has been completely
asymptomatic for 1-2 week.
Conclusion. Early diagnosis and appropriate conservative treat-

ment allow for a favorable outcome in most cases
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Application of kinesio taping on the patients with leg
paresis and recurvatum after acute ishemic inslult 
L. Nikcević1, A. Plavs̆ić2, N. Mujoviić3, M. Hrkloviić4, Z. Brdareski5,
L. Konstantinoviić6, J. Vasiić7

1Special Hospital for cerebrovascular diseases pf brain “St Sava“,
Nemanjina 2, Beograd, Srbija 
2Tor Vergata University of Rome
3Clinical Centre of Serbia, Belgrade 
4Institute for Rehabilitation Belgrade 
5Military Medical Academy, Belgrade 
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Kinesio taping is used for improvement of the function of muscu-
lar-skeleton weakness of different aetiology and it finds it place in
rehabilitation as a part of kinesio programme-Reduction of pain,
improvement of the muscle power and enzyme activity, improve-
ment of static and stability during standing and walking, accelerates
early rehabilitation treatment and the return of a patient to everyday
activities of life and work. The aim of the paper. Determination of
the importance of application of kinesio taping of the patients with
leg paresis and recurvatum of the knee after acute ischemic insult
during early rehabilitation. Material and methods. The prospective
study included 200 male patients treated at the St Sava Hospital in
the period 01/06/09-01/08/09. The average age of patients was 62±
7.The study included patients who have weakness of the leg-paresis
for the first time and smaller degree of the arm. Patients were divi-
ded into two groups. GROUP A included patients treated by classical
rehabilitation kinesio programme and the GROUP B patients with
Kinesio taping within the rehabilitation programme. The rehabilita-
tion with the kinesio taping started on the first day of rehabilitation,
according to the individual plan (100 patients on m.Quadriceps
Femoris, 24 m Rectus Abdominis, 32 mBiceps Femoris,68 m
Quadratus Lumborum) and the tapes were changed every 3-4 days
all 60 days. Kinesio programme in both groups was performed 5
days a week, 30-40 min during early rehabilitation and twice 30-40
min a day in secondary rehabilitation. Estimation of the seriousness
of the neurological deficit was done by the FIM test at the beginning
and in the end of early rehabilitation and after 60 days. Separately, the
parameters WALKING and the ability to climb the stairs were obser-
ved. Berg’s functional scale of balance was done at the beginning and
in the end of early rehabilitation, as well as after 60 days. The statisti-

cal methods included: frequencies, percentage, average values, meida-
na, standard deviation, scope, Ficher exact test, Wilcoxon rank sum
test with continuity correction and Asymptotic Wilcoxon rank sum test
and Bonferroni correlation. Results. In the whole group of patients
the values of the parameters FIM Total, WALKING, STAIRS and the
Berg’s scale measured in the moments 0,14,60 are statistically signifi-
cantly increased (Friedman rank sum test; χ22=398,01; p< 2.2* 10-
16). At the beginning of testing, there is no statistically important dif-
ference in values FIM Total and FIM WALKING between groups A
and B. Value parameters STAIRS 0 and Berg’s scale 0 are statistically
significantly lower in Group A in comparison to Group B. After 14
days, the values of the parameters FIM Total and WALKING are stati-
stically significantly higher in Group B in comparison to Group A.
The Trend is remaining the same after 60 days. Values of the para-
meter Stairs 14 and 60 and Berg’s scale 14 and 60 are significantly
lower in Group A in comparison to Group B. Conclusion. Our
results undoubtedly confirm the place of Kinesio Taping in early
rehabilitation after acute ishemic insult of the patients with the leg
paresis in faster maintenance of balance and walking. Kinesio
Taping is applied according to the protocol of the International asso-
ciation leads to faster functional recovery, stability in walking and
climbing the stairs of he patients with recurvatum of the knee after
acute ischemic stroke.
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Evaluation of motor development for cerebral palsy
(CP) by use of the Gross Motor Function Measure
(GMFM) and the Pediatric Evaluation of Disability
Inventory (PEDI)
Hidetoshi Takahashi, Yasutomo Okajima
Department of Rehabilitation Medicine, Kyorin University, School of
Medicine.

Introduction. GMFM is established and used to assess the func-
tional motor abilities mainly for children with CP.Å@PEDI is also
developed to assess the objective activity of daily living for children
with CP. Both are the only two instruments validated specifically as
evaluative measures for CP. While widely used, they are limited by a
ceiling effect when assessing higher-functioning children. The PEDI
is further restricted to children who are 7 years old or less. The pur-
pose of this study is to evaluate the relationship between GMFM and
PEDI for children with CP. Materials and methods. We evaluated
22 children with CP. The age of them is from three to six y/o. We
evaluated their motor function by GMFM and activity of daily living
by PEDI. Results. There was significant correlation (p<0.05)
between the total score of GMFM and total self-care score of PEDI
for CP children. However, total sore of social skill of PEDI jumps up
to high score if the total score of GMFM clears over the 50%.
Conclusion. For CP children, there was higher correlation between
GMFM and self-care score of PEDI. However, our data suggests that
they need 50% of total GMFM score if they want to get social skills. 

How to fight diabetic depression
S. Zeqiri1, N. Zeqiri2, N. Shala3, A. Ylli4, A. Bakalli5
1University Clinical Center of Kosovo- Physical Medicine with
Rehabilitation
2University Clinical Center of Kosovo– Internal Clinic
3University Clinical Center of Kosovo– Neurologic Clinic
4Univeristy Hospital Center Mother Teresa, – Internal Clinic, Albania 
5University Clinical Center of Kosovo– Internal Clinic

Introduction. To feel frustrated is not something an unusual con-
dition in diabetic patients. Diabetes is a chronic disease which is
increasing and furthermore it includes all ages and both sex. As
working team we have to think and work on maintaining and
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improving health and quality of life for these patients. Physical acti-
vity is an excellent way to keep many parameters of this disease
within normal range. Application of physical activity avoids the
stress which affects: control of glucose level in blood, changes in the
cardiovascular system, neuropathy and other problems which are
manifested due to uncontrolled diabetes. The purpose of this study
is complexly drafted: as primarily it aims at helping people and not
letting them feel sick, to be more active and profitable in life, have a
family without fear and stress, to have a nation of healthy and func-
tional individuals. Materials and Methods. In our study we have
included 96 patients with diabetes mellitus type 1 and 2, 58 of
whom were females and 38 males. Physical activity was applied for
10 days, on treadmill for 15 minutes, bicycle for 15 minutes and
walking for 30 minutes. All the patients have chosen the way of
exercise. Before the beginning of exercise, blood glucose was mea-
sured, the subjective condition was determined through values 1 to
10, the general health condition of patients was assessed with other
parameters which rate the actual condition (such as blood pressure,
breath frequency, etc). Results. In results we presented rates of
subjective situation and also rates of glycemia in patients with diabe-
tes type 1 and 2, where physical activity has been applied for 10
days continuously. In rates of subjective situation we found an
increase of rates in males’ type 1 for 2.7, in type 2 for 2.9, and in
females we had increase of rates in type 1 for 2.6, and type 2 for
2.8. In rates of glycemia we had a decrease to males’ type 1 for
1.021 mg/dl, type 2 for 1.66mg/dl; to females we had decrease in
type 1 for 1.459 mg/dl and type 2 for 1.894 mg/dl. Conclusion.
Values obtained in this study demonstrate that physical activity is an
important issue for diabetics. Physical activity has been accepted
well by patients and was applied with their will, and by noting
improvement of their situation in subjective condition, decrease of
glycemia rates and improvement of their body strength have convin-
ced them to continue with physical activity. To have a quiet perso-
nal and family life, physical activity should be applied based on rea-
sonable will of diabetics. Physical activity has to be a main compo-
nent of lifestyle in diabetic patients. Application of physical activity
gives us a big hope in field of life stability and social life for diabe-
tics.
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Plantar Fascia-Specific Stretching versus Radial Shock
Wave Therapy as Initial Treatment of Plantar Fascio-
pathy
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Background. Whether plantar fascia-specific stretching (PFSS) or
shock wave therapy (SWT) are effective as initial treatment for
proximal plantar fasciopathy (PF) remains unclear. Aims. To test the
null hypothesis of no difference in the effectiveness of PFSS or SWT
for patients with a previously untreated unilateral PF of up to six-
week duration. Materials and methods. 102 patients with acute PF
were randomly assigned to perform an eight-week PFSS program
(Group I, n=54) or to receive repetitive low-energy radial SWT
without local anesthesia, administered weekly for three weeks
(Group II, n=48). All patients completed the seven-item pain subsca-
le of the validated Foot Function Index (PS-FFI) and a subject-rele-
vant outcome questionnaire (SROM). Patients were evaluated at
baseline, and at two, four, and fifteen months from baseline. Primary
outcome measures was mean change of the PS-FFI sum score at two

months from baseline, mean change of item ´2` (pain during first
steps) of the PS-FFI, and response rate of question #6 of the SROM
(satisfaction with treatment). Analyses were performed on intention-
to-treat. Results. No difference in mean age, gender, weight, dura-
tion of symptoms was found between the groups at baseline (all p >
0.1). At two months from baseline, the PS-FFI sum score showed
significantly greater changes for the patients managed with PFSS
than those managed with SWT (p = 0.001), as well as individually
for item ´2` (p= 0.002). Thirty-five patients in Group I (65%) vs.
fourteen patients in Group II (29%) were satisfied with the treatment
(SROM question #6; p= 0.001). At four months, analysis of the PS-
FFI, and of the response rates to the SROM questionnaire revealed
persisting significant differences in favor of Group I. At 15 months
from baseline, there was no significant between-group difference.
Conclusion. A program of non-weight-bearing stretching exercises
specific to the plantar fascia is superior to repetitive low-energy
radial shock wave therapy for the treatment of acute symptoms of
proximal plantar fasciopathy.

Do services that respond to perceived needs allow peo-
ple to take up their lives where they left off?

Traumatic brain injuries (TBI) represent a real public health pro-
blem, a silent epidemic. The treatment and management of persons
with TBIs pose significant challenges to the health system and payer
organizations. The treatment and management of persons with TBIs
represent a major challenge to the health system and to payer orga-
nizations, both in Québec and France1. Objectives. This project was
conducted in Québec and France in order to make an empirical
assessment of the extent to which care services respond to the
expressed needs of persons with TBIs, their family and friends and
their loved ones and capture the points of view of health professio-
nals. More specifically, the project identified areas where the service
offers in Québec and France are similar and where they differ, and
sought a better understanding of the perceptions of actors in these
networks concerning the quality of fit between the needs of persons
with TBIs and their loved ones and the services provided.
Methodology. The study has a qualitative design and was carried
out in three regions of France (Île de France, Bordeaux and Lyon/St-
Etienne) and three regions of Québec (Greater Montréal, Outaouais
and Abitibi). The data was collected from focus groups with 150 par-
ticipants, including persons with TBIs, their loved ones and their
caregivers. The participants were assigned to 18 focus groups. The
data collected was on: the needs in different phases of a care episo-
de, the services that do or do not respond to these needs, and inno-
vative interventions that could support adjustment and social inclu-
sion strategies and should be included in programs for TBI clients.
The interview guide addressed these specific issues. Data from diffe-
rent groups were compared in order to develop a portrait of the
state of services provided to TBI clients in France and Québec. A
comparison of the different contexts that can influence rehabilitation
and social reintegration in Québec and France provides information
on the types of services available and the conditions of access to
services. Results. The results present areas of convergence and
divergence according to the various themes that emerged during the
analyses (information, support, services, and relationships with care-
givers). For most of these themes, convergence was observed in par-
ticipants’ perceptions of the needs and in the systems’ responses.
The data shows that persons with TBIs and their loved ones need
information throughout the continuum of care, although this need
changes from one phase to the next in the continuum. In the acute
care phase, loved ones are preoccupied by the individual’s survival,
changes in their health status and potential sequelae. Their psycho-
logical state is such that any information they receive may not be
retained, and later they may well think that they never received it at
all. During the rehabilitation phase, despite the joy associated with
the person having survived, persons with TBIs and their loved ones
always seek information on changes in their situation and potential
sequelae, as well as available services and indemnification and
allowance procedures. In the post-rehabilitation phase, they are
mainly interested in knowing more about the services and resources
available in the community for social and professional reintegration,
since they still do not have a clear idea of what to expect. The
results have revealed a need for services over the very long term,
both for TBI persons and their loved ones. Even many years after
the TBI, respondents were still searching for resources and services
that would meet their needs, such as respite services, support for the
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TBI person, and psychological services. The main areas of divergence
between France and Québec were associated with the structures of
their respective service continuums. The divergences are tied to how
the service continuums are structured. It would appear that the links
between different network facilities in the care path of the TBI per-
son create more problems in France than they do in Québec. The
most significant difference between the French and Québec networks
concerns the services that are available for fostering the person’s
social integration. In France, living in an outlying region is a signifi-
cant barrier to service access, since many regions do not have acces-
sible transit services, and the cities where TBI persons could have
access to services and activities are far away. In contrast, in the more
rural regions of Quebec, caregivers working for rehabilitation centres
travel to see their clients and points of service are provided in the
regions. In some regions of France, access to non-network social acti-
vities is encouraged through developments in the organization of ser-
vices. Many types of resources have been developed in the network.
However, comments made by Quebec participants suggest that a lack
of professional resources limits the accessibility of these services.
Conclusion. The study has revealed that each intervention must be
personalized and that the support networks must be better organized
and better funded if we as a society want these persons to be full
citizens. A more consistent integration of TBI persons into their com-
munities will be possible through a fair assessment of the needs of
TBI persons and their loved ones, a consistent legislative framework
that recognizes these needs, and the presence of resources who are
available and accessible very early in the care process to work
towards the persons’ goals.
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Application of kinesio taping on the patients with leg
paresis and recurvatum after acute ishemic stroke
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7Institute for Medical Care of the workers of “Railway Serbia”,
Belgrade

Kinesio taping is used for improvement of the function of muscu-
lar-skeleton weakness of different aetiology and it finds it place in
rehabilitation as a part of kinesio programme-Reduction of pain,
improvement of the muscle power and enzyme activity, improve-
ment of static and stability during standing and walking, accelerates
early rehabilitation treatment and the return of a patient to everyday
activities of life and work. The aim of the paper: Determination of
the importance of application of kinesio taping of the patients with
leg paresis and recurvatum of the knee after acute ischemic stroke
during early rehabilitation. Materials and methods. The prospecti-
ve study included 200 male patients treated at the St Sava Hospital
in the period 01/06/09-01/08/09. The average age of patients was
62± 7.The study included patients who have weakness of the leg-
paresis for the first time and smaller degree of the arm. Patients
were divided into two groups. GROUP A included patients treated
by classical rehabilitation kinesio programme and the GROUP B
patients with Kinesio taping within the rehabilitation programme.
The rehabilitation with the kinesio taping started on the first day of
rehabilitation, according to the individual plan (100 patients on
m.Quadriceps Femoris, 24 m Rectus Abdominis, 32 mBiceps
Femoris,68 m Quadratus Lumborum) and the tapes were changed
every 3-4 days all 60 days. Kinesio programme in both groups was
performed 5 days a week, 30-40 min during early rehabilitation and
twice 30-40 min a day in secondary rehabilitation. Estimation of the
seriousness of the neurological deficit was done by the FIM test at
the beginning and in the end of early rehabilitation and after 60
days. Separately, the parameters WALKING and the ability to climb
the stairs were observed. Berg’s functional scale of balance was
done at the beginning and in the end of early rehabilitation, as well

as after 60 days. The statistical methods included: frequencies, per-
centage, average values, meidana, standard deviation, scope, Ficher
exact test, Wilcoxon rank sum test with continuity correction and
Asymptotic Wilcoxon rank sum test and Bonferroni correlation.
Results. In the whole group of patients the values of the parameters
FIM Total, WALKING, STAIRS and the Berg’s scale measured in the
moments 0,14,60 are statistically significantly increased (Friedman
rank sum test; χ22=398,01; p< 2.2* 10-16). At the beginning of
testing, there is no statistically important difference in values FIM
Total and FIM WALKING between groups A and B. Value parameters
STAIRS 0 and Berg’s scale 0 are statistically significantly lower in
Group A in comparison to Group B. After 14 days, the values of the
parameters FIM Total and WALKING are statistically significantly
higher in Group B in comparison to Group A. The Trend is remai-
ning the same after 60 days. Values of the parameter Stairs 14 and 60
and Berg’s scale 14 and 60 are significantly lower in Group A in
comparison to Group B. Conclusion. Our results undoubtedly con-
firm the place of Kinesio Taping in early rehabilitation after acute
ishemic insult of the patients with the leg paresis in faster mainte-
nance of balance and walking. Kinesio Taping is applied according
to the protocol of the International association leads to faster func-
tional recovery, stability in walking and climbing the stairs of he
patients with recurvatum of the knee after acute ischemic stroke.
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Quality of life after total hip replacement
M. Spalevic, L. Dimitrijevic, M. Kocic, I. Stankovic, B. Cvetkovic, 
M. Mandic
Clinic of Physical Medicine and Rehabilitation, Nis, Serbia

Introduction. Nowadays patients have a total hip replacement
surgery in order to get rid of pain and restore functional activities
and former quality of life. Aim. To estimate quality of life after total
hip replacement (THR) using clinical examination, as well as self-
report health-related quality of life questionnaires- The WOMAC and
SF-36. Matherials and methods. Prospective clinical study included
21 patients 36-74 years old (average age 65,87) assigned for THA
due to coxarthrosis. All patients were included in standard postope-
rative rehabilitation program consisted of kinesy and occupational
therapy, low frequency pulsed magnetic field and interferent elec-
trotherapy for 4 weeks. Self-report health-related quality of life que-
stionnaires-The WOMAC (Western Ontario and McMaster
Universities Index of Osteoarthritis) and SF-36 (The Medical
Outcomes Study 36-Item Short-Form Health Survey) were used for
evaluation before and 6 months after the surgery. Range of motion
(ROM) and muscle strength were also measured. Results. All
patients achieved significant improvements in their scores for every
category of WOMAC and SF-36 (pain, stiffness, physical function and
vitality, active participation in daily living activities, social function
and general health). Before operation WOMAC score had a median
value of 76(47-93), while the mean score was 75,24±12,75. 6 months
after the surgery median value became 26(7-70), and the main score
29,71±15,39; (p=0,000001). SF-36 score had a median velue of 4(1-
10) and the mean score 4,38±3,06 preoperatively. 6 months later
median value reached 18(6-25), and the mean score of 17,81±5,95;
(p=0,000001). ROM and muscle strength were much improved 6
months following surgery, too. More than 90% of patients reported
complete or almost complete pain relief regardless of their preopera-
tive categorization of pain. Conclusion. All patients after THR rea-
ched large improvement due to pain, function and muscle strength.
90,48% of patients claimed to be satisfied with their postoperative
results and regained quality of life. Combined with clinical parame-
ters, WOMAC and SF-36 Questionnaires provide reliable results for
monitoring functional status and quality of life after THR.
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Rehabilitation program after total hip and knee repla-
cement
M. Spalevic, L. Dimitrijevic, M. Kocic, I. Stankovic, B. Cvetkovic, 
M. Mandic
Clinic of Physical Medicine and Rehabilitation, Nis, Serbia

Introduction. All patients after total hip and knee replacement
surgery need to be included in the physical therapy and rehabilita-
tion program, especially during the early postoperative period. AIM:
To estimate efficiency of the well organized, comprehensive physical
therapy and rehabilitation program following total hip (THR) and
total knee replacement (TKR). Matherials and methods.
Prospective clinical study included 36 patients 36-74 years old (avera-
ge age 62,3+/-7,8(s.d.)) assigned for THR and TKR due to the clinical
and radiological features of advanced hip or knee osteoarthritis.
Rehabilitation started at the postoperative day one. While staying at
the Orthopedic Clinic (7 to 10 days averagely), kinesy and magneto
therapy procedures were applied and patients were trained for assi-
stant dosed walk with crutches, with the toe touch or full weight-bea-
ring on the operated leg, depending on the endoprosthesis type
(cemented, non-cemented or hybrid). On 10-14 day after operation
patients were directed to the Clinic of Physical Medicine and
Rehabilitation, were they received postoperative treatment consisted
of kinesy and occupational therapy, low frequency pulsed electroma-
gnetic field (20 mT, 50 Hz) and interferential currents(0-100 Hz), for 3
weeks. The workout program included individual and group thera-
peutic exercises twice a day: breathing exercise, active rhythmic the-
rapeutic exercise, active and active-assistive exercise to increase hip
and knee rang of motion (ROM) with the usage of passive conti-
nuous motion for TKR patients, static contractions of quadriceps and
gluteal muscles, strengthening exercise for other leg and upper extre-
mities. Dosed walk with crutches with increasing the distance and
walk up and down the stairs was also prescribed, in order to achieve
functional, economic and enduring gait. During the second or third
postoperative month, patients were referred to the extended rehabili-
tation treatment in some of the balneo climatology centers, to conti-
nue the same rehabilitation protocol, with the addition of hydro and
hydro-kinesy therapy, if there were no cardiovascular contraindica-
tions. After finishing intrahospital rehabilitation, patients were advised
to continue with the previously learnt exercise in their home environ-
ment, daily. The WOMAC and SF-36 quality of life questionnaires,
ROM and muscle strength were used as evaluation instruments.
Statistical analyses were performed using SPSS software, version 13.
Values from baseline and 6 months later were compared using
Wilcoxon, Mann-Whitney U and Student’s T-test for dependent and
independent samples. Results. All patients attained significant impro-
vement for every segment of WOMAC and SF-36; (p=0,000001). ROM
and muscle strength increased considerably. Questionnaires showed
statistically significant differences between baseline and 6 months fol-
low up scores for both categories of patients, while the covariance
analyses showed significant differences between patients with
coxarthrosis and gonarthrosis for almost every score analyzed. THR
patients amended more due to pain reduction (p=0,001), physical
function (p<0,001) and general health postoperatively (p<0,036). In
both categories patients with the worse preoperative results ameliora-
ted more, but failed to reach the scores of less disabled patients, with
the exception of pain. Conclusion. Applied physical therapy and
rehabilitation program proved to be highly effective for patients after
THR and TKR. Both categories of patients benefited greatly and
achieved large improvement due to pain reduction, muscle strength
and function. The adapted comprehensive rehabilitation program
needs to be conducted as soon as possible.
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Evidence based Standards for Rehabilitative Therapy:
Improvement of Process Quality Through Performance
Indicators
S. Brueggemann, R. Buschmann-Steinhage
German Pension Insurance, Berlin, Germany

Introduction. The German Pension Insurance is one of the major
rehabilitation carriers in Germany. In this capacity we initiated a
research programme comprising several research projects that deve-
loped evidence based treatment standards focusing on the process
of rehabilitation (1). Each set of treatment standards consist of
various different therapeutic modules, thus formulating a standard of
care that is considered necessary for a comprehensive rehabilitation.
(2) The degree of adherence to the standards can be measured
using performance indicators that are defined for each of the stan-
dards’ modules. So far, the following indications have been addres-
sed: coronary heart disease, chronic low back pain, diabetes mellitus
type 2, alcohol dependency, breast cancer, stroke, hip/knee replace-
ment, depression, and paediatrics. Materials and methods. In
accordance with the methodology of evidence based medicine for
each indication therapeutic modules were developed. In each modu-
le frequency and duration of treatment sessions were defined.
Furthermore, it was specified, which codes from the German rehabi-
litative coding system KTL (classification of therapeutic measures)
may be used by health service providers in order to fulfil the stan-
dards. Finally, a minimum percentage of patients requiring such
treatment was defined as a quality indicator. As each treatment car-
ried out during rehabilitation is documented in the discharge letter,
the institutions carrying the rehabilitation can evaluate the quality of
the rehabilitation in each module any single patient has received.
The results are fed back to the health service providers thus encou-
raging rapid implementation and adherence. Results. All treatment
standards feature modules regarding exercise training, health educa-
tion, psychological treatment (i.e. relaxation techniques, counselling)
as well as social work (i.e. aftercare, occupational re-integration). In
their entirety these modules represent the bio-psycho-social model
of health and disease. Even before the formal implementation of the
standards treatment in some modules was consistent with the target
values. In some modules, however, treatment was higher or lower
than the specified target. We were able to demonstrate, that already
shortly after the implementation the spectrum of treatment changed
in accordance with the specifications. This trend has become even
stronger in time. Reasons as to why the standards’ requirements are
not been met universally have been systematically evaluated. The
main reason seems to be inadequate coding practice in the dischar-
ge letter followed by different demand and lack of patient motiva-
tion. Also, in some instances the requirements were unreasonably
high. Conclusion. The scope of the German Pension Insurances’
evidence based treatment standards ranges from exercise training,
health education and psychological treatment to social work, thus
representing the bio-psycho-social model of health and disease.
Through the implementation of treatment standards that are eviden-
ce based and can be measured easily process quality of rehabilita-
tion in Germany has increased and will increase even further. Future
efforts have to be geared towards a better adherence of the stan-
dards’ specifications as well as to the reduction of possible barriers.
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Can we predict physical and mental health?
N. Zdanowicz, B. Lepiece, D. Tordeurs, D. Jacques, C. Messaud, 
V. Thomas, D. Bohy, Ch. Reynaert, J. Tecco, P. Janne
Université Catholique de Louvain, Psychosomatic unit, Clinic of
Mont-Godinne, Yvoir

Introduction. To identify social, familial, personality and health
locus of control factors that may influence physical and mental health,
as well as drugs use and the number of medical consultations.
Materials and methods. 20 subjects (10 adolescents and 10 adults)
without any psychiatric disorder are included in a 2-year prospective
study. At baseline, age, sex, family structure, disposable income, chro-
nic treatments, family dynamics (Family Adaptation and Cohesion
Scale), multidimensional health locus of control and personality (revi-
sed NEO Personality Inventory) are taken into account. Every 6-month
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period, their mental and physical health status (12 Survey Factors and
Hamilton Depression Scale), their drugs use and the number of medi-
cal consultations are reconsidered. Results. At baseline and at 6
months, physical health level is proved to be the more predictive
parameter. At baseline, a linear regression model with 4 factors, inclu-
ding a cohesion between the native family and the current couple, an
open-minded personality and the adaptability of the ideal family,
explains 82.4% of the variance. At 6 months, 30.3 % of the variance is
explained by the cohesion of the nuclear family and neurosis.
Conclusion. Contrarily to what we should have expected, the physi-
cal health level is proved to be a more predictive parameter than
mental health level. The parameters determining it change with time.
The future results must confirm these primary observations.
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Efficacy of substitutive treatment in 18 patients with
traumatic brain injury and GH deficit
O. Kozlowski, C. Cortet-Rudelli,  W. Daveluy, P. Fontaine, 
M. Rousseaux

Introduction. Patients with severe traumatic brain injury (TBI)
frequently show cognitive sequelae, fatigue and impaired quality of
life (QoL). Several recent studies have shown that pituitary deficits
are frequent, including growth hormone deficit (GHD). GHD
patients without TBI also have fatigue, impaired QoL and cognitive
disorders, which can be improved by substitutive treatment. Here,
we analyzed the effectiveness of substitutive treatment in TBI
patients. Materials and methods. TBI patients who complained
after one year of fatigue and cognitive disorders had systematic
assessment of pituitary functions (with stimulation tests), physical
and cognitive (attention, memory, executive functions) disorders and
QoL (QOLIBRI scale). All hormonal deficits were supplemented,
including GHD. Control of cognitive assessment and QoL was
performed one year later. Results obtained in a group of 18 GHD
patients were compared with those of an equivalent group (age,
education level and TBI severity) of non-GHD patients. In the trea-
ted group, all parameters of QoL evolve favourably. More definite
improvement was found in GHD patients for the QOLIBRI scale
subtests. We note a significant improvement in QoL on intellectual
axis assessed by the patient (p=0,004) but also by the family
(p=0,047) and personal axis assessed by the family(p=0,02). In the
treated group, the weight and BMI decreased significantly (p=0.028
and 0.04) and the improvement in several parameters of QoL were
significantly correlated with lower weight and BMI. Only 2/18
patients wished to discontinue treatment after one year.
Conclusion. In TBI GHD patients, substitutive treatment can contri-
bute to better improvement in QoL and to lose weight but it’s more
heterogeneous for cognitive parameters. These results must be con-
firmed in a larger group of patients. Risults. In the treated group,
neuropsychological changes is more favourable for the parameters

of memory but more heterogeneous for attention. In the treated
group, all parameters of QoL evolve favourably. More definite
improvement was found in GHD patients for the QOLIBRI scale
subtests. We note a significant improvement in QoL on intellectual
axis assessed by the patient (p=0,004) but also by the family
(p=0,047) and personal axis assessed by the family(p=0,02). In the
treated group, the weight and BMI decreased significantly (p=0,028
and 0,04 ) and the improvement in several parameters of QoL were
significantly correlated with lower weight and BMI. Only 2/18
patients wished to discontinue treatment after one year.
Conclusion. In TBI GHD patients, substitutive treatment can contri-
bute to better improvement in QoL and to lose weight but it’s more
heterogeneous for cognitive parameters. These results must be con-
firmed in a larger group of patients.
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Introduction. While rehabilitation therapists use various types of
hand orthoses to prevent secondary impairments of pain, edema and
loss of ROM in people post stroke, the effectiveness of these ortho-
ses remains controversial (Aoyagi & Tsubahara, 2004; Ma & Trombly,
2002; Steultjens, Dekker, Bouter, Leemrijse, & van den Ende, 2005;
Steultjens et al., 2003). Aim. The purpose of this study was to eva-
luate the preventive effect of a neutral functional realignment hand
and wrist orthosis on pain, ROM, and edema in people post stroke
during the subacute rehabilitation recovery phase. Materials and
methods. The study design was a randomized controlled trial of 30
post-stroke patients with severe deficits of the upper limb during the
subcute recovery phase in an inpatient rehabilitation center. The
control group (n=15) participated in a standard rehabilitation pro-
gram with no hand orthosis and the experimental group (n=15)
received a neutral functional realignment orthosis in addition to the
standard rehabilitation program. The experimental group wore the
neutral functional realignment orthosis for at least 6 hours daily.
Main Outcome Measures: Hand pain at rest (visual analog scale),
wrist range of motion (Fugl-Meyer assessment subscale), and edema
of hand and wrist (circumferences). Outcome measures were asses-
sed at baseline and after 13 weeks. Results. At baseline, 2 patients
in each group complained about a painful hand. After 13 weeks, 8
subjects in the control group and 1 subject in the orthosis group
complained of hand pain (P_.004). Mobility and edema evolved
similarly in both groups. Conclusion. Neutral functional realign-
ment orthoses have a preventive effect on poststroke hand pain, but
not on mobility and edema in the subacute phase of recovery. This
research has been published: Bürge, E., Kupper, D., Finckh, A.,
Ryerson, S., Schnider, A. & Leemann, B.(2008).Neutral Functional
Realignment Orthosis Prevents Hand Pain in Patients With Subacute
Stroke: A Randomized Trial, Archives of Physical Medicine and
Rehabilitation, 89, 1857-1862.
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The modern technologies of restorative medicine and
rehabilitation of patients with acute infringements of
cerebral blood circulation
N. Sichinava, E. Ivanova, T. Ibragimov 
The Russian Scientific Centre for Restorative and Resort Medicine,
Moscow, Russia

The problem of vascular diseases of a brain remains now is one
of the major in neurology. Annually in the world the acute infringe-
ments of cerebral blood circulation develop at 15 million persons.
Death rate after for the first time in a life of the developed stroke
makes 12% within the first 7 days, 19% within the first 30 days, 31%
within a year. About 80% survived after cerebrovascular “accident”
become invalids. Working out and introduction of new highly effec-
tive technologies of restorative treatment and rehabilitation of
patients with cerebral vascular diseases, based on modern resear-
ches and achievements is extremely important. For today becomes
obvious to effective planning and realization programs of restoration
of patients with acute infringement of the cerebral blood circulation
the multidisciplinary approach, the joint, coordinated efforts of
various experts (the neurologist, the doctor of restorative medicine,
the physiatrist, the logopedist, the psychologist, the masseur, etc.),
and also active participation of the patient and his relatives. Now the
active position concerning strategy and tactics of rehabilitation of
patients with the stroke prevails: the early beginning of rehabilitation
actions; stages of rehabilitation; Individualization of rehabilitation
programs. In restorative treatment of patients with acute infringe-
ment of cerebral blood circulation the complex approach with use
of various medicamentous and not medicamentous methods. At the
heart of restoration and indemnification of the broken functions at
brain damage mechanisms neuro plasticity, therefore a paramount
problem of rehabilitation is studying of possibility of adequate
management by this process by means of restorative medicine. The
most frequent consequences of the stroke are impellent frustration
in the form of paralysis and paresis. The basic method of impellent
frustrations’ correction is kinezotherapy – the special individually
picked up techniques of medical gymnastics, is active-passive tech-
nicians of reflex exercises on systems Vojta, Kastilo-Moralema, PNF,
various kinds of massage and robotized mechanical therapy
(walking restoration), training apparatus of a various orientation
(cyclic, power, inertial, rotational, etc.) with the built in monitoring
system of symmetry control, with biologically-feedback. Essentially
new direction of motor rehabilitation is the method of external
reconstruction of walking with application of the robotized com-
plexes possessing ample opportunities of modeling of the patient’s
degree of impellent participation in real time. Uniqueness of a tech-
nique consists that training process of restoration of walking, begins
even in horizontal position and the loading increase occurs with
simultaneous transition in vertical position of the patient. Same pro-
motes selective vibrostimulation - multidot stimulating influence on
basic zones of feet in a mode of normal walking at absence or
restriction of impellent function (modeling of a touch image of
walking) which is effectively used since the acute period of a stroke.
The similar computerized complexes are used for functional therapy
of the top finiteness with the expanded feedback which promotes
not only to inclusion of operating levels of the control of sensor-
motor behavior, but also intelligent involving of patient in restora-
tion process. For improvement of stability and reduction of asymme-
try of a vertical pose various technologies are used: special medical-
gymnastic exercises, step-trainings, trainings by means of mobile
platforms with application of biomanagement method. It’s proved,
that an obligatory component of effective complex restorative treat-
ment and rehabilitation of patients with acute infringements of cere-
bral blood circulation are means physio-balneoterapy. One of per-
spective directions in this plan is through the cerebral electro-
magneto therapies application: an electro dream; the sinusoidal
modulated currents; interferential currents; low-frequency variable
magnetic fields. At the heart of medical action through cerebral tech-
niques lays activation of fabric breath, increase of rates of processes
of reorganization and restoration in the central nervous system, i.e.
activation of mechanisms of plasticity. The stimulating physiotherapy
techniques: high-intensity magnetic stimulation; multichannel pro-

grammed electrostimulation with biologically feedback. Creation of
such devices has allowed applying magnetic stimulation to more
effective research of memory, the central sight, and movements.
Many Russian and foreign researchers prove efficiency of inclusion
in programs of rehabilitation and restorative treatment of patients
with acute infringement of the cerebral blood circulation of bal-
neotherapy methods: the chamber mineral baths (2-4 chambers); the
dry air carbonic baths Application ergotherapy in programs of resto-
rative treatment and rehabilitation of patients with acute infringe-
ment of the cerebral blood circulation essentially increases efficiency
of restoration of daily activity. There are methods of motoring-func-
tional ergonomic trainings at imitating stands-training apparatus
were extended patients. Use of modern innovative technologies, rea-
lization of individual stage-by-stage programs of restorative treat-
ment and rehabilitation of patients with acute infringement of the
cerebral blood circulation on a basis of much disciplinary approach
allows to achieve as much as possible full and steady restoration of
the broken functions, to raise quality of a life and social activity, to
lower indicators of time disability and physical inability.

The modern technologies of restorative medicine in the
complex correction of the functional reserves of the
organism at the persons with risk of the arterial hiper-
tension development
I. Ekaterina
The Russian Scientific Centre for Restorative and Resort Medicine,
Moscow, Russia

Introduction. Actual studying of indicators of functional reserves
and adaptable possibilities of an organism at the persons inclined to
development of a proof arterial hypertension, working out of com-
plex programs the adapted influence constructed on principles of
complementarily, strengthening of effects of their components, in our
opinion, is. Materials and methods. We survey 150 men at the age
from 20 till 45 years. Complex of restorative correction: BIOLONG-
pearl baths; psychological and relax therapy; physical trainings; an
individual diet. BIOLONG is the foam washing composition contai-
ning in quality of the basic operating beginning a preparation mito-
fen – water-soluble polymeric structurally functional analogue natural
coenzyme Q10. Unlike analogue the preparation is an effective
water-soluble antioxidant. The preparation promotes increase of
power supply of live cages at the expense of more favorable use of
oxygen in a respiratory chain, and also will neutralize oxidizers
which are formed at sharp oxygen insufficiency in organism fabrics.
Results. There were normalization of variability the arterial pressure
is noted, especially during evening and night time (in 84% of cases),
absence of incidental increase the arterial pressure during the eve-
ning and night time observed before treatment, is revealed decrease
in the general vascular peripheral resistance at carrying out of loa-
ding test (62%), improvement microcirculation blood-groove (90%),
normalization daily excretion catecholamine (30%), harmonization of
functional activity cardio respiratory systems at physical activity
(86%), reduction of degree of meteo sensitivity (54%), and also mood
improvement, decrease in uneasiness and activity increase (94%).
Conclusion. The given technology can be recommended for inclu-
sion in programs of medical rehabilitation, restorative and improving
establishments, SPA and WELLNESS centers.

References
Razumov A., Pokrovskiy V. - Health of the healthy person. Scientific bases of

restorative medicine. - The monographs, - Moscow, - 2007.

Clinical observation on effect of Clearing the Governor
Vessel and Refreshing the Mind Needling on Head
SPECI and CT Scanning of children with Cerebral Palsy
Zhenhuan Liu Nanhai
Maternity & Children’s Hospital of Guangzhou University of
Traditional Chinese Medicine P,R, China

Objective. To investigate action and value of acupuncture in
Cerebral Palsy rehabilitation. Materials and methods. 100 spasm
Cerebral Palsy patients from 2 to 7 years old were randomly divided
intotwo groups. Acupuncture group: 50 patients were treated with
head acupuncture and body acupuncture; Rehabilitation-training
group: 50 patients were treated with physical therapy of Bobath and
Vojta methods. Results. The total effective rate acupuncture and
rehabilitation-training group were obvious higher than that of reha-

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 9

INDEX



bilitation-training group. After treatment the DQ value of rehabilita-
tion-training + acupuncture group were higher than that of rehabili-
tation group (p<0.01). In acupuncture and rehabilitation-training
group were higher than that of rehabilitation group (p<0.01). In acu-
puncture and rehabilitation-training group, improvement rate of
brain dysphasia, brain atrophy in skull CT and recovery normal rate
of skull SPECT were obvious higher than that of rehabilitation-trai-
ning group(t=4.731 t=5.971 p<0.01). Conclusion. Acupuncture can
obviously increase cerebral blood flow (CBF) and improve cerebral
cell metabolism, promote partial or complete compensation of cere-
bral function and the restoration and function of plasticity of cere-
bral tissue in children with cerebral palsy.

The Clinical Study of the Curative Effect of Childhood
Autism Treated by Head Acupuncture
Zhenhuan Liu Nanhai 
Maternity & Children’s Hospital of Guangzhou University of
Traditional Chinese Medicine P,R, China

Objective. In order to investigate the clinic effect of head acu-
puncture therapy on childhood autism. Materials and methods. We
have observed the chinical curative effect of 38 cases of childhood
autism treated by head acupuncture.(31 male cases;7 female cases;3-
11 of the age) We named this cure “9-acupoint Cure ”,which head
acupuncture of Nine needles of intelligence five needles of forehead
and Seushenchung acupoints. It takes 30 times, needling every other
day, in each course of the treatment. After 2 year’s followed up visi-
ting and observing. Results. We find that the scosr of the Cars mea-
surement is obviously discrepancy after and before the treatment ,
P<0.0 and the electroencephalogram of most of the children is
improved after the treatment. With 3 months’ treatment, 16 cases
have obvious effect (42.1%) 14 cases show the effect (36.8%) and
only 8cases show no effect (21.1%). After2 years’ followed-up visi-
ting, we find that 14 children have gradually got recovered.
Conclusion. The result shows that the head acupuncture therapy
can obviously improve the solitary behaviour , communicative
obstruction , logopathy of the childhood autism ,the obstruction of
visus communication and the emotion indifference.

Treatment of Cerebral Palsy with Speech Disorder By
Linguistic Training and Acupuncture
Zhenhuan Liu Nanhai
Maternity & Children’s Hospital of Guangzhou University of
Traditional Chinese Medicine P,R, China

Objective. To study the best way to treat the children with cere-
bral palsy and speech disorder. Materials and methods. 76 chil-
dren with cerebral palsy and speech disorder were studied by ran-
domized controlled trial since 2000. 38 children in treatment group
was treated by speech therapy combined with sharpening mind and
inducing consciousness acupuncture. The control group were trea-
ted only by speech therapy and one treatment course is 3 months.
Sharpening mind and inducing consciousness acupuncture was used
every other day and one treatment course is 30 times.Results. The
clinical good improvement rate shows: the treatment group(27/38)
71%, control group(13/38)34.44%, X2=10.34£¨P£º0.01. The speech
DQ after treatment shows: treatment group 56.36°¿19.77, control
group 46.96°¿15.63 t=2.524 P£º0.05. Conclusion. The method of
combination of the traditional Chinese medicine and the west medi-
cine is significantly better than that of simple speech therapy in the
rehabilitation treatment of cerebral palsy with speech disorder.

Annotation
????
????

To the beginning of the third millennium many traditional resources
of human progress have started to lose the paramount value. This
tendency has extended on biology and medicine. Creation of com-
plete model of a human body and disturbances descending in it
became the major scientific problem in modern medicine. Scientists
this complexity admits an assessment of a homeostasis which is rea-
lized by the agreed work of million billions (1015) informational-con-

trolling frames entering into it of cells of organs and systems [1]. The
modern clinical medicine in the approach to removal of disturban-
ces in an organism puts a problem on formation of the diagnosis on
the basis of the taped deflections in a homeostasis, i.e. from items of
the built model of sickness. Sicknesses seeming by equal developing
process can have a different exit for homeostasis area. Therefore
sampling of therapeutic provisions not always can be adequate for
restoration of disturbances in a homeostasis and unconditionally
faultless. Furthermore equal communication between the diagnosis
and sampling of medical procedure does not exist. Because of infini-
te complexity of the human body, the restricted possibilities of
studying results of interacting with it of medical products with that
completeness which would secure absence of undesirable side
effects, have defined the dual attitude to medicines. And, moreover,
application of medical products, even “specific” act, did not promote
the solution of a problem of a homeostasis as the human body has
answered with rough reaction of “disagreement”. The problem
urgency is burdened by growth of risk factors: pressure ecological,
psycho-emotional, adaptive, etc. which not only have raised a case
rate, but also have variated frame and character of a pathology (the
big polymorphism, severity of clinical and pathomorphologic chan-
ges in an organism), that as a whole has led to growth of a chronic
pathology. This condition induced scientists to search of paths of the
permission of the developed contradictions in a medical science and
practice. And some decades (60-80 of the XX-th century) not casual
are devoted researches of the problems anyhow bound to studying
of factors, damaging health. The space medicine [2] has given a jerk
to development of many prenosologic researches in preventive
medicine and promoted progress in range of preclinical diagnostics
(V.V. Kaznacheev, R.M.Baevsky, A.P.Bersenev, 1981). On the fore-
ground there is information [3] as the absolute true of knowledge of
the phenomena and nature processes, becomes a leading resource
of scientific and technical progress, possessing with which it is pos-
sible to equip a way of life of the person cardinally. There was a
possibility optimum to observe and decide all spectrums of pro-
blems of physics, astronomy, chemistry, biology, medicine, socio-
logy, engineering, business, a policy, space. To the present time [4]
accurate definition of the information is made. It’s fundamental
generalized single, out of initial, infinite process of the resonance-
cellular, frequency-quantum and wave attitude, interacting, a tran-
smutation (in space and a time) energies, traffics, masses and anti-
masses on a base of materialization and dematerialization in micro-
and Universe macrostructures. All the mystery of nature is covered
in relations, all starts with relationships (correlation). Relationships
in micro-and macrostructures, - invisible to an eye of the person can
be studied on a base of informatiological methods and by informa-
tion diagram with high-strung informatiometric devices. Scientists
undertake much force in search of a first cause of sicknesses on
ΜορφοφγhκµηοhαπβhοΜ, biochemical, metabolic and even on psy-
cho emotional levels of functioning of an organism. The most com-
plicated chemical-medical-technical industry with high specialization
of the doctor, attending to removal of the secondary causes of sick-
nesses is as a result framed. Our researches are devoted by primitive
cause search, i.e. the informational components by means of which
the relations are installed and carry out communication of members
and systems among themselves and a circumambient, i.e. to
studying of problems of the informational medicine.  The greatest
interest [1] in clinic is represented by aspects of act of electromagne-
tic fields (EMF), bound not with power of affecting and an absorbed
energy, and with alarm characteristics, but with that information
coded in the conforming fields and radiances and is significant for
interacting with biological system. We searched and have found the
important direction which have based radio physical and clinic-
experimental researches namely in this hypothesis. Research works
are finished by building of items of medical production engineering:
1. Analyzer-indicator of millimetric signals “AIS-LIDO” as a dia-
gnostic device is serially produced by small parties by Joint-Stock
Company NCIM “LIDO” starting from 1999. It is main base of treat-
ment-diagnostic complex “Center of information medicine” (briefly
LDK CIM “TUNING-FORK of HEALTH®”). The organizational-
allowing documentation: TU 9442-001-17912343-99 with changes
dated 25.12.2006; Certificate of accordance N. ROSS
RU.0001.11NM25 dated 25.01.2007; The registration certificate N.
29/23041099/1679-01 dated 28.02.2001; License to of Federal service
on supervision in the field of health protection and social develop-
ment realization of activity on the production of medical technique
N. 99-03-000192 dated 22.02.2005; Patent on an invention N.
2156106 dated 07.12.1999. Implementation of methodical and clini-
cal workings out of practical application of “AIS-LIDO” has given the
chance to formulate terminological aspects of a new direction and
have inflated with the concrete contents the informational medicine.
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For the task solution of renewal of informative homeostasis we have
made Scientific Research Job “Development of MTT and OKR of
vehicle for informatively-wave therapy of MINITAG®, 1994-1998. 2.
Apparatus MINITAG® for informational-wave therapy serially produ-
ced starting from 1998. The organizational-allowing documentation:
TU 9444-001-17912343-98; Certificate of accordance N. ROSS RU.
NM02.B11826 dated 15.07.2004; The registration certificate N.
29/23020498/1678-04 dated 05.01.2004. License to of Federal service
on supervision in the field of health protection and social develop-
ment realization of activity on the production of medical technique
N. 99-03-000192 dated 22.02.2005. Patent on an invention N.
2127616 dated 03.02.1998. The oscillator of noise electromagnetic
modes frames radiance in the wide frequency band, recoating all
possible, so-called, therapeutic frequencies used in GSF - systems of
medical appointment. Electromagnetic modes besides, radiated by
the system have been modulated on voltage by therapeutically signi-
ficant (informational) signals of ultralow frequencies. 3. Subsequent
researches on development of the apparatus for the treatment have
resulted to the apparatus “TUNING FORK” (CAMERTONE) for the
informational radio wave therapy. It is produced in lots since 2007.
The organizational-allowing documentation: TU 9444-002-17912343-
2006. Certificate of accordance N. ROSS RU. NM25.B00350 dated
28.04.2007. The registration certificate N. FS 022a2006/2921-06 dated
06.02.2006. License to of Federal service on supervision in the field
of health protection and social development realization of activity on
the production of medical technique N. 99-03-000192 dated
22.02.2005. Patent on an invention N. 2127616 dated 03.02.1998.
Principle of medical health effect of apparatuses CAMERTONE and
MINITAG®   is the same. The medical equipments are sold with pre-
liminary preparation of specialists (doctors and paramedical person-
nel) under the program in 72 hours. About 700 users of production
engineering it is prepared for the present time. Conclusion. 1.
Researches (A.E. Bessonov, E.A. Kalmykova) by means of the analy-

zer of spectra "AIS-LIDO" have registered an electromagnetic radia-
tion of the vegetative centers, organs and systems over the range the
highest frequencies (mm- wave band), containing the informational
component (information). Thereby it is confirmed, that in cellular
protoplasm there are biochemical and biophysical processes to for-
mation of free energy and electromagnetic radiation generation in
mm-wave band which represent normal flow of life, supplying the
informational homeostasis. The basis of a substantiation of the
mechanism of maintenance of the informational homeostasis, both
separate cages, and their sets are assumed. 2. The method of the
informational radio wave diagnostic (RWD) and therapies (RWT) is
realized on a base of informatiological and informatiolmetrical medi-
cal-technical means which have mortgaged theoretical, clinical-expe-
rimental and applied bases of the informational medicine, therefore
a heading of RWD and RWT method in scientific and medical - pre-
ventive establishments will allow to study on an objective basis:
influence of pathogenic signals of the sick person on the informatio-
nal homeostasis of the healthy person (autoecology); regularity of
involving (metastasis) of organs and systems in pathological process
(endoecology); external environment influence (water, food stuffs,
medicines, tobacco, physiotherapeutic procedure, industrial toxins,
vibrations, etc.) on a state of the informational homeostasis of the
person (exoecology). 3. Implementation of conceptual bases of the
informational medicine will give effect: time and expenses reduction
more than in 5 times at all stages of medical diagnostic; results of
diagnostic allow to generate the program of improving provisions
for concrete organs and systems therefore standards as diagnostics
raise, and treatments; revealing of preclinical disease forms condi-
tions for optimum and early conducting of preventive course of
treatment; it is not required supplementary appropriation on the
organization and the further functioning of RWD cabinet; high effi-
ciency (1500 foreheads/years in one turn) RWD and RWT supply
resources-economy process of treatment-and-prophylactic establish-
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Figure 3. – Apparatus for treatment CAMERTONE.

Figure 2. – Apparatus for treatment “MINITAG”®.

Figure 4. – Apparatus for treatment CAMERTONE.
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ment; reduction in expenditure on preventive maintenance, treat-
ment and after treatment in 1,5-2 times at polyclinic and sanatorium
stages of treatment; raise of standards of the treatment-and-prophy-
lactic help at all stages of treatment-and-prophylactic establishments;
reduction of treatment period of patients by all nosologies in 1,8
times.
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Principles and new technologies of rehabilitation in
stroke
L.A. Chernikova
Research Center of Neurology of RAMS, Moscow, Russia

Introduction. Rehabilitation of the patients after stroke is one of
the actual problems of modern medicine. It is caused as the preva-
lence of a stroke all over the world (around 400 000 cases every
year in Russia), and discoveries in the field of the fundamental
sciences that confirmed a main role of the afferentation for develop-
ment of plasticity in the CNS. The past fact promoted to rapid deve-
lopment and introduction of new rehabilitation technologies, such as
the neuromuscular electrostimulation (NES), the robot-therapy, EMG
feedback training etc. The purpose of the present research was to
study of the efficiency of some new technologies in the acute and
chronic phases after ischemic stroke (IS). Materials and methods.
The safety and efficiency of the early and intensive NES of the pare-
tic hand extensors have been studied at 29 patients with a first IS in
the territory of middle cerebral artery (MCA). NES was made 20 min
twice per day from the first 48 hours after stroke onset during 3
weeks. The safety of NES was assessed with diffusion/perfusion MRI
control of lesion size, the influence of NES on the upper extremity
recovery – with NIHSS, Motor assessment scale (MAS), Fugl-Meyer
Scale (FMS), Ashworth Scale (AS) and Barthel Index (BI). Besides
the safety and efficiency the early verticalization using tilt-table with
integrated robotic stepping function ERIGO (Hocoma, Switzerland)
have been studied at others 30 patients with a first stroke of anterior
circulation territory, moderate to severe severity according to NIHSS
14±3,1. The safety was estimated using of the non-invasive monito-
ring of blood pressure, heart rate, oxygen saturation, and the effi-
ciency – according to NIHSS, Motoricity index (MI), AS.  The effects
of the intensive gait training with the Lokomat system on the some
clinical and kinematic parameters have been studied at 77 hemiple-
gic stroke subjects (mean age 53.6±10.4 years, mean duration of
time from the stroke onset 47,2+33,4 days) with mild to moderate
lower limb impairments. The effects of the gait training were asses-
sed using the gait analysis system “Videoanalysis - Statokin ” (Russia)
and the clinical analysis (MI, AS, 10-m timed walking speed). In the
chronic stroke period (up to 1 year), the opportunity of the functio-
nal reorganization of motor structures of the CNS during the lear-
ning of the precision grip by the Electromyographic biofeedback
(EMG-BFB) technology has been studied at 32 patients (mean age
54,5 [50; 59]) with a first IS in the territory of MCA. CNS plasticity
was assessed with fMRI, the influence of the EMG-BFB on the
upper extremity recovery – with  MAS, FMS, AS and BI. Results.
The data show that in the acute phase of stroke NES of the paretic
hand extensor muscles improved motor recovery of the upper limb
and have no any harmful effect on to lesion size and cerebral perfu-
sion (the diffusion/perfusion MRI). It has been shown that the early
verticalization with tilt-table ERIGO of the patients with IS is safe
and feasible. It might be effective in reducing spasticity and decrea-
sing the time of achievement the vertical position of patients after
the ischemic stroke. After the gait intensive training with the LOKO-
MAT system, we noted the increase of MI for paretic leg at 59.8%,
MI for body at 16.5%, the decrease of AS for 42.7% and the tendency

of the decrease of the expression of the circumduction gait strategy
in paretic leg using the gait analysis system. The peculiarity of the
functional reorganization of the motor structures of CNS (accor-
ding to fMRI) and improvement motor recovery of the upper limb
had been revealed after the training of the precision grip by the
EMG-BFB technology. Conclusion. Introduction of new technolo-
gies in complex treatment in view of such principles of rehabilitation
as the early beginning, a systematic, long and integrated approach,
the attraction of active participation in treatment of the patient, the
control of adequacy of loadings increases the efficiency of rehabilita-
tion management and improves the recovery of patients both in
acute, and in the chronic period after a stroke. At the same time, it is
shown, that the degree of restoration of the impairments depends
on the size and localization of the lesion, initial severity of neurolo-
gical defect, a condition of cognitive dysfunctions and affective
disorders, the laterality of the lesion, age of the patient, and also
adequacy (intensity and volume) rehabilitation.

The efficacy of group comunication treatment with
aphasia: one local experience
C. Mirabelli, C. Caviggiola 
Therapist Rihabilitation Service c/o ASL AL (Pr. AL) 

Introduction. We examined the effects of group communication
therapy on linguistic and communicative performance in adults spe-
cialy with long-term aphasia or acuired neurophatologies. Materials
and methods. The patients were ramdomly treatment groups and
one one modes of treatment. In the first group were balanced for
age, education level, and initial aphasia severity. In five years thirty
partecipants completed for 6 month treatment trials; on the other side
treatment one on one. All patients received two hours of group com-
munication weekly, provided by a speech language pathologist. The
focus of treatment included increasing initiation of conversation and
exchanging information using whatever using communicative means
possible. Group treatment is a viable intervention for adults with a
variety of acquired neurophatologies; using groups for intervention
has been best established with person with aphasia and allows for a
forms on activity limitations and participation restriction. Results.
Five years thirty persons treatment this disomogenic group therapy
has been described as a communication hellway house, a safe place
to produce less than perfect speech and practice compensatiory stra-
tegies to communicate in a coming full way, engaged in such activi-
ties a support, performance or movement groups in order to control
the effects of social contact. A single treatment much more difficult
and reduce souce conctat and partecipation. Conclusion. The results
show that the group communication therapy in the a chronic stage
after stroke is a dynamic process. Prior to immediately after and one
year after is process after training and treatment success remained
highly stable at following, instead of treatment success predicted by
increased activity and participation in life setting.
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There is no evidence to confirm the value of rehabilitative treat-
ment in Parkinson Disease (PD), except in combination with drug
therapy. This despite a not insignificant percentage of patients turn
to medical physiatrist to improve those functions that the pathology
compromises progressively (posture, balance, gait, ability to change
postural reflexes parachute, breathing ...). Our aim is to demonstrate
that patients with PD benefit from rehabilitation, particularly for acti-
vities of daily living. According to the World Health Organization are
four million worldwide, Parkinson’s patients. In Europe, the overall
prevalence is 1.6 cases per 100 over 65. One person in 500 develops
the disease, which is, even today, the fourth disorder of the nervous
system by diffusion after epilepsy, cardiovascular disease and
Alzheimer’s disease. With an aging population is much worse: in
Europe, in 2020, there will be 40% more than in 1990 over seventy
enough to make Parkinson’s a priority issue for public health with
considerable healthcare costs. The average incidence of this disease
is about 20 new cases per year per 100,000 inhabitants, with a peak
of disease at 70 to 75 people. In most cases the symptom is the
onset of tremor, but sometimes it‘s onset is characterized by motor
awkwardness, a sense of stiffness. The triad consists of pivotal disea-
se: tremor, rigidity and akinesia with variable gravity. The tremor is
typically at rest disappeared during voluntary movements, is worse
in situations of emotional stress and absent in sleep. The study
lasted two years, from April 2007 to April 2009. Patients were 6,
homogeneous age, four males and two females, disease duration,
severity of symptoms (according to the Hoehn-Yahr Scale, had a
degree of disease between the first and third stage) and were en
Hon. The rehabilitation program/authorized, provided the achieve-
ment of objectives and the results were to be quantified by appro-
priate rating scales. The patient underwent follow-up to check if
their clinical evolution with a consequent adjustment to the thera-
peutic strategy. In fact, patients were evaluated before and after
three months of rehabilitation treatment in outpatient settings and
after three months of treatment enabled in their home with the
administration of several rating scales, in particular, we focused on
standards and FIM UPDRS. At the end of six months of study, the
physiatrist, after appropriate follow-up, to divide patients into two
groups, those treated and not in those receiving repeated the same

rehabilitative treatment program already undertaken in the first six
months, in order to compare the outcome between the two groups.

The exercises were divided into four groups according to the
objectives pursued: 1. Stretching exercises and mobilization 2.
Functional Exercises 3. Balance exercises 4. Coordination exercise.
At the end of treatment, patients were interviewed and checked with
rating scales. Many studies have found that several patients when
returning to their home not to continue the exercise program they
assegnati. Keeping this present, from monthly surveys conducted,
was given the opportunity to the subjects recruited to be able to
address the various difficulties encountered during their rehabilita-
tion autonomous. So if even remotely, the patients were solicited
later in the rehabilitation program / authorized planned.  The purpo-
se of our study through the different scales of assessment is to
demonstrate the achievement of greater autonomy in activities of
daily living, the same time reduce the isolation. Follow a rehabilita-
tion program and get good increases in the patient’s interest to
something that is outside of everyday life. 
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Therapeutic modalities of rehabilitation in the treat-
ment of non-surgical temporomandibular joint disor-
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Temporomandibular joint disorders include a heterogeneous
group of conditions, characterized by acute or chronic musculoske-
letal pain and dysfunction of the masticatory system.
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Temporomandibular joint disorders are classified in three categories:
myofascial pain (the most common T.M.J. disorder; it involves pain
or discomfort in the masticatory muscles; it results from several con-
ditions which increase muscular tension and spasm; and it is belie-
ved to be a physical manifestation of psychological stress); internal
derangement of the temporomandibular joint (which involves displa-
cement or dislocation of the disc or injury to the mandibular condy-
le); and arthritis (degenerative/inflammatory pathologies of the tem-
poromandibular joint). The impact of non-surgical temporomandibu-
lar joint disorders in the quality of life justifies the increasing interest
on its treatment, which is based mainly in conservative and reversi-
ble treatments, including treatments of Physical and Medical
Rehabilitation. The authors make a systematic review on the several
therapeutic modalities of rehabilitation available and effective in the
treatment of non-surgical temporomandibular joint disorders. The
most relevant findings are: there is little evidence favoring the use of
ultra-sounds; in the short-term, mid-laser therapy may be more
effective than other electrotherapy modalities; trans-electrical nerve
stimulation is effective in pain relief; physical agents have better
results in mandibular opening than in pain relief; the association of
physical agents to kynesitherapy techniques results in higher analge-
sic efficacy and increase in pain-free mandibular opening; the fol-
lowing have a good effectiveness: active mandibular exercises and
manual mobilizations (these are the basis of the rehabilitation treat-
ment of non-surgical temporomandibular joint disorders), programs
which include proprioceptive re-education, relaxation techniques,
biofeedback and electromyographic training, and programs which
include active mandibular exercises, manual therapy, postural cor-
rection and relaxation techniques.
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Recovery of functional status following stroke in a tri-
ethnic population
????
????

Objective. To investigate recovery of functional status for white,
black and Hispanic patients with stroke between admission to, and
discharge from, inpatient medical rehabilitation and at 3 and 12
month follow up. Materials and methods. 688 adults aged 55 or
older with stroke admitted to one of eleven inpatient medical reha-
bilitation facilities in the U.S. were interviewed at four time points
including admission to and discharge from an in-patient medical
rehabilitation facility, and 3 and 12 months post discharge. Results.
The mean age was 72.5 years. 79.2% were non-Hispanic white and
52.3% were men. For the total sample, FIM ratings increased from
admission to discharge, and from discharge to 3 month follow-up,
with little recovery occurring between 3 and 12 months. For those
>75, Black patients had mean Total FIM rating that was 7.61 points
lower than whites; Hispanics had a mean Total FIM rating that was
significantly lower than whites (20.4 points). At the 12 month follow-
up, black and Hispanic patients relative to white patients had lower
mean Total FIM ratings of 3.4 and 18.0 points. In repeated measures
analysis of variance, ethnic group, age, length of stay, stroke type,
and medical comorbidities were significant predictors of total FIM
ratings over the 4 time points. Conclusion. Differences in recovery
of functional status between older Hispanics and other older ethnic
groups may be due to individual factors and conditions in the post
discharge environment. The current findings provide encouraging
results on narrowing the ethnic disparity gap.
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Evaluation of Pure Tone Audiometry (250-16000 Hz) in
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Background. Diabetes mellitus is a common metabolic disease
that characterized by abnormal consumption of glucose because of
insulin insufficiency. The literature related to diabetes mellitus and
hearing impairment is inconsistent. An incidence of hearing impair-
ment as high as 55 percent, particularly progressive high-frequency
sensorineural hearing loss is reported by some investigators. Other
authors, however, have found no significant abnormalities among
these patients. There are few studies to investigate the relation
between type 2 diabetes and hearing loss in middle-aged subjects.
In current study we assessed the hearing loss in middle-aged type 2
diabetic patients using conventional pure tone audiometry (250-
8000Hz) and high-frequency audiometry (10-16KHz). Materials and
methods. Hearing loss was evaluated in 30 middle-aged patients
with type 2 diabetes mellitus and 30 age and sexes matched healthy
subjects using conventional pure tone audiometry at six determined
frequencies between 0.25 and 8KHz (0.25, 0.5, 1, 2, 4, and 8KHz).
Ultra high hearing pure tone thresholds were determined by high-
frequency audiometry at frequencies between 10 and 16KHz (10, 12,
14, and 16KHz). Diabetic patients were classified by their disease
duration. Results. Diabetic patients showed normal hearing thre-
sholds at 250-8000Hz. There was a significant statistical difference at
10-16 KHz between diabetic and control groups (P<0.05). It was a
significant correlation between duration of disease and hearing thre-
sholds of high-frequency audiometry at frequencies between 10-
16KHz (p<0.05). Conclusion. Evaluating the auditory thresholds in
a wide frequency range can be useful for diagnosis of hearing disea-
ses which could not be diagnosed by conventional audiometry (250-
8000 Hz) at early stages. 

Impact of neuromuscular assessment in rehabilitation
program at patients with multiple sclerosis
Ligia Rusu, Mihai Dragomir
University of Craiova, Sport Medicine and Kinesiology Department,
Romania

Introduction. Skeletal muscle has three types of muscle fibers: I,
IIA, IIB. Percent of these fibers are not the same in the muscle and
depend of muscle activity type. Also in skeletal muscle exist muscle
fiber type IIC, which is the intermediar fibers and has a high poten-
tial for change in fiber types I , IIA or IIB. This change means
muscle plasticity and depend of gentic program, endocrine influen-
ce, physical exercise.Muscle fibers can be change regards types of
fibers depend of what do we want to have, if we create a rehabilita-
tion program for increase percent of muslce fibers type I or type
II.This means to have a good assessment of muscle function aspect
that is very important in multiple sclerosis. In multiple sclerosis(MS)
muscle weakness is one of the most problem for functional indepen-
dence because of nervous disorders and damage of nervous conduc-
tibility and also intramuscular conductibility of nervous impulse.In
this moment MRI and electromyography can assess the status of
muscle fibers but no more information regards possibility to tran-
sform the muscle fibers for increase the percent of muscle fibers
type I for increase also the fatigue resistance. The aim of this paper
is to present the neuromuscular aspects in MS using tensiomyo-
graphy(TMG), for assess also the evolution of muscle disorders
during MS. Materials and methods. Our studied included
20patients with MS, mean age 40years. The diagnostic of MS was
made eleven years ago and they were assess using for the firts level,
clinical neurologic evaluation. Our assessment was focussed on eva-
luation lower limb functionality. In this context we observed that

our patients presented motor and sensitive sindromes, important
motor defficency, balance impairments, that had impact on column
spine, because more of them presented low back pain. We conside-
red that begin a rehabilitation program can be most useful if we
make a good assessment of muscle fibers for determining contractile
proprieties, for assess the muscle fibers composition. Also we can
obtain information about muscle speed contraction after electrosti-
mulation, fatigue resistance and recruitment of motor units. By TMG
we can observe the muscle response after electrostimulation, assess
of raports between muscle fibers type I and type II. We made elec-
trostimulation using surface electrodes 5/5cm Platinium. Intensity
was from 10Ma-65mA, time 1ms.So was possible to have an isome-
tric contraction. Muscle response was detect by sensor G40, RLS
Inc., on muscle belly, muscle force was 2 (on scale 0-5).After muscle
stimulation will be develop a muscle displacement that will be
record. Amplitude of displacement is in according with muscle force
and percent of muscle fibers type I. TMG parameters: latency time
(Td) normal 28,7ms, contraction time (Tc) normal 32,83+/-4,5ms,
sustain time(Ts), relax time(Tr) and displacement (Dm- mm) normal
8mm. For Tr and Ts dosent exist normal values like reference, but
they can be use like elemments for monitoring muscle function. Also
after these measurements we can evaluation lateral symetry( normal
80%) and functional symetry(normal 65%) at lower limb joints. In
this study we made measurements at lower limb muscles: quadrice-
ps, tibialis anterior, gastrocnemius, biceps femoris.This is the first
study and so we choice especillay next parameters: Tc, Td, Dmm.
Results. Reports of our results were made in according with normal
values for lateral and functional symmetry and also in according
with normal values for others parameters, that we obtained at nor-
mal subjects (same age). Regards Tc we observed that the average
was 44ms, more then normal value; Td average value was 30ms,
that means a short increase of latency, but is closely normal values;
Dm average was 4,5mm that means a values under the
normal,means a bad response after stimulation; Tr and Ts had high
values then normal. We must to say that all these average values of
these parameters are important for monitoring the evolution of
muscle change in MS and allows the monitoring of rehabilitation
program.  Which are the significy of these results? How we saw Tc
in according with Dm means a high percent of muscle fibers type II.
This is an acoord with others studies regards MS, that included MRI
investigation, enzymatic evaluation and muscle biopsy. These stu-
dies spoke about the decrease of muscle fibers type I and increase
of muscle fibers type II with all its subtype. Increase of Td means an
lately response after electrostimulation. Increase of Ts is in accord
probably with increase of muscle tonus or spasticity and also increa-
se of Tr is in accord with a very lower relax capacity and also is
significant because means a short recruitment of motor units.
Regards lateral and functional symmetry we observed for lateral
symmetry average values between  38%-71% quadriceps, 85%-97%
for biceps femoris, 26-30% tibialis anterior, 70-77% for gastrocne-
mius. For functional symmetry average values were : for knee 44-
66%, ankle 39-74%, foot 26%. Conclusion. We observed that all
patients presented change in muscle balance at knee side where can
also observed flexum position. Also we observed change of TMG
values that help us to create a rehabilitation program focus on physi-
cal exercises for increase percent of muscle fibers type I.For this we
porpose, based of TMG results assessment, a physical exercises
including aerobic exercises that can involve increase the cellular
mitochondria and capillary density of muscle fibers. Typical endu-
rance exercises include aerobic activities like running, jogging,
swimming, cycling. Circuit training involves repeated circuits of
several different exercises, with very little rest, and is another way of
training for endurance.
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Evidence based approach to the management and reha-
bilitation of osteoarthritis
E. Ilieva
Medical University Hospital, Plovdiv, Bulgaria

Introduction. The aim of the author is to present the up-to-date
evidence based knowledge about the prevention, management and
rehabilitation of knee and hip osteoarthritis, including joint replace-
ment in the aspect of the ICF. Materials and methods. The author
makes critical review of the data from systematic reviews, meta-
analyses of RCT and existing guidelines and presents evidence-
based recommendations. Results. The risk factors for osteoarthritis,
the interventions and the recommendations according to the grade
of evidence are presented. Platinum level of evidence was found
about the benefit of land based exercise in terms of reduced pain
and improved function comparable to non-steroidal drugs. Aquatic
exercises have mild to moderate effect on function and quality of
life. High level of evidence was found about the effect of low-
impact aerobic fitness and strengthening exercises. There is evidence
of high to moderate quality that TENS, laser therapy, interferrential
currents have good effect on pain and function. Ultrasound therapy
has low short term effect on pain and mobility. Pulsed electroma-
gnetic field improves function, especially ADL. There is silver level
evidence that early multidisciplinary postoperative rehabilitation
after joint replacement improves outcome at the level of activity, but
not on participation, based on the ICF model. Conclusion. There
are good level of evidences about the different interventions in
patients with osteoarthritis, but there are still a lot of controversies
concerning physical therapy and rehabilitation. Further studies are
needed for evidence based application of the physical agents.
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Effects of postural balance training on dynamic stabi-
lity scores in neuropathic patients with type 2 diabetes
H. Salsabili1, F. Bahrpeyma2, B. Forugh3
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Background and Purpose. Neuropathic patients with type 2 dia-
betes experience damage to their nerves (1) which in long time
cause deficits in proprioception and  then problems in controlling
their dynamic posture in standing (2). This make question for us, if
we design balance training protocol according to the ecological and
three stage Fitt`s and posner motor learning theories, is it possible to
improve their dynamic postural control .Karl Newell from both
systems and ecological motor control theories create a theory of
motor learning based on the concept of search strategies. He sugge-
sted that motor learning is a process that increases the coordination
between perception and action in a way that is consistent with the
task and environmental constrains (3). Fitt`s and posner motor lear-
ning theory related to the stages of motor skills(4).Because these
patients rely on vision more than normal people (5),then the other
object of study is to evaluate that, if it is possible to make these trai-
ning just for improving proprioception without improving reliance to
vision with biofeedback. For these purposes we used six balance
training exercises on Biodex stability system which has extrinsic,
knowledge of result biofeedback and a scaled tilt board(6). Design.
quasi experimental, longitudinal study. Participants. 19 neuropathic
patients aged between 40-70 years with type 2 diabetes were recrui-
ted for this study. Patients neuropathy were diagnosed by nerve
conduction velocity tests .Inclusion criteria for patients were having
controlled type 2 diabetes more than 2 years. Their FBS test results
must had been more than 110mg/dl, Valk neuropathy score more
than 2(7). The patients who had orthopedic or neurological disor-
ders, heart failure and autonomic neuropathy, retinopathy, scars
under their feet or BMI score more than 40, were excluded from this
study. Materials and methods. In our study patients evaluated 3
times. First evaluations included descriptive information such as age,
sex, height, weight, BMI, Valk score, diabetic history and postural
control scores acquired from Biodex stability system. After 3 weeks
they were evaluated for the second time by Valk score and Biodex
stability system (BBS) scores, Third evaluation was done after 3
weeks again when the patients had been trained with biodex balan-
ce training exercises for 10 sessions. Trainings were 3 times a week
and took 30 minutes for every session. At the beginning of each ses-
sion patient’s blood sugar (BS) had been controlled. It should not be
less than 7.8mmol/lit. Trainings consist of 2 limits of stability trai-
nings, 3 weight shifting trainings and 1 standing training without
biofeedback. All the time we let the patients to find the best strategy
for standing on BBS platform. Our goals for designing these exerci-
ses were used to oblige patient to keep their postural orientation
and postural equilibrium, using ankle and hip strategy, propriocep-
tion and visual biofeedback. All trainings progress from easy to hard
by changing the stability level through sessions. These progressions
tuned according to the quality of doing the exercise by patients.
Stability indices between three sessions and with and without visual
biofeedback (WB, NWB) conditions were compared in their within
subject effects with repeated measure ANOVA and with bifactorial
repeated measure ANOVA and mukhley test. Main Outcome
Measure(s): each of primary outcome means were age(=56) ,hei-
ght(=164 cm), weight(=76.52kiloe), BMI(=28.33), diabetic history
(11.84 year). Results. Diabetic neuropathic patients showed lower
valk scores in the third session but the difference between three ses-
sions was not significant (p=0.065). Stability indices acquired from
BBS included overall stability index (OSI), antroposterior stability
index (APSI) and mediolatrel stability index (MLSI). In the within
subject effects analysis, they showed significant differences between
three sessions in WB condition (p<0.001 for OSI, p<0.001 for APSI
and p<0.001 for MLSI). All of these indices reduced after balance
trainings in neuropathy diabetic patients. Stability indices had signifi-
cant differences between three sessions in NWB condition. These
indices included overall stability index, antroposterior index and
mediolatrel index (p<0.001 for OSI, p<0.001 for APSI and p=0.016
for MLSI). All of these indices reduced after balance trainings in our
subjects. In the within subject effects analysis for assessing the effect
of WB/NWB with repetition of sessions, the differences were not
significant (p=0.253 for OSI, p=0.175 for APSI, p=0.918 for MLSI).
Conclusion. These results show that although the valk scores
showed no significant difference but with BBS trainings according to
motor learning hypotheses we could get lower scores which mean it
is probable that neuropathy severity was decreased. As well as,
improvement in dynamic balance scores in both WB and NWB
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showed the effectiveness of task oriented balance trainings which
use motor and cognitive strategies. 

In the analyses patients didn’t show more reliance to vision. This
result let us to think that improvement in dynamic balance control is
due to improvement in proprioception modalities than visual system.
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Observational study about vertebral fractures in
patients with hip fractures by fragility
A. Reda1, M.G. Bartoletti2
1U.O. Fkt Distretto Sanitario Rogliano- ASP, Cosenza
2Centro di Riabilitazione “Biolife”, Cosenza

Introduction. The osteoporosis disease is characterized by bone
fragility and increased fracture risk; the woman are affected by it
more tan men. The bones are broken without an important trauma
or, even more, like the vertebral fractures, without trauma. The ver-
tebral fractures are a lot dangerous because they don’t provoke pain
or provoke weak pain. Instead, the hip fractures are often the first
expression of osteoporosis disease, because it’s impossible not to do
diagnosis and we can understand the skeletal fragility from that. Our
thought is that, in lot of these patients, the hip fracture isn’t the first
fracture and, first of all, the vertebral fractures go ahead the hip frac-
tures. Not to doing the diagnosis of vertebral fractures prevent to do
a therapy to prevent other vertebral fractures and, even more, the
hip fracture. This observational study wants to show this hypothesis.
Materials and methods. We have enrolled all women who arrived
to our observation with an hip fracture by fragility, to have a rehabi-
litation treatment. We have booked the age, the BMD and the phar-
macological history. We have done at all patients the xray of dorsal
and lumbar spine.The pharmacological history wanted to show the
patients who have done one therapy for osteoporosis disease. The
xray wanted to show if the patients have had one, ore more, verte-
bral fracture. At least we have calculated the SDI (Spine deformity
index ) to demonstrate the severity of fractures. Results. We have
enrolled 70 patients, main age 79 ( lower 56, higher 90). Main of
BMD was -2,4 T-score (higher -1, lower -4,3). 13 patients(18%) was
taking a drug for the osteoporosis (not responder patients); 57
patients (82%) didn’t have any therapy (naïve patients). In the 57
naïve patients 18 patients (32%) without fracture, 38 with fractures
(68%); 1 with previous hip fracture. In naïve patients with previous
fracture, 16 patients (42%) with one fracture; 16 patients (42%) with
2 fractures; 3 patients 8% with 3 fractures, 2 patients 5% with 4 frac-
tures, 1 patient 3% with 5 fractures. 3 patients (8%) have had SDI
zero, 29 patients (76%) with SDI between 1 and 3, 3 patients (8%)
with SDI between 3 and 6, 3 patients (8%) with SDI upper 6.
Conclusion. In a lot of cases, the hip fracture isn’t the first fracture
in the clinical history, about osteoporosis disease, of patients. The
vertebral fractures are greater tan the hip fractures, about 2/3 more,
but we diagnose them about 1/3. This study confirms how they are
unknown, even when they are more tan one end even when their
measure, expressed by SDI, is serious and important. 
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Understanding the epidemiology of human functioning
using graphical models
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Introduction. Patients who undergo post-acute rehabilitation after
an acute injury or disease, and patients with a chronic health condi-
tion often have considerable limitations in functioning. They are in
need of both high level medical and nursing as well as rehabilitation
care. Despite its universality, the experience of functioning is unique,
depending on the underlying health condition and on individual cha-
racteristics. Differences in functioning may arise between the initial
and terminal states of a disease, between younger and older patients,
and in relation to the environment, e.g. the available resources. Since
functioning is so utterly complex, this differential understanding of
functioning, also in relation to different health conditions, poses
major challenges to scientific understanding and to targeted clinical
and public health interventions. The development of the International
Classification of Functioning, Disability and Health (ICF) on the one
hand and recent statistical developments in the analysis of complex
data on the other hand might be combined and open the door to a
more comprehensive understanding of human functioning. Based on
ICF categories we can build and compare functioning profiles. Also,
the underlying associations among ICF categories can be analyzed.
Revealing patterns of associations among distinct aspects of functio-
ning, the ICF categories, is important to discover clusters and
pathways, and to understand stability and distinctiveness of functio-
ning across health conditions. Additionally, knowing those patterns
of functioning and their differences as well as their determinants and
consequences can help to identify targets for policy, service provision
and specific interventions. The objective of the presentation is to
demonstrate new statistical methods, i.e. graphical models, for the
study of ICF data for a wide range of research questions. Materials
and methods. We show several fields of application for graphical
models using ICF data: Visualization of the dependence structure of
the data set, dimension reduction, and comparison of subpopula-
tions. We apply these findings to compare functioning profiles across
countries and health conditions. Moreover, we demonstrate how
recent findings in causal inference using graphical models can be
used to estimate bounds on causal effects from observational data in
the presence of many correlated variables and without knowledge of
the underlying causal structure. Results. In each field of application,
graphical models could be applied and yielded results of high face-
validity. Conclusion. The epidemiology of functioning sets out to
examine distribution, determinants and consequences of functioning.
By identifying differential patterns of functioning and by investigating
causal associations, rehabilitation interventions tailored to specific
needs can be developed. Graphical Models are a flexible tool and
lend themselves for a wide range of applications. The methods are
particularly suited for studies on functioning involving complex profi-
les of ICF categories.

Musculoskeletal ultrasonography in physical and reha-
bilitation medicine: results of the First World-wide
Survey Study

Background and purpose. The use of musculoskeletal ultraso-
nography (MSUS) has gained importance in the recent years, espe-
cially after physicians dealing with musculoskeletal medicine have
become educated and started performing it. This is true not only for
medical doctors but even for veterinary physicians. On the other
hand, possibly due to lack of device or pertinent education, we
believe that it has still not received sufficient merit in daily practice
of Physical and Rehabilitation Medicine (PRM) physicians.
Accordingly, the aim of this study was to explore the current status
of MSUS in the realm of PRM, and to determine the effects of a one-
day MSUS course on the awareness of physiatrists. Design. Survey
study during ISPRM Congress 2009, ›stanbul. Participants.
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Physiatrists attending the congress (N=276) and the MSUS course
(N=30) one day before the congress. Materials and methods. Six-
hundred questionnaires were distributed throughout the congress to
enroll physicians of different interests. In a small group of physicians
who attended the one-day MSUS course before the congress, the
same survey was initially applied immediately before the course. A
repeat survey was applied at the end of the day. Main Outcome
Measures. The survey contained 17 multiple-choice and open-
ended questions concerning personal background, perceptions
regarding MSUS and current utilization of MSUS. Results. Data of
306 physiatrists (with a mean experience of 10.5±8.1 years in the
field of PMR) were evaluated. Among the participants, 57.8% were
using MSUS in their diagnostic algorithms; the most common indica-
tions being shoulder problems (59.8%), muscle injuries (22.1%),
knee problems (13.4%), ankle/foot problems (7.8%), arthritis (6.2%),
hip pathologies (3.1%) and guidance for local injections (2.3%).
90.4% were thinking that physiatrists should perform sonography
themselves and 75.1% declared that he/she would perform sono-
graphy if he/she had a device. Those physiatrists who were perfor-
ming MSUS themselves, reported a mean frequency of 3.2
times/week. The education of the subjects concerning MSUS were as
follows; 1-2 day course(s) (47.1%), several 1-2 day courses (25.2%),
at least one month (16.8%), 3-4 months (5.9%) and >4 months
(5.0%). The ratio of subjects who rated MSUS to be essential for their
clinical practice increased from 35.7% to 58.6% after the MSUS cour-
se (p>0.05). Conclusion. Physiatrists strongly believe that they
should perform MSUS themselves, lack of education/device seem to
be important issues to be addressed, and even a one-day course
significantly changes the awareness on MSUS. 

The taking charge of the disabled injured workers: ICF
as an assessement instrument of needs and abilities
V. Gallo, G. Alì, V. Castaldo, A. Feragnoli, M. Gabrielli, F. Luisi, 
M.R. Matarrese, D. Nicita, P. Scelfo, M. Comelli 
INAIL’s ICF Study Group

The injured workers with severe disability have peculiar characte-
ristics related to the age, the comorbidity and the stationariness of
the disability ; they may have peculiar requirements in the process
of taking charge by  INAIL (Italian Workers Compensation Authority).
ICF allows to show the disabled’s requirements through the survey
of their performance and capacity and the analysis of facilitators and
barriers. In this study was examinated a sample of 100 patients with
limbs amputation and trauma of spinal cord ; the results were collec-
ted in a database and processed in VisualBasic with the collabora-
tion of statistical advisors. Through the ICF analysis the authors iden-
tified  the personalized technical devices as an important answer to
the clinical and social requirements of the disabled injured workers.
The study of the cases allowed  the effectiveness of personalized
devices for the working and social reintegration (some case report
will be shown in the oral presentation) and the need to implement
the ICF for a better analysis of performances and capacities about
the working gesture and the available facilitators .
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Epidemiological comparative study of the hemispheric
stroke between Kunming (China) and Limoges (France)
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Objective. Clinical outcomes and socioeconomic consequences
after a stroke may differ between regions. The aim of the present
study was to compare vital and functional outcomes between two
stroke cohorts with consideration of epidemiological particularities.
Materials and methods. two cohorts were established according to
the same methodology. One in Kunming (China) and the other in
Limoges (France). During 1 year, patients hospitalized within 48
hours for a first-ever hemispheric stroke were included.
Demographic data and neuro-cardiovascular risk factors were recor-
ded. Hemiplegia was evaluated with validated scales. Functional
outcome was assessed using the Barthel Index (BI) after 3 months.
Results. 118 patients in Kunming and 156 in Limoges were inclu-
ded. Patients of Kunming were younger (61.4±13.4 vs. 72.3±14.6
years in Limoges, P<0.0001), with a higher proportion in professio-
nal activity (36.4% vs. 12.8%, P<0.0001). Survival analysis indicated
that mortality did not differed between the two cohorts, but inde-
pendently predicted by coma at the 2nd day (HR=9.33, 95%CI 4.39,
19.78]) and age>70 years (HR=6.29, 95%CI 2.36, 16.59]). Despite a
better baseline BI for patients of Kunming (50.0±34.9 vs. 37.4±34.2
in Limoges, p=0.0031), after adjustment for confusing, patients in
Limoges had a 2.11 OR 95%CI 1.03, 4.31]) to reach a BI > 80 at 3
months. Conclusion. functional recovery for patients of Kunming
was not as good as expected. The socioeconomic consequences of
stroke in Kunming are significant as they involved younger subjects
who were still in work.

Ultrasound guided interventional procedures: the per-
cutaneous treatment of calcifyng tendinitis of rotator
cuff tendons
L. Di Lorenzo1, A.M. Forte2, C. Foti3
1Dottorando PTV Roma, Rehabilitation Unit RUMMO Hospital
Benevento, Italy
2Pescopagano Rehabilitation Unit, San Carlo Hospital, Potenza, Italy 
3Rehabilitation Clinic, University of Tor Vergata, PTV, Rome, Italy

Introduction. Description of work target and purposes. Calcific
tendinitis is a common painful condition of the shoulder due to
deposition of hydroxyapatite crystals. The deposition is most often
at the insertion of the supraspinatus tendon on the greater tuberosity
, but also occurs in relation to the other tendons of the rotator cuff.
There is general agreement that calcific tendinitis should initially be
treated nonoperatively and excision reserved for cases unresponsive
to conservative treatment. Of the many proposed medical treat-
ments, systemic or local steroid injections and physical treatments
are most often used. None of these methods has produced
uniformly acceptable results. Percutaneous needle extraction has
been used with good results in 60–70% of patients when procedures
have been performed under fluorescopic control.Ultrasonography
has been shown to detect and localize rotator cuff calcifications
reliably. Under US-guided treatment, the technique of the method “
US guidance” had been already well described. Furthermore, a now-
days dated interesting report was the first document in 1996 the
results obtained with this tecnique. Results that are then confirmed
by anectodal experiences and several worldwide trials by different
authors. In this our paper submitted for Review Comunication we
aim to report the results of our first US-guided treatments of painful
calcific tendinitis of the rotator cuff resistant to conservative therapy
in order to report and explaine the “easy-to-perform “methodology
to Congress auditorium and discuss with it in Venice Congress the
clinical based evidence reported in literature by published papers
and Evidence Based notes. Materials and methods. the so-called
“aspiration irrigation tecnique” is now worldwide performed – as we
also use to do – following the two-needles procedure. Under ultra-
sound guidance, an amount of local anesthetic ( usually lidocaine
2%) is injected wthin the subacromial bursa by a first needle 16/18G
40mm. The needle path is toward the rotator cuff calcification ( see
pictures) to be treated. A second 18G 40 mm needle is inserted
within the calcification. One out of 2 needles is alternatively used to
go through within the calcification and usually we use a needle-
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guide inside one of the 2 so to try to breack the calcification toghe-
ter with an additional r otational performed movement. Afterward,
we do an injection of saline water and local anesthetic thourg one of
the 2 needle and perform aspiration by the other one in an effort to
remove calcified material. At the end of these procedures, 1 ml/40
mg of depo-medrol is injected into the subacromial bursa to treat
painful inflammation. At the end of procedure residual calcific depo-
sits remain within the tendons and are expected to be reasorbed in
6 month. Ice bag, NAISDs ( usually indometacine 25 mg tabs bd)
levofloxacine 500 mg once day for a week and Laser HILT therapy is
performed. Results. In the plenary session we eventually (if work
accepted) a rich iconografy and methodology performed and
worldwide accepted togheter with one of our cases, of wich here
we add 3 exau stive picture of a recent PTA procedure performed
on 14 dcember 2009 in wich we see the calcfication of 17mm ( pic-
ture 1), the needle path toward the calcificatio (picture2) and the
ending of procedure by subacromial ending filling. Conclusion: US
offers precise guidance for needle placement into the calcification
without radiation exposure.

The most of authors reported results to be favorable in over 70%
of cases and 1 year follow-up shows that they are also maintained.
Best results are obtained when the calcification has a faint or absent
acoustic shadow and the deposit is more than 1 cm in diameter
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Combination intrathecal therapy for simultaneous
management of intractable pain and spasticity
????
???

Introduction. Intrathecal therapy has separate indications for
pain and spasticity. Intrathecal baclofen (ITB) is a well recognized
technique for patients who experience recalcitrant hypertonicity.
Since many of the neuropathologic processes that are associated
with spasticity can also be associated with chronic pain, intrathecal
baclofen alone may be insufficient to provide pain relief. Reports of
the use of ITB in combination with morphine, bupivacaine, clonidi-
ne, ziconotide or clonidine and morphine have suggested that
refractory pain and spasticity can be managed with combination
intrathecal therapy. The purpose of this presentation is to summarize
the published clinical experiences with combination intrathecal the-
rapy. Materials and methods. The medical literature was examined
for studies examining the utility of combination intrathecal therapy.
The following search terms were cross-referenced in a variety of
search engines: intrathecal baclofen, intrathecal morphine, intrathe-
cal hydromorphone, intrathecal bupivacaine and intrathecal ziconoti-
de. Results. Seven publications were found that met the search cri-
teria. No prospective, randomized or placebo-controlled trials were
described. All studies were either case reports or case series. Three
publications described combination morphine and baclofen use.
Single publications reviewed combination therapy with baclofen-
bupivacaine, baclofen-clonidine, baclofen-ziconotide and baclofen-
morphine-clonidine. The largest clinical experience was with baclo-
fen-morphine combination therapy. Spinal cord injury and multiple
sclerosis were the most commonly reported diagnoses. Pain relief
varied considerable among the various reports with average decre-
ments of pain intensity from 35% to 90% being reported.
Combination therapy was generally well tolerated in the study popu-
lations without reports of serious adverse events. Conclusion.
Combination intrathecal therapy offers a unique treatment strategy
for simultaneous management of intractable pain and spasticity.
Utilization of this approach can be effective for individuals who
experience these two symptoms as the result of central nervous
systems pathology. Further investigations, especially prospective and
placebo-controlled studies, are warranted to further characterize the
potential benefits of this therapeutic approach. One difficulty in stu-
dies involving combination intrathecal therapy is the need to
perform a pump refill for each dosing adjustment. The development
of a dual chambered pump with independent dosing capacity for
each agent could potentially advance this type of undertaking. 

Interrater reliability of Functional Independence Mea-
sure aggregate scores and subscores in a clinical setting
F. Kohler, H. Redmond, H. Dickson
???

Background and purpose. The Functional Independence Measure
(FIM) has been used in classification and funding systems for rehabili-
tation patients for about 15 years. There are a number of studies
published in the early 1990s which have reviewed its reliability. There
has been little published regarding the reliability of the FIM in the cli-
nical setting. The aim of this paper is to report the inter-rater reliability
of FIM total score, FIM motor sub-score and FIM cognitive sub-score
in the clinical setting. Design. A three phase inter-rater reliability
cohort study of an ADL scale, the FIM, across two rehabilitation units.
In the first phase the raters were unaware that the review would be
carried out. In the second phase the raters were aware that the review
would be carried out and in the third phase all the raters were aware
and credentialed in the use of the FIM. The study is set in two inpa-
tient rehabilitation units immediately adjacent to each other.
Participants. 143 patients who were transferred between the two
rehabilitation units between August 2006 and October 2007 were
included in phase 1 of the study. 76 patients who transferred between
November 2007 to June 2008 were included in phase 2 of the study.
82 patients who were transferred between July 2008 and June 2009
were included in phase 3 of the study. Methods/Main Outcome
Measure(s). Discharge FIMs on all patients were scored by the first
unit and an admission FIM was scored independently by the second
unit within a few days. The FIM total scores, Fim motor subscore and
FIM cognitive subscore were analysed for agreement and systematic
bias using SPSSv17 and MedCalc. The results were compared using
Intraclass correlation coefficients, Kappa statistic, weighted Kappa sta-
tistic and Bland Altmann Plots.Results. In phase one, there were con-
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siderable differences between the two FIM totals (-32 to +50), FIM
motor subscores (-22 to 43), and FIM cognitive subscores (-14 to 22).
Few FIM totals were perfectly matched. The intra-class correlation
coefficients ranged from 0.872 for the FIM total, to 0.830 for the cogni-
tive subscales. Values for Kappa ranged from -0.007 (FIM motor sub-
score) to 0.123 (FIM cognitive subscore). Values for weighted Kappa
ranged from 0.465 (FIM cognitive subscore) to 0.521 (FIM total). In
phase two, there were considerable differences between the two FIM
totals (-75 to +78), FIM motor subscores (-63 to +65), and FIM cogniti-
ve subscores (-21 to +21). Few FIM totals were perfectly matched. The
intra-class correlation coefficients ranged from -0.103 for the FIM total,
to 0.001 for the cognitive subscales. Values for Kappa ranged from -
0.005 (FIM motor subscore) to 0.023 (FIM cognitive subscore). Values
for linear weighted Kappa ranged from -0.0645 (FIM motor subscore)
to 0.016 (FIM cognitive subscore). In phase three, there were conside-
rable differences between the two FIM totals (-33 to +30), FIM motor
subscores (-30 to +23), and FIM cognitive subscores (-9 to +19). Few
FIM totals were perfectly matched. The intra-class correlation coeffi-
cients ranged from 0.570 for the cognitive subscales to 0.686 for the
FIM total. Values for Kappa ranged from -0.002 (FIM motor subscore)
to 0.122 (FIM cognitive subscore). Values for linear weighted Kappa
ranged from 0.377 (FIM motor subscore) to 0.456 (FIM total).
Conclusion. There was no systematic scoring bias evident. There was
some variance between the three phases of the study but no obvious
significant differences. Intra-class correlation coefficients were mode-
rate to high, but tests of agreement demonstrated poor agreement.
Interestingly the fully trained and credentialed FIM raters did not
demonstrate better interrater agreement than the other groups. These
findings have implications for the use of the FIM, as there were poor
levels of agreement in the presence of adequate training and standar-
dization of methods of assessment. Patient classification and funding
systems based on FIM scores with any potentially inherent difficulties
and inaccuracies would reflect these difficulties and inaccuracies in
classification. This study indicates that further investigation of agree-
ment of both FIM totals and FIM item scores in the clinical setting is
warranted and that caution needs to be exercised when utilising FIM
in Casemix classifications and benchmarking.

Health awareness in disabled persons – a multicenter
survey on lower limb amputees 
P. Tederko1,2, I. Kordowicz2, M. Fronczek3, K. Gworys3, J. Kujawa3,4,
E. ¸uczak5, K. Szulkowska3, K. Wasiak2, D. Wosiakowska6, M. Krasuski1,2

1Medical University of Warsaw, Department of Rehabilitation
2Marian Weiss Rehabilitation Center, Konstancin
3Medical University of Lodz, Department of Rehabilitation
4Doctor Z. Radlinski Regional Centre of Orthopedics and Rehabili-
tation, Lodz
5Department of Biomechanics and Prosthetic-Orthopaedic Supply,
Medical University in Lodz 
6Regional Clinic of the Orthopaedic Supply, Lodz

Introduction. Health education is one of fundamental interven-
tions of comprehensive rehabilitation. Optimal level of health aware-
ness (HA) in disabled persons reduces the risk of consequences of
disability and health derangement. The purpose of the study is to
investigate HA of persons after lower limb amputation (LLA) and to
identify predictors of better HA. Materials and methods. 161
patients (132 males, 29 females) aged from 16 to 84 (mean 56,2)
years recruited in 5 rehabilitation centers between 3 and 780 (mean
69,8) months after LLA. The group consisted of 105 subjects after
vascular LLA, 41 with LLA resulting from trauma, 9 who underwent
LLA during oncologic treatment, and 6 with LLA because of congeni-
tal deformity. Inclusion criteria: at least 3 months elapsing from LLA,
reference to rehabilitation in outpatient or inpatient setting. HA was
measured by the original tool designed to assess participant’s know-
ledge of symptoms, signs, causes, results and basic treatment
methods of typical stump problems. The test consisted of 67 detailed
questions concerning the following topics: vascular and inflammatory
complications (31 questions), contractures (12), pain disorders (12),
skin lesions (9), nursing techniques (3) and open question inquiring
of most important sources of health-related knowledge. Statistical
analysis was based upon Shapiro-Wilk test, ¯-square test, Mann-
Whitney test, Kruskal-Wallis test and tools of simple regression.
Results. Significantly higher HA scores were noted in the following
groups of respondents: with traumatic LLA (p=0,0003); those who
apply a prosthesis (p=0), able to drive a car (p=0,001), inhabitants of
a city larger than 100.000 (p=0,05), with education completed on uni-
versity or secondary level (p=0,04), employed (p=0,0002), married
(p=0,0001), those who never smoked (p=0,003), with LLA more than

12 months prior to study entry (p=0,02). There were no correlations
between HA and gender, level of LLA, monthly income, results in
Beck inventory, and rate of revision surgery. 49% of participants
pointed out hospital health-care professionals as an important source
of health-related knowledge, whereas environmental health care was
noted by 13%. 51% of respondents assessed their HA as satisfactory.
Conclusion. Predictors of better HA include: more than 12 months
elapsing from LLA, traumatic LLA, application of a prosthesis, driving
abilities, habitation in a big city, at least secondary education,
employment, marital status. Low HA among inhabitants of villages
and small cities may result from a secondary disability related to lack
of perspectives on individual development, and inadequate access to
rehabilitation. A contribution of environmental health care in sprea-
ding of adequate HA among persons after LLA is insufficient. 
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Health awareness in disabled persons – a preliminary
survey on persons after spinal cord injury 
P. Tederko1,2, H. Limanowska, M. Krasuski1,2

1Medical University of Warsaw, Department of Rehabilitation
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Sufficient awareness of medical consequences of disability is cru-
cial for safe rehabilitation in environmental setting, prophylaxis of
typical complications and rational social participation. The problem
of health awareness (HA) of persons after spinal cord injury (SCI)
rarely is subjected to scientific analyses. The purpose of the study is
to evaluate HA in persons after SCI living in environment and to
identify predictors of better HA. Materials and methods. 133 per-
sons (99 males, 34 females) aged between 17 and 69 years who suf-
fered from SCI 0,5 to 31 years prior to study entry. Inclusion criteria:
at least 6 months elapsing from SCI, accomplished in-patient phase
of rehabilitation. At the time of the study 57,9% of participants were
living with family, 40,6% living alone and 1,6% in a nursing home.
Education level: 7,5% – elementary; 29,3% – vocational; 42,8% –
secondary; 20,3% – university. 41,3% of participants were employed.
15,8% reported at least elementary walking abilities. Beck inventory
results: 0-11 points – 69,1%, 12-18 points – 15%, 19-26 points –
11,3%, 27-49 points – 4,6%. HA was measured by an original tool
consisting of 150 points designed to assess participant’s knowledge
of symptoms, signs, causes, results and basic treatment methods of
typical consequences of SCI such as: urologic complications (37),
pressure sores (29), sexual issues (25) musculoskeletal consequences
(16), respiratory complications (10), digestive problems (10), rehabi-
litation and nursing techniques (23). Statistical analysis included
Shapiro-Wilk test, ¯-square test, t-test, Mann-Whitney test, Kruskal-
Wallis test and tools of simple regression. The questionnaire was
sent by ground mail to 220 persons. The response rate was 60,5%.
Main results. HA scores of persons with SCI are reversely correla-
ted with age (correlation coefficient CC=-0,31; p=0,0006), and Beck
inventory results (CC=-0,36; p=0,0001). HA scores are significantly
higher in employed persons, respondents with at least secondary
level of education (p=0,05), members of an association of spinal
cord injured (p=0,000001), subjects unable to walk (p=0,04), partici-
pants able to drive a car (p=0,06). HA scores raise with the time ela-
psing from injury with distinct increments 1 year and 10 years after
event (p=0,006). Dependence between habitation and HA scores
with the favor of those living in big cities is of marginal significance
(p=0,052) and requires more detailed analysis. HA does not correlate
with gender, marital status, cause of injury and overall independence
in activities in daily living (ADL) measured with an original 10-point
inventory. Responding an open question inquiring most important
source of health related knowledge 33,3% of participants pointed
out another disabled person, 32,3% - hospital health professionals.
Discussion. Low level of HA in persons less than 1 year since
injury may be related to lack of motivation to rehabilitation resulting
from poor self-acceptance, recognition of the disability as a tempo-
rary disorder. This can limit an impact of educational interventions
in acute hospital. Scores of Beck inventory gradually decrease with
age (p=0,0004). Low results in respondents able to walk suggest that
information concerning wheelchair-related complications appears
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unimportant for persons in whom at least basic walking abilities are
preserved. Group of non-walkers able to drive a manual wheelchair
has high HA, low depression scores, and high employment and par-
ticipation rates compared to other participants. Ability to drive a car
is linked with better HA scores, longer time elapsing from SCI, lower
depression scores, higher employment rate and participation in a
spinal cord injury association. Application of simple regression in
the studied group revealed no correlation between HA and ADL
independence (CC = 0,07; p>0,05). Results obtained in non-walkers
showed a weak relation between these values (CC = 0,2; p=0,02).
ADL independence is significantly correlated to Beck inventory
results (CC = 0,36; p=0). Educational programs addressed to SCI per-
sons living in a society are organized by non-government associa-
tions. Presentations and counseling usually are provided by non-pro-
fessional disabled trainers basing on their own experience. More
than 81,2% of subjects participating in associations perceive another
disabled persons as important source of health related knowledge.
These figures should be considered in attempt to design educational
programs for persons disabled due to SCI. First target group should
consist of wheelchair bound association trainers. Despite of uncer-
tain correlation between habitation and HA (p=0,052) our findings
suggest influence of settlements on factors affecting HA and educa-
tional demands: rate of secondary or university education: village -
50%, small city - 58,1%, big city - 87,5%; Employment rate: village -
20%, small cities - 53,5%, big cities - 55%; Beck inventory: village -
11,1; small city - 9,5; big city - 7,5 points (p=0,001). Conclusion.
Predictors of better HA in persons after SCI include young age, at
least secondary education, more than 10 years elapsing from injury,
social participation, employment, walking inability, low scores in
Beck inventory. Interaction with other persons with disability is
main source of health related knowledge in SCI persons.
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Clinical and neurophysiological evaluation of neuroge-
nic lesions and physical therapy of children with spi-
nal dysraphism 
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Introduction. Spinal dysraphism is a congenital anomaly that
presents as different degree of neurogenic lesion with limbs defor-
mity and dysfunction of intestinal sphincter and urinary bladder. Aim
of our study was to evaluate clinical and neurological manifestations
in children with spinal dysraphism as well to estimate effectiveness
of physical therapy. Materials and methods. We evaluated 160
children with diagnosed spinal dysraphism during 2007-2009 at
University children’s Hospital in Belgrade. Two entities were analy-
zed: occult spinal dysraphism and open spinal dysraphism. Further
clinical parameters were evaluated: paralysis, paresis, incontinence,
enuresis and/or encopresis and limb deformities. To assess neuroge-
nic lesion we used electromyography and evoked potentials.
Physical therapy was implemented in all children with orthoses in
those with limb deformities. After treatment all children were separa-
tely assessed. Results. We have found that paresis was predominant
neurogenic lesion in patients with occult spinal dysraphism, while
paralysis was predominant in those with open lesion. We found non
significant difference in distribution of incontinence and enuresis
and/or encopresis between two entities as well for foot deformities
but in different degree due to the degree of neurogenic lesion.
Physical therapy showed significant improvement in motion range of
the affected limbs ankles with muscle strength preservation. Further,
we also found significant improvement in both entities regarding
restoration of miction function and defecation. Conclusion.
Strength of this study is that early diagnosed degree of neurogenic
lesion in patients with spinal dysraphism with early beginning of
physical therapy and continuous monitoring results in maximal func-
tional recovery. 

Extracorporal shock wave therapy application to 60 patients 
with diagnosis plantar phascitis and calcaneal spur
N. Korchazhkina, A. Rubamchenko
Burnasyan Federal Medical Biophysical Center of the Federal
Medical Biological Agency, Russia, Moscow

Background and objectives. The article presents results of extra-
corporal shock wave therapy application to 60 patients with diagno-
sis plantar phascitis and calcaneal spur. Participants. 60 patients
with diagnosis plantar phascitis and calcaneal spur. Methods and
results. the comparing alalysis has shown that more then a half of
the main group noticed the pain syndrome decrease up to 3-4
points, after the treatment course pain syndrome of 90% of patients
decreased to 1-2 points, which was not observed in the control
group, where even after the treatment course pain intensity was not
less then 7-8 points. The study results were confirmed by a radiolo-
gic investigation.

Gait robot for the repetitive practice of floor walking
and stair ascending and descending in non-ambulatory
patients
A. Waldner, C. Werner, C. Tomelleri, S. Hesse
????

Background. Stair climbing up and down is an essential part of
everyday’s mobility. To enable wheelchair-dependent patients the
repetitive practice of this task, a novel gait robot, G-EO (EO, Lat: I
walk), based on the end-effector principle has been designed. The
trajectories of the foot plates are freely programmable and the move-
ment of the centre of mass is controlled. The article presents the
design, compares the lower limb muscle activation pattern of hemi-
paretic subjects during the real and simulated walking condition,
and reports a single case. Materials and methods. The muscle acti-
vation pattern of eight lower limb muscles of six hemiparetic
patients during free and simulated walking on the floor and stair
climbing was measured via dynamic electromyography. Eleven non-
ambulatory, sub-acute stroke patient additionally trained on the
machine every workday for five weeks. Results. During floor
walking, the onset (duration) of the thigh muscle activation was
delayed (prolonged) on the machine across all subjects. During stair
climbing, the shank muscle activation was more phasic and timely
correct in selected patients on the device. The severely affected
subjects regained walking and stair climbing ability. Conclusion.
The G-EO is an interesting new option in gait rehabilitation after
stroke. The lower limb muscle activation patterns are comparable,
and the positive case report warrants further clinical studies. 
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Interest of a multidisciplinary consultation of diabetic
foot
J. Hamonet1,  C.  Verdié-Kessler1, J-C. Daviet1,2,  E. Denes3,  
C-L NGuyen-Hoang1, J-Y. Salle1,2, M. Munoz1

1CHU Limoges, Hôpital J Rebeyrol, Pôle médecines aigues spécialisées,
Service de médecine physique et de réadaptation, Limoges,  France
2Univ Limoges, Faculté de Médecine, EA 3174, Limoges, France
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Objectives. To evaluate the effectiveness of a multidisciplinary
consultation of foot with ulcer risk in terms of healing the injury for
curative treatment and lack of podologic complications for preventi-
ve treatment. Materials and methods. Retrospective study conduc-
ted on 136 patients seen in consultation between the 1st January
2005 and the 31th December 2006. Follow-up of 18 to 42 months.
Results. 39,7% of diabetic patients were addressed in primary pre-
vention, 53,8% for a foot ulcer, and 5,1% in secondary prevention.
The global healing rate was 76,19%. Healing was achieved in 63,6%
of cases with off-loading shoe versus 81,8% of cases with total con-
tact casting. The healing rate with osteitis underlying was 55,55%.
No major amputation was performed. Primary prevention was effec-
tive in 100% of cases. Conclusion. Care and follow-up of diabetic
foot in multidisciplinary consultation seem effective not only in cura-
tive treatment, but also in primary and secondary prevention. The
economic benefits remain to be evaluated.

Physical factors associated with post-stroke fatigue
C.L. Nguyen Hoang1, F. Macian2, J. Hamonet1, A. Stuit1, J.Y. Salle1,
J.C. Daviet1
1Physical Medicine Ward, J Rebeyrol Hospital, Limoges University
Hospital, France
2Neurovascular Unit, Neurologie Ward, Dupuytren Hospital, Limoges
University Hospital, France

Backgrounds. Physical post-stroke fatigue is a frequent and disa-
bling symptom, which origin is not determined. The aim of this pro-
spective study was to look for a correlation between post-stroke fati-
gue and physical factors in patients above 3 months after stroke.
Materials and methods. We have included 32 patients (mean age
64.6 years), with a mean post-stroke interval of 28 months. Physical
fatigue was assessed using the Fatigue Severity Scale (FSS). We
assessed correlation between fatigue and age, gender, time since
stroke onset, the Motricity Index, the Barthel Index, the New
Functional Ambulation Category, the Berg Balance Scale, gait speed
on 10 meters walk, 6 minutes walk distance, the Dijon Activity
Score, the Montgomery and Asberg Depression Rating Scale,
Epworth Scale, pain and posturographic area of center of pressure
movements. Results. Percentage of patients with a FSS score equal
or above 4 was 64.6%. Mean FSS score was 4.3±1.8. We found no
correlation between physical post-stroke fatigue and studied physi-
cal factors. Post-stroke fatigue was not associated with motor impair-
ment, self-sufficiency, walking abilities, balance, physical activity nor
depression. We found a significant association between post-stroke
fatigue and pain: 71.4% of patients with post-stroke fatigue descri-
bed pain, versus 36.4% of patients without post-stroke fatigue (p =
0.04). Correlation between physical fatigue and a longer time since
stroke onset was slightly significant (p = 0.05). Conclusion. Our
study found a significant relation between pain and physical fatigue
after stroke. An appropriate management of pain is probably needed
to diminish physical fatigue after stroke. Further studies are neces-
sary to determine causes of physical fatigue after stroke. 

The prevention of the hip ri-fracture: suggest of a cor-
rect therapeutic pathway
M.G. Bartoletti1, A. Reda2
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2U.O. Fkt Distretto Sanitario Rogliano, ASP, Cosenza

Introduction. The osteoporosis is a prevalent disease characteri-
zed by bone fragility and increased fracture risk; the woman are
affected by it more tan men. The hip fracture is the most dangerous
expression of the osteoporosis disease, because it provokes death
(30% during the first year) or reduction of ADL. One of the most
important problem is the hip ri-fracture. We esteem that in Italy
about the 25%, in survival patients one year after the first fracture,
will suffer the second hip fracture. This problem is due at the absen-
ce of the correct pharmacological therapy and the absence of the
correct rehabilitation therapy. We want to suggest, with this study,
the correct therapeutic pathway after the first hip fracture. Materials
and methods. Usually, after orthopaedic ward, the patient goes or
own home, or home of relatives, or to rehabilitation ward or to RSA.
If the patient goes own or home of relatives or to RSA, he will done
an inadequate rehabilitation. The correct pathway is to go to in a
hospital of rehabilitation, where he has to stay about three weeks to
stabilize his general situation. After this time, the patient has to go in
extra-hospital ward of rehabilitation, where he has to stay 4-5 weeks
to improve his ability. If the patient can walk, even with the crut-
ches, and he has a good familiar support, he has to go to rehabilita-
tion surgery, where he can improve, even more, his ability. If the
patient walks bad and he has a good familiar support, he has to go
own or home of relatives, where he continues the rehabilitation the-
rapy. If he will walk well, after a right time, he has to go to rehabili-
tation surgery, where he can improve even more his ability. If the
patient walks bad and he hasn’t a good familiar support, he has to
go to RSA.
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Sacral nerve modulation in the treatment of bladder
symptoms due to multiple sclerosis
E. Andretta1, E. Ostardo2, L. Limido3, C. Campo3, C. Simeone4,  
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Introdution. Sacral nerve modulation (SNM) has been used in
some cases of neurogenic bladder caused by multiple sclerosis (MS)
but the few references available usually regard a small number of
patients (pts) or with a short follow-up (1, 2). We reviewed data of
MS pts treated with SNM in order to evaluate the effectiveness of the
therapy. Materials and methods. In July 2008 this survey was pro-
posed to all the centres in North-East of Italy. Only 3 centres have
been performing SNM in MS pts and a questionnaire has been filled
for each included subject. The questionnaire enquired about demo-
scopic data, MS features, perceived changes in micturition symptoms
and changes coming from micturition-diaries. A visual analogic scale
was used to assess the improvement of the Quality of Life (QoL) and
the symptom urgency. Results. Sixteen pts (12 females and 4 males,
mean age 50 ± 11 years) were analysed. MS was mainly the intermit-
tent-remittent type (56%) and had been lasting for 4 to 40 years
(mean 13 ± 10) before implant. Indications to SNM were voiding
symptoms (VOID) in 4 pts (25%), storage symptoms (STOR) in 7
(44%) and mixed symptoms (MIX) in 5 cases (31%). Six pts reported
simultaneous constipation. Twelve subjects (75%) were paraparetic,
and 3 (19%) tetraparetic. The mean follow-up was 45 ± 28 months
(range 7-84). The electrical parameters have been individually pro-
grammed and the number of reprogrammations ranged from an ave-
rage of 0.9 in STOR to 2.4 in MIX. In 4/5 cases of MIX the stimula-
tion has been interrupted after a mean time of 66 months (range 24-
84) for disease progression in 1 patient and for loss of efficacy in 3.
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follow-up evaluation – number of micturitions/die (Fig. 1), voided
volumes (Fig. 2), number of pads/die (Fig. 3) and urgency level (Fig.
7) of the STOR and MIX pts; number of catheterisations/die (Fig. 4)

and residual volumes (Fig. 5) of VOID and MIX pts and QoL of all
pts (Fig. 6) -. We had also found a relationship between improve-
ment of bladder function and disease status (p= 0.044). Discussion.
The improvement of bladder symptoms with SNM is significant in
MS pts complaining of STOR and VOID and it regards all the items
and subsequently the QoL. The best results have been observed in
STOR and the worst in MIX, where SNM has obtained the poorer
results. It is worthwhile that pts complaining of MIX presented a
more aggressive disease and this could explain the decrease of effi-
cacy of SNM with time observed in 4 pts. Conclusion. SNM could
be a therapeutic option in selected cases of refractory bladder
dysfunctions caused by a stable or a slowly progressive MS. Overall
we observed objective and subjective improvement both in symp-
toms and in QoL in STOR and then in VOID. Instead in MIX the
results are unsatisfactory and short-lasting; therefore the use of SNM
in such symtoms should be avoided.
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Census of the spinal cord injuries in a district of the
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Introduction. In Italy the prevalence of spinal cord injury (SCI) is
still unknown (1). The aim of our study was to census SCI patients
in our district. Hereby we report the data obtained by a questionnai-
re distributed through the general practitioners (GPS) with particular
regards to sphincteric aspects. Materials and methods. In 2007/08
all the GPS of the 13 Veneto District were contacted by mail (1-3
times) and when necessary by telephone. They were asked if they
had SCI patients, their number and then they were invited to admi-
nister to each SCI patient a self-assessment questionnaire consisting
of 42 items. The questionnaire enquired about demoscopic data, fea-
tures of SCI, bladder and rectal management, sexual aspects, hob-
bies and sports performed, use of public buildings and the quality of
life (QoL). A total of 82 SCI patients (pts) were recruited and 47
(57%) completed the questionnaire. Results. In the 47 subjects - 37
males,10 females, age 18-90 years, average 50 – the SCI occurred at
the average age of 33 (min 8 months, max 81 years). The main
cause of SCI was a road accident (54%) followed by work accident
(11%). 31 patients are paraplegic and 16 tetraplegic; SCI level is cer-
vical in 34%, thoracic in 43% and lombo-sacral in 23%. The injury is
complete in 25.5% of cases. Most pts live in family (89%) and 29%
are occupied (6% study and 23% work). BLADDER MANAGEMENT:
25% of the interviewed people use pads and 35% males need uro-
condoms. 74% of subjects have undergone at least 1 urological visit
per year and 72% of them refer to the urological unit of the district
13, while 15% prefer to refer to a spinal unit. About 11% have never
had an urological evaluation curried out since hospital discharge.
(Fig. 1) Rectal management: 13% of patients report normal defeca-
tion and 72% constipation. Fecal incontinence occurs in 6% on a
normal basis and occasionally in 36%. (Fig. 2). Sexuality: 43 subjects
(91%) – 34 males and 9 females – answered: 60% of them have a
relationship, 25 pts (58%) have children and children arrived after
SCI in 7.56% of males have erections and 23% ejaculate. 2/9 females
report vaginal sensibility and 5/9 have an adequate lubrification.
Quality of life (QoL): Bladder dysfunction is the problem that mostly
interferes with QoL for 70% of subjects, followed by neurogenic
pain (57%), architectural barriers (47%) and then rectal dysfunction
(45%) (Fig. 3). Discussion and conclusion. The prevalence of SCI
detected is surely underestimated (the population in our district is
about 260.000 inhabitants and the prevalence of SCI in Italy is assu-
med to be of 800/900 cases per 1.000.000 inhabitants): this probably
depends on the partial co-operation of GPS and SCI patients. The
distribution of causes of SCI presents, as expected, a majority of
road accidents in young males. The urinary incontinence is common
(detected at least in 25% of the sample) while the fecal incontinence
is rare. The majority of the SCI people performs CIC, is used to
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Figure 1. – Number of micturitions/
die (from 14.0±10 to 7.3±2.8,
p=0.016).

Figure 6. – “How much has changed your quality of life?” The score ranges
from 0 (nothing at all) to 5 (very much)

Figure 7. – Urgency level. The score ranges from 0 (no urgency at all) to 5
(severe).

Figure 3. – Number of pads/die
(from 3.33±1.66 to 1.33±1.67,
p=0.018).

Figure 5. – Residual volumes (ml)
(from 203.3±91.4 to 60.6±58.4,
p=0.006).

Figure 2. – Voided volumes (ml)
(from 130.4±37.9 to 221.7±91.4,
p=0.008).

Figure 4. – Number of catheterisa-
tions/die (from 3.2±2.1 to 0.8±1.0,
p=0.026).

The Expanded Disability Status
Scale (EDSS) for all pts doesn’t
change significantly between
the basal evaluation and the last
follow-up visit (5.8±1.8 pre-
SNM, 6.2±2.1 post-SNM) but pts
complaining of MIX presented a
quicker progressive MS (from
6.5±0.0 to 8.0±1.0). To the que-
stion “After SNM did you detect
any significant and lasting chan-
ge in your bladder symptoms?”
totally 80% of pts replied positi-
vely (100% of STOR pts, 75% of
VOID pts and 50% of MIX pts).
Pictures show the changes, all
statistically significant, observed
between the basal and the last
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undergoing regular urological check-ups, reports constipation and is
used to obtain scheduled evacuations by suppositories or microene-
mas. Sphincteric dysfunctions, and especially the bladder ones, are
perceived as the most invalidating aspect of the SCI. These data sug-
gest a high level of information on urological risks and also a mean
good compliance to therapies, probably due to the high impact of
bladder dysfunctions on QoL and also to the availability in loco of a
neuro-urological centre. It is also likely that this survey had selected
especially motivated SCI people. This preventive behaviour is more
significant when consider that urological problems are the most fre-
quent complications reported in literature (2). 
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Asymmetry of external rotation-abduction-flexion and
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In a previous study, evaluating posterior arm crossing in 397
cases, we found that in 250 cases (62.9%) hands linked better
towards the right during flexion-abduction-external rotation and
towards the left during extension-adduction-internal rotation.
Meanwhile, in 21 cases (5.2%), hands linked better in the opposite
position; 126 (31.7) were fairly symmetrical. Aim. Confirm asymme-
try and verify if it depends mainly on asymmetry in flexion-abduc-
tion-external rotation or extension-adduction-internal rotation.
Patients and research methods: Individuals from 3-45 years of
age. Exclusions: malformations, congenital diseases, etc; significant
orthopaedic or neurological diseases, chronic shoulder pain, pre-
vious shoulder or cervical-dorsal rachis operations; whiplash, trau-
ma; scoliosis > 10° Cobb; inferior limb length difference> 1 cm.
Patients were examined in standing position, undressed, barefoot.
They were helped by examiners to bring their hand towards their
back along the spine, as much as possible without straining or cau-
sing pain, with the humerus in retroplusion-adduction-internal rota-
tion and later in flexion-abduction-external rotation. Maximum limit
reached with the tip of the middle finger or the 3rd metatarsus-phala-
geal, was marked with a dermographic pencil. Later the same proce-
dure was repeated with the other arm. Results were reported regar-
ding the side which presented wider range of movement and the
spinouses processes between the two movements. Given the signifi-
cant margin of error, differences in range of movement less than
1.5cm were considered equal. Gender and age were reported and
manual and visual dominance were also evaluated. Results. 161
cases were examined (98f, 63m) from ages 3 to 45; average
age=24.2; average female age=27.7; average male age=20. 46 cases
(27f,19m) were more successful with the right hand during flexion-
abduction-external rotation; 24 (12f, 12m) with left hand; 91(59f,
32m) were symmetrical (average about 1 spinous process both right
and left). In retroplusion-adduction-internal rotation 98 (67f, 31m)
individuals presented range of movement > left (average1.8 spinose
process), 16 (6f, 10m) > right (average 1.1 spinose process) and 47
(26f, 21m) were symmetrical. Considerations and conclusions.
The right arm generally presents more range of movement than the
left during flexion-abduction-external rotation. The left more fre-
quently moves in extension-adduction- internal rotation than the
right, but the quantitive and qualitive entity of this second parameter
is much more significative than the first and confirms our previous
research regarding this asymmetry.

We can conclude that the glenohumeral joint, clavicle, thorax,
ribs, cervical and dorsal spine, aboveall D4-D6, jaw, skull etc., are
structured and function asymmetrically. 

Manual treatment of knee osteoarthrosis
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Knee pain, especially the degenerative type, is particularly com-
mon in people after their fifties and sixties. There are several and
various remedies that claim to relieve knee pain, but not all of them
have been scientifically tested. They range from medical therapy to
injections (i.e. with hyaluronic acid) to physical therapy, kinesiology,
etc. In this study we will talk exclusively about manual therapy as,
from our experience, it is the quickest, most effective, and “preven-
tative” therapy available so far. Almost always, the gonartrosis is
accompanied by a restriction of the articular range of the greater
movements (flexion-extension) and the minor movements (adduc-
tion, abduction, external and internal rotation, antero-posterior -
medial and lateral sliding, compression, decompression etc.).
Generally speaking, inducing greater articular freedom is successful
in providing significant relief to the patient and in delaying the acce-
leration of the degenerative processes (the pressure for unit surface
diminishes because it is more evenly distributed; the cartilage is
more perfused, etc.). It is important to retrain the musculature (stret-
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Figure 1. – Bladder management.

Figure 2. – Rectal management.

Figure 3. – Problems that mostly interfere with quality of life (with possibility
of multiple choiche).
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ching, toning up, treatment of the trigger points, of contractures,
etc.), especially hamstrings, popliteus, adductors (above all gracilis
and magnus), quadriceps, tensor fascia lata, sartorius, gastrocnemius,
soleus, peroneuses (longus, brevis, tertius), tibialises (posterior, ante-
rior), flexors (allucis longus, digitorum longus), extensors (allucis
longus, digitorum longus) etc. Moreover, it is essential to examine
and treat the near articulations (lumbar spine, sacro-iliac, coxo-femo-
ral, inferior tibiofibular joint, foot etc.). Various structures are analyti-
cally examined (patellofemoral joint, tibiofemoral joint, superior and
inferior tibiofibular joints, muscles etc.). The dysfunctions that may
be encountered and a number of treatment techniques - citing seve-
ral authors, for every kind of knee articulation are briefly described.
A total posturologic treatment is useful, as is segmenting it (plantari,
RPG etc.). Manual therapy is particularly recommended in more pre-
mature and less serious cases, but it can also be helpful in more
advanced stages and should therefore be seriously considered in the
treatment of knee osteoarthrosis.

Asymmetric rotation of cervical spine evaluated with
cervical measurement system (C.M.S.)
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In 2 previous studies on the cervical spine we have found: 1)in sea-
ted position, in 311 cases [202 (64.9%) there was greater range of
movement of rotation of the neck towards the right; 50 (16%) towards
left; 59 (18.9%) were symmetrical] and 2) in lying position, in 501
cases [288 (57.4%) neck rotation was wider towards right; 80 (15.9%)
towards left; 133 (26.5%) had symmetrical torsion. 176 (35.1%)
subjects complained of more difficulty and pain rotating the neck to
the left; 71 (14.1%) rotating right; 254 (50.6%) reported no side diffe-
rences. Aim. To have instrumental confirmation of this asymmetry
using the cervical measurement system and evaluating also with
hands crossed behind a chair (Kapandji I.A.). Materials and
methods. age > 3 years old. Seated patients, with body and shoulders
relaxed, were helped to rotate their heads to the right and then to the
left to identify the more limited side. The  movement was repeated
using the cervical measurement system in this position and also with
hands crossed behind chair. Age and gender were reported. Results.
142 patients were examined (95f; 47m), between the ages of 3 to 55.
The average age was 31.7 (36.5f; 22.1m). With arms free, 71 (50%)
(44f; 27m) rotated their necks better to the right; 25 (17.6%) (13f; 12m)
to the left; 46 (32.3%) (38f; 8m) presented fairly symmetrical torsion.
With hands behind a chair, 75 (52.8%) (46f; 29m) rotated their necks
better to the right; 24 (16.9%) (13f; 11m) to the left; 43 (30.2%) (36f;
7m) presented fairly symmetrical torsion. Conclusion. This data
reveals a “normal because more frequent” asymmetry which the body
has induced and granted (above all fibrous structures, if not stretched,
tend to become shorter) and must adapt itself to. It is evident that all
the anatomic-physiology of the region (upper thorax, cervical spine,
shoulders, skull, above all level C1-C2 etc.) is not symmetric while sta-
tic and in movement. Many basic functions (chewing, swallowing,
phonation, respiration, balance and perhaps hearing, vision, circula-
tion etc.) are influenced by this imbalance.

Rehabilitation patients with acute stroke: walk in a
park or jumping over barriers?
K. Lyadov, T. Sapovalenko, I. Sidyakina, T. Isaeva, N. Lovtzevich, 
M. Makarova
???????

The importance of medical research of stroke and development of
rehabilitation technique is explained by the fact that, currently,
stroke is the most common cause of death and disability after the
first occurrence. In spite of all the efforts undertaken by Russian
medicine, a number of stroke cases continuously grow. Mean inci-
dence is 400,000 strokes in year in Russia. It’s hard to overestimate
the importance of careful attention to treatment procedures and
rehabilitation technique available in intensive care units and stan-
dard practices used during rehabilitation treatment starting within 24
hours after stroke. At this time, there is no commonly accepted
recommendation with respect to time of activization and intensity of

rehabilitation during acute cerebral ischemia. On the other side,
there is an opinion that early rehabilitation may lead to hemodyna-
mic disturbances , intracranial pressure increasing, irregular heart
rate and contribute to unsafe assisted ventilation. It seems that all
negative effects listed above can be avoided if rehabilitation is done
correctly with careful monitoring of patient’s vital signs. Currently,
there are four criteria (The last and the largest Phase II study of very
early mobilization - AVERT (A Very Early Rehabilitation Trial, 2008)
for early rehabilitation in stroke patients. However, there is no clear
recommendation for early rehabilitation by active physical mobiliza-
tion and verticalisation for patients with cardioembolic type. At this
time, this group of patients is treated empirically using various dura-
tions for verticalisation. This activity is viewed as an important step
towards the development of criteria and duration for early rehabilita-
tion procedures for stroke patients with cardio diseases. Materials
and methods. A study group of patients consisted of 30 stroke
patients, caused by various factors including 9 patients (7 males) suf-
fered from cardioembolic stroke (ages between 48 and 73 years) that
occurred from 3 days to 4 months prior to the time of study. The
severity of stroke was averaged at 13.6 points by NIHSS. All patients
suffered from hypertension combined with atherosclerosis. Seven
out nine patients had ciliary arrhythmia in paroxysmal (1 patient)
and chronic (6 patients) types. Severity of stroke and level of motor
disturbances were evaluated by using NIHSS, Fugl-Meyer Motor
Function Assessment, Ashworth Scale, Index Bartel in admission, on
the 10th, 20th, 30th day and at a check-out time. Also, all patients
were assessed by CT, TCDS of cerebral vessels and Duplex
Ultrasound Scan of lower limbs vessels, ECG, and transthoracal ECG.
In addition twenty-four-hour monitoring of systolic blood pressure,
heart rate, blood saturation, ECG had been analyzed at admission, at
10th, 20th, 30th day and after treatment. All patients received standard
hypotensive and metabolic medications. Additionally, all patients
were treated by thrombolytic therapy based on age factor and cogni-
tive disturbances. Non-medication based treatment included such
methods as physical therapy by changing body positions, massage,
pneumocompression of the lower limbs, passive-active kinesiothe-
rapy, electro-stimulation of muscles, robotics therapy using Erigo
and Lokomat devices, sessions with a speech specialist and neuro-
psychologist. Results. During the initial days of active rehabilitation
therapy four out of nine patients showed signs of cardio-vascular
problems, like lack of breath, swelling feet, etc, that resulted in a
respective decrease of rehabilitation intensity and increase of treat-
ment duration with average of 45 days. Other five patients didn’t
show signs of cardio de-compensation during active rehabilitation,
but expressed elevated levels of fatigue under physical therapy. The
latter leds to decrease in duration of procedures of active kinesiothe-
rapy. After rehabilitation, all patient showed positive clinical chan-
ges: reduction of stroke severity by 53.3% per NIHSS, reduction of
neurological deficit by 36.7% per Fugl-Meyer scale, increase of Bartel
Index by 32.7%. Results of testing, including CT- perfusion, TCDS of
cerebral vessels, ECG, performed at a check-out confirmed positive
effect of rehabilitation program. Summary. Results of the study
show that patients suffered from a cardioembolic stroke have a
lower tolerance to physical activities, especially at the initial phase
of rehabilitation. At this time, there are no safe and accurate
methods to evaluate patients’ tolerance to physical therapy. This fact
limits, complicates and effectively delays start of active rehabilitation
of patients. It seems reasonable to develop specialized test procedu-
res that would allow evaluate patients’ tolerance to physical therapy
and, at the same time, closely monitor cerebral blood flow. This
would allow to find the criteria and to recommend intensity levels
for rehabilitation procedures. Additionally, this would allow to take
steps towards development of individual rehabilitation programs. 

Physical therapy after anterior arthoscopic bankart
repair 
D. Mitrovic, I. Diklic, D. Bogdanovic, I. Miljkovic
Institute for Orthopaedic Surgery ‘’Banjica’’, Belgrade, Serbia

Until now it was considered that the arthroscopic Bankart repair of
the anterior shoulder instability was less reliable method of recon-
struction than of the open one, causing a longer period of postopera-
tive immobilization to heal repair tissue and delay rehabilitation. The
aim of this research was to show clinical results of postoperative
immobilization and rehabilitation after Bankart repair anterior to
shoulder instability. From March 2005 to January 2006 there were 29
arthroscopic reparations anterior Bankart lesion using bioresorption
Anchor. The average clinical monitoring of patients was amounted to
34 months. There were 21 men and 8 women with a mean age of
19.5 year. In this study there were no active athletes. Accelerated post-
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operative rehabilitation have started the second postoperative day and
consisted of exercises to increase mobility and strength of shoulders
divided into phase. The external rotation is greater than 30 degrees
and is not allowed until the sixth postoperative week. The protocol
was used by the kinesitherapy “Banjica”. Analysis health outcomes
related to pain, range of motion, return to activities, recurrent instabi-
lity and opinions patient. For this purpose a questionnaire was used
by the society of American Shoulder and Elbow Surgeons (ASES). In
this investigation there was no recurrent instability. Three cases were
positive provocation test instability. In one patient until the 14th
postoperative day the pain was present with less intensity. All patients
achieve the full scope of mobility and all the activities before injury
were returned. Short-controlled immobilization and early rehabilitation
after arthroscopic Bankart repair are a safe method of renewal posto-
perative shoulder function at the group of patients.
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Treatment with botulinum toxin in patients with adesi-
ve capsulitis. Preliminary pilot study of the treatment
with botulinum toxin in patients with rigidity ‘of shoul-
der and elbow
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Introduction. Rigidity betwen 30th and 60th day after surgery uin
elevation and external rotation which tends to slow down and stop
the progression of recovery is noted in approximately 20% of patients
that have undergone surgery for fracture or lesion of the rotator cuff.In
2-5% of cases, the situatin evolves towards a adhesive capsulitis and
the consequent prolongation of rehabilitation treatment for up to 13
months. The authors propose the use of botulinum toxin in the con-
tracted muscles in order to reduce tension and muscle pain and allow
the recovery of joints. It is assumed that the muscle contraction in
STSC remain beyond the 90° and so does not, permit as a rigid string,
the elevation and external rotation of the humerus. Using a peripheral
muscle relaxant such as botulinum toxin one reduces the tension of
the STSC and makes a quick recovery of the articular range with a
reduction of the pain. We wanted to evaluate and assess the effective-
ness of treatment with botulinum toxin on the recovery of joints in
patients with shoulder stiffness after surgery, that evolve in adhesive
capsulitis. The primary endpoint of the study was the increase in joint
range as measured ROM in articular degrees on average up to 80% of
normal. Secondary end-points was reducing the time between begin-
ning treatment and articular recovery, the reduction of pain and use of
anti-inflammatory drugs and painkillers. Materials and methods. 10
patients mean age 55.6 with a diagnosis of adhesive capsulitis, 8 fema-
les and 2 males, 6 left shoulders and 4 rights were treated with botuli-
num toxin. During the first examination, after signing the informed
consent, the patient data (date of birth, diagnosis, intercurrent disease,
the date of the oiperation, ROM, Constant score and Dash) were
recorded and the patients were rated again on the 30th and 60th day
from injection of the drug. The patient is rechecked 6 months after
inoculation. All patients were treated with inoculation in the M. STSC
of 50 U of botulinum toxin type A diluted in 2 ml of NaCl 0.9% in a
single injection and 50 U of M. biceps in 2 places of inoculation. We
infiltration the technique described by de Boer in 2004 with the land-
mark medial border of the scapula with a needle, 9 cm long. In the
first two patients have used the EMG control and then gained the
safety of the technique, without EMG. In this study all patients were
affeted by adhesive capsulitis. The program was based on a passive
mobilization of the joint with stretching exercises maintaining tension
for at least 5-10 seconds and were performed in combination with
exercises for modulation of muscle tone and the complete chain of the
upper limb muscles. Selective movement was always inserted in the
totality of gesture and postural control of trunk and limbs. Parametric
and nonparametric statistical tests were used to compare the variables
at time 0, 30 days to 60 days and 180 days. Will be considered statisti-

cally significant p <0.05. The study has been approved by the ethics
committee Area Vasta Romagna on 09/10/2007. The experimental
project was carried out in partnership with the UO for Surgery of the
shoulder and elbow of the Catyolica Hospital “Cervesi” AUSL of
Rimini, headed by dr. Porcellini. The cost of treatment with botulinum
toxin provided was financed by Banca Popolare di Ancona at a bran-
ch of Riccione, Viale Ceccarini. Discussion. The 10 patients were eva-
luated 3 months after treatment botulinum and the results after 6
months will soon available . The Constant score provides an overall
score and subjective subscales (pain and autonomy) and objective
(joints and strength) allow us to analyze in greater detail the results.
Overall score showed a shift from 53.2 at T0 to 32.1/100 to T1 (after
30 days) and 68.7 at T2 (after 60 days). The improvement was also
evident in the subscale with subjective and objective pain reduction
with a recovery of the joints. The evaluation of the results of the que-
stionnaire Dash confirmed the trend of improvement with a halving of
base scores : it 23:25 at T0 to 41.95/100 at T1 and to 19:32 at T2.
Conclusion. The primary endpoint of the study was set in verifying
whether the proposed treatment leads to an improvement of articular
range up to 80% of the normal range. The results confirmed that at 60
days from the use of t. Botulinum patients on average, reached 158
degrees vertically (corresponding to 80% of the normal range) with
only 2 patients with values of 120° at the time . All patients reported
reduced pain with consequent reduction of anti-inflammatories drugs
and painkillers. The inoculation method required a short apprentice-
ship, and is of simple execution. The cost of treatment with botulinum
toxin (average 100 U per patient) was about 130 euros. The cost must
also be compared to the savings achieved by the reduced use of anti-
inflammatory drugs and painkillers, reducing the number of rehabilita-
tion sessions, and the earliest possible resumption of work.
Rehabilitation treatment was base on 2 months of 2 or 3/weekly ses-
sions (compared to 6 - 12 of treatment described in the literature for
adhesive capsulitis).
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Physical fitness training and mood
S. Petrovic, S. Tosic-Golubovic, D. Gugleta, T. Petrusic
Department for physical Medicine Nis, Psychiatry Clinic Nis, Serbia

There is an extensive scientific literature linking lack of physical
exercise with depressed mood, limited coping skills and low levels
of psychological well-being. Physical inactivity is also associated
with increased risk for many of the medical problems. It is probable
that there are reciprocal relationships between physical activity and
depression: depressed mood leads to inactivity, while in some cir-
cumstances exercise can alleviate depression. The aim of our pro-
spective study was evaluation of levels of anxiety and depression
among 30 subjects involved in 3 time weekly fitness program with
three months duration, as well as to compare the obtained results
with the same among age, sex and sociodemographic matched inac-
tive individuals. Method: Except standard psychometric instruments
for anxiety and depression employed: Beck Depression Inventory-
BDI and Beck Anxiety Inventory-BAI, aall subjects also responded to
questionnaire items devised by the authors, focused on sociodemo-
graphic characteristics. Two evaluation procedures were realised,
one at the bigining of the fitness programme and the second two
monts later. Within-and between-group comparison were performed
using SPSS version 8.0. Results: Inactive subjects showed significan-
tly highier scored for anxiety and depression during first and decond
evaluation. The levels of anxiety and depression decreased signifi-
cantly after 3 monts of physical exercise. Conclusions: Our prospec-
tive study documented more positive moods in active compared
with inactive people. Physical exercise had favorable effects on the
levels of anxiety and depression.
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Principles and new technologies of rehabilitation in
stroke
L.A. Chernikova
Research Center of Neurology of RAMS, Moscow, Russia

Introduction. Rehabilitation of the patients after stroke is one of
the actual problems of modern medicine. It is caused as the prevalen-
ce of a stroke all over the world (around 400 000 cases every year in
Russia), and discoveries in the field of the fundamental sciences that
confirmed a main role of the afferentation for development of plasti-
city in the CNS. The past fact promoted to rapid development and
introduction of new rehabilitation technologies, such as the neuromu-
scular electrostimulation (NES), the robot-therapy, EMG feedback trai-
ning etc. The purpose of the present research was to study of the effi-
ciency of some new technologies in the acute and chronic phases
after ischemic stroke (IS). Materials and methods. The safety and
efficiency of the early and intensive NES of the paretic hand extensors
have been studied at 29 patients with a first IS in the territory of midd-
le cerebral artery (MCA). NES was made 20 min twice per day from
the first 48 hours after stroke onset during 3 weeks. The safety of NES
was assessed with diffusion/perfusion MRI control of lesion size, the
influence of NES on the upper extremity recovery – with NIHSS,
Motor assessment scale (MAS), Fugl-Meyer Scale (FMS), Ashworth
Scale (AS) and Barthel Index (BI). Besides the safety and efficiency
the early verticalization using tilt-table with integrated robotic stepping
function ERIGO (Hocoma, Switzerland) have been studied at others
30 patients with a first stroke of anterior circulation territory, moderate
to severe severity according to NIHSS 14±3,1. The safety was estima-
ted using of the non-invasive monitoring of blood pressure, heart rate,
oxygen saturation, and the efficiency - according to NIHSS, Motoricity
index (MI), AS. The effects of the intensive gait training with the
Lokomat system on the some clinical and kinematic parameters have
been studied at 77 hemiplegic stroke subjects (mean age 53.6±10.4
years, mean duration of time from the stroke onset 47,2+33,4 days)
with mild to moderate lower limb impairments. The effects of the gait
training were assessed using the gait analysis system “Videoanalysis -
Statokin ” (Russia) and the clinical analysis (MI, AS, 10-m timed
walking speed). In the chronic stroke period (up to 1 year), the
opportunity of the functional reorganization of motor structures of the
CNS during the learning of the precision grip by the
Electromyographic biofeedback (EMG-BFB) technology has been stu-
died at 32 patients (mean age 54,5 [50; 59]) with a first IS in the terri-
tory of MCA. CNS plasticity was assessed with fMRI, the influence of
the EMG-BFB on the upper extremity recovery – with  MAS, FMS, AS
and BI. Results. The data show that in the acute phase of stroke NES
of the paretic hand extensor muscles improved motor recovery of the
upper limb and have no any harmful effect on to lesion size and cere-
bral perfusion (the diffusion/perfusion MRI). It has been shown that
the early verticalization with tilt-table ERIGO of the patients with IS is
safe and feasible. It might be effective in reducing spasticity and
decreasing the time of achievement the vertical position of patients
after the ischemic stroke. After the gait intensive training with the
LOKOMAT system, we noted the increase of MI for paretic leg at
59.8%, MI for body at 16.5%, the decrease of AS for 42.7% and the
tendency of the decrease of the expression of the circumduction gait
strategy in paretic leg using the gait analysis system. The peculiarity of
the functional reorganization of the motor structures of CNS (accor-
ding to fMRI) and improvement motor recovery of the upper limb had
been revealed after the training of the precision grip by the EMG-BFB
technology. Conclusion. Introduction of new technologies in com-
plex treatment in view of such principles of rehabilitation as the early
beginning, a systematic, long and integrated approach, the attraction
of active participation in treatment of the patient, the control of ade-
quacy of loadings increases the efficiency of rehabilitation manage-
ment and improves the recovery of patients both in acute, and in the
chronic period after a stroke. At the same time, it is shown, that the
degree of restoration of the impairments depends on the size and
localization of the lesion, initial severity of neurological defect, a con-
dition of cognitive dysfunctions and affective disorders, the laterality
of the lesion, age of the patient, and also adequacy (intensity and
volume) rehabilitation.

Effects of the mechanical support stimulation in
patients with acute ischemic stroke
I.V. Saenko2, L.A. Chernikova1, I.B. Kozlovskaya2, R.N. Konovalov1,
M.V. Krotenkova1, K.A. Melnik2

1Research Center of Neurology of RAMS, Moscow, Russia 
2SSC RF Institute of biomedical problems, Russian Academy of
Sciences, Moscow, Russia

Introduction. It is well known that support deprivation plays the
main role in the development of disturbers of tonic motor system
and pose synergies in conditions of microgravitaty and prolonged
hypokinesia. Mechanisms of sensomotor disorders that develop as a
result of various pathologic processes are very close to those evoked
by microgravity. Immediate reduction in motor activity limits the
possibility of recovery of the lost functions and reduction in motor
deficit, as well as the possibility of taking countermeasures against
formation of a pathological motor stereotype and stable loss of loco-
motor’s functions. At present, treatment and rehabilitation of patients
with motor disturbances, as a rule, are focused on the central ner-
vous system damage, but the importance of changes in the periphe-
ral nervous and muscular systems caused by abrupt immobilization
(hypokinesia) against the original pathology of the patients is unde-
restimated. However, a lot of information, confirming the fact that
decrease in motor activity and the related changes in the activity of
regulatory and metabolic mechanisms worsen the course of patholo-
gical processes caused by original disorders in various structures,
has been accumulated in recent years. The mechanical support sti-
mulator (MSS) of feet has been created of the State Scientific Center
of the Russian Federation the Institute of Medical and Biological
Problems of the Russian Academy of Sciences for preventive mainte-
nance of the support afferentation deficiency in space flights.
However the role of this device in prevention of the locomotion
disturbances at the poststroke patients is unknown. In this study we
tried to assess the influence of mechanical support stimulation on
the recovery of the motor disturbances and the terms of verticaliza-
tion. Materials and methods. 22 patients (mean age 61,3+10,4
years) with moderate to severe ischemic stroke (NIHSS at admission
14±3,1) admitted within 72 hours of symptom onset were included
into the study. The control group (8 patients) received only standard
rehabilitation. The basic group (14 patients) received additionally 6-9
sessions of the mechanical support stimulation (20 min twice a day).
Patients were assessed by NIHSS, Rankin Scale, Ashworth Scale,
Barthel Index at admission, before and after the course of the
mechanical support stimulation, at 1 month after stroke onset. The
MSS ensures mechanical stimulation of the support zones of feet in
the modes of natural locomotion by activating posture synergies.
During MSS there were stimulated the calcaneum and metatarsal
support zones of feet at patients. The MSS set includes pneumoinso-
les installed in fixing footwear. Active elements of pneumoinsoles
are pneumocameras providing pressure in a pulse regime. The slow
walking mode has been used 75 steps/min (37,5 cycles/min and
pressure 0,5+0,15 kg/cm2. The mechanical support stimulation
begins in patents with acute ischemic stroke in the first hours of the
their admission in the Research Center of Neurology and continues
20 min twice a day during 6-9 days until beginning verticalization
using tilt-table with integrated robotic stepping function Erigo
(Hocoma, Switzerland). Results. The NIHSS score at the admission
in the basic group was 14 [11,5-17,25], in the control group was 14
[11,5-17]. After one month of the stroke in patients of the basic
group there was the decrease of NIHSS score to 8 [7,5-10,5], in the
control group – to 11 [9,25-14] (p=0,007). At the admission no
patients in both of the groups had the spasticity. After 1 month of
the stroke we observed spasticity (2 points and more using modified
Ashworth scale) in the paretic leg in 2 patients of the basic group
and in 4 patients of the control group. At admission the mRS in
basic group was 4,57+0,51 and in control group 4,51+0,47. At 1
month after stroke in basic group there was the decrease of mRS to
3,42+ 0,31, in the control group – to 3,71+0,46 (p=0,02).
Experimental research. We have used the functional MRI (1.5T
Symphony, Siemens) to assess the mechanism of action the support
afferent input obtained by mechanical support stimulation at 8
healthy subjects (6 men and 2 women) at the mean age 29+3,2
years. The fMRI was made in a block-design, with alteration of task
condition (30 sec) and the rest condition (30 sec) during 3 min. As a
task conditions were the stimulation of only foot or the mechanical
support stimulation in the regimen used for treatment. The data
were analyzed with SPM5. Results. It was revealed the activation
only of left paracentral lobule during stimulation only one right foot.
During the mechanical support stimulation in the slow walking
mode it was revealed the activation of the brain areas participating
in performance complex locomotion action: activation of left and
right paracentral lobules, right superior parietal lobule, right supra-
marginal gyrus, middle and inferior temporal gyri, left supramarginal
gyrus. Conclusion. It is possible that the beginning of mechanical
support stimulation from the first hours after stroke onset prevents
the development spasticity in the paretic leg and promotes more
considerable restoration of motor functions by the end of 1 month
after stroke onset. We speculate that the restoration of such complex
physiological act as walking can be improved with the walking imi-
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tating stimulator. Apparently, the mechanism of the mechanical sup-
port stimulation is the activation of the brain areas participating in
performance complex locomotion action with activation of secon-
dary sensory areas.

Neurofeedback and network rehabilitation
R.YU. Guk5, O.A. Jafarova1,2, M.M. Sklyar1,2, L.A. Chernikova3,  
A.F. Tarasevich4, M.B. Shtark1,2

1Research Institute for Molecular Biology and Biophysics, RAMS,
Novosibirsk, Russia
2Company “Biofeedback Computer Systems”, Novosibirsk, Russia
3Research Center of Neurology of RAMS, Moscow, Russia
4Foundation “SM Charity”, Krasnoyarsk, Russia
5Siberian Clinical Centre FMBA of the Ministry of Health and Social
Development, Krasnoyarsk, Russia 

Introduction. Rehabilitation period is believed to be the least
technologically supported stage of the treatment process. In the
“doctor - patient” relations medical treatment is alternated with
patient’s isolation at home. This is mostly manifested in patients
with the consequences of brain injury, cerebral-spinal injury, and
cerebrovascular accidents. A wheel-chaired patient is short of per-
manent medical control that results in poor rehabilitation outcome.
The project “Network rehabilitation” (Novosibirsk, Krasnoyarsk,
Moscow) is aimed to: maintain an effective connections between a
patient and a rehab specialist; provide a patient with a rehab
instrument, neurofeedback technology, based on the vital mechani-
sm of the adaptive biological feedback; create a 3-level information
system using Internet technologies; apply a virtual reality pheno-
menon and game-based biofeedback; support user’s socialization
in the network. Therefore a patient becomes an active participant
of the treatment instead of being a passive object of the rehab pro-
cedures. The biofeedback is a modern computer technology based
on the mechanisms of physiological functions self-regulation that
registers and quantifies the organism’s (system) resources. The bio-
feedback technology allows patients learning the ways of control-
ling involuntary physiological parameters and forming new motor,
sensory and behavioral skills that secure the rehab effectiveness,
especially when it is difficult or impossible to actualize a potential-
ly recoverable function using convenient methods. Materials and
methods. Main components of the system: 1) EMG and EEG-bio-
feedback stationary 2-monitors system involves a home EMG and
EEG trainer. During neurofeedback rehabilitation in a hospital a
patient learns the new skills that support the forming of the stable
skills of self-regulation in the motor, speech and cognitive area
based on the main characteristic of the nerve system that is neuro-
plasticity. At home the patient continues practising rehab procedu-
res, regularly sends out training reports and data, and gets more
recommendations from the therapist. It is possible to ask a que-
st ion i f  necessary,  or share training experience with the
therapist/instructor or other patients via Internet. 2) The system
involves three levels: a patient’s PC with interactive interface for
data primary analysis and compression; data storage, local high-
speed network including one or more servers; the set of subject-
oriented OLAP-applications, data presentation and analysis.
Theoretically, the network rehab may involve unlimited number of
users, considering the sensible organization of the work of rehabi-
litation specialists. 3) The game biofeedback based on the EMG
and EEG effective control provide self-improvement of recovery
algorithms. The following key characteristics are essential: game
scenario directly depends on the conditions of motor function; it is
limited by the “start” and the “finish” points of the competition;
each consequent game trial has the goal of improving the previous
one which secures the “spontaneous” mechanism of self-improve-
ment; the background change prevents patient’s habituation; com-
petition enhances patient’s motivation, actively involving the
mechanisms of self-actualization; the game-based biofeedback fits
in the modern cultural trend and contributes to the patient’s self-
expression, being supported with photorealistic (3D) graphics,
players’ ratings, morphing and other modern media. The wide use
of the virtual reality phenomenon, patient’s immersion into the vir-
tual environment allows mirroring him/her self and developing
actually his/her own motor and sensory stereotype. Results.
Ranking of prognostic characteristics according to subjective and
objective markers based on the data of 19 patients with spinal cord
injury of various level of affection.. 3.1. A stable increase of the
amplitude of raw and integral EMG during first 10-20 training ses-
sions is regarded as positively prognostic. 3.2. The increase of
limbs circumference and joint range of motions. 3.3. The improve-

ment (recovery) of the superficial sensitivity at 2-4 segments more,
later the change of the deep sensitivity (sense of pressure, muscu-
lar sense). 3.4. Cognitive dynamics: the change of patient’s attitude
to the learning process and self-regulation skills acquisition, parti-
cipation (individually and/or via network) in the computer game-
based competition where one can win only using these effective
and stable skills. The research has demonstrated that participating
in the project motivated the patients with limited motor functioning
to undergo treatment and improved their  quali ty of l i fe.
Conclusion. The unique “Network Neuro-Rehabilitation project”
was implemented for the first time in Russia by the Research
Institute for Molecular Biology and Biophysics and Scientific Center
for Neurology of the Russian Academy of Medical Science jointly
with “Biofeedback Computer Systems Ltd.” company and Siberian
Clinical Centre FMBA with financial and organizational support of
Foundation “SM Charity”. The project made it real to rehabilitate
the patients with severe motor disorders on everyday basis and
secured constant contact between patients and therapists. On the
whole, the Network Rehabilitation, as a method of training of the
individual’s self-regulation skills, is an innovative line of the deve-
lopment of neurofeedback technology in the treatment of patients
with motor disorders and limited physiological functioning of
various origin. 

Rehabilitation following cardiopulmonary transplanta-
tion
M. Bowman 
Staff Specialist Rehabilitation Medicine, St Vincent’s Hospital,
Darlinghurst NSW, Australia

Introduction. Organ transplantation is now a mainstream treat-
ment option for end stage cardiopulmonary disease. Worldwide,
more than 7000 procedures are performed annually. Improvements
in surgical technique and immunosuppression have led to improved
longevity and quality of life. However, complications are common
due to chronic disease and immunosuppression side effects. The
purpose of this paper is to provide an overview of recent advances
for this condition, and an update on the causes of disability and the
rehabilitation management following cardiopulmonary transplanta-
tion. Materials and methods. A review of the literature Results.
Recent advances in transplant management include improved surgi-
cal technique, mechanical support, and early aggressive manage-
ment of graft rejection. Following transplantation, disability may
occur due to surgical complications, immunosuppression, infective
complications, and medication side effects. The most common com-
plications are neurological, occurring in up to 30% of patients.
Immunosuppressive complications include graft rejection and early
organ failure. Infective complications include atypical infections.
Medication complications include myopathy, neuropathy, and tre-
mor. Reduced exercise tolerance may be exacerbated by organ
denervation and neurohumoral factors. Advances in management
have led to improved survival, with a survival half life of 10 years
for heart and 5 years for lung transplantation.  Conclusion.
Cardiopulmonary transplantation may now be viewed as a chronic
disease. Disability is common with this condition, and is multifacto-
rial in nature. The role of rehabilitation in the management of the
transplant recipient is increasing.
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Anxiety at the patients post-stroke- impediment in
rehabilitation program
D. Dimulescu, G. Chiri˛i
U.M.F. „Carol Davila” Bucharest National Institute of Rehabilitation,
Physical Medicine and Balneoclimatology

Objectives. Showing the influence of anxiety on the results
achieved in improving physical dysfunctions and disabilities after a
rehabilitation program applied to post-stroke patients.Materials
and methods. The study has included two groups of post-stroke
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patients: 1 – case group and 2 - control group, with 25 patients
each, of both sexes (predominantly male) , aged between 40 and
70 years. We performed a psychological screening to hospitalized
patients using STAI anxiety scale: in group 1 were included
patients with scores higher than 49 points (above average and high
anxiety), while in group 2 were included patients with scores
under 49 points (low and average anxiety). Clinical and functional
parameters that we evaluated were physical dysfunctions (that
included spasticity, joint mobility of the affected segment) and
disabilities (that included balance and gait disorders, addiction).
Scales that were used: Ashworth Scale, Tinetti Balance Scale,
Tinetti Gait Scale, ADL 24, joint examination. Results. After the
physical-kinetic treatment was applied to the two groups, we
achieved following improvements: spasticity -16.82% (group 1) and
23.50% (group 2), joint mobility -20.25% (group 1) and 26.43%
(group 2), balance disorders - 17.45% (group 1) and 24.73% (group
2), gait disorders - 22.81% (group 1) and 29.46% (group 2), ADL 24
- 8.60% (group 1) and 17.85% (group 2), addiction -17.27% (group
1) and 23.73% (group 2). Conclusion. The presence of anxiety
(more than 49 points on the STAI scale) has negatively influenced
recovery treatment outcomes - physical dysfunctions and disabili-
ties - in post-stroke patients. Anxiolytic therapy and psychological
counseling is needed in such cases.
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Pain and disabilities improvement in old patients with
knee OA – a result of the complex rehabilitation pro-
gram
Gheorghe Chiri˛i, D.M. Dimulescu, G. Mologhianu
U.M.F. “Carol Davila” Bucharest, National Institute of Rehabilitation,
Physical Medicine and Balneoclimatology

Objectives. The purpose of this study was to assess the efficiency
of a program of physical and kinetics rehabilitation for elders with
knee osteoarthritis in improving the pain, the physical impairments
and the disabilities. Materials and methods. This study was perfor-
med in The National Institute of the Physical Rehabilitation ,
Bucharest and consisted of two groups: study group 1 and control
group 2, each with 45 patients (males and females), of different ages
(>60 years) with knee osteoarthritis. Distinction between the two
groups was made based on the treatment applied: the control
group(group 2) included patients has received drugs treatment and
physical treatment, the study group (group 1) included patients has
associated drugs, physical treatment and kinetotherapy.The clinical
and functional parameters assessed were: pain, physical impairments
(included: muscular strength, static disorders and mobility of knee)
and disabilities (included: Tinetti Gait Scale, ADL 24, D’Aubigné
Scale and movement capacity). We also used the scales: visual ana-
log scale (VAS), Tinetti Gait Scale, Tinetti Balance Scale, ADL 24.
Results. After the physical- kinetics program, the scores for functio-
nal parameters recorded improvements as follows: pain- 45,7%
(group 1) and 41,4% (group 2); physical impairments: muscular
strength- 14,6% (group 1), without improving by group 2, static
disorders- 25,3% (group 1) and 16,5% (group 2), mobility of knee-
39,4% (group 1) and 29,7% (group 2); disabilities: Tinetti Gait Scale-
37,8% (group 1) and 28,3% (group 2), ADL- 56,5% (group 1) and
45,4% (group 2), movement capacity- 52,9% (group 1) and 43,7 %
(group 2). Conclusion. Improvement of pain, physical impairments
and disabilities for the study group, has received drugs and recovery
treatment, certifies the efficacy of the rehabilitation program- physi-
cal treatment and kinetotherapy- for the older patients suffering from
knee osteoarthritis.
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Postural therapy in increasing quality of life at the
patients with hip OA 
D.M. Dimulescu, G. Chiriţi
U.M.F. “Carol Davila” Bucharest, National Institute of Rehabilitation,
Physical Medicine and Balneoclimatology

Objectives. The purpose of this study was to assess the efficiency
of a rehabilitation program including postural therapy, in increasing
the quality of life at the patients with hip OA. Materials and
methods. This study was performed in The National Institute of the
Physical Rehabilitation, Bucharest and consisted of two groups:
study group 1 and control group 2, each with 30 patients (males and
females), of different ages (40-70 years: middle age- 58,26 years for
the study group and 58,93 years for the control group) with hip
osteoarthritis. Distinction between the two groups was made based
on the treatment applied: the control group(group 2) included
patients has received drugs treatment, physical treatment: ET, TT and
KT; the study group (group 1) included patients has associated
postural therapy as part of kinetotherapy. The clinical and functional
parameters assessed were: pain, physical impairments (included:
muscular strength, static disorders and mobility of hip), depression,
disabilities (included: disorders of the gait and movement capacity),
decreasing of drugs consumption, self evaluation of the health state.
We also used the scales: visual analog scale (VAS), HAM-D Scale,
D´Aubigné Scale, ADL 24. Results. After the physical- kinetics pro-
gram, the scores for functional parameters recorded improvements
as follows: pain- 52,4% (group 1) and 39,5% (group 2); physical
impairments: muscular strength- 16,2% (group 1) and 9,7% (group
2), static disorders- 23,6% (group 1) and 14,9% (group 2), mobility of
hip- 41,8% (group 1) and 32,6% (group 2); depression- 31,3% (group
1) and 23,8% (group 2), disabilities: ADL- 56,7% (group 1) and
47,4% (group 2), D´Aubigné Scale- 42,1% (group 1) and 33,7%
(group 2), movement capacity- 51,8% (group 1) and 42,5 % (group
2), decreasing of drugs consumption- 41,4% (group 1) and 29,5%
(group 2), self evaluation of the health state- 51,5% (group 1) and
37,9% (group 2), quality of life- 41,2% (group 1) and 31,8% (group
2). Conclusion. The superior results obtained for patients with hip
OA from the study group (emphasizing on postural therapy inside
the recovery program ), argues the efficiency of this therapy’s appli-
cation in increasing the quality of life.
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Depression- negative factor in improvement the quality
of life at the patients post-stroke 
G. Chiri˛i, D.M. Dimulescu
U.M.F. „Carol Davila” Bucharest National Institute of Rehabilitation,
Physical Medicine and Balneoclimatology

Objectives. Studying the impact of depression on quality of life
in post-stroke patients hospitalized in the Rehabilitation Clinic.
Materials and methods. The study, realized at the National
Institute of Rehabilitation, Physical Medicine and Balneology, inclu-
ded two groups of post-stroke patients: 1 – case group and 2 - con-
trol group, with 30 patients each, of both sexes (predominently
female), aged over 50. We applied to hospitalized patients Beck
depression scale: in group 1 were included patients with a score
over 29 points (severe depression) and in group 2 were included
patients with a score below 29 points (low and average depression).
Following clinical and functional parameters were assessed for in
and out-patients: pain (VAS scale), physical dysfunctions (joints and
muscles examination), disabilities (ADL 24, Tinetti gait scale, Tinetti
balance scale), quality of life. Results. At the end of the physical-
kinetic treatment, patients in the two groups achieved following
improvements: 19,53% (group 1) vs.28,46% (group 2)- for the pain;
13,60% (group 1) vs. 19,22% (group 2)- for the physical dysfunction;
16,25% (group 1) and 25,17% (group 2)- for disabilities; 16,46%
(group 1) and 24,28% (group 2)- for quality of life. Conclusion.
The results of this study demonstrated the impact of depression on
quality of life in post-stroke patients, advocating for the association
to the rehabilitation treatment for the antidepressant medication and
psychological evaluation.
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Clinical effects of stimulation using prosthetic insoles
in patients with chronic mechanical low back patholo-
gies: Randomly controlled double-blind trials
S. Orzes1, G. Sensi2, M.A. Fusco3, M. Ambrosone4

1Istituto di U.O. Fisiatria U.S.S.L. 2, Feltre
2U.S.S. 6 Ospedale San Bortolo, Vicenza
3Responsabile Scientific Factory, Ks International Group, Merco-
gliano
4Istituto di Ortopedia, Clinica universitaria Milano Bicocca, Osp. San
Gerardo, Monza

Introduction. Chronic low back pathology is one of the most fre-
quent pathologies, if not the most frequent among doctors who prac-
tice general medicine in outpatient clinics as well as specialists of the
locomotive apparatus, let alone one of the most wide spread patho-
logies in modern society. When treating low back pain the purpose
of the trials is to evaluate the efficiency of stimulation with the use
insoles administered to patients in a standing position while trying to
highlight, with the use of an evaluation scale, the significant statisti-
cal differences between the results obtained at the beginning and at
the end of the trials. Materials and methods. The selected patients
according to eligibility requirements were 65 people of which 70.8%
women (with an average age of 54 ± 14) and 29.9% men (with an
average age of 52 ± 8). During the trial 64.4% of the subjects resulted
as being employed, 25.6% of the subjects were retired, 6,7% of the
subjects were homemakers and 3.3% of subjects were students. The
patients were divided into two groups: Group A or control group
(made up of 25 female patients and 9 male patients) and Group B or
experimental group (made up of 21 female patients and 10 male

patients). Before entering treatment the patients were evaluated
through the answers given on a questionnaire for pain evaluation,
consequent disability and quality of life. The same questionnaire was
then administered in the successive follow up sessions in six month
intervals and at the end of the treatment cycle.  The statistical analy-
sis was carried out through test t-student both for the match samples
as well as the independent samples. Results. Among the patients
that completed the trials, for the experimental group there were
significant statistical differences between the beginning and the end
of the treatment both with regards to the evaluation of pain as well
as disability. In particular, there were significant statistical reductions
in regards to pain evaluation (pre-treatment 6.3, post-treatment 4.5),
interference in work related activities (pre-treatment 5.3, post-treat-
ment 3.6) and interference with sleep (pre-treatment 4.37, post-treat-
ment 2.10). For the control group there were improvements but no
significant results. From the evaluation of pain which was measured
with the Visual Analogical Scale (VAS) a significant reduction of pain
was noticed: from pre-treatment to post-treatment with values were
from 4.6 to 3.7 (average results in the two follow up sessions were
equal to 4.0) The Rolland-Morris Disability Scale (RMDS) that was
taken into consideration is made up of 24 phrases that describe typi-
cal situations of a subject that suffers from pain. The maximum
score, which corresponds to the degree of disability, is 24. The sco-
res were calculated in relation to the maximum scores and were
used for a before-after treatment evaluation. From the pre-treatment
phase to the post-treatment phase the scores diminished in a signifi-
cant manner going from 38.8% to 22.4% (average results in the two
follow up sessions were equal to 23.6%). Conclusion. For patients
affected by chronic low back pathologies, the experimentation with
insoles Ks Medical used in the trials demonstrated to be efficient in
the reduction of pain and disability. In addition there were no colla-
teral effects recorded.

The rehabilitative approach to the muscular recovery
of sarcopenic elderly: review
R. Saggini, P. Iodice, L. Di Pancrazio, V. Piscella, R.G. Bellomo
Dept. Basic and Applied Medical Sciences, “G. d’Annunzio” Univer-
sity, Chieti, Italy

Introduction. During aging muscle tissue is gradually lost, resul-
ting in diminished mass and strength, a condition referred to as sar-
copenia (1). The consequences of sarcopenia include decreased
strength (2), metabolic rate (3), and maximal oxygen consumption
(4). These physiologic decrements in maximal strength and fitness
probably contribute to weakness and a loss of independence (5)
and subsequent increased health care costs. The onset of Sarcopenia
occurs at the age of 50 and an important symptom is the atrophy of
fibers. The onset and the progression of this disease depends on
several agents as genetic factors, life-style, ageing-related pathology,
hormonal level decrease (GH, testosterone, IGF-1), oxidative dama-
ge of fibers (6), mitochondrial damage, loss of motor units, decrea-
sed regenerative capacity of skeletal muscle stem cells (7). This loss
of fitness is also observable in highly active older adults, who conti-
nue to exercise regularly, yet display rates of decline are similar to
their sedentary peers (8). However, fitness remains greater at any
age in those who exercise regularly as compared with those who do
not. A lot of studies, which have been carried on since 1980, suggest
that a regular training programs are a concrete means to prevent
and/or reduce functional decline due to aging (9). The prose is that
a regular and moderate exercise could make people feel better but
today there aren’t specific indications for elderly people. The que-
stion is: could specific and intensity-graduated training slow down
or contrast the Sarcopenia progression? And is there some opportu-
nity for people coerced to bed rest? The aim of our ongoing project
was to study the effects of three specific training protocols: senso-
motor and resistance training as active work and energy vibrational
training as passive work. Materials and methods. 30 male volun-
teers affected by sarcopenia, aged between 64 and 80 years partici-
pated in the study. The volunteers were randomly assigned to one
of three training protocols which have always had a period of 12
weeks: 1) Global Sensomotor Training (Gsm). The subjects perfor-
med 20m sessions with a the system I-Moove (I-care, France) multi-
sensory-protocol training; 2) Resistance Training (Ret). The subject
performed a training for strengthening of the lower limbs using two
isotonic machines: Leg-extension and Leg-press. In the 12 weeks the
subject carried our a training on both the machines as follows: 3 sets
of 12 repetitions at 60 to 85%RM and a rest between sets of 2 minu-
tes; 3) Vibratory high intensity focal therapy (Vif). Patients were
subjected to acoustic focal vibratory therapy at a frequency of 300Hz
for 15 minutes. The application was made on vastus medialis, vastus
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lateralis and rectus femoris muscles. Before and after the training
muscle strength was measured by isotonic and isometric strength
tests. At the some times, the Analysis of walking and Stabilometric
Test at 52 sec, with open and closed eyes, were performed. Results.
Each training increased the bilateral isometrical strength of inferior
limbs. The evaluation of the ability to balance the T1 stabilometric
platform showed a significant improvement of the sway area and of
the ellipse surface (p <0.01) in the Gsm group. The analysis of
walking shows a significant increase in the length of the halfstep in
all three groups, by 107% in the Gsm (p <0.001) and 65% in Ret (p
<0.05) and 91% in Vif (p< 0.01). Conclusion. Training, in all three
proposed conditions, allows an improvement in muscle strength
with a consequent increase in postural stability and, of course, each
training load produces specific adaptations. In conclusion we consi-
der the motor and global sensory stimulation, obtained through focal
vibration and proprioceptive training, is a new and effective rehabili-
tative training approach, especially for those aging conditions in
which the degeneration of joints and/or neuromuscular difficulties
greatly reduces the ability to perform exercises.
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Neurorehabilitation as a part of the physical and reha-
bilitation medicine: the bulgarian tradition
I.B. Koleva 
Clinic of Physical and Rehabilitation Medicine at the University
Hospital, Pleven, Bulgaria
Department of Physical Medicine, Rehabilitation, Ergotherapy and
Sports at the Medical University, Pleven, Bulgaria

The review presents the Bulgarian neurorehabilitation school:
historical tradition, actual state-of-the-art, application of neurological
assessment scales and of International Classification of Functioning,
disability and health (ICF) in the functional evaluation of patients
with neurological conditions, and the modern neurorehabilitation
algorithms used in the clinical practice. A special attention is desi-
gnated to the holistic approach to the neurological patient, applica-
tion of therapeutic methods of different medical (neurology and
PRM) and non-medical specialties (sociology, psychology, occupa-
tional /ergo/ therapy). In cases when proper synergic combination
of different types of physical modalities and between physical and
drug therapy was provided, there were statistically significant favora-
ble effects on motor weakness, coordination, grip, balance, gait,
nociceptive and neuropathic pain, independence in activities of
daily living, quality of life of patients. The complex neurorehabilita-
tion stimulates functional recovery of patients with invalidating neu-
rological diseases and ameliorates their autonomy, improving their
health related quality of life. 
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Safety of Botulinum Toxin Among Patients Receiving
Long-term Warfarin Anticoagulation Therapy.
Y. Jagatsinh, J. Macfarlane
????

Background. Botulinum toxin (BTX) has been a commonly used
and effective treatment for spasticity in acquired brain injury since
the early 1980s issues concerning technique, dose and long-term
side effects remain unresolved1. For example, whether using BTX
safely in warfarinised patients is unclear. There are two data1,3, con-
firming the risk of intramuscular injections in patients receiving anti-
coagulant therapy with regard to possible local haematoma forma-
tion. There is no advice on this subject in the manufacturers’ sum-
mary of product characteristics for the original brand of warfarin,
Dysport, Botox or in the British National Formulary.Materials and
methods. 14 patients who were receiving anticoagulant therapy
were given regular outline toxin injections with a 27 gauge needle in
the upper and lower limbs as indicated in their treatment regime.
Patients gave written informed consent before the injections. No
extra measures were taken to avoid complications. Patients were
assessed for obvious haemorrhage, resulting in swelling, bruising,
tenderness or haematoma. Patients were asked for any adverse
effect at the next follow up visit.

Results. Table I.

Table I. Patient demographics, INR at the time of injection and the
muscles injection sites.

Patient Age Sex INR Injection sites Local 
complications

1. 40 M 2.5 GM, TP None
2. 74 F 2.8 GM, SL, TP,FDL, EHL None
3. 66 F 2.6 PM, BC, BR, FDS None
4. 49 M 1.2 GM, SL, FHL, FHB, None

TP, BC, BR
5. 63 F 2.4 BC, BR, FDS, FCR, FDP None
6. 82 M 3.1 PM, LD, BC, BR, ADD None
7. 61 M 2.9 BC, BR, FDS, FCR, FCU, None

GM, SL, TP
8. 82 M 3.1 PM, BC, BR, ADD, HS, EHL None
9. 62 M 2.5 GM None
10. 49 F 2.9 BC, BR, FCR, FDS, FDP, None

FPL, FPB, GM, TP
11. 62 M 2.5 BC, BR, FCR, FDP, FDS, FPL None
12. 49 F 3.5 BC, BR, FDS, FCR, FDP None
13. 78 M 2.6 BC, FDS, FDP None
14. 51 F 2.8 ADD, Bil TP, Bil GM None

Table: Abbreviations for muscles : LD-Lattissimus dorsi,PM-Pectoralis major,
BC-Biceps, BR-Brachioradialis, FCR-Flexor carpi radialis, FDP-Flexor digitorum
profundus, FDS-Flexor digitorum superficialis, FPL-Flexor pollicis longus,FCU-
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Flexor carpi ulnaris, ADD-Hip Adductors, HS-Hamstrings, GM-Gastrocnemius,
SL-Soleus, TP-Tibialis posterior, EHL-Extensor hallucis longus, FHL-Flexor hal-
lucis longus, FHB-Flexor hallucis brevis 

There was no reported adverse effect in any of these patients.
There were no clinically detectable local complications after intra-
muscular injections and no major or minor bleeding episodes after
BTX injections. Conclusion. BTX injections can be administered
intramuscularly to patients who are receiving anticoagulant therapy
without significant risk of local bleeding. However, injections must
be used with caution in patients with an INR above the therapeutic
range.
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Intrathecal Baclofen: its effect on Symptoms and ADL’s
in severe spasticity due to Spinal cord injuries. A Pilot
study
Yogendrasinh Jagatsinh 
MBBS M S (Tr & Orth), MRCS Ed

Introduction. Spasticity is a major problem related to Spinal cord
injuries. Use of Intrathecal Baclofen (ITB) with an implanted pump
seems a very useful therapy mode in patients in whom oral agents
are either not effective or produces intolerable side-effects.
Materials and Methods. Twenty-four patients in the age range of
32-72 years (mean age of 50 years) had ITB pump implanted for the
severe spasticity of spinal origin. The patients were followed up for
average 22 months (range one to five years). Results. All 24 patients
showed improvement is their spasms following the procedure.
Improvement was noted in pain (12), sleep disturbance (20) and
sphincter control (14). Patients had improvement in Activities of
Daily Living like feeding ability (10), self care (10), indoor and out-
door mobility (19), and driving (4). One patient had catheter leakage
immediately after the surgery and required change catheter. The
radio telemetry allows very good adjustment of the dose according
the individual patients needs.

Table 1 

Symptoms Before ITB After ITB

Pain 12 10 Improved
2  No change

Strength 16 9 Improved
6 No change

1 Worse
Co-ordination/Dexterity 18 17 Improved

1  Worse
Sleep 20 18 Improved

1  No change
1  Worse

Table 2

Activities of Daily Living Before ITB After ITB

Feeding Ability 10 (Rest of them were 8 Improved
not able to feed themselves 2 No change

due to Tetraplegia)
Hygiene and Self Care 10 9 Improved

1 No change
Dressing/Undressing 16 14 Improved to self 

dressing
2 No change

Bladder/Bowel Function 14 9 Improved
5 No change

Transfers 16 15 Improved
1  No change

Mobility (Indoors/Outdoors) 19 16 Improved
2  No change

1  Worse

Social/Recreational Activities 17 13 Improved
3  No change

1  Worse
Driving Ability 4 3 Improved

1 Worse

Conclusion. ITB improves the symptoms of spasm and also the
quality of life and allows independence. Moreover it is reversible
procedure & doses can be adjusted by radiotelemetry.

Medical rehabilitation and occupational (ERGO) the-
rapy – an adjuvant medical specialty under the supervi-
sion of prm doctors: the bulgarian way 
I.B. Koleva 
Department of Physical Medicine, Rehabilitation, Ergotherapy and
Sport at the Medical University of Pleven,Bulgaria

The review explores physiological and psychological bases of the
human vital need (as an imperative part of Man’s nature): the need to
work and to be occupied however. Author explains a personal opinion
about effective use of neuro-muscular and intellectual capacities, and
individual productivity and creativity, like a determinant factor of the
satisfaction of the effectuated work. Since the scholar year 2004/2005
in two Bulgarian Medical Universities (Sofia and Pleven) the education
in “Medical Rehabilitation and Ergotherapy (MR&ET)” began. Author
explains difficulties, obstacles and the atmosphere of controversy in
the processus of development of the medical specialty MR&ET. We
give details about the Plan and Programmes of the specialty MR&ET
like an adjuvant medical specialty; the graduates of which must to
work in the rehabilitation practice under the supervision of doctors –
specialists of Physical and Rehabilitation Medicine (PRM). We give a
detailed evaluation of the impact of ergotherapy (occupational the-
rapy) for stimulation of functional recovery and improvement of auto-
nomy, respectively health-related quality of life in more then 1000
patients with invalidating socially important neurological conditions:
post-stroke hemiparesis, multiple sclerosis, Parkinsonism; peripheral
paresis. On the base of our own experience, some perspectives in the
development of the rehabilitation in Bulgaria are strained. 

Neurorehabilitation as a part of the physical and reha-
bilitation medicine: the bulgarian tradition
I.B. Koleva 
Clinic of Physical and Rehabilitation Medicine at the University
Hospital, Pleven, Bulgaria
Department of Physical Medicine, Rehabilitation, Ergotherapy and
Sports at the Medical University,Pleven, Bulgaria

The review presents the Bulgarian neurorehabilitation school: histo-
rical tradition, actual state-of-the-art, application of neurological asses-
sment scales and of International Classification of Functioning, disabi-
lity and health (ICF) in the functional evaluation of patients with neu-
rological conditions, and the modern neurorehabilitation algorithms
used in the clinical practice. A special attention is designated to the
holistic approach to neurological patient, application of therapeutic
methods of different medical (neurology and PRM) and non-medical
specialties (sociology, psychology, occupational /ergo/ therapy). In
cases when proper synergic combination of different types of physical
modalities and between physical and drug therapy was provided,
there were statistically significant favorable effects on motor weak-
ness, coordination, grip, balance, gait, nociceptive and neuropathic
pain, independence in activities of daily living, quality of life of
patients. The complex neurorehabilitation stimulates functional reco-
very of patients with invalidating neurological diseases and ameliora-
tes their autonomy, improving their health related quality of life. 

Valproate-›nduced lower extremity edema
Nural Albayrak Aydin1, Tugra Yanik2, Kamil Yazicioglu1

1Department of Physical Therapy and Rehabilitation, Guven
Hospital, Ankara, Turkey
2Department of Neurology, Guven Hospital, Ankara, Turkey

Common causes of bilateral lower extremity edema are venous
insufficiency, pulmonary hypertension, heart failure, idiopathic
edema, lymphedema, drugs (calcium channel blockers, beta
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blockers, clonidine, hormones, prednisone, anti-inflammatory drugs),
premenstrual edema, pregnancy and obesity. Among these, valproa-
te-induced lower extremity edema is seen very rare in our daily
practice. To our knowledge, there are only three reports of valproate
induced edema without hepatotoxicity have been published. We
report the case of a 30-year-old woman who presented with severe
edema induced by valproate sodium in her lower extremities
without hepatotoxicity. In her physical examination there were no
pathologic findings apart from severe pitting, non-erythematous mild
tender edema of the legs. The circumference data obtained from
tape measure measurements of her right ankle was measured 33cm
and left ankle was 32cm before the treatment. Pretreatment to post-
treatment changes in limb volume were determined using segment
length of 4 cm starting from the lateral malleol extending up the leg.
Laboratory tests showed normal liver function. Bilateral lower extre-
mity venous doppler examination revealed no abnormalities.
Levetiracetam monotherapy has started by neurology deparment
after discontinuation of valproate sodium. Physical therapy treatment
was initiated including intermittent pneumatic compression and
manual lymph drainage for 15 sessions. In post-treatment evaluation,
the circumference of her right ankle decreased to 28.5cm and left
ankle was 28cm. In her 6-month follow up clinical examination; the
circumference of her right ankle was 27.5cm and left ankle was
27cm. It is important to remember that patients receiving long-term
valproate sodium may develop lower extremity edema at any level,
and even though edema without hepatotoxicity is unusual, they
must always be considered for ideal treatment decision.  

Safety of Botulinum Toxin Among Patients Receiving
Long-term Warfarin Anticoagulation Therapy.
Y. Jagatsinh, J. Macfarlane
????

Background. Botulinum toxin (BTX) has been a commonly used
and effective treatment for spasticity in acquired brain injury since
the early 1980s issues concerning technique, dose and long-term
side effects remain unresolved1. For example, whether using BTX
safely in warfarinised patients is unclear. There are two data1,3, con-
firming the risk of intramuscular injections in patients receiving anti-
coagulant therapy with regard to possible local haematoma forma-
tion. There is no advice on this subject in the manufacturers’ sum-
mary of product characteristics for the original brand of warfarin,
Dysport, Botox or in the British National Formulary. Materials and
methods. 14 patients who were receiving anticoagulant therapy
were given regular outline toxin injections with a 27 gauge needle in
the upper and lower limbs as indicated in their treatment regime.
Patients gave written informed consent before the injections. No
extra measures were taken to avoid complications. Patients were
assessed for obvious haemorrhage, resulting in swelling, bruising,
tenderness or haematoma. Patients were asked for any adverse
effect at the next follow up visit. Results. Table I.

Table I. Patient demographics, INR at the time of injection and the
muscles injection sites.

Patient Age Sex INR Injection sites Local 
complications

1. 40 M 2.5 GM, TP None
2. 74 F 2.8 GM, SL, TP,FDL, EHL None
3. 66 F 2.6 PM, BC, BR, FDS None
4. 49 M 1.2 GM, SL, FHL, FHB, TP, None

BC, BR
5. 63 F 2.4 BC, BR, FDS, FCR, FDP None
6. 82 M 3.1 PM, LD, BC, BR, ADD None
7. 61 M 2.9 BC, BR, FDS, FCR, FCU, None

GM, SL, TP
8. 82 M 3.1 PM, BC, BR, ADD, HS, EHL None
9. 62 M 2.5 GM None
10. 49 F 2.9 BC, BR, FCR, FDS, FDP, None

FPL, FPB, GM, TP
11. 62 M 2.5 BC, BR, FCR, FDP, FDS, FPL None
12. 49 F 3.5 BC, BR, FDS, FCR, FDP None
13. 78 M 2.6 BC, FDS, FDP None
14. 51 F 2.8 ADD, Bil TP, Bil GM None

Table: Abbreviations for muscles: LD-Lattissimus dorsi,PM-Pectoralis major, BC-
Biceps, BR-Brachioradialis, FCR-Flexor carpi radialis, FDP-Flexor digitorum
profundus, FDS-Flexor digitorum superficialis, FPL-Flexor pollicis longus,FCU-

Flexor carpi ulnaris, ADD-Hip Adductors, HS-Hamstrings, GM-Gastrocnemius,
SL-Soleus, TP-Tibialis posterior, EHL-Extensor hallucis longus, FHL-Flexor hal-
lucis longus, FHB-Flexor hallucis brevis 

There was no reported adverse effect in any of these patients.
There were no clinically detectable local complications after intramu-
scular injections and no major or minor bleeding episodes after BTX
injections. Conclusion. BTX injections can be administered intramu-
scularly to patients who are receiving anticoagulant therapy without
significant risk of local bleeding. However, injections must be used
with caution in patients with an INR above the therapeutic range.
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The factors influencing the functional state recovery in
cerebral stroke patients during inpatient rehabilitation 
E. Milinavic̆iene·1, D. Rastenyte·1,2, A. Kris̆c̆iu-nas3
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University of Medicine Hospital
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Introduction. Stroke is one of the most relevant public health
issues due to high mortality and long-lasting disability rates around
the world and in Lithuania (1). As a consequence, stroke patients
stay with such functional disorders as motoric, self-care, and cogniti-
ve dysfunctions, that impair their social activities and life satisfaction
(2). According to literature, complex rehabilitation improves functio-
nal status in stroke patients and life satisfaction (3). However, the
recovery of functional status in stroke patients is different even if
stroke diagnosis is the same. Aim of the study: to determine the
factors influencing the recovery of the motor and cognitive functions
and general functional state in cerebral stroke patients during the
second rehabilitation stage, and their prognostic value. Materials
and methods. The study included patients, who suffered the stroke
and have undergone second stage rehabilitation at Virs̆uz̆iglis
Rehabilitation Hospital (a branch institution of Kaunas University of
Medicine Hospital). These were 226 subjects (109 men and 117
women), suffering ischemic or hemorrhagic stroke, who had stable
health condition and were able to tolerate complex rehabilitation
measures at least 3 hours a day. The average of the patients was
67.8±10.4 years. The largest part of the patients (88.5 %) were with
cerebral infarction. The mean duration of rehabilitation was 38.8±8.9
days. The individualized rehabilitation programmes for stroke
patients were accomplished by rehabilitation team: physical medici-
ne and rehabilitation specialist (physician), physical therapeutist,
occupational therapeutist, general nurse, psychologist, social worker,
and speech therapist. The functional state of the patients was asses-
sed by functional Independence Measure; the cognitive function, by
the Mini Mental State Examination, the severity of the stroke, in
accordance with the National Institutes of Health Stroke Scale. The
effectiveness of rehabilitation was evaluated using FIM data, that
describes patients independence in daily activities. The statistical
analysis was conducted using statistical software „SPSS for Windows
13.0“ package. The prognostic value of the factors was evaluated by
the logistic regression method. A study was performed on the
influence of the patient’s gender, age, social factors, clinical symp-
toms and signs, risk factors for stroke, co-morbities, the character
and localization of the stroke, and psychoemotional state on the
recovery of capacities related to motor and cognitive functions, and
restoration of general functional state. Results. During the second
stage of rehabilitation, the score of the functional state of the
patients assessed by the Functional Independence Measures signifi-
cantly improved: from 65.9±20.3 to 93.5±20.9 (p<0.0001). At the end
of rehabilitation, good efficacy of rehabilitation was determined in
64.2 per cent of rehabilitees; moderate, in 19.4 per cent; insufficient,
in 16.4 per cent. In prognosing insufficient recovery of general func-
tional state during the second stage of rehabilitation, a significant
influence exerted on the results such factors as hemiplegia
(OR=11.15, p<0.001), severe cognitive dysfunction (OR=15.18,
p<0.001), urinary incontinence (OR=14.91, p<0.001), joint diseases
(OR=5.52, p<0.05), and heart diseases (OR=4.10, p<0.05). On the
insufficient recovery of capacities linked with motor function in the
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second stage of rehabilitation, a significant influence had exerted
unilateral neglect syndrom (OR=21.18, p<0.01), urinary incontinence
(OR=10.93, p<0.001), severe cognitive dysfunction (OR=3,57,
p<0.05), joint diseases (OR=11.03, p<0.001), and heart diseases
(OR=4.19, p<0.05), whereas on the insufficient recovery of capacities
related to cognitive functions a significant influence had exerted
damage of left brain hemisphere (OR=4.32, p<0.001), dysphagia
(OR=3.42, p<0.05), and urinary incontinence (OR=4.05, p<0.05).
Conclusion. Insufficient efficacy of rehabilitation of rehabilitees
with cerebral stroke in the second stage of rehabilitation was
influenced by impairment of motor and cognitive functions, urina-
tion disturbancies and co-morbidities. 
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Effects of integrated care after primary implantation of
hip and knee endoprothesis
U.C. Smolenski1, W.-D. Müller2, P.Bak1, S.Heinle1, U. Irlenbusch3

1Institut für Physiotherapie, Universitätsklinikum Jena
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Background. Multidisciplinary inpatient rehabilitation is usual
care in Germany after total arthroplasty. The aim of this study was to
assess the effects of integrated care strategy after implantation of hip
(THA) or knee (TKA) arthroplasty in terms of their health-related
quality of live and functional status. Materials and methods.
Prospective observational study comparing the outcomes of integra-
ted inpatient and outpatient rehabilitation in 57 patients following
total hip and 40 patients following total knee arthroplasty (mean age
65.5 years). The primary outcome measures were SF-36, WOMAC
and EQ-5D which were self-administered on admission, at discharge
and 3, 12 and 18 months after discharge. Longitudinal changes as
well as group differences for every point of assessment were com-
puted. For statistical analyses we computed mean values and means
of effective thickness for all different time points, each for the whole
group as well as for the subgroups. RESULTS: We found considera-
ble deficits in general (SF-36, EQ-5D) and specific health status
(WOMAC) before surgery. Positive longitudinal changes with mode-
rate to large effect sizes were observed for all outcome measures in
both groups. There were significant differences between patients
with hip arthroplasty and patients with knee arthroplasty, whereby
patients with osteoarthritis of the hip show performed better espe-
cially at the end of the rehabilitation process. In summary, both
groups profited from surgery as well as from rehabilitation.
Discussion. Our study had limitations. The samples were too small
to allow generalisation of the results. However, our study shows that
integrated care does improve function and participation in these two
patient groups. It is an interesting result that patients with osteoarth-
ritis of the knee do not improve as much as patients with osteoarth-
ritis of the hip do. Many other co-variables as BMI, co-morbidities,
sex and weight bearing could have confounded results. These seem
to be in concordance with the literature showing better outcomes in
the THA group at discharge as compared with the TKA group.
Conclusion. THA and THK represent two different states in terms
of functional health. Therefore, flexibility in integrated therapy and
rehabilitation is required to achieve comparable functional outco-
mes. Further research is needed to investigate whether different
timing, different intensity or different rehabilitation strategy could
further improve the outcomes of rehabilitation after THA and TKA.

The mirror therapy in the rehabilitation of lower limb
amputation: is there any contraindication?
????
????

Introduction. Mirror box therapy and its development (immersi-
ve virtual reality) is used in pain therapy and in rehabilitation of

people with amputation affected by phantom limb-related phenome-
na. It allows patients to view a reflection of their anatomical limb in
the visual space occupied by their phantom limb. There are only
limited reports of its possible side effects. Design. We retrospecti-
vely reviewed the existence of side effects or adverse reactions in a
group of 33 non selected patients with phantom limb-related pheno-
mena. Results. Nineteen reported confusion and dizziness, 6 repor-
ted a not clearly specified sensation of irritation and 4 refused to
continue the treatment. Only 4 of the 33 patients did not have any
complaints. Conclusion. Possible reactions for this large number of
side effects could be the lack of selection of patients and the fact
that the mirror box therapy was paralleled by a conventional rehabi-
litation approach targeted to the use of a prosthesis. Warnings on
the need to select patients, with regard to their psycologic as well as
clinical profile ( including time from amputation) and possible con-
flicting mechanisms between box therapy and conventional thera-
pies are presented.
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Non-specific Chronic low back pain patients are decon-
ditioned and have an increased body fat percentage.
AP. Hodselmans1, PU. Dijkstra2, JHB. Geertzen2, CP. van der Schans1
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2Department of Rehabilitation Medicine, Centre for Rehabilitation
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Introduction. As a result of a long-term reduction in levels of
activity, a ‘deconditioning syndrome’ has been proposed to describe
non-specific chronic low back pain (CLBP) patients. Despite the
deconditioning theory, it is not clear whether non-specific CLBP
patients actually suffer from a reduced aerobic capacity. Aim. The
aim of this cross-sectional study was to compare data on the level of
aerobic capacity and body composition of non-specific chronic low
back pain (CLBP) patients with normative data matched for gender,
age and level of sporting activity. The second aim was to analyse the
association between the level of aerobic capacity and the duration of
complaints. Materials and methods. The study population consi-
sted of 101 outpatients with non-specific CLBP who had entered a
rehabilitation program. A lean body mass (LBM)-based Åstrand sub
maximal bicycle test was used to estimate maximum oxygen con-
sumption (VO2 max). Body fat percentage was estimated according
to the Durnin and Womersly protocol using a skin fold calliper.
Results. The mean (sd) aerobic capacity (VO2 max) of CLBP
patients was significantly (P < 0.001) lower 7.3 (5.6) ml/kg LBM *
min-1 and the mean (sd) body fat percentage was significantly (P <
0.001) higher 3.9 (5.9) % as compared to the norm data. The effect
size (ES) between the observed and the predicted VO2 max was
considerable (ES = 0.88) and between the observed and predicted
body fat percentage was moderate (ES = 0.55). No significant rela-
tion was found between aerobic capacity and the duration of com-
plaints. Conclusion. These results provide evidence of a reduced
level of aerobic capacity and an increased body fat percentage in
non-specific CLBP patients compared to healthy subjects. Secondary,
we could not confirm that chronicity contributes to deconditioning.

Orthosis management in patients with poliomyelitis 
B. Bocker, C. Hölig, U.C. Smolenski
Institute for Physiotherapy of the Universitiy-Clinicum of Friedrich-
Schiller-University

Between 50.000 and 110.000 patients in Germany suffer from the
consequences of Poliomyelitis anterior acuta. The clinical presenta-
tion after recovery from the acute phase of the disease exhibits neu-
romuscular stability with potential residual paralysis and can be fol-
lowed by the state of Post Poliomyelitis with a loss of strength of
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approx. 1 % per year up to 15 % in 8 years. Clinical signs typically
seen in the lower limb are hyperextension of the knee joints, varus
or valgus malalignment, disturbances of growth with shortenings of
the leg and limping gait, weakness of the dorsal flexors of the foot
and – resulting from this – instability in gait and standing with a
higher risk of falls. A femoral orthosis is supposed to improve this
impaired function of the lower limb by stabilizing and releasing
strain on the muscles, so that the patients’ pain should be eased
distinctly and mobility and independence in activities of daily life
should increase notably. The object of the present study is to exami-
ne to what extend an orthosis unburdens the overstrained muscula-
ture, improves the functionality of the lower limb and the activities
of the daily life. Materials and methods. We examined 4 patients
with paralysis of the lower limb. If clinically indicated and after
having been examined via gait analysis, the patients were treated
with a femoral Carbonfaserorthosis. Inclusion criteria. Clinical
paresis of the lower limb with partial paralysis of the quadriceps
muscle and weakness of the dorsal flexors of the foot with muscle
strength grade 0-3; shortening of the leg < 3 cm; instability of the
knee joint: decentralisation of the patella, hyperextension of the
knee joint while standing, varus or valgus misalignment Exclusion
criteria. Secondary disease with other gait disorder; ankylosis in the
leg with orthosis; inability to walk. In a mean of 5 months (3-8)
before and 3 month (1-4) after getting the orthosis and being rehabi-
litated with gait training the efficiency of the treatment was assessed
by surface EMG the following muscles: vastus medialis and lateralis,
rectus femoris, biceps femoris, gluteus medius, external and internal
abdominal oblique and the multifidus muscle while standing and
walking as well as the kinematic gait analysis with the duration of
the stance phase and the knee joint angle during walking Results.
On that side of the body, which has got no orthosis, the Friedman-
test detected significant statistical changes of the EMG values of the
mean amplitudes of the trunk muscles (external and internal abdo-
minal oblique and gluteus medius muscle) during standing. While
walking we observed changes in the mean values of the amplitude
of three of the thigh muscles (vastus medialis and lateralis, biceps
femoris muscle) and the external abdominal oblique muscle. The
same tendency was seen at that side of the body which was treated
with orthosis. On the opposite side we found changes of the multifi-
dus muscle. In the kinematic gait analysis. The knee joint angles
showed differences in the leg with the orthosis of 20°, but there
were no significant changes in the duration of the stance phase.
Conclusion. The decisive factor should be the recovery of stability
in standing and therefore prophylaxis of falls as well as a neuromu-
scular economisation of the activity of trunk and lower extremity.

The impact of body image disturbance on rehabilitation
program in lower limb amnputees: a pylot study
????
?????

Introduction. Amputee gait training with prosthesis seems to be
gratly correlated to a disturb of the self body image because of limb
loss and phantom pain syndrome .In the literature this correlation is
still undetected. The aim of this monocentric pylot study is to verify
and quantify the self body image disturbance.It’s important also to
verify the impact of self body image disturbance on rehabilitation
program in these patients, such as adaptament to thje prosthesis,
anxiety and depression. Materials and methods. 33 inpatients were
enrolled in this experimental study.All group partecipated in a con-
ventional amputee rehabilitation program. Inclusion criteria:lowser
limb amputation Exclusion criteria: non-collaborative patient;serious
cognitive impairment;central nervous system disorders; severe comor-
bities. Main outcome measures: FIM, MMSE, ABIS,TAPES ,MPQ,CES-
D,STAI-Y performed at the beginning and at the end of the rehabilita-
tion program. Results. All patients have a grat functional improve-
ment.There is a strong negative correlation between the self body
image disturbance and general and social adaptament to the prosthe-
sis.There is a strong positive correlation between body image distur-
bance and state and trait anxiety and depression. Conclusion. This
study shows the importance of a specific rehabilitation program.In
particular we can observe the need of an earl and appropriate pro-
sthesization for reconstruction of the correct self body image .
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Isokinetic measurement of distal leg muscle strength
and endurance,before and after a rehabilitation pro-
gramme for patients with chronic arterial occlusive
disease
????
???

Introduction. Rehabilitation and exercise training are known to
constitute an effective treatment for chronic arterial occlusive disease
at the intermittent claudication (IC) stage (1,2). Improved functional
capacity and quality of life have been reported (2). We decided to
assess the effect of hospital-based exercise training on the strength
and endurance of the ankle plantar and dorsal flexors in this patient
population.Materials and methods. In a prospective study, 31
subjects with chronic arterial disease and IC were included in a 4-
week, prospective rehabilitation programme ,featuring walking ses-
sions, selective muscle strengthening, general physical activity and
patient education. An isokinetic assessment of the ankle plantar and
dorsal flexor strength was performed on the first and the last days of
the programme. We chose to study concentric contractions at 30°/s
and 120°/s for the strength measurement and at 180°/sec for the fati-
gue test. We also measured the walking distance. Results. Walking
distance improved by 246%. The pre-rehabilitation isokinetic asses-
sment revealed severe weakness (mainly of the plantar flexors). The
only isokinetic parameter which improved during the programme
was the peak plantar flexor torque at 120°/s. Conclusion. All
patients presented with severe weakness and fatigability of the ankle
plantar rand dorsal flexors. Our programme dramatically improved
walking distance, but not muscle strength and endurance (at least as
assessed in a concentric mode with an isokinetic dynamometer).
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Effectiveness of Hallux Valgus Strap; a prospective, ran-
domized single-blinded controlled trial
C. Chueluecha1, N. Chadchavalpanichay2,  
1Department of Rehabilitation Medicine, Faculty of Medicine
Thammasat Hospital, Thammasat University, Thailand
2Department of Rehabilitation Medicine, Faculty of Medicine, Siriraj
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Introduction. Hallux valgus is a common disorder of the forefoot
and the most common pathologic condition involving the great toe.
One of the leading problems that brought the patient to the physi-
cian was the need to correct their hallux valgus deformity. To solve
this problem, surgical correction was the best choice. For the one
who did not want to get surgery and expected only stop or decrease
the progression of hallux valgus deformity, conservative treatment
were suggested such as using a proper shoe with wide and depth
toe box or a shoe that modified for the deformity. Many types of
orthotic devices were prescribed such as toe separators, total contact
insoles and hallux valgus straps. Night time commercial hallux val-
gus strap was one of orthotic devices that commonly prescribed.
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Many literatures reported the good results of orthotic devices in
decreasing foot pain and prevent recurrent hallux valgus deformity
after surgical correction. But no one reported the effectiveness of
night time commercial hallux valgus strap in decrease the progres-
sion of hallux valgus deformity. Objectives. Primary objective. To
study the effect of night time hallux valgus strap usage in decreasing
the progression of hallux valgus angle. Secondary objective. To study
the effect of night time hallux valgus strap usage in decreasing
forefoot pain. Designs. A prospective, randomize single-blinded
controlled trial. Setting. Out patient Rehabilitation clinic, Siriraj
Hospital, Mahidol University, Thailand. Population. The patient
who was more than eighteen years old with moderate to severe
degree of hallux valgus. Materials and methods. Patients were ran-
dom into 2 groups, the intervention group (using night time hallux
valgus strap for 8 hours per night) and the control group. Patients in
both groups were given a conventional treatment including proper
foot care and proper shoe. Results. There were 25 patients in inter-
vention group and 22 patients in control group. No statistical diffe-
rence was found in demographic data between both groups. The
hallux valgus angle between the 0, 6, 9 and 12 months in both inter-
vention and control groups were decreased but no statistic differen-
ce significant. Pain intensity on a numeric rating scale at 0, 3, 6, 9
and 12 months were decreased in both intervention and control
groups but no statistic difference significant between both groups.
Conclusion. No statistically significant difference in decreasing of
hallux valgus angle and pain intensity between the intervention
group and the control group. 

Dietary intakes in people with chronic spinal cord
injury: An analysis by obesity and injury related varia-
bles
Hadis Sabour1, Abbas Norouzia Javidan1, Mohammad Reza Vafa2,
Farzad Shidfar0, Hooshang Saberi1, Abbas Rahimi1, Hasan Emami
Razavi1
1Nutrition Research Group, Brain and Spinal Injury Repair Research
Center, Imam Hospital, Tehran University of Medical Sciences,
Tehran, Iran
2Health and Nutrition Department, Iran University of Medical
Science, Tehran, Iran

Introduction. Despite an elevated obesity and CHD risk in peo-
ple with spinal cord injury (SCI), a detailed investigation of calorie
intakes and dietary composition that also examines the effects of
age, obesity predictors, completeness and level of injury is yet to be
unknown within the SCI population. Material and methods. The
objectives of this study were to assess dietary intakes in people with
SCI according to anthropometric and injury related variables and to
compare their dietary intakes with national guidelines. Results. In
this cross-sectional study 162 people with chronic (SCI) and the
mean age of 34.17±0.69 years participated. Dietary intakes were
assessed by means of a semi quantitative food frequency question-
naire. Men (n=131) had higher total energy and carbohydrate intake
(p<0.05) compared to women (n=31). Men with paraplegia had
higher BMI than women (p=0.009). Significant correlations were
found between both BMI and Waist circumference with age (r = 0.2
and r 0.17, respectively; p<0.05). Age, education and gender were
more important significant predictors for total calorie intake.
Marriage was the only significant predictor for dietary fat and poly
unsaturated fatty acid, whether expressed as grams or as a percent
of total calories. Conclusion. Macronutrient balance is shifted
towards saturated fat intake in a substantial percentage of the parti-
cipants .Significant positive relationship was found between level
and completeness of injury and obesity. The elderly and individuals
with longer time since injury tended to maintain healthier diets. The
majority of the population was at the risk of obesity like the general
population in our country, especially in women. 

Sympathetic Skin Response in Rheumatoid Arthritis
M.J. Hadianfard, A.R. Ashraf, M.F. Emad, A. Tajziehchi, M.A. Nazarinia 
Physical Medicine & Rehabilitation Department, Research Bone and
Joint Disease Center, Shiraz University of Medical Sciences (SUMS),
Shiraz, Iran.

Introduction. Peripheral neuropathy (PN) occurs in 1% to 10%
of patients with Rheumatoid arthritis (RA). Autonomic neuropathy in
RA may lead to increased morbidity and mortality but few reports
exist in this subject. Materials and methods. Sixty adult patients

who fulfilled the American Rheumatism criteria for RA were evalua-
ted in this study. Exclusion criteria were diabetes mellitus, thyroid
disease, drug consumption affecting the autonomic nervous system
and any type of peripheral neuropathy. Sixty healthy apparent
subjects matched for age and sex were selected as control group.
Sympathetic Skin Response (SSR) of the median and the tibial nerves
were taken with standard method. Latency of SSR was measured
from the stimulation artifact to the first deflection from the baseline.
Three recordings were performed for each nerve and average
responses were used for analysis. Results. The youngest patient was
30Y/O and the oldest was 73Y/O. The mean duration of disease was
8(±6.2) years. We considered a response as abnormal when it was
absent or its latency was more than mean +2SD of the control
group. In the case group, SSR was abnormal in 98(81%) of 120
tested median nerves compared to 21(17.5%) of 120 in the control
group and it showed a statistically significant difference between the
two groups (p<0.001). In the case group, SSR was abnormal in 112
(93.3%) of 120 tested tibial nerves compared to 24(20%) in the con-
trol group and it showed a statistically significant difference between
the two groups (p<0.001). Seven patients had clinical dysautonomia
(Two males had impotence, 3 had hypohydrosis and 2 had positio-
nal vertigo due to orthostatic hypotension). Two of them had nor-
mal SSR responses and only one of them had absent SSR response.
We did not find any correlation between clinical dysautonomic syn-
drome and abnormal SSR in RA patients. Conclusion. Autonomic
neuropathy must be remembered and investigated as a risk factor
causing morbidity and mortality in patients with RA.

Diagnostic and Therapeutic Concepts in CMD from the
aspect of manual medicine
U.C. Smolenski, B. Bocker, R. Bocker
Institute for Physiotherapy, University Hospital Jena

Background. Craniomandibular dysfunction (CMD) stands for
several musculoskeletal disorders involving the masticatory system.
Concerning classification, a subdivision is useful according to the
“Research Diagnostic Criteria for Mandibular Disorders“: somatic dia-
gnoses – pain related psychosocial diagnoses – generalization. With
a valence of 75% in lifetime, a morbidity of 8% of the population,
and an age of onset in an employed age period, diagnostics and the-
rapy are important for the patient as well as for the therapeutic stra-
tegy. Diagnostics is complicated by the variety of causes and symp-
toms. METHODS: Starting from the triad: temporomandibular joint -
occlusion – muscles, connected via neurophysiologic control, the
issues anatomy, muscular apparatus, sensorimotor function and neu-
rophysiologic connections are addressed in the paper. The cranio-
mandibular system is presented to be more than just a masticatory
system. As a system in the sense of an oral-spatial function, it requi-
res an interdisciplinary approach. A diagnostic and therapeutic
approach is offered by the concept of manual medicine: case
history, clinical and manual medical examination, device-based func-
tion tests and assessments. These are presented at their status quo.
Results of studies of the reliability and validity of several clinical as
well as of device-based methods are addressed. Correlations
between different ICF oriented levels are demonstrated:
structure/function, activity, participation. For clinical daily routine,
an examination programme is presented, which has stood the test in
the lecturer’s institution. Starting from the results of clinical examina-
tion and the assessment of instrumental procedures, the different
therapeutic levels are discussed and their possibilities are presented:
manual therapy, physical therapy, relaxation therapy, drug therapy,
dental therapy and psychotherapy.

Muscular Backgrounds of Motion Control
U.C. Smolenski, B. Bocker, A. Reuter, N. Schwarz 
Institute for Physiotherapy, University Hospital Jena

Background. In the present study evaluation methods, their
results and reliabilities in the examination of muscular functions in
motion control/stereotype motions according to JANDA (arm abduc-
tion, hip abduction, hip hypertension, trunk mobility) are checked.
Materials and methods. Two methods are compared: visual exami-
nation and measurement of muscular function using an 18-channel-
surface-EMG (OEMG) with innovative/latest evaluation software. A
random sample of n=20 test persons were examined. To assess the
reliability of the measuring procedure, we tested the intrasession
reliability of the OEMG, the intersession reliability of the OEMG by
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test – retest, and the validity of the OEMG by comparison with
visual assessment. Main attention is focussed on the succession of
activation of different muscle groups, within the chain of the respec-
tive motion control. Conclusion. Aim is a clinical presentation of
the succession of activation and a determination, which method is
more appropriate for a reliable examination under everyday condi-
tions and how reliably stereotype is assessed.

Static stabilometry in the evaluation of the correlation
and significance of different variables: length of the
track, area subtended, age, height, weight and foot
length.
R. Schiffer1, F. Scoppa2

1Professor, Master degree course in Posturology
2Ph.D. in Neuroscience, Scientific Coordinator and Professor, Master
degree course in Posturology, Department of Neurology and ORL,
First Faculty of Medicine and Surgery, Sapienza University of Rome
Laboratory of Biometry and Digitalised Posturology, Optoelectronic
Hospital, Cuneo
Department of Neurology and ORL, First Faculty of Medicine and
Surgery, Master degree course in Posturology, Director: Prof.
Amabile, Giuseppe A., Sapienza University of Rome, Italy

Objective and design. This study has been conducted to evalua-
te the association rate (Pearson’s r) and the significance (p-value)
between two instrumental variables detected by static stabilometry.
These variables are: the length of the track (Lt) and the area subten-
ded (As), and other four anthropometric variables such as age, hei-
ght, weight and foot length. Setting. To reach this objective we
have evaluated 268 patients, 112 of whom were men and 156 were
women; the maximum age was 87, the minimum was 14, and the
average was 60.1. Results and conclusions. The results pointed
out that the positive association rate was very strong and significant,
i.e. not linked to chance, only between the area subtended and the
length of the track, both with open and closed eyes, with  r values
ranging between 0.95 and 0.99. On the contrary, the other tested
variables such as age, height, weight and foot length, always in rela-
tion to Lt and As, showed very weak association rates, linked to
chance or not. Further studies are necessary to confirm this outco-
me. 
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Investigation of the relationship between osteoporosis
and sexual satisfaction in women
Alireza Ashraf1, Behrouz Kazemi1, Masuod Musavinasab2, Parisa
Sedaghat1, Somayeh Dayaghi1
1Department of Physical Medicine and Rehabilitation, Shiraz
University of Medical Sciences, Shiraz, Iran
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Shiraz, Iran

Introduction. Previous studies indicated that women with sexual
dissatisfaction are more prone to depression. Some other investiga-
tions also showed there is a relation between depression and osteo-
porosis, but there is not any research which directly investigated the
relation of these two factors. Hence we decided to find any direct
relation between these two factors. Materials and methods. The
case group consisted of 53 menopaused women (21 with osteoporo-
sis and 32 with osteopenia) and 53 premenopausal women (37
osteoporotic, and 16 osteopenic). In control group there were 53
menopaused women, and 53 premenopausal women who had nor-
mal bone density. Sexual satisfaction in both groups was assessed
by standard Larson’s sexual satisfaction questionnaire and bone den-
sity was investigated by Dual-energy x-ray absorptiometry (DEXA).
Results. Menopaused women significantly had less sexual satisfac-
tion in comparison with whom that were not menopaused, F= 74.62
– P<0.001 (variance analysis). Osteoporotic women significantly
showed less sexual satisfaction , F = 17.20 P< 0.001 (variance analy-
sis).It means that the main effect of 2 variables (osteoporosis and

menopause) is significant. Osteoporotic women significantly repor-
ted less sexual satisfaction in comparison with the two groups of
healthy women (D=12.84 P<0.001) and osteopenic women (D= 7.93
P<0.002) (Scheffe test). Osteopenic women also had less sexual sati-
sfaction in comparison with healthy women (D= 4.90P<0.016).
Conclusion. This study suggests that there is a relation between
bone  loss and sexual satisfaction in women. Therefore, this correla-
tion, suggests the importance of quick diagnostic investigation and
the management of osteoporosis in women with sexual dissatisfac-
tion.

Behavioural deficits following traumatic brain injury. 
M. Lippert-Grüner
Medizinische Fakultät der Universität zu Köln, Köln; Germany

Introduction. Debilitating neurobehavioural sequalae often com-
plicate traumatic brain injury (TBI). Cognitive deficits, particularly of
attention, memory, information processing speed and problems in
self-perception, are very common following severe TBI. Materials
and methods. The Neurobehavioural Rating Scale (NRS) is a multi-
dimensional clinical-based assessment instruments designed and
validated to measure neurobehavioural disturbances following TBI.
This study examined 41 patients after severe TBI. All 27 items of the
NRS were assessed 6 and 12 months post-injury. Results. Subjects
after severe TBI as reflected in the initial GCS had higher overall
scores on the NRS, reflecting the higher overall neurobehavioural
dysfunction. NRS items did not change significantly between 6 and
12 months post-trauma for anxiety, expressive deficit, emotional
withdrawal, depressive mood, hostility, suspiciousness, fatigability,
hallucinatory behaviour, motor retardation, unusual thought content,
liability of mood and comprehension deficit. There was a tendency
of improvement for inattention, somatic concern, disorientation, guilt
feelings, excitement, poor planning and articulation deficits. For con-
ceptual disorganization, disinhibition, memory deficit, agitation, inac-
curate self-appraisal, decreased initiative, blunted affect and tension
even a tendency for further deterioration in the post-traumatic fol-
low-up was detected. Changes between 6 and 12 months post-TBI
were statistically significant for disorientation (improvement), inat-
tention/reduced alertness (improvement) and excitement (deteriora-
tion). Conclusion. The data shows that neurobehavioural deficits
after TBI do not show a general tendency to disappear over time but
even get worse in the time course. Some aspects related to self-
appraisal, conceptual disorganization and affect may even deteriora-
te, thereby presenting a challenging problem for both the patients
and relatives. This is in contrast to the parallel improvement of post-
traumatic sensomotoric deficits. 

Acute rehabilitation in the neurosurgical intensive care
(Pilot study)
M. Lippert-Grüner
Medizinische Fakultät der Universität zu Köln, Köln; Germany

Introduction. Immediate and systematic applications of adequate
rehabilitation are the most important factors for restitution of impai-
red brain function. Integration of these applications in the intensive
care makes it possible to start rehabilitation therapy directly, without
any interruption. The aim of the study was to investigate the effi-
ciency of early rehabilitation program beginning  at the neurosurgi-
cal intensive care unit. Materials and methods. In the prospective
study, 29 patients (age 55.8, range 43-89 years, m : f = 1 :1) survi-
ving the brain injury were investigated. Early rehabilitation program
started if the patients have no need of sedation, after stabilisation of
cardiopulmonal functions and normalization of ICP. Early rehabilita-
tive treatment lasted mean 19.8 (7-48) days. Therapy was adapted to
the individual capability and was performed for 300 minutes each
day. For the income and outcome evaluation we used the Early
Reha Barthel Index (ERI). Here have been introduced aspects of
functional deficits relevant in early rehabilitation patients to the
Barthel Index in a separate section: state requiring temporary inten-
sive medical monitoring, tracheostoma requiring special treatment
(suctioning), intermittent artificial respiration, confusional state
requiring special care, behavioural disturbances requiring special
care, swallowing disorders requiring special care, and severe com-
munication deficits. Results. At the time of income to the rehabilita-
tion program, the ERI was at mean -136.2 points (range -225 – +20
points), 18 of the patients had ERI of -175 points or less. At the time
of discharge, the ERI reached at mean +0,34 points (range -225 –
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+100 points), 10 patients (one third) reached +80 points or more and
were in the activities of daily living nearly independent. Only 6
patients reached only the ERI of -175 points or less. Conclusion.
The results of this project show, that already during intensive care
treatment an efficient early onset rehabilitative therapy is possible. In
summary we conclude that by integration into the acute clinic, com-
plications can be treated more adequately and delays with negative
consequences for the patients can be avoided. If early rehabilitation
therapy can practically be established in the most of the acute units
is widely depending on the future development in health-politics. 

Comparison of Padua Inventory score between the
patients with carpal tunnel syndrome and general
population
Somayeh Dayaghi1, Alireza Ashraf1, Ahmad Ghanizadeh2,
Mohammad hossein Ashraf1

1Department of Physical Medicine and Rehabilitation, Shiraz
University of Medical Sciences, Shiraz, Iran
2Department of Psychiatry, Shiraz University of Medical Sciences,
Shiraz, Iran

Introduction. Carpal tunnel syndrome (CTS) is the most com-
mon type of peripheral nerve entrapment. The risk of CTS is high in
occupations involving exposure to high pressure, high force, and
repetitive works of hand. As the patients with obsessive-compulsive
disorder (OCD), have repetition in their habits, it has been sugge-
sted that OCD patients may be more involved with CTS, and in CTS
patients obsession may has considerable prevalence. This study was
performed in order to compare the score of Padua Inventory
between the patients with CTS and non-CTS persons and also to
determine the score between various grades of CTS. Materials and
methods. One hundred and three definite CTS-patients and 105
participants without any signs and symptoms of CTS with similar age
and sex from general population were selected. Padua Inventory
questionnaire was filled out between these two groups. Results.
The mean of Padua Inventory score in CTS-patients was 44.75
(SD=14.69) and in non-CTS participants was 44.86 (SD=13.46). There
was no significant statistical difference between these two groups.
Conclusion. In this study the mean of the Padua Inventory score is
44.75 in CTS-patients and is within the range of general population
.Therefore, It has been suggested that OCD may be not more com-
mon in the CTS patients. 

Evaluation of the bone density of the femur in the
patients with unilateral knee osteoarthritis
Alireza Ashraf, Nosratollah Azhdarnia, Mohammad Javad Hadianfard,
Mohammad Reza Emad, Sharareh Roshanzamir 
Department of Physical Medicine and Rehabilitation, Shiraz
University of Medical Sciences, Shiraz, Iran

Introduction. Nowadays, osteoporosis and osteoarthritis have
been recognized as two prevalent diseases in the world. This study
was designed for evaluating the relation between these two diseases
in patients with unilateral knee osteoarthritis. Materials and
methods. Forty three patients with unilateral knee osteoarthritis
were selected. The demographic data and the result of Dual X-Ray
Absorptiometry (DXA) were recorded. Results. Thirty two patients
(74.4%) were female and 11 patients (25.6%) were male. Twenty
patients (46.5%) were suffering from osteoarthritis of the right knee
and 23 patients (53.5%) were suffering from osteoarthritis of the left
knee. In paired t-test, the total T score, Z score and  T score in the
neck of right femur in comparison with the left femur in patients
with the right knee osteoarthritis were: t=-7.05,p<0.001; t=-7.78,
p<0.001 and t=-2.58, p<0.02  respectively. Also, the total T score, Z
score  and T score in the neck of the left femur in comparison with
the right femur in patients with the left knee osteoarthritis were:  t= -
7.59, p<0.001; t=-5.2, p<0.001  and t=-5.2, p<0.001  respectively.
Conclusion. Patients with unilateral osteoarthritis usually have a
relatively lower femoral bone density in the same side. Therefore,
we suggest that the hip of the side with symptomatic unilateral knee
osteoarthritis should be measured in DXA test. 

Life quality related management possibilities of meta-
static bone fractures diagnosis and therapy
D. Nemes1,2, D.V. Poenaru1,3, O. Drira3, M. Dragoi1,2, E. Amaricai1,
D. Popa1, L. Catan1, D. Surducan1, H. Vermesan1,3, D. Vermesan1,3, 
R. Prejbeanu1,3, O. Suciu1, R. Onofrei1, C. Milicin1, G. Puenea1, 
C. Galai2, C. Mateas2, C. Gruin2

1Victor Babes University of Medicine and Pharmacy, Timisoara,
Romania
2Rehabilitation and rheumatology department-City Universitary and
Emergency Hospital, Timisoara, Romania
3Orthopaedic and traumatology department-County Universitary and
Emergency Hospital, Timisoara, Romania

Introduction. Bone metastases are frequent and serious compli-
cations in cancer disease and  represents a real challenge of now-
days medicine. Materials and methods. In a 2 year period, 52
bone metastatic patients had a pathologic fracture that needed a sur-
gical orthopaedic treatment. For all these patients there has been a
follow-up of two years. At the end, only 42 patients were present.
30 patients (group 1) followed a surgical treatment. 12 patients
(group 2) followed both a surgical and a rehabilitation treatment.
The studied 42 patients were analysed, by using the EORTC QLQ-
C30 scale (European Organization for Research and Treatment of
Cancer: Quality of Life Questionnaire C30), in successive asses-
sments (during early in-patient phase, at 30 days, at 6 month, at 1
year, at 1 1/2 year and at 2 years postoperatively). Specimen from
the rehabilitation patients bone marrow metastases were used in
order to achieve an experimental study of bone metastases on
embryonated egg chorioallantois membrane. Results. There were
no significant differences between the two groups in the early posto-
perative phase in what concerns functional scales, symptom items
and general health status (P>0.05). Group 2 patients had significantly
better scores (P<0.05) in all the above mentioned areas at the great
majority of assessments. Regarding the experimental study, the meta-
stases behaviour is different from that of the primary tumours, chan-
geing their malignant and angiogenic phenotype according to the
metastatic site. Conclusion. It is important not only to increase
patients’ survival, but also to improve their quality of life. Thus, the
treatment of a pathologic metastatic fracture should include both an
appropriate surgical procedure and an adapted rehabilitation pro-
gram. 
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Research regarding the quality of life in patients with
surgically treated osteoarthritis
D. Nemes1,2, D.V. Poenaru1,3, Ouassim Drira3, M. Dragoi1,2,  
E. Amaricai1, D. Popa1, L. Catan1, D. Surducan1, H. Vermesan1,3, 
D. Vermesan1,3, R. Prejbeanu1,3, O. Suciu1, R. Onofrei1, C. Milicin1, 
G. Puenea1, C. Galai2, C. Mateas2, C. Gruin2

1Victor Babes University of Medicine and Pharmacy, Timisoara,
Romania
2Rehabilitation and rheumatology department-City Universitary and
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Introduction. Quality of life in patients with osteoarthritis has
become a very important subject in nowadays medicine. The com-
plex treatment of severe disabiliting osteoarthritis includes specific
surgical procedures followed by an adapted rehabilitation therapy.
Materials and methods. The study included 125 patients who
undertook both a surgical and a rehabilitation treatment. 60 patients
needed a total hip replacement and 29 patients needed a total knee
replacement. 5 patients with cervical degenerative spinal stenosis
and 31 patients with lumbar degenerative spinal stenosis required
decompression with or without a spinal instrumental fusion. The ICF
scale was used to analyse patients’ quality of life. Successive asses-
sments were accomplished as follows: preoperatively, in the early
postoperative phase, at 3 month postoperatively and late postopera-
tively at 1 year. Results. The main categories for osteoarthritis were
taken into account for each of the ICF parts. Pain relief, improve-
ment in mobility of the involved joints and in muscle power were
noticed in all the study patients at the final one year assessment. All
of the patients had postoperative improvements in the activities rela-
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ted to movement (walking, lifting, carrying objects), self care activi-
ties (dressing), domestic life activities (doing housework, acquisition
of goods and services), community, social and civic life activities
(recreation and leisure). The most important facilitator and barrier
environmental factors for osteoarthritic patients have been also
detected. Conclusion. Surgically treated osteoarthritic patients have
an increased quality of life. That implies a better body functioning,
as well as a higher rate of activity and participation, all of these rela-
ted to specific environmental factors. 
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Complex assessment and therapies of the secondary
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Introduction. The quantification of the scoliosis complex therapy
in patients with secondary scoliosis occurred in inflammatory rheu-
matic disorders and the assessment of the different methods’ sensibi-
lity. Materials and methods. In a 2 year period 40 patients were
evaluated by scanning the vertebral spine geometry using Zebris
system. Patients were split in 2 groups according to their therapy
agreement. Group 1-25 patients benefited from disease specific drug
therapy (according to international guidelines) and also from a spe-
cial rehabilitation program , two sessions of rehabilitation therapy per
week, during one year. Group 2-15 patients underwent only disease
specific drug therapy. The patients’ assessments were performed ini-
tially, at 6 and 12 months. Therapy general efficiency was determined
by vertebral spine geometry scanning, using Zebris system, based on
ultrasounds, measuring the major curvature angle. Group 1 patients
were also assessed by using pro-inflammatory sera parameters, ini-
tially and at the end of the study period. Results. All group 1
patients had significant improvement of the major curvature angle
regardless the underlying pathology. In the absence of the rehabilita-
tion therapy, all group 2 patients had a low, but constant increase of
the major curvature angle. The pro-inflammatory sera parameters
have significantly improved in group 1 patients after one year period.
Conclusion. Controlling the joints swelling and stiffness in inflam-
matory rheumatic diseases, with a specific medical treatment of the
underlying disease and applying a complex rehabilitation program
we increase patients compliance. By geometrical analysis of the ver-
tebral spine using the Zebris system can be obtained dates regarding
all the angles and movements of the vertebral spine, more complex
and more sensitive assessment than the classic radiology.
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Sexuality rehabilitation on a spinal cord injury Portu-
guese population
A. Garrett1, F. Martins2, Z. Teixeira2

1Ph.D. Fellow; Hospital Rovisco Pais; Universidade Fernando Pessoa;
2Universidade Fernando Pessoa

Introduction. The trajectory of sexual activity after a spinal cord
injury includes an initial period of apparent asexuality, followed by
a period of rediscovery that usually occurs during the time of rehabi-
litation. The aim of this paper is to present the preliminary results of
an ongoing Ph.D. research on sexual rehabilitation following an
acquired spinal cord injury and propose an appropriate experimen-
tal intervention. Materials and methods. We evaluated a spinal
cord injured population from a Portuguese hospital (n=35), from

January to December 2009, composed of individuals aged between
20 and 55 years old, of both genders. The recruitment was done
through purposeful sampling, snowball type. We used semi-structu-
red interviews to study 5 sexuality dimensions: sexual mourning
after injury; last sexual contact up to the questionnaire; importance
of sexuality; ability to achieve orgasm; and erogenous zones map-
ping.The statistical treatment was performed using the SPSS®.
Results. 80% reported having thought about sexual issues in the first
3 months. 34.3% admitted having their first sexual contact during the
first 3 months. 44% reported having had sexual contact in the week
preceding the interview and 49% indicate that sexual activity is a
very important factor for the well-being. On the erogenous zones
map participants pointed mouth and neck, followed by the scalp.
Conclusion. Our sample is close to the population mentioned in
the literature, except the sexual mourning. It is mandatory an early
intervention in spinal cord injured patients, integrated into a syste-
matic plan. The assessment should focus on the subject’s narratives,
to find a pleasant sexuality and a satisfying sex life, compatible with
their new situation.
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The weight bearing paraplegic arm
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Introduction. Subjects with spinal cord injury lose muscle and
bone mass, but increase body fat in areas below the level of neuro-
logical injury. On the other hand, paraplegia is associated with con-
tinued use of upper extremities. The purpose of this study was to
investigate the changes of composition of paraplegic upper limb
according to the neurological level of injury. Materials and
methods. The study included thirty paraplegics in chronic phase (>
1.5 years) with complete paraplegia (AIS A) who were divided
according to the neurological level of injury in group A (n = 16, high
paraplegia: above thoracic (T) 7 neurological level of injury (NLoI)
with age: 33 ± 16 years, duration of paralysis (DoP): 6 ± 6 years, and
group B (n = 15, low paraplegia, T8-T12 NLoI with age: 39 ± 14
years, DoP: 5.6 ± 6 years, which were compared with 33 healthy
controls (group C) of similar anthropometric characteristics. All were
examined by whole body DEXA (Norland XR 36, Norland Corp.,
USA) regarding the local (arm) bone density, muscle mass and fat.
Results. Bone density was found statistically significant between
groups (p = 0.008) and pair-wise comparisons revealed statistically
significant differences between high vs. low paraplegia group and
controls (p = 0.028, p = 0.01, respectively). A negative correlation
was found in the high paraplegia group of muscle to fat mass (p =
0.009, r = -0.67). Muscle mass was increased by 2% and fat mass
decreased 26% in high paraplegics compared with low paraplegics.
Conclusion. These results suggest the occurrence of significant
changes in the composition of weight bearing paraplegic arm. 
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Introduction. To investigate the association between physical
activity and calcium intake on bone parameters. Materials and
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methods. To measure T-score and stiffness index in 1890 pre-and
postmenopausal women we used an Achilles Express QUS device
(GE Lunar Corp.) in the ankle and assessed physical activity and die-
tary calcium intake with a questionnaire designed for this study
(modification of MEDOS questionnaire). Participants were divided
according to: 1) weekly physical activity in women who have redu-
ced activity (have not or occasionally exercised), moderate and
regular activity and 2) daily consumption of calcium in women with
intake of less or more than 800 mg. Results. The comparison of
stiffness index was statistically significant among premenopausal
women and women with reduced (p = 0.016) and regular physical
activity (p = 0.039). In premenopausal women who exercised regu-
larly and received calcium above 800 mg QUS T -score values were
significantly higher (p <0.05) compared to the other regardless of
consumption of calcium. Conclusion. Regular physical activity and
adequate calcium intake is appropriate for women to get the greate-
st benefits for bone health.
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Introduction. Autonomic nervous system (ANS) dysfunction
seems is an important cause that leads to Raynaud’s phenomenon
(RP). Diagnosis of autonomic system disorders is therefore difficult
.One method for assessment of sympathetic fibers impairment in
peripheral neuropathies as well as disorders of sympathetic system in
other disease is the evaluation of Sympathetic skin Response(SSR).
Materials and methods. Twenty patients with primary and secon-
dary Raynaud’s phenomenon and 20 healthy subjects for control
group were studied. All the patients and controls were examined at
first and the SSR was measured in all of the patients and control
group by standard protocol . In both groups , subjects with diabetic
mellitus , thyroid disease , signs or symptoms of peripheral neuro-
pathy and drugs consumption that had effect on ANS, were exclu-
ded. Results. The patients had a mean age of 43.1±9 years .The SSR
to the electrical stimulus was absent in 3 patients . Right and left
median nerves latencies lasted 1.86±0.55 and 1.79±0.5 seconds
respectively. Comparison these findings with control group revealed
significant differences for SSR latencies (P. Value < 0.001). The mean
amplitude had not significant differences in both groups (p. value >
0.001). Conclusion. Overall in our study 80% individuals with
Raynaud’s phenomenon presented abnormal SSR ( P . value < 0.001 )
. It has been suggested that the absence or prolonged latency of SSR
were associated with the disorders of unmyelinated axons in RP 
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Introduction. To observe the functional outcome of Botox injec-
tion in patients with neurologic lesions and to correlate it to the
units injected, the regions of muscles selected the reduction of spa-
sticity’s degree. Materials and methods. We examined records for
all in- and out- patients (pts) with neurologic lesions (stroke, multi-
ple sclerosis, spinal cord injury, traumatic brain injury etc.) referred

to our departments during an 18 month period who received BoNT-
A (Botox®, Allergan Inc, Irvine, CA, USA), (25 male / 18 female) for
spasticity. We studied data on examinations of the injected muscles’
regions, BoNT-A dosage, number of sessions, the reduction of spa-
sticity and functional targets and parameters who interfere in rehabi-
litation process: 1) effect on the pain, 2) clonus, 3) Barthel index, 4)
use of orthotics, 5) percentage of pts referred for baclofen pump
implantation. Results. Seven pts repeated 2nd, 8 pts 3rd, 2 pts 4th and
1 pt 5th Botox sessions. An improvement on spasticity degree
(p<0.0005) was seen but did not differ significantly between ses-
sions. No difference in improvement between patients with a trau-
matic or non-traumatic pathology was found. To maintain the func-
tional benefits, sessions had to be repeated (mean interval 4
months). There was improvement of pain in all pts. Clonus was
reduced and Barthel index was significantly increased between ses-
sions (p=0.048). No significance between groups for baclofen pump
referencing was found. We found a correlation between spasticity
degree difference between sessions and units injected in the upper
limbs (r=0.5) but no correlation with number of injections administe-
red, and between the degree of improvement with Botox and baseli-
ne ASIA score. Conclusion. The main limitation of this study was
the small participants’ number underpowering the study. Also, diffe-
rent patients received different BoNT-A doses and number of injec-
tions. In a clinical setting this reflects every day practice. 
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Massotherapy in active first stage of labour
P. Tessari, A. Scognamillo
?????

Pain, massotheraphy, labour
Introduction. The aims of this study are to discussed massage

theraphy and its use in obstetric practice, check the reproducibility
of studies in the literature and investigate the effectiveness and
potential benefits from the use of massage during labour, in particu-
lar, regarding the control of pain. Materials and methods. The
objective is obtained through a review of available literature and
through a pilot study case-control. The study, carried out in collabo-
ration with University of Turin – Course of Degree in Obstetrics,
involves 30 patients in the first stage of labour; 15 patients are
subjected to massotheraphy. The applied massage consists in super-
ficial and circular movements, performed by mid-wife with the palm
of the hands, in lumbar area of the patient for 2-3 continuative
minutes, if possible extending for an hour, with a 5-10 minutes
break. Results. The group of patients, subjected to massage, achie-
ves a reduction of pain ( Student’s t-test: p-value < 0,01) and a
reduction in time of dilation period (Student’s t-test: p-value < 0,05).
In this study, in accordance with short current literature, massothe-
raphy demonstrates to control pain and to prevent the use of further
methods of containment of pain.Conclusion. All the patients accep-
ted massotheraphy, with enthusiasm and curiosity, describing it as a
pleasant and relaxing experience. Simple technique helps to create a
protective atmosphere and a particular positive relationship with the
patient during the active first stage of labour. Additional study is
required before using massotherapy in usual clinical settings.
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Cerebral palsy (CP) is a term that refers to a cluster of neurological
conditions resulting from an insult in the developing brain early in life
and is as common as 1.5 to 3 over 1000 live births. Spasticity can be a
severe, disabling symptom in children and adults with CP, along with
dystonia and other extrapyramidal or ataxic disorders. Managing spa-
sticity is an important task of specialists of the rehabilitation team and
is nowadays, done with several pharmaceutical, surgical and physical
interventions: oral medications, botulinum toxin (BTX) intramuscular
injections or alcohol/phenol nerve blockades, continuous baclofen
administration by intrathecal catheter, neurosurgical procedures, phy-
sical therapy, splinting, serial casting, stretching, positioning etc. In the
recent years the challenge of evidence-based rehabilitation has been
to prove whether the methods used to treat spasticity can also contri-
bute to quality of life and participation apart from altering the impair-
ment. In this perspective, BTX injection is a valuable tool in the hands
of rehabilitation teams, in order to address short and long-term
impairment and activity issues, since it has been shown that, apart
from producing a reversible, focal, selective muscle weakness and
thus reducing spasticity, it can also reduce the need for multilevel
orthopaedic surgery in children with CP. One can also find in the lite-
rature that botulinum toxin can be used to ameliorate the parameters
of gait, reduce drooling and improve hand function. BTX therapy has
its limitations, is not to be considered as a single intervention, and is
mainly used to reduce spasticity in order to allow or ease other reha-
bilitation procedures. It can also be combined with other pharmacolo-
gical methods of reducing spasticity. Managing spasticity in children
with CP is a task that requires reliable evaluation and outcome
methods, careful goal-setting involving the patient and family and a
multidisciplinary, efficient and committed rehabilitation team.

Virtual reality and motor rehabilitation of the upper
extremity in the first year after stroke
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Department of Neurorehabilitation IRCCS San Camillo Hospital,
Alberoni 70, 30126 Venice, Italy

Introduction. The purposes of the study were: to investigate the
effectiveness of Reinforced Feedback in Virtual Environment (RFVE)
compared to the Traditional Neuromotor Rehabilitation (TNR), for
the recovery of the upper extremity function after stroke and to
observe if the effect size changed related to the kind of stroke
(hemorrhagic or ischemic). Materials and methods. Patients affec-
ted by a stroke, occurring at last 1 year before the enrollment were
recruited. 44 patients (24 ischemic and 20 hemorrhagic) were rando-
mized into 2 groups (RFVE and TNR). Both treatments lasted 1 hour
daily. The upper extremity performance was evaluated at baseline
and 1 month thereafter. Clinical and kinematic assessments included
respectively the Fugl-Meyer Upper Extremity scale (F-M UE), the
Ashworth scale, the Functional Independence Measure (FIM) and
the mean linear velocity (Speed), the duration of movements (Time),
the number of submovements (Peak).Results. In the RFVE and TNR
groups outcomes changed respectively: F-M UE (13,7%) – (2,1%);
FIM (15,1%) – (4,3%); Ashworth (35,0%) – (-30,4%); Time (39,9%) –
(14,7%); Speed (23,8%) – (15,1%) and Peak (21,5%) – (9,7%). The
differences between groups were statistically significant (U Mann-
Whitney test p≤0.05), in all the variables except Speed. In the RFVE
and TNR hemorrhagic groups the outcomes changed respectively: F-
M UE (19,0%) – (2,6%); FIM (15,0%) – (5,2%); Ashworth (22,0%) –
(0,9%); Time (39,3%) – (21,1%); Speed (21,6%) – (20,0%) and Peak
(21,7%) – (12,0%). The differences between groups were statistically

significant in all the variables except Speed and Ashworth scale. In
the RFVE and TNR ischemic groups the outcomes changed respecti-
vely: F-M UE (10,1%) – (1,6%); FIM (9,6%) – (3,6%); Ashworth
(50,0%) – (-61,0%); Time (40,5%) – (40,0%); Speed (26,4%) – (26,5%)
and Peak (21,6%) – (21,6%). The difference between groups was
significant in Ashworth (p=0.002). Conclusion. These results indica-
ted that some post-stroke patients may benefit from a RFVE program
to improve their upper extremity function. We observed that the
upper limbs mobility improved regardless of the kind of stroke.
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Audit of Medical Record Keeping
N. Memon, R. Hanspal
Musgrove Park Hospital, Taunton, Somerset, UK

Introduction. Complete and accurate medical records are essen-
tial for effective patient care and improves patient safety and quality
of care. They are also the most important focus of any patient com-
plaint and litigation. The aim of the audit is to establish if records
are meeting the recommended standards. Materials and methods.
The standards chosen from the Royal College of Physicians
Standards on medical record keeping (1) were: 1) Every page should
include the patient’s name, identification number and location in
hospital. 2) Every entry should be dated, timed and signed by the
person making the entry. The name and designation of the person
making the entry should be printed against their signature. A retro-
spective review was conducted of the medical records of  patients
admitted to the rehabilitation ward over a 8 month period using a
standards proforma. Results. Number of patients admitted 32. Notes
available for audit 30. None of the records had the patients’ location
in hospital recorded on all pages. Only 10% patients had their iden-
tification number written on all pages of the notes. Ninety percent
had their name written on all pages. The name of the staff member
writing in the notes was documented in 80% ,the date in 92%, time
in 80% and the signature in 83% of patients records. Recording of
staff designation varied from 11 % to 100 % of all  entries.
Conclusion. The Audit demonstrated poor record keeping in recor-
ding patient location, patient identification number, and designation
of staff writing in the records. This can have significant medico-legal
implications in cases of litigation . Incomplete record keeping also
influences patient safety and quality of care. The Audit highlights the
need for improving staff awareness through appropriate training.
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Introduction. We evaluated sexuality in para-tetraplegic women
on a wheelchair (PaTe) who accessed our department in 2009.
Materials and methods. A self-made questionnaire was used and 31
PaTe, mainly spinal cord injury (SCI), were enrolled. Results. The
age ranged between 23 and 63 years (mean 43). The mean age of
para-tetraplegia onset was 28.8 years. Ten women were unmarried,
17 married and 4 divorced; 81% have or have had a partner post-
paraplegia, 17 had children (6 conceived post-paraplegia). Sexually
active: 71% PaTe reported to have been sexually active post-paraple-
gia with suitable vaginal lubrication. Genital sensitivity was preserved
in 11 and absent in 11. The 64% of PaTe had orgasm (even if at a
reduced intensity or obtained with difficulties in 8); in 4 the orgasm
was reached notwithstanding the genital anesthesia (GA). GA was
present in 7/8 anorgasmic patients but 91% of GA was sexually sati-
sfied. Sex was satisfactory for 77.3% women and 95.4% PaTe used
contraceptive methods. Sexually inactive: In 8 patients (3 cervical
SCI) the onset of paraplegia dated to a mean lower age compared to
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the Sex active PaTes (25.7 vs. 28.8 years) and this age further decrea-
ses to 20 in the 6 unmarried women. Discussion. The PaTe in whom
the para-tetraplegia happened at a young age, especially if they were
unmarried and tetraplegic, resulted the most affected in Sex. The
majority of the PaTe has an affair with sex intercourses and reports
sexual satisfaction. Four GA were able to reach the orgasm, probably
thanks to extragenital stimulation or to fantasies. Conclusion. Many
PaTe preserve a satisfactory sexual life. 
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Introduction. Diabetes is not viewed as a single disease but it is
rather a group of metabolic disorders include alterations in the car-
bohydrate, fat, and protein metabolism associated with absolute
and/or relative deficiencies in insulin secretion It has been reported
that the pathophysiology of diabetes includes increased oxidative
stress and impaired expression of endogenous antioxidants in diffe-
rent tissues and organs in the body. Goals and objectives. The
main goal of this study is to evaluate the expression of heat shock
protein (HSP), and inducible nitric oxide (iNO) in the brain of rats
with induced diabetes, and to study the effect of endurance exercise
training on the expression of these markers. Materials and
methods: Forty male Sprague-Dawley rats were randomized into 4
groups, sedentary control (SC, n=10), exercise control (EC, n=10),
sedentary diabetic (SD, n=10), and exercise diabetic (ED, n=10).
Diabetes was induced by alloxan injection (120 mg/kg). Treadmill
exercise training was carried out for 4 weeks starting as soon as the
animals developed diabetes. Animals were sacrificed, and brain tis-
sues were evaluated by immunohistochemistry for the expression of
HSP and iNO. Results and discussion. Diabetes leads to decrease
level of HSP, There was also significant increasesd level of iNO in
diabetic rats. Exercised reversed the trend in diabetic rats and signifi-
cantly increased the level of HSP and decreased the level of iNO.
Conclusion. Exercise, in part protects the brain from oxidative
stress damage that accompanied diabetes.  

Assessment of disability in obese patients
CapP. odaglio, A. Brunani, G. Spera, L.M. Donini
Istituto Auxologico Italiano IRCCS

Introduction. Obesity is a chronic disease associated with an
increased risk of disability. The aim of the study was to validate a
new assessment test proposed in 2009 by the Italian Society for
Obesity to measure disability. Materials and methods. A multicen-
tric study involving 16 Centres in Italy was performed. The asses-
sment test (TSD-OC) is composed by 7 sections (pain; stiffness; acti-
vities of daily living and indoor mobility; housework; outdoor activi-
ties; occupational activities; social life) and 36 items. The patient
assesses subjectively disability for each item by means of a visual
analogue scale. TSD-OC was validated against different functional
(6-minute walking test, 6MWT) and quality of life parameters (SF-
36). The following assessments were also administrated: Roland-
Morris Disability Questionnaire (RMDQ), Disabilities of the Arm,
Shoulder and Hand (DASH), the Western Ontario and McMaster
Universities index (WOMAC), SF-12 questionnaire and Short Physical
Performance Battery (SPPB). Results. 449 obese subjects (30.5% M,
69.5% F;.mean age 51.1 ± 14 years) were enrolled in the study. A
statistical significant correlation was found between TSD-OC, SF-36
and 6MWT.No significant correlations between BMI and RMDQ,
DASH, WOMAC, SF-12. Results showed a high correlation between
BMI and TSD.OC, both for the global score and for some items:

“pain while carrying loads” (rho= 0.47), “difficulty at work” (rho=
0.51), “need to be often absent from work” (rho= 0.46).
Conclusion. Disability correlated to obesity is peculiar: our study
suggests that TSD.OC can be considered a general assessment tool
and, given the lack of disease-specific scales, it can be proposed as
a valid assessment of the obesity-related disability. 
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A complex case of pituitary apoplexy
N. Memon, R. Hanspal
Musgrove Park Hospital, Taunton, Somerset, TA1 5DA, UK

Introduction. We present a complex case of pituitary apoplexy
with total blindness, behavioural problems and suicidal intent.
Incidence of apoplexy in pituitary adenoma is 2-7%. Pituitary apo-
plexy causing visual loss is seen in 62% of cases. Combination of
pituitary apoplexy with total blindness, over anticoagulation, severe
behavioural and physical problems makes this case complex, highli-
ghting the need for provision of specialist rehabilitation in an acute
setting. Clinical Details. A 71 year old gentleman with a known
pituitary adenoma was admitted with total blindness secondary to
haemorrhage in the pituitary adenoma due to over warfarinization.
He required reversal with fresh frozen plasma but was deemed
unsuitable for surgery. He was on warfarin for atrial fibrillation. He
was bed bound and totally dependent. He had a past history of left
sided hemiparesis, type 2 diabetes mellitus and heart failure. His
behaviour problems consisted of screaming episodes causing major
disruption to the smooth functioning of the ward. He was clinically
depressed, threatened suicide and was assessed psychiatrically as
being a high suicide risk. Management. The rehabilitation team
managed his physical, sensory and behaviour problems. Acute spe-
ciality input was required from endocrinology for his unstable elec-
trolytes, from cardiology for acute heart failure management and
from psychiatry for his suicide risk. He was not considered appro-
priate for transfer to a psychiatric facility or community hospital and
his care could only be provided in the acute hospital. Conclusion.
This case demonstrates the importance of close monitoring of anti-
coagulation. The case also raises service delivery issues. Currently
rehabilitation services in the UK seem to be moving into the com-
munity . This case demonstrates the need for future service planning
to ensure that complex cases can receive rehabilitation in an acute
hospital setting where access is available to all the acute specialities.

Treatment of patients with fibromyalgia syndrome with
vibration massage by deep oscillations
K. Kraft, S. Kanter, H. Janik 
Chair of Complementary Medicine of the University of Rostock,
Germany

Introduction. The effective treatment of fibromyalgia syndrome
(FMS) is still under discussion, however, some patients seem to pro-
fit from light massage (1). The aim of the present pilot study was the
evaluation of the tolerability of treatment with vibration massage
(deep oscillation) and of the effects on symptom severity, pain, and
quality of life in patients with FMS. Materials and methods. In a
prospective observational study patients (n = 70, age: 57.3 ± 10.5
years) were assigned to receive 10 treatments with deep oscillation
massage with an electrical device within 5 weeks. Outcome parame-
ters were adverse events, the fibromyalgia impact score (German
version (FIQ-D)), the subjective pain (VAS), the quality of life (SF-
36) and the McGill Pain Questionnaire (MPQ). Data was collected at
baseline (I1), after completion of treatment (I2) and additionally 2
months after I2 (I3). Results. Sixty-three patients finished the study
per protocol. At I2 and I3, the FIQ-D and all measures of pain and
quality of life were improved clinically relevant (p<0.001). At I2,
patients reported that the adverse events related to treatment (n=56,
mainly pain and fatigue) were mild and short lasting, they did not
result in drop-outs. Twenty-nine patients did not report any adverse
events. Patients rated the tolerability of the treatment as 1.8 (95 % CI
1.53;2.07) (5 point Likert scale).Conclusion. The results of the study
suggest that a treatment series with deep oscillation massage has a
long-lasting effect on symptoms of fibromyalgia, pain and quality of
life. As it was well tolerated, it may be a useful and safe tool for the
symptomatic treatment of FMS. 
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Superimposed neuromuscular electrical stimulation to
recover range of motion at the hand
M. Boisgontier, V. Nougier
?????

Introduction. Proximal interphalangeal joint (PIP) injuries can
reduce the functional capacity of the entire hand. To prevent such a
physical impairment, range of motion (ROM) must be recovered as
soon as possible after injury. The present study intends to compare
the effects of voluntary muscular contraction (VOL) and superimpo-
sed electrical stimulation (ES+VOL)1 on the ranges of flexion and
extension recovery at the finger PIP following sprain. Materials and
methods. Eight subjects (25.9±4.7 years) participated voluntarily in
this study. Participants were seated with their right harm placed on a
hand rehabilitation pegboard.2 Two conditions of VOL and ST were
performed in flexion and extension motions of the PIP. During
twenty min sessions, the task was to bend (or to stretch) fingers
when they were feeling current at the non-tested arm. Train charac-
teristics were 30 Hz frequency, 200 µs pulse duration, and 40% duty
cycle (4 s on, 6 s off). Stimulation was delivered at the maximal tole-
rated intensity (mean intensity used was 28.2 ± 7.1mA) to the tested
arm in ST conditions and at a sensitive intensity to the non-tested
arm in both conditions. Immediately before and after each condi-
tion, active range of motion was measured using a finger goniome-
ter. Results. Analyses of the data showed that (1) in all conditions,
ranges of motion were significantly greater post-session than pre-
session (P < 0.05). Analyses of ranges of motion showed (2) that
ROM was significantly greater in the ST condition (P < 0.05) in
flexion. Conclusion. The present findings suggest that ST allows
muscle contraction features that are more efficient to reduce adhe-
sions and joint stiffness. They also evidence that this technique
could ensure better mobility of the finger PIP joint following sprain.
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Superimposed Neuromuscular Electrical Stimulation
Effects  on Maximal Voluntary Contraction
M. Boisgontier, M. Emprin, N. Vuillerme, M.D. Iversen
?????

Introduction. There is conflicting evidence regarding the effecti-
veness of protocols using the superimposed electrical stimulation
technique (SES) on improving maximal voluntary contraction (MVC)
in real time. 

The purpose of this study was to examine maximal grip strength
in three conditions of contraction – MVC; SES at pre-motor intensi-
ties and SES at maximal intensities – in order to better understand
effectiveness and limitations of superimposed neuromuscular electri-
cal stimulation in rehabilitation. Materiasl and methods. Twelve
right-handed males (mean age: 35±11 years) participated in this
study. They were seated and were instructed to perform three grip
determinations with maximal strength in the three testing conditions
that were randomly performed. Isometric strength measures in kilo-
grams were assessed using a Jamar dynamometer. Electrical stimula-
tion were delivered at a premotor intensity (14.8±1.5 mA) in the
SESpremot condition and at the maximal tolerated intensity (29.5 ±
6.8 mA) in the SESmax condition. Two electrodes were placed on
the participant’s forearm. Joint blocking was required at the wrist
and was set up using a hand therapy pegboard. The results obtained
in the three testing conditions (MVC, STpremot and STmax) were
averaged across the 3 trials. Results. The ANOVA showed decrea-
sing maximal force production from MVC to STpremot and from
STpremot to STmax (F2,22=24.67, P<.0001). The post-hoc analysis
revealed significant differences between all these conditions
(Ps<.01). Conclusion. The primary outcome of this trial is a statisti-
cal (p<.05) and clinical decrease in maximal grip strength in SES.
Interestingly, this decrease is related to the electrical stimulation
intensity: the higher the intensity, the weaker the grip strength
(MVC>SESpremot>SESmax). These data suggest that ST unbalanced
muscular synergies that are essential to produce maximal grip
strength at the hand.1
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Effects of Electrical Stimulation Superimposed to
Voluntary Muscular Contraction on Muscular
Endurance
M. Boisgontier, B. Moineau, R. Cuisinier, N. Pinsault, V. Nougier

Introduction. The effects of superimposed electrical stimulation
on maximal voluntary contraction have been studied in the context
of muscle strengthening. However, none of the concerned studies
has investigated the possible effects of this technique on muscular
endurance. Therefore, the purpose of the present study was to
assess in real-time effects of superimposed electrical stimulation on
voluntary maximal contraction over time. Materials and methods.
17 right-handed adults participated in the experiment. They were
seated in front of a force platform (AMTI®, model OR6-5-1) vertical-
ly positioned. Two electrodes were placed onto the left forearm and
two other electrodes onto the right triceps brachii muscular body.
Participants were instructed to produce maximal force against the
force platform when they were feeling stimulation in their left
forearm. They performed 50 repetitions in two conditions of volun-
tary muscle contraction alone (VOL) and with superimposed electri-
cal stimulation (SES). For electrical stimulation, a portable stimulator
(Elpha 2000, Danmeter) was used to deliver stimulation at a sensiti-
ve intensity to the forearm in both conditions and at the maximal
tolerated intensity to the right arm in the SES condition. 

Force production was analyzed during 500 sec. Data forces were
sampled at 100 Hz (12-bit A/D conversion) and low pass filtered
with a second-order Butterworth (10 Hz). Results. The ANOVA
showed a significant main effect of condition of contraction
(F1,800=64.21, P<.0001). The interaction of Condition of contraction
(VOL vs ST) x Number of trials (from 1 to 50) was also significant
(F49,800=2.66, P<.0001). Fisher post-hoc test revealed that force pro-
duction significantly decreased in the VOL condition as compared to
the ST condition from the 31st trial (P<.05). Conclusion. The present
findings suggested that SES enables to maintain a high level of force
during a longer period of time than the voluntary muscular contrac-
tion alone.

Audit of discharge reports following Traumatic Brain
Injury
R. Hanspal, T. Abdul-Wahab
Musgrove Park Hospital, Taunton, Somerset, TA1 5DA,UK

Introduction. Discharge reports form an important part of com-
municating relevant information about a patient’s in-patient hospital
care to the General Practioner.The aim of the audit was to establish
if appropriate information was included in the discharge reports of
patients with traumatic brain injury (TBI) discharged from specialist
rehabilitation beds in hospital back to the community. Materials
and methods. The Standards set specified that the Glasgow Coma
Score (GCS), duration of loss of consciousness (LOC), duration of
Post Traumatic Amnesia (PTA), seizures, imaging results, cognitive
impairments and follow up plans must be  included in all discharge
reports. A retrospective review was undertaken of discharge reports
of all patients discharged from the neurorehabilitation beds over a
year with a diagnosis of TBI. A proforma was completed for all
patients and the data analysed. Results. The total number of
discharge reports was 18. GCS was recorded in 5 (27.78 %), LOC in
1(5.55 %), PTA duration in 0, imaging results in 13 (72.2 %), the pre-
sence or absence of seizures in 8 (44.44 %), cognitive impairments
in 8 (44.44 %) and follow up plans were documented in 17 (94.44
%) of the 18 discharge reports. Conclusion. The Audit showed
significant omissions in the discharge reports. Inclusion of appro-
priate information  assists the General Practioner  in planning the
patient’s future rehabilitation in order to optimise their recovery and
participation in the community. The discharge reports are written by
junior doctors and training was identified as a key factor in impro-
ving the content of the reports. Since conducting the audit, this trai-
ning has been incorporated into the junior doctors training and
induction in Rehabilitation Medicine. In order to assess if improve-
ments have been made it is recommended that the audit is repeated.

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 43

INDEX



Audit on the use of antiepileptic drugs following trau-
matic brain injury
I. Hai, R. Hanspal
Musgrove Park Hospital, Taunton, Somerset, TA1 5DA, UK

Introduction. Seizures risk is increased after traumatic brain injury
(TBI). Following TBI, seizures are classified as ‘early’ (within 7 days)
or ‘late’ (after 7 days). There is evidence that prophylactic antiepileptic
drugs (AEDs) reduce the incidence of early seizures, but there is no
evidence on reduction of late seizures. The aims of the audit were: 1)
To identify current practice in prescribing AEDs following TBI in
patients transferred to the Neurological Rehabilitation Service. 2) To
establish if guidelines were being followed. Materials and methods.
Standards were derived from the UK National Clinical Guidelines fol-
lowing Acquired Brain Injury (1). The Standards recommend: 1) AEDs
should be discontinued after 7 days if prescribed in patients with no
seizures or with seizures within  48 hours following TBI. 2) If late sei-
zures occur, AEDs should be prescribed, monitored and long term
AED treatment plans documented. Retrospective review of medical
notes of randomly selected patients admitted to our service following
TBI over a 3 year period was undertaken. Results. Total number of
patients – 17. Early seizures – nil patients. Late seizures – 3 patients.
No seizures – 14 patients. Three patients were prescribed prophylactic
AEDs. In only one of these patients AEDs were discontinued after 7
days. All patients with late seizures were prescribed AEDs. In only 2
of the 6 patients prescribed AEDs, the treatment was monitored and
long term plans documented. Conclusion. No consistent pattern of
prescribing AEDs following TBI was identified .The key areas that
need to improve are the appropriate use of prophylactic AEDs and
documentation of a monitoring and follow up plan. This audit indica-
tes that the recommended standards are currently not being followed
and a repeat audit is planned.
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The International Classification of Functioning,
Disability and Health (ICF) in Vocational Rehabilitation
and Disability Assessment in Slovenia
P. Ptyushkin, G. Vidmar, H. Burger, C̆. Marinc̆ek 
Multidisciplinary Research Network on Health and Disability in
Europe (Murinet), University Rehabilitation Institute, Republic of
Slovenia, Ljubljana, Slovenia 

Introduction. ICF is a new framework to be used in different
health-related areas, including vocational rehabilitation. In 2004, the
Vocational Rehabilitation and Employment of Persons with
Disabilities Act made the use of ICF obligatory for the assessment of
persons with disabilities and development of rehabilitation programs
for work reintegration in Slovenia. The study illustrates the use of
the ICF in vocational rehabilitation in Slovenia. Materials and
methods. A survey was developed, and group and individual inter-
views were conducted with professionals involved in vocational
rehabilitation in order to collect their opinion about ICF. The majo-
rity of ICF users in vocational rehabilitation in Slovenia were cove-
red. Results. The vast majority of the respondents believed that ICF
helps to create a common language for the multidisciplinary com-
munication. The main advantages of the ICF identified by the
respondents were that it provides a holistic view of the person,
assesses complexities of functioning, provides a unified language,
and offers quick and easy insight into functioning. The exposed
disadvantages of ICF were complicated terminology and subjective
influence of the assessor. Additional qualitative analysis of the users’
understanding of ICF and its purpose revealed heterogeneity.
Significant differences between public and private organisations
were found. Conclusion. ICF is a promising tool for use in vocatio-
nal rehabilitation and disability assessment in Slovenia. A major chal-
lenge is the lack of interface between ICF and policies regarding
vocational rehabilitation in Slovenia.
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Evaluation of the effects of Selective Rehabilitation on
the Patients with Chronic Low Back Pain
M.A. Shakoor, A.K.M. Salek, M. Tariqul Islam, .Md. Moyeenuzzaman
Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh

Introduction. Chronic low back pain (LBP) is the most common
cause of long term disability in middle age in many countries. Back
symptom is the most common disability in patients under the age of
45 years . Abnormalities in the lumbar spine are common and dege-
nerative changes virtually be found in all older people. There are
many methods of management of LBP. Chronic LBP is resistant to
treatment, and patients are often referred for multidisciplinary treat-
ment. Current multidisciplinary bio-psychosocial rehabilitation
regards disabling chronic pain as the result of multiple interrelating
physical, psychological, and social or occupational factors. To find
out the effects of selective rehabilitation on chronic LBP an effort
was made to make the disabled patients into working one.
Materials and methods. A total of 139 patients were selected and
divided randomly into two groups. Group-A was treated with NSAID
and selective rehabilitation and Group-B was treated with NSAID
only. NSAID in the form of tablet Naproxen (250mg) twice daily
orally after meal was given in both the groups. Selective rehabilita-
tion treatments in the form of activities of daily living instructions,
assistive devices and exercise were given in group-A only.
Assessment of the patients was done by Visual Analogue Scale,
Schober’s test, Oswastry Disability Index and Modified Zung Index.
Student’s ‘t’ test and Chi-squired test was done as required to see the
level of significance. Results. Improvement was found in booth the
group of patients having chronic LBP after treatment (P = 0.001). But
in comparison, more improvement was found in the patients recei-
ving selective rehabilitation treatment (p = 0.001). Conclusion.
Rehabilitation treatment may play an important role to reduce the
disability of the patients with chronic LBP. 

Rehabilitation after anterior cruciate ligament recon-
struction related to graft choice 
M. Bacchini , C. Rovacchi, M. Rossi
“Don Carlo Gnocchi” Foundation, ONLUS, “S. Maria ai Servi” Center,
Parma, Italy

Introduction. There are various surgical procedures for ACL
reconstruction and various rehabilitation protocols. As both patellar
tendon (PT) and hamstring (HS) grafts are used for ACL reconstruc-
tion, it is clinically relevant to understand the biomechanical diffe-
rences in knee function associated with each graft (1). Materials
and methods. Eight patients with ACL injury, who underwent liga-
ment reconstruction surgery with patellar tendon grafting (PT)
(mean age, 28 ± 3 years), and eight ACL-reconstructed patients with
an semitendinosus and gracilis tendon autograft (HS) (mean age, 29
± 3 years) volunteered to participate in the present study. These
patients were assessed between the 5th and 7th month postsurgery
with clinical-anamnestic investigation, including the Hughston Clinic
subjective knee questionnaire, and by gait analysis with EL.I.Te.
optoelectronic system, two dynamometric platforms and dynamic
electromyography. Results. The patellar tendon patients (PT) pre-
sented a reduced knee flexion angle. These patients demonstrated a
reduced external knee flexion moment at mid-stance whilst patients
with hamstring grafts (HS) had a reduced external extension
moment at terminal-stance. Conclusion. The patients who had
undergone patellar tendon (PT) anterior cruciate ligament recon-
struction to 6 months from the intervention must avoid chain exerci-
ses open kinetics, while produce incrementally augment graft ten-
sion in proportion to greater angle flexion (2). These results suggest
that there are graft-specific differences in knee biomechanics after
ACL reconstruction that appear to relate to the donor site. 
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Nerve block in the management of the upper motoneu-
rone syndrome. Result of musculocutaneus Neurolysis
with Phenol
F. Medina Estévez, J. Sanchez Enriquez, M. E. Santandreu Jimenez, 
L. Méndez Suarez, G. Miranda Calderín.
Servicio de Rehabilitación, Complejo Hospitalario Universitario
Insular Materno-Infantil, Las Palmas de Gran Canaria, Spain

Introduction. The aim of this study is to determine if the nerve
block witn phenol is useful in the treament of spasticity following a
upper motonerurone injury in flex elbow spasticity. Materials and
methods. We have conducted a prospective study including 16
patients who had flex elbow overactivity, secondary to upper motor
neuron injury. The population is distributed in stroke, traumatic
brain injury and multiple sclerosis etiology. The parameters that
were evaluated were: modified Ashworth Scale; frequency spasms
by the scale of Penn. Results. The results were as follows with
respect to the tone , find significant differences between the initial
measurement and after 3 and 6 months of treatment, respect to the
frequency of spasms significant differences were found.
Conclusion. Therefore, the musculocutaneus nerve block with phe-
nol, could be considered a useful technique for the treatment of spa-
sticity in patients who require large doses of botulinium toxin, that
exceed the amount described as a maximum.
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Responsive technology in rehabilitation of children
with cochlear implant
A. Rega, M. Caretti
Department of Relational Science “G. Iacono”, University Federico II,
Natural and Artificial Cognition Laboratory, Naples, Italy

Introduction. The last decades have seen considerable changes
in cognitive rehabilitation. New kinds of equipments and rehabilita-
tion tools such as computer software, intelligent toys and robots
seems to be corner the market of tool for rehabilitation. Our goal is
obtain a cognitive rehabilitation system that train a basic instrumen-
tal cognitive function embedded in a complex behavioural skills, by
interaction with real objects in real world. Materials and methods.
We created a prototype system, called “AnimA”. it allow to “give life”
to daily use’s objects (toys, utensils, carpets, furniture, walls, etc.).
When humans come into contact with an object, trough a tool like
glove or wand, the environment react emitting sounds, words, phra-
ses, movies or activating some devices (lighting of lamps, opening /
closing doors, etc.). A first case study of the system will involve the
rehabilitation of children with cochlear implant or auditory prosthe-
sis, allowing therapist (or parents) to animate easily objects and
distribute them in any enclosed space (a room of games, a gymna-
sium, therapeutic setting, etc.), to perform exercises of vocabulary
acquisition and object based story telling. The goal is try to maintain
high motivation to rehabilitation, allowing the humans to come into
contact with many stimuli in a playful and autonomous way. Thanks
to interaction, human becomes an active part that explores and
manipulates objects of a live environment, the surround respond
with changes which stimulates human’s sensory level (visual, audi-
tory, etc.). Results. In the light of our preliminary observations the
training became more attractive for child, but to assert if the prototy-
pe improve the vocabulary acquisition and catalyze trainer’s atten-
tion on the tasks we will analyze data coming out from the future
experiment. Conclusion. During this year, the responsive techno-
logy served a lot of halt care application, but all was interactive and
supportive for specific handicap, in our case we have to create a
prototype to rehabilitate ad not to support cognitive dysfunctions. So
we will assess the power of this technology in rehabilitation actions.
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Detrusorial injections of Botulinum Toxin in overactive
bladder due to multiple sclerosis: 10 year experience 
E. Andretta1, C. Zuliani2, E. Cossaro1, C. Fattorello2, G. Artuso1

1Urology Unit, General Hospital Dolo (Venice)
2Neurology Unit, General Hospital Mirano (Venice) 

Introduction. We report our experience with detrusorial injec-
tions of botulinum toxin (ITox) in overactive bladder (OB) due to
multiple sclerosis (MS). Materials and methods. From 2000 to 2009
15 subjects (12 females; age 30-72, mean 46 years) underwent ITox.
Twelve patients used clean intermittent catheterisation (CIC).
Videourodynamics confirmed OB in all. All subjects kept voiding
diaries; urgency and quality of life (QoL) were evaluated by visual
analogical scales (1-5 no urgency-serious urgency; 1-5 QoL very
poor-QoL excellent). Botox 300 IU were used despite of 5 cases
(100-200 IU to maintain micturitions). Results. Patients were evalua-
ted at 15 days and subsequently as needed (average follow-up 47
monthts, range 2-121). In all cases we observed significant reduction
of urgency (mean from 4.4 to 1.4) and in pads used (from 3.2 to
0.5/day) while QoL improved (from 1.3 to 4.2). 5/8 subjects, in
whom the post-void residual (PVR) pre-treatment was superior to
the voided volume (VV), became unable to void. In 3/8 cases, with
PVR inferior to VV, the number of micturitions/day decreased by
50% with an average increase of 30% in VV and an average reduc-
tion of CICs from 2.6 to 1.6/day. Three women - with OB at high
pressures – maintained spontaneous micturitions without PVR, with
decrease in frequency (from 12 to 6.7/day) and increase of 100% of
bladder capacity. ITox effects lasted on average 8.4 months (range 4-
14), and 9/12 patients repeated them successfully  (average 3.9
times, range 1-9). Discussion. ITox is effective in OB, also if due to
MS. Furthermore ITox transformes incomplete urinary retention into
complete whenever pre-treatment PVR was superior to VV. In
women able to void ITox can resolve OB without compromising
complete voiding. Conclusion. ITox is a mini-invasive therapy
which dramatically improves the QoL of patients with MS by sup-
pressing urgency and urinary incontinence. The urologist can forsee
its results considering voiding modalities.
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Osteoporosis in patients with multiple sclerosis: propo-
sed therapeutic and diagnostic protocol 

Authors
Y. Dionyssiotis1,3*, P. Papaioannou3, G. Lyritis3, D. Kiourtidis2,  
A. Karvouni2, I. Kliafas2

1Rehabilitation Department
2Neurologic Department, Rhodes General Hospital, Rhodes, Greece 
3Laboratory For Research Of The Musculoskeletal System, University
of Athens, Kifissia, Greece

Introduction. Despite the increased number of risk factors in
patients with multiple sclerosis (MS) there are no guidelines on the
measurement of bone density and also there is no real ranking
system similar to that for postmenopausal women. Therefore we
think would be more appropriate to use the term low bone mass
instead of osteoporosis or osteopenia and also take into account the
Z-score obtained from the measurement of bone densitometry.
Although in the international literature the term osteoporosis is used
and patients are classified according to criteria by WHO for postme-
nopausal women.Materials and methods. 

The diagnostic evaluation for osteoporosis should include: the
patient’s history (disease-attendant complications, drug-using cortico-
steroids, alcohol, smoking and information about the duration of the
disease, the mobilization, the use of devices); anthropometric para-
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meters (age, body mass index); clinical examination (clinical asses-
sment of mobility-functionality and spasticity); imaging control (mea-
sured by DXA bone density in the spine, hip and / or the tibia p
QCT); hormone control, biochemical control (markers of bone tur-
nover blood and urine). Results. Treatment is focused at osteoporo-
sis treatment and prevention of future fractures and may include the
following: 1) Pharmaceutical treatment with bisphosphonates that
have been studied in patients with brain and spinal cord lesions and
had positive effects on bone parameters; 2) use of calcium supple-
ments (under monitoring of kidney function) and vitamin D; 3)
Advisory regarding the disease, the particularities of this population
group and recognition of fractures; 4) Education to prevent falls; 5)
Physical therapy program that includes: a) range of motion exercises
to avoid restriction of mobility, b) loading exercises to reduce bone
loss, c) retraining standing and therapeutic walking with orthoses ,
d) use of passive – active mobilization bicycle; 6) Dietary interven-
tions to improve the dietary intake of calcium and nutrition indica-
tors. Conclusion. Based on the literature regarding osteoporosis in
MS we suggested a diagnostic and therapeutic protocol assessment
and treatment of osteoporosis in patients with multiple sclerosis

Greek guidelines of hellenic institution of osteoporosis
with respect to the exercise of osteoporosis and falls
Y. Dionyssiotison behalf of Hellenic Institution of Osteoporosis
(HELIOS)
Rehabilitation Department, Rhodes General Hospital, Rhodes, Greece 

Introduction. Although exercise is used on a widespread basis,
in postmenopausal osteoporosis has not yet significant evidence-
based data. These Greek guidelines with respect to the exercise of
osteoporosis and falls emerged from an extensive review of the lite-
rature of the subject. Where specialized studies lacking we preferred
to refer to the opinion of experts. Materials and methods. The
effect of exercise on bone mineral density is side specific. For this
reason, the exercises should be selected to focus in clinical points of
interest. (A) Aerobic exercise is effective in reducing the loss of
bone density in the spine and wrist. (A) The exercise should be
intensive (i.e. capable of producing significant ground reaction for-
ces, repetitive and in short time). (C) The muscle strengthening exer-
cises are effective in reducing bone loss while the increase in
muscle strength is associated with regional increase in bone density
and is maintained for a short to moderate time duration. (A).
Results. Although the exercise has proven benefits, the ideal type of
exercise, duration and intensity to prevent falls is an area not yet
fully clear. (B). Conclusion. Exercises that improve balance, inclu-
ding Tai Chi, are effective in population groups at highest risk of fal-
ling. (A) 

Study of spinal orthoses in postmenopausal women 
Y. Dionyssiotis1,2, G. Michas1, A. Galanos1, G. Trovas1, G.P. Lyritis1

1Laboratory for Research of the Musculoskeletal System, University of
Athens, Kifissia, Greece
2Rehabilitation Department, Rhodes General Hospital, Rhodes, Greece

Orthoses, osteoporosis, women
Introduction. We investigated the efficacy and the compliance of

spinal orthoses in postmenopausal women. Materials and methods.
We planned a 2 year perspective study including 50 community
dwelling postmenopausal women above 50 years, with established
osteoporosis and/or an angle of kyphosis more than 55 degrees.
Women were separated in group A (n=20, using rigid orthosis
Spinomed / Spine–x), group B (n= 20, using elastic multifunctional
orthosis Osteomed, Spinomed active) and group C (n=10, women
who denied the use of orthosis). Women of groups A and B were
asked to wear the orthosis for at least 2 hours/day for 12 months. All
women receive pharmacotherapy. We measured anthropometric
values (age, height, weight, body mass index) and calculated isome-
tric maximum strength of trunk muscles (Force(F)/Weight(W)abdomi-

nals, F/ Wextensors) with ISO-RACK device (Digimax, ÃechaTronic,
Germany) and we assessed back pain with visual analogue scale
(VAS). In addittion women completed a compliance questionnaire.
Results. Women of group A were significant older and felt more
pain (72.3±8 vs.61±10.5 and 65±16.5 vs.45±16.5, p=0.015 and
p=0.014, respectively, at the beginning of the study but had similar
strength (ns) compared with group C. The compliance of wearing
orthosis for 6 months was 66%. Spinomed decreased significantly
pain (41±17.3 vs. 65±16.5, p=0.001) and increased trunk muscle

strength (F/Wabdominals 197.8±82.7 vs. 131.2±53.7, p=0.005 and F/
Wextensors 246.3±59.5 vs.197.6±48, p=0.003). Conclusion. These pre-
liminary results suggest that orthoses could be an effective interven-
tion for back pain and muscle strengthening in osteoporotic women.
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Review of rehabilitation practice in a specialist in-
patient setting
R. Hanspal, I. Hai
Musgrove park Hospital, Taunton, Somerset,TA1 5DA, UK

Introduction. The British Society of Rehabilitation Medicine
(BSRM) standards (1) are currently the recommended standards for
in-patient rehabilitation practice in the UK. The aim of the review
was to establish if the our service meets these standards. Materials
and methods. The standards chosen were: 1. Rehabilitation should
be provided by a multidisciplinary (MDT) team. 2. There should be
defined and publicised referral criteria. 3. Patients should have
appropriate induction and their care plans completed within 24
hours. 4. Patients should be actively involved in goal setting. 5.
Patients should have a keyworker. 6. Goals should be reviewed at
least fortnightly. 7. Outcome measures should be documented at
discharge and audited. 8. Long term outcomes should be recorded
using validated measures. Data regarding our current practice was
collected and compared with the above standards using a Standards
Proforma. Results. Rehabilitation is provided by a MDT. The service
has an operational policy in place including referral criteria. All
patients receive induction and care plans are completed within 24
hours. Goals are set regularly but patients are not actively involved
in goal setting. Goals are reviewed weekly by the MDT. A key
worker is allocated for all patients. Outcome measures are documen-
ted and audited. Long term goals are recorded but validated measu-
res are not used. Conclusion. This review identifies areas of good
practice and other areas that require improvement. The service
needs to be better publicised enabling effective use of resources.
Patients should be actively involved in goal setting and long term
outcomes should be documented using validated measures. We plan
to repeat the review after implementing the above changes.
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The use of serum biomarkers to predict outcome fol-
lowing mild traumatic brain injury
A. Michalak, J.  Topolovec-Vranic, M.A. Pollmann-Mudryj, 
D. Ouchterlony, A. Romaschin*, C. Masanic, D. Klein, J. Spence, 
A. Baker**
St. Michael’s Hospital, Trauma & Neurosurgery Program, Head
Injury Clinic, Division of Clinical Chemistry, Department of Critical
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Introduction. The purpose of this study was to examine whether
the use of a simple screening tool, the Galveston Orientation and
Amnesia Test (GOAT) in conjunction with the measurement of S100
calcium binding protein B (S-100B) and Neuron-Specific Enolase
(NSE) proteins in patients with mild traumatic brain injury (mTBI),
would reliably and accurately predict patients who could be dischar-
ged from ongoing medical care related to brain injury at 6 week
post-injury1,2 . Materials and methods. In this prospective cohort
study patients arriving to the ED with a suspected mTBI were scree-
ned for: non-penetrating mTBI; ED arrival within 4 hours of the
injury; 18-65 years of age. Patients were administered the GOAT and
a blood sample was collected for biomarker testing. Participants
returned for further assessments at 1 week, 6 weeks and 12 weeks
post-enrollment. Results. A total of 135 patients were enrolled into
the study (mean age, 39.9 years), 62% male. At the time of enroll-
ment the mean Glasgow Coma Score was 14.9 and the mean GOAT
score was 91.2. Elevated levels of S100B and NSE were observed for
53% and 58% of the cases, respectively. These data have been used
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to develop a prediction model of outcome following mTBI at 1-, 6-,
and 12-weeks post-injury. Conclusion. Preliminary results indicate
that a simple screening tool in conjunction with the measurement of
serum biomarker levels could be used as an adjunct tool in an ED
setting to assist in predicting outcome following mTBI. 
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Quality of life and physical activity after total knee
replacement
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Introduction. In patients with severe knee osteoarthritis, the total
knee arthroplasty (TKR) is an effective treatment by reducing pain
and improving function. The study purpose is to assess the function,
quality of life and physical activity of patients with a TKR. Materials
and methods. Transversal, non-randomized clinical study with 32
patients with unilateral total knee prothesis for more than one year,
22 women and 10 men, mean age 65.66 ± 2.85. It was used the vali-
dated Portuguese versions of the Short-Form (SF)-36, Knee injury
and Osteoarthritis Outcome Score (KOOS) and short-form of
International Physical Activity Questionnaire (IPAQ). Results.
Around 46.9% of the patients have a high physical activity and 34.4%
have a moderate physical activity from IPAQ. Comparing SF-36´s
scores of the sample with the Portuguese population, there were
significant differences between them in the physical dimension. The
KOOS pain and activities of daily living function had a significant
correlation with the physical dimension of SF-36; KOOS other disea-
se-specific symptoms, KOOS knee-related quality of life and IPAQ
vigorous-intensity activities correlated with the physical and mental
dimensions; KOOS sports and recreation function depended on phy-
sical dimension and social functioning; IPAQ walking and IPAQ total
only correlated with physical function. Conclusion. These patients´
perceptions of quality of life are decreased, mostly due to the status
of physical health, in spite of maintain a good physical activity.
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The effect of botulinum toxin on cervical dystonia
I. Stankovic, J. Stamenovic, L. Dimitrijevic, H. Colovic
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Serbia

Introduction. The aim of this work was to analyze the effect and
duration of effect of botulinum toxin in cervical dystonia (CD).
Materials and methods. Prospective study comprised 14 patients
with CD that were divided in two groups. The first, control group
had five patients treated with physical therapy. The second group
had nine patients treated with single dose of 500 units of botulinum
toxin A (BTA), with subsequent physcal therapy. The effect of the-
rapy was evaluated after one, three, and six months using Toronto
Western Spasmodic Torticollis Rating Scale (TWSTRS) and Torticolis
Rating Scale (TSUI). Results. Application of BTA resulted in highly
signifficant improvement of all analyzed parameters in TWSTRS scale
after one month. After three months the values of investigated para-
meters were lower, but also highly signifficant. After six months
signifficant improvement was verified, with longer duration and
higher signifficance for disability and pain subscales. TSUI scale con-
firmed the most important improvement after one month, with
retaing of results after three months. After six months the most of
analysed parameters were better, except for duration of sustained
movements and head tremor. No important side effects of treatment
were noticed. Conclusion. TWSTRS and TSUI scale have confirmed
highly signifficant improvement of all the parameters of cervical
dystonia treated with botulinum toxin A after one and three months,
and signifficant improvement after six months.
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Introduction. The conventional calf muscle stretching method
(leaning into the wall with the affected leg placed behind the contra-
lateral leg, bending the front knee, keeping the back knee straight)
can cause some complications in the elderly such as knee pain
result in decreasing patient’s compliance. “Calf stretching box” is
new innovation. Patients step forefoot on and lean forward. We
hypothesized that using calf stretching box can increase compliance,
decrease muscle tightness and decrease complications when compa-
red with the conventional method. Materials and methods.
Between April and August, 2009, 80 patients who were more than
45 years old with calf muscles tightness were enrolled in the study.
Patients were randomized into 2 groups, the study group (using calf
stretching box) and the control group (stretching by the conventio-
nal method). Patients in both groups were asked to hold the stretch
for at least 1 minute and to perform the program at least 2 times per
day, everyday for two weeks. They were asked to record the real
frequency and duration of their performing exercise and the compli-
cations in a log book everyday. Results. Thirty-eight patients in
each group completed the study. The baseline characteristics were
similar. The study group had higher frequency and longer duration
of performing exercise than the control group. They also reported
more decrease of calf muscle tightness with less pain complication
(p<0.05). Conclusion. Stretching calf muscle with calf stretching
box can increase compliance, decrease calf muscle tightness and
decrease complications when compared with the conventional exer-
cise method.
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Tenderness of the neck muscles predicts future pain of
young adults – a 6-year follow-up of adolescents with
and without headache
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Objective. The objective of the study was to determine whether
headache (HA) or co-occurrent neck pain (NP) in the adolescence
predicts future HA or NP of young adults. Materials and methods.
As a part of a follow-up of schoolchildren with and without HA, 16-
year-old adolescents went through a thorough clinical examination.
Of these adolescents, those with HA at least three times a month
(N=40/47) and those with no HA (N=20/22) were interviewed by
phone 6 years later at the age of 22 years. Results. Frequent HA
remained frequent in 19 of 40 HA sufferers and weekly NP remained
weekly in 12 of 14 NP sufferers. Palpation pain of the neck muscles
(the sternocleidomastoid, masseter, upper trapezius and posterior
neck muscles), self-reported HA and NP at the age of 16 years were
associated with the frequency and the intensity of HA and NP at the
age of 22 years. Conclusion. As co-occurrent NP in adolescent HA
sufferers was predicting NP and HA later in young adulthood, pre-
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venting and treating adolescent NP can offer an important tool in the
prevention of chronic adult pains.

Spinal Cord Injuries: a new motor rehabilitation
approach
R. Albertazzi1, C.A. Arcangeli2, M. Morandi1, G. Lazzeri2
1U.O. Medicina Fisica e Riabilitazione Ospedale di Rovereto, Ala 
2Istituto privato di Medicina Fisica e Riabilitazione Centro Giusti,
Firenze

Introduction. Authors propose a new motor rehabilitation
approach for the motor rehabilitation treatment of spinal cord inju-
red Patients , both in the post – acute and chronic phase : the inten-
se and continuative R.I.C. created in 1994 by Centro Giusti of
Florence, Italy. Materials and methods. R.I.C. motor rehabilitation
consists in an organized and constant rehabilitation work defined
by: an intense daily commitment (4/6 hours per day) shared by spe-
cialized Physiotherapists; a personalized programme including active
work up and under the injury and a therapeutic (and/or functional)
walking, performed with the weight on the lower limbs (not in
suspension) and small, under knees braces and a walker ; a rehabili-
tation continuity expressed by the therapy periods at Centro Giusti
alternated to a rehabilitation programme to perform at home.
Results. Some videos are presented that show the functional motor
performances achieved by spinal cord injured Patients suffering dif-
ferent levels and types of injury: It is also examined the case of a
quadriplegic subject (A.S.I.A. A) treated at Centro Giusti and at U.O.
di Riabilitazione Ospedale di Ala. Conclusion. According to the
experience with about 400 spinal cord injured Patients an organized,
intense and continuative motor rehabilitation work leads to motor
and functional results and, therefore , to psychological ones as well ,
that allow spinal cord injured subjects to improve the quality of life ,
and to get more possibility of reintegration in the social/economical
life. 
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Assessment of the effects of application of radiofre-
quency 0.485 MHz by using capacitive - resistive system
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study
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Introduction. The purpose of this study is to assess the possible
effects on muscle performance after application of a 0.485 MHz
radio frequency through the use of a system to transfer energy capa-
citive-resistive on healthy muscle tissue, according to a standardized
protocol. Materials and methods. The apparatus TECAR®, which
uses the physical principle of the condenser, TECAR® can work in
two methods, capacitive, resistive. Ten persons were included aged
20-30 years. The 10 subjects were divided randomly into 2 groups
according to treatment modalities: 1.Group A) cases group: evalua-
tion of blood parameters, power-Doppler examination and asses-
sment of muscle parameters of muscle performance on a footboard.
(Ergojump, BoscoSystem, RI), protocol TECAR® on is applied on
quadriceps muscle bilaterally. 2. Group B) control group: Evaluation
of blood parameters, power-Doppler examination and assessment of
muscle parameters of muscle performance on a footboard
(Ergojump, BoscoSystem, RI), protocol TECAR® off (placebo). The

Protocol (TECAR® on) used for this study consists of three pha-
ses: 10 min capacitive; 10 min resistive; 5 min capacitive. Results.
By measuring of ultrasound spot which was observed in subjects
that treated by the protocol has been observed an average increase
(A.I) of statistically significant spots. The data obtained can be seen
also as there was an average increase (A.I), statistically significant,
the parameters of CPK, Myoglobin and lactate in both treatment
groups but that we have detected an minor increase in subjects trea-
ted by the protocol. Conclusion. an increase of Intramuscular capil-
lary blood flow and allowing a minor impact on myofibrils structures
subjected to mechanical stress generated intensive eccentric work of
the tests.

Gait pattern in patients with central cord syndrome
A.Gil-Agudo1, A. Forner-Cordero2, E. Pérez-Rizo1, S. Pérez-Nombela1,
B. Crespo-Ruiz1, A. del Ama-Espinosa1, C. de Miguel-Benadiba3
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Introduction. One of the most frequent and clearly defined clini-
cal syndromes of incomplete SCI is central cord syndrome (CCS) (1).
Ambulation is a realistic goal is many of these patients. Very few stu-
dies have reported gait kinematics analyses conducted on subjects
with CCS (2). The aim of this study was to analyze the gait kinema-
tics characteristics of subjects with central cord syndrome (CCS) and
to compare findings with a healthy age, sex and anthropomorphical-
ly matched control group (CG). Materials and methods. Twelve
CCS patients and a CG with twenty subjects were analyzed.
Kinematic data were obtained using a three-dimensional motion
analysis system. Temporal, spatial variables and kinematic variables
(maximum and minimum lower limb joint angles throughout the gait
cycle in each plane, along with the gait cycle instants of occurrence
and the joint range of motion, ROM) were compared between the
two groups walking at similar speeds. Results. Hip abduction and
knee flexion at initial contact as well as minimal knee flexion during
stance were larger in the CCS group (p<0.05). However, knee and
ankle ranges of motion (ROM) in the sagittal plane were greater in
the CG group (p<0.05). The maximal ankle plantar-flexion values in
stance phase and at toe off were larger in CG (p<0.05). Conclusion.
The gait pattern of CCS patients showed a decrease of knee and
ankle sagittal ROM during level walking and an increase of hip
abduction to increase base of support. The findings of this study
help to improve the understanding how CCS affects gait changes in
the lower limbs.
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Effects of Selective Rehabilitation in Cervical Spondy-
losis- a Clinical Trial.
A. Shakoor, S. Rahman,  
Bangabandhu Sheikh Mujib Medical University 

Introduction. Cervical spondylosis is a clinical syndrome charac-
terised by osteophytosis, narrowing of intervertebral joint spaces and
foramina and compression of the nerve roots and spinal cord. The
use of physical therapies exercises and aids & appliances are widely
used to treat this conditions. The objective of this comparative study
was to see the superiority of selective techniques over nonsteroidal
anti inflammatory drugs (NSAID) in the management of cervical
spondylosis. Materials and methods. A total of 173 patients were
included in the study and were randomly divided into two equal
groups. In group A 85 patients were treated with selective rehabilita-
tion program in the form of exercise, neck support, cervical traction,
warm moist compression and instruction in posture. In group B 88
patients were treated with NSAIDs only. Before admission into the
trial, verbal consent of the patients were taken. The findings were
recorded at first attendance and followed up weekly for six weeks.
Statistical analyses were done by using SPSS package for Windows.
Student’s ‘t’ tests were done to test the hypothesis. Results. Only 72
patients in group A and 78 patients in group B completed the treat-
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ment. Rest 23 patients were dropped during the treatment. In group
A, the numerical data of pretreatment and after treatment assessment
scores were compared statistically and found highly significant (p=
0). In group B, p = 0.001. This result indicates that improvement in
group A was slightly better than in group B at the end of six weeks.
Conclusion. Selective rehabilitation techniques using physical the-
rapies, exercises and activity modification were found to have better
outcome in the management of cervical spondylosis than use of
NSAIDs drugs which have potential side effects.

Toward the development of new rehabilitation strate-
gies: Bilateral Transfer of motor skill learning in stroke
patients
C.D. Ausenda1; M. Carnovali2.

1Department of Rehabilitation, A.O. Ospedale San Carlo
Borromeo, Milano, Italy

2Department of Rehabilitation, Ospedale di Passirana, A.O.
Garbagnate , Milano, Italy

Introduction. Bilateral transfer of a motor skill is a phenomenon
based on the observation that the performance of a skill with one
hand can “teach” the same skill to the other hand. In this study we
tested the ability of bilateral transfer to facilitate the motor skill of
the paretic hand in patients that suffered a stroke. Materials and
methods. In a randomized trial we studied 20 patients, who had
their first stroke episode characterized by a brain lesion to a single
hemisphere. The criteria used for the selection were based on a
physical examination, the time elapsed from the stroke and cogniti-
ve requirements. The experiment consisted in training the healthy
hand of each patient from the test group to execute the nine hole
peg test 10 times a day, for 3 consecutive days, and than test the
paretic hand with the same test and bimanual tasks. The control
group was not trained but went through the same test. Results. The
homogeneity of the two groups has been proven. In the test group
we found that the execution speed of the nine hole peg test with
the paretic hand, after training the healthy hand, was on average
22.6 % faster than the value recorded at baseline. The training had a
positive effect on the execution of bimanual tasks. Meanwhile, no
significant difference was found in the control group. Conclusion
This is the first evidence that bilateral transfer of motor skills is pre-
sent in patients that suffered a stroke, and that it improves the ability
of the affected hand. This observation could open the way to the
development of a new approach for the rehabilitation of stroke
patients.
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Prevention of synkinesis by biofeedback therapy
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Introduction. Synkinesis is a sequel of facial nerve palsy. It
usually begins 3-4 months after axonal regeneration and progressed
up to two years afterward (1;2).Treatment of synkinesis is very diffi-
cult and sometimes impossible. Most of treatment such as surgery,
physiotherapy and botulinum toxin injection are not usually succes-
sful(3). The aim of our study is find a better procedure to treat facial
nerve palsy and prevent synkinesis. Materials and Methods. In cli-
nical trial, Twenty nine patients with facial nerve palsy were selected
by electrodiagnosis tests(4). They were allocated in two groups. The
experimental group was treated by biofeedback electromyography.
The control group was treated by routine physiotherapy. Outcome
Measures. The evaluation of all patients was performed by
Photoshop assessment and facial grading scale(5) before and after
treatment. By Photoshop assessment the affected side was compared
with the normal side by using image and analysis computer during
four different state of facial expression. Results. Comparing results,
there was significant difference between both groups after treatment
(P<0.05). Also, Photoshop software analysis after treatment showed
significant general improvement in both groups (p<0.05), but experi-
mental group showed a better result than the control group. Thirty

one percent of patients in experimental group did not show synki-
nesis, however, in control group 16% of patient did not demonstrate
synkinesis. The number of patients with synkinesis as well as the
severity of their synkinesis in experimental group were lesser than
the other one. Conclusion. Biofeedback therapy is more efficient
than common physiotherapy in facial nerve palsy. By using this
approach, control and reducing synkinesis is more feasible.
Assessment by Photoshop procedure is more objective than facial
grading scale. So, during rehabilitation, the accuracy of Photoshop
assessment is better than facial grading system.
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Comparison between magnethoterapy and diclofenac
sodium in chronic low back pain
B. Marjanovic
Prymary Health Care Center “Dr Simo Milosevic”,Belgrade,Serbia

Objective. The aim of this study was to asses the efficacy of using
magnethoterapy in comparison with oral intake of diclofenac
sodium(100mg)in treating chronic low back pain. Materials and
methods. The study was conducted from September 2009, to
January 2010.160 patients with cronic non specific low back pain
were randomly assigned into two group with 80 patients in
each.First group received magnetoterapy(50hz,30 minutes),on lum-
bar region,while patients in the second group received oral diclofe-
nac sodium (100mg) once daily.The variable assessed were pain
relief depending on VAS,and disability over ten treatment days.
Results. After ten days of treatment we found:the pain relief was
higher in magnetotherapy group ,than diclofenac sodium group,late-
ral trunk flexibility improved more in magnethoterapy group.After
ten follow up days,pain relief extended more in magnethoterapy
group,while the disability was more reduce in magnethoterpy group.

Conclusion. Magnethoterapy in management of chronic non spe-
cific low back pain found to be superior to diclofenac sodium.

Evaluation of the coefficient of correlation and of mea-
ningfulness between dipendent and indipendent varia-
bles in the analisys of step through electronic baropo-
dometry. Confrontation between sports practicers and
neurological patients suffering from podalgia
R. Schiffer1, F. Scoppa2
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Objective and design. The aim of this study is to evaluate the
difference in the length of stride between subjects suffering from
podalgia who practice sports and parkinsonians, and the statistic
correlation between the length of step with shoes (Sws), height and
age of subjects Setting. Work has been carried out on 40 patients,
selected according to accurate criteria, patients have been divided
into two groups of 20 subjects each, sports practicers and parkinso-
nians. All people included in the study show plantar pain, diagnosed
as: navicular-cuneiform periarthritis and metatarsalgia. For all of
them Morton’s neuroma has been excluded through ultrasound scan
examination and MRI where in doubt. The instrumental evaluation
of gait has been conducted with the aid of a baropodometric board
(© Milletrix). Results and conclusions. Results have shown a bet-
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ter average value of Sws in subjects practicing sports. No significant
degree of association has been detected between: height and length
of stride between the two groups; age and length of semi-step in
parkinsonians. On the contrary, a moderate and non casual associa-
tion with age relating to length of stride, has been detected in
subjects practicing sports. There doesn’t seem to be any significant
statistical correlation between height and length of stride either in
subjects practicing sports or in parkinsonians, nor between age and
length of Sws in parkinsonians. A moderate and non casual associa-
tion has been found, on the contrary, for age and length of stride, in
subjects practicing sports.
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Comparison between Chin tuck exercise and stabilizer
exercises on the Forward head posture correction
A.H. Bakhtiary, R. Mohammadi, B. Panahande, S. Fatemeh Mir-Hojati 
Physiotherapy Group, Rehabilitation Faculty, Semnan University of
Medical Sciences, Semnan, Iran.

Introduction. Forward head posture (FHP) is one of the most
common faulty postures which is the head will be positioned ante-
riorly related to the shoulders. It may cause several complications
such as temporomandibular joint dysfunction, headache, reduced
vital capacity and malfunction in upper limb circulation. In chronic
situation, it may induce, muscle strain, disc herniation and cervical
vertebra column instability. As the neck stabilization reduced in the
FHP patients, this study has been designed to examine the effect of
added stabilizing exercise to the chin tuck exercise to find any bene-
fit effect from this new exercise protocol for FHP correction.
Materials and methods. 47 female students with FHP were ran-
domly assigned in one of the two experimental groups, stabilizer
group (performing stabilizer plus chin tuck exercise, n=24) or con-
trol group (performing only chin tuck exercise, n=23). Volunteers in
each group fulfilled their exercises protocol twice daily for 4 weeks.
The amount of forward head was measure before, immediately after
4 weeks intervention and after 3 months follow-up. Results. The
results showed significant reduced FHP in both stabilizing
(P<0.0001) and control (P=0.03) groups. After 3 month follow-up,
the results normal head posture in the stabilizer group (P=0.005),
while the amount of FHP in control group return to its initial values
(P=0.09). The comparison of the FHP mean changes between both
experimental groups indicated more beneficiary effect of stabiliza-
tion exercise protocol after intervention (P=0.001) and also after 3
months follow-up (P<0.0001). Conclusion. The results from this
study show the added stabilizing exercise to the chin tuck exercise
not only provide better correction effect for FHP patient, but also it
may provide more effective and stable corrected posture. More
study may be needed to investigate the effect of single stabilizing
exercise protocol on the forward head posture correction.

Dynamic splinting of the non-functional spastic upper
limb in stroke; a case report.
J.W.G. Meijer
Revant Rehabilitation Centers, Rehabilitation Center Breda, Breda,
the Netherlands.

Introduction. Half of all hemiplegic stroke patients are left with
a non-functional arm. In these patients, secondary complications,
such as pain, hygienic problems and even a clenched fist are fre-
quent and influencing quality of life. Treatment of spasticity is neces-
sary to prevent this. In this case report, treatment of spasticity will
be discussed and dynamic splinting is introduced. Materials and
methods. We present a 50 yrs old female patient, for 7 yrs known
with a leftside spastic hemiplegia after stroke. There was a progressi-
ve contracture of the wrist and finger flexors despite of tizanidine
use combined with botulinum toxin injections and physiotherapy.
Because of severe pain and increase of muscle tone she only wore
the static orthosis for 2-3 hrs/day inspite of 6-8 prescribed. Finally, a

surgical procedure had to be performed. Although uncommon, con-
tractures returned. A custom made dynamic orthosis with Ultraflex
joint was provided to attack spasticity and contractures by low load
prolonged stretch . Muscle tone (Ashwort scale (AS)), passive range
of motion of the finger flexors, pain and hand hygien were evalua-
ted. Results. Before wearing the dynamic orthosis, AS was 2-3, there
was a progessive contracture of finger flexors leading to severe pain
and problems to maintain hand hygien. After slow and carefull star-
ting of dynamic bracing, she could wear the orthosis for 8 hrs/day
without pain. After 4 months, muscle tone gradually decreased to AS
1, pain was absent and muscle length of the finger and wrist flexors
increased to extension of wrist and fingers to 0 degrees, after 1 year
30 degrees dorsal flexion became possible. Hand hygien was no
problem anymore. Conclusion. An integral individual approach is
necessary to treat patients with severe spasticity of the arm after
stroke. Dynamic bracing is an elegant, patient friendly option when
static bracing is not endured. 

Epidemiology of associated conditions in children with
cerebral palsy in Kosova
????
????

Introduction. Cerebral palsy (CP) is often associated with neuro-
logical and sensorial impairments that worsen the disable condition
and inhibit development of the communication problems due to the
primary damage of the brain.. Objective. We sought to determine
the frequency with which impairments are associated with CP and to
define the relationship in terms of gender, aetiology, pathophysio-
logy, and topographical parameters. Materials and methods. A
retrospective survey using standard questionnaires for clinical exami-
nation of children with CP treated at the University Clinical Centre of
Kosova (UCCK) in Prishtina, over a 5-year period, 2000-2005
Results. A total of 154 children (aged 7-15 years) with CP, treated at
the UCCK over the period 2000-2005 were enrolled. Epilepsy (40.91
% ) was frequently associated with CP, with the spastic quadriparetic
group being most affected. Vision (22,73% ) and hearing (11,69% )
impairments are more common in people with cerebral palsy than
in the general population. Children who suffer severe hearing
impairments, often have a delay in developing language skills due to
the lack of auditory conditions required for normal language deve-
lopment. Roughly 38.96%, of children who have CP, are intellectual-
ly impaired. Conclusion. Cerebral palsy in Kosovo should be signi-
ficant issue for medical and educational facilities and for society as a
whole. Treatment for individuals with cerebral palsy requires a mul-
tidisciplinary approach in order to minimize disability and communi-
cation problems worsened by associated impairments. 
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Predictive factors of Future Rehabilitation Need
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Introduction. The objective of the study was to determine pre-
dictive factors of future need for in-patient multidisciplinary rehabili-
tation in working population.

Materials and methods. Participants were derived from Finnish
Public Sector Study. Predictive factors for future rehabilitation were
collected from the baseline questionnaire and national registers. Of
49,264 respondents 2,844 participated in rehabilitation courses
during a mean follow up of five years. Results. Many significant
socio-demographic, work- and health-related risk factors for future
rehabilitation need were found and will be presented. Conclusion.
Future rehabilitation need can be predicted years before actual reha-
bilitation intervention, which could be helpful in primary preven-
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tion, but also in the selection of right people to the type of rehabili-
tation they would benefit most from.
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Social functioning and self-esteem in young people
with disabilities participating in adapted competitive
sport
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Introduction. The aim of this study was to measure social func-
tioning quality of life and self-esteem in young people with disabili-
ties taking part in adapted competitive sport, and to explore the cor-
relations between the outcomes.

Materials and methods. A sample of 496 athletes (mean age 16y
4mo) was obtained from the 540 involved in a French national
championship. The main outcome measurements were a social func-
tioning inventory (Peds QL 4.0 Social Functioning) and a self-esteem
inventory in physical areas (Physical Self Inventory 6). Results. The
mean Peds QL SF score was 74.6 (SD 17.7). Comparison of Peds QL
SF according to gender, age, self mobility and training revealed no
significant differences. Peds QL SF was significantly correlated with
all subscales of the PSI-6 in the total population. PSI scores were
significantly different between boys and girls, with better self esteem
for boys on general self esteem (7.7 vs 6.9, p=0.018), physical condi-
tion (6.8 vs 6.0, p=0.023) and attractive body subscores (6.5 vs 5.1,
p<0.001). Conclusion. Social functioning scores were significantly
higher in this population than in samples of young people (1, 2)
with disabilities available in the literature, and this could indicate a
positive effect of participating in adapted competitive sport on
higher self-esteem.
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Efficacy of low-level laser therapy and transcutaneous
electrical nerve stimulation therapy on range of motion
in chronic low-back pain
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Introduction. Low back pain is an extremely frequent medical
musculoskeletal condition. Although commonly used in the treatment
of musculoskeletal pain low-level laser therapy (LLLT) and transcuta-
neous electrical nerve stimulation (TENS) their efficacy in chronic
low-back pain (CLBP) is controversial. The aim of the study was to
determine and compare the efficacy of LLLT and TENS on range of
motion in adult patients with CLBP. Materials and methods. Sixty
patients with CLBP (duration >3 months) of both sexes (30 women
and 30 men) aged 51.48±11.48 years, were assigned to either LLLT
(wave-length 808 and 905 nm, power of 1650 mW) or TENS (100-150
Hz). Therapy was administered in lumbar region daily for 5 days per

week, to a total of 15 sessions (3 weeks). All patients performed
exercise program. Efficacy assessment obtained at baseline and at the
end of treatment included modified Schober’s measure (mSM) for
lumbar flexion and fingertip to floor distance for lumbar side flexion
(LSF). Apart from descriptive statistics, t-test was used to assess diffe-
rence between the two groups and between baseline and post-thera-
peutic data. Results. The baseline measures were as follows: mSM
3.63±0.99, right LSF 50.23±7.97, left LSF49.57±7.71, while measures at
the end of treatment were: mSM 4.21±0.96, right LSF 47.75±8.59, left
LSF 46.97±8.54. The baseline level of range of motion did not differ
between two study groups (mSM p=0.015, right LSF p=0.873, left LSF
p=0.817). At the end of the treatment both LLLT and TENS groups
exerted improvement in all measures of lumbar spine mobility, which
was statistically significant for all measurements (p<0.01) but with no
differences between groups (mSM p=0.011, right LSF p=0.755, left
LSF p=0.720). Conclusion. In our sample of middle-aged patients
with chronic low-back pain, LLLT and TENS, along with other rehabi-
litation treatments, improved lumbar range of motion, with no diffe-
rence between them. 

Manual mechanic coccydynia treatement.
R. Gatto, M.L. Tenaglia 
Clinica S. Rita, Vercelli

Introduction. The pains in the sacrum-coccygeal area, of various
intensity, from a little nuisance to a serious disabling pain, often
afflict  people  of every age, especially  women. These pains are too
often referred to as “Coccydynia” or “Coccyx Pain”, even if they can
represent symptoms of several diseases or disorders. Examining a
patient who refers this kind of symptoms  it is necessary to recogni-
ze if it is real coccydynia. The majority of AA consider the post-trau-
matic (mechanic) type as coccydynia, giving the concept of trauma a
wide meaning, including frequent micro-traumas, overweight and
sedentariness. Materials and methods. A three year prospective
survey (2007-2009) with an external observer, has involved 126
patients of both sex, aged 17 to 84 years. These were picked out
basing on the diagnosis of mechanical coccyx pain from a wider
pattern of patients affected by sacrum and anus-rectal pains of diffe-
rent etiology. The aim of this survey is to evaluate short and long
term efficacy of the manual treatement based on the R. Maigne tech-
nique dedicated to the mechanical coccyx pain. Results. The outco-
mes are positive, as the follow-up data reveal, regarding to pain
intensity (VAS scale) and quality of living (SF-36 scale). Another
datum, not of secondary aim in this survey, is referred to the high
frequency in which coccyx pain reveals itself associated with other
PMID (Painful Minor Intervertebral Dysfunction) or takes part in the
ATZs  R. Maigne syndrome (Associated Transition Zone syndrome).
Conclusion. In this case it’s frequent that an inefficient or incom-
plete recovery from coccyx pain is linked to frequent relapses of
PMID, through a self-kept postural imbalance. This  confirms the
importance of the dysfunctional factor in this disorder and the use of
the manual medicine treatment.
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The study of triaxial torque output and electromyo-
graphic activity of selected trunk muscles during gene-
ration of pure and combined exertions in upright stan-
ding in asymptomatic subjects and patients with chro-
nic low back pain
G.R. Olyaei, S.J. Mousavi, S. Talebian, M. Parnianpour
Physical Therapy Department, Rehabilitation Faculty, Tehran
University of Medical Sciences, Tehran, Iran

Introduction. Combined motions of trunk at varying exertion
levels occur in most daily and occupational activities and are impor-
tant risk factors of low back pain. Few studies have investigated
trunk capability, controllability and trunk muscle activation patterns
during multidirectional activities with different exertion levels.
Objectives. To investigate the effect of biaxial isometric exertions
on the maximum capability of trunk and to examine the effect of
angle and level of isometric exertion on trunk controllability and
trunk muscle activation patterns during the tracking task in upright
posture. Materials and methods. Eighteen asymptomatic and five
patients with chronic low back pain performed isometric contrac-
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tions of trunk muscles in 8 angles and 3 levels of exertion. The EMG
activity of ten selected trunk muscles was collected in the three
seconds end-point matching tasks in 8 angles and 3 levels of exer-
tion. The tracking system included a target, which was a thick line
with a round endpoint. Subjects were asked to track the target line
(path) and match the endpoint while maintaining torque for 3 sec by
exerting isometric contraction against B200 Isostation. The initial
part of the tracking task was named path tracking phase and the
final part, end-point matching phase. Trunk capability was determi-
ned by measuring peak torque values obtained during maximal
voluntary exertions. Trunk controllability was determined by measu-
ring constant error and variable error during tracking tasks. Trunk
muscle activation patterns were examined using root mean square of
normalized electromyographic signals (NRMS-EMG) and using EMG
polar plots. Analysis of variance with repeated measures design was
used to test the effects of angle and level of exertion on trunk capa-
bility, controllability and trunk muscle activation patterns. The per-
centage difference between healthy and low back pain (LBP)
subjects regarding constant error, variable error and mean index of
spatial focus was shown descriptively. Results. Trunk capability was
significantly decreased during biaxial exertions (p<0.001). Constant
error and variable error were significantly affected by angle
(p<0.001) and level (p<0.001) of exertion during both phases of the
tracking task. Angle and level of exertion significantly affected
NRMS-EMG of all muscles studied. The index of spatial focus was
not changed with increasing exertion magnitude in most of the
muscles studied. Descriptively, mean index of spatial focus was
lower in patient with LBP than asumptomaic subjects in most
muscles and three levels of exertion. Conclusion. Trunk capability
and controllability were significantly decreased during biaxial exer-
tions. Higher exertion levels had a major negative impact on trunk
controllability in both uniaxial and biaxial exertions. The index of
spatial focus indicated that probably no shift to a higher co-contrac-
tion strategy has been adapted with increasing exertion magnitude.
No statistical analysis was performed to compare asymptomatic
subjects and patient with LBP; however, the mean index of spatial
focus was lower in the patients, as shown with percentage differen-
ce. The results suggested that combined exertions and more stre-
nuous efforts may impair trunk neuromuscular control, increasing
the risk of low back pain.

Changes In Locomotory Functioning After Repetitive
Locomotor Training In Patients Affected By Cerebral
Palsy 
P. Bonetti1,2, A. Cosentino2, A. Waldner3, S. Hesse4, C. Geroin1, 
C. Werner4, M. Gandolfi1, N. Smania1

1Department of Neurological and Visual Sciences, University of
Verona, Verona, Italy 
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3Villa Melitta, Bolzano, Italy
4Medical Park Berlin, Charité-University Medicine, Berlin, Germany.

Introduction. The reduced gait performance in children affected
by Cerebral Palsy (CP) leads to low levels of social relationships and
life quality. Gait training with robotic body weight support systems
have shown to be effective in adult patients suffering from neurolo-
gical diseases. The aim of this study was to test the effectiveness of a
robotic gait training in children suffering from CP. Materials and
methods. 18 children with CP were randomly assigned to an expe-
rimental (EG) or a control group (CG). The EG underwent 30 minu-
tes of robotic gait training plus 10 minutes of joint mobilisation and
stretching exercises. The CG received 40 minutes conventional phy-
siotherapy. Both groups received 10 daily treatment sessions over a
2 weeks period. Patients were evaluated before, after treatment, and
in a 1 month FU by means of: 6 minutes walking test (6 MWT), 10
metres walking test (10 MWT), “Gait quality questionnaire” (GQQ),
WEE-FIM scale and Gait Analysis. Results. After treatment, the EG
showed significant improvements in the 6MWT (p=.008) and in the
“Fluidity” sub-item of the GQQ (p=.0014). At follow-up, the EG
maintained a stable improvement in the 6MWT (p=.012) and in the
“Fluidity” sub-item (p=.001) while improvements in the “Safety”
(p=.014) sub-items of the GQQ, in hip extension at initial foot con-
tact (p=.028), at middle stance (p=.008) and at initial swing (p=.005)
were first documented at follow–up. Patients of the CG didn’t show
any improvement in any outcome measures. Conclusion. The study
showed that locomotor therapy by means of a robotic gait training
device could improve gait endurance and some qualitative subjecti-
ve gait parameters in patients with CP. Only minor improvements
can be achieved in gait kinematic parameters.
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Effects of Sensori-Motor Integration Training on
Balance Impairment in Patients with Multiple Sclerosis
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Introduction. Balance impairment, a major cause of disability in
people with Multiple Sclerosis, have a complex physiopatology
involving mainly deficit in somatic sensation and defective integra-
tion of sensory (visual, somatic and vestibular) inputs. To evaluate
the effectiveness of a balance training program based on tasks
aimed at increasing the efficiency of the neural mechanism of inte-
gration of sensory inputs. Materials and methods. 24 patients with
multiple sclerosis suffering from balance impairment were randomly
assigned to an experimental or to a control group. Experimental
treatment was a training aimed at increasing the patient’s balance
control under different sensory conflict conditions. Control treatment
consisted of joint mobilization, muscle stretching, strength, and
motor coordination exercises. Fifteen 50-minute treatment sessions
over a 2 weeks period (5 sessions/week) were performed. Before, at
the end and 15 days after the end of treatment, patients were eva-
luated by blinded raters by means of: Berg Balance Scale, Activities-
specific Balance Confidence Scale, Fatigue Severity Scale, stabilome-
tric assessment and gait spatio-temporal parameters. Results. After
the experimental treatment patients showed significant improve-
ments in all clinical and instrumental outcome measures which were
maintained for 30 days after the end of the treatment. No significant
changes in performance were observed in the control group except
for an increase in the double support time during gait. Conclusion.
A rehabilitation training aimed at increasing the patient’s balance
control under different sensory conflict conditions can improve
postural stability in patients with multiple sclerosis.
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Prediction of outcome of low back pain intervention by
3 objective measures
????
????

Introduction. To examine the validity of Waddell’s signs (WSs)
and three objective screening tests: 5-Position Grip test, Rapid
Exchange Grip test (REG) and a Lifting test, in predicting the outco-
me of treatment for patients with back pain. There is a need for sur-
geons and physiotherapists to be more informed in their decision
making for treatment and in determining whether there are factors
that may hinder their patients’ progress. A consecutive sample of 123
patients between the ages of 20 and 60 years old with chronic low
back pain referred from a physiotherapy or orthopaedics depart-
ment. Materials and methods. Subjects were categorised into a
consistent (CG) or inconsistent group (ICG) by Waddell’s signs. Each
subject received the three screening tests. Outcome following treat-
ment intervention was measured by the Oswestry Disability
Questionnaire (ODQ). Results. The 5-Position Grip test in the domi-
nant hand was significantly associated with treatment outcome at 6
and 9 months follow up and, in the non-dominant hand, was asso-
ciated with treatment outcome at discharge and at 3 months. The
REG test in the non-dominant hand was associated with treatment
outcome at 3 months follow up. Nether the REG test in the domi-
nant hand, Lifting test or Waddell signs were associated with treat-
ment outcome at any time point. Conclusion. This study further
confirms the lack of predictive validity of the Waddell signs. The 5-
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Position Grip Test in the dominant hand was most consistently asso-
ciated with treatment outcome. It might therefore be an appropriate
prognostic test to guide intervention choice and progress. In this
study the results of the 5-position Grip Test in the dominant hand is
shown to enable practitioners to predict the outcome of treatment
intervention and can be used as an appropriate prognostic test in
Chronic Low Back Pain patients to assist in decision of choosing an
efficient intervention. 
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Acupuncture in subjects affected by acute neck and bra-
chialgic pain related to cervical spinal disc herniation
or protrusion, with or without spinal stenosis: results
of an open-label clinical trial
A. Boccignone, A. Bertolini
U.O.C. Medicina Fisica e Riabilitazione P.O. Portogruaro (Venezia)
U.L.S.S. 10 Veneto Orientale

Introduction. We evaluated the response to acupuncture in
subjects affected by acute and subacute neck and/or brachialgic pain
related to cervical spinal disc herniation or protrusion. Materials
and methods. From May 2005 to December 2009 we enclosed in
our trial all the subjects who we observed with an acute and suba-
cute neck and/or brachialgic pain correlated with cervical spinal disc
herniation or protrusion diagnosed by MRI; sometimes MRI showed
evidence of spinal stenosis. In the anamnesis of some patients there
was evidence of a traumatic injury. We considered sex, age and
duration of the symptoms with their mean values and standard
deviation. We performed 8 sessions of acupuncture in two weeks
using these points: BL 10, GV 13 and 15, GB 20 and 21, LI 4. Every
session lasted 20 minutes and we stimulated the needles after 10
minutes. We evaluated pain with VAS (1) and the range of motion
(ROM) of the neck (2) before the treatment (a), at the end (b) and
after 6 months (c). During the study neither anti-inflammatory drugs
nor physical or kinetic therapies were administered to the patients.
We administered only Tramadol and we measured its consumption
in the first and in the second week. We analyzed our results by
Wilcoxon signed rank test. Results. 78 patients, 21 males and 57
females, 19 with spinal stenosis and 28 with anamnestic traumatic
injury, MeanAge51,77+15,31. The duration of the symptoms before
the treatment was 30,21+15,93 days. MeanVAS(a)8,70+1,09;
MeanVAS(b)2,46+2,52; MeanVAS(c)2,55+2,81 (p<0.0001). Mean con-
sumption of Tramadol 1st week 653,95mg+297,14;
2ndweek268,42+253,73 (p<0.0001). Mean ROM of the neck in exten-
sion, flexion, right and left lateral inclination and rotation had impro-
ved after acupuncture (p<0.0001). Conclusion. Acupuncture in
acute and subacute neck and brachialgic pain related to cervical spi-
nal disc herniation or protrusion may be useful.
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Ergonomic chair: spatial exploration in cervical and
dorso-lumbar spinal cord injury patients
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Ergonomic Chair, Spinal Cord Injury Patients
Introduction. Spinal Cord Injury (SCI) is one of the most invali-

dating conditions, occurring mainly in younger cohorts of popula-
tion, especially for traumatic accidents. Rehabilitation programs
adopted around the world are all cantered on functional aims. Aim
of this study is assessment of the static and dynamic parameters of
mobilization in patients affected by SCI to understand which rehabi-
litation program could improve in these patients daily living activi-
ties and/or to quality of life (QoL). Materials and methods. We
evaluated 34 patients (17 paraplegic and 17 tetraplegic; age-range
26-55 years; 27 male and 7 female) affected by traumatic accidents.

Mean time confined to a wheelchair was 10 years, for all these
patients. We assessed static parameters, such as distance of the acro-
mio-clavicular articulation to the ground floor and those from the
upper level of the head to the ground floor, main distance reached
forward, main distance reached laterally, extension of the upper
extremities. Results. Paraplegic patients showed an higher distance
of the acromioclavicular articulation to the ground floor and those to
the upper level of the head from the ground floor, compared to
tetraplegic patients. Even the abduction at 90° and the flexion at 45°
and 90° of the shoulder are statistically different between paraplegic
and tetraplegic patients. Tetraplegic patients are constantly inclined
laterally from the main axis of the wheelchair with an higher trunk
flexion, compared to paraplegic patients, which are constantly atta-
ched to chair back using dominant arm. The main distance reached
forward is constantly higher for paraplegic compared to tetraplegic
patients and even the extension of the upper extremities as result of
a higher activity of the trapezium muscle. Conclusion. Efforts
should be addressed to evaluate static and dynamic muscle parame-
ters of post-traumatic patients affected by SCI and in the ergonomics
term.

Balance  and mortality in older persons
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Introduction. Balance is considered a clinical marker of several
neurological diseases in older persons.  Recent studies show that
minor neurological signs, that could be related to a poor balance,
are associated with a high risk of falls, hospitalization, and risk of
dead. Aim of this study was to determine whether poor balance is
associated with increased mortality among older adults. Materials
and methods. Longitudinal study among 854 adults, 65 years and
older free of major neurological diseases and with no IADL-disabi-
lity, in the InCHIANTI study, a population-based cohort of adults
living in the community in the Tuscany region, Italy. Results.
During eight years of follow-up, 184 (21.5%) of participants died.
Eight-year survival was lower in the lowest compared with the
highest group of the balance score (P <0.0001 by Mantel-Haenszel
chi-square).  In a multivariate Cox proportional hazards model adju-
sted for age, sex, grip strength, NCV, Physical Activity, CSAM, CHF,
Cancer, COPD, Knee Arthritis, Foot Pain, adults in the higher balan-
ce score at enrollment had lower mortality compared to those with
lower balance score (Hazards Ratio was 0.85, 95%; CI 0.73-0.99;
p=0.03). Conclusion. Poor balance is  an independent risk factor
for mortality among older adults living in the community.  

Gonadal status and physical performance in older men
F. Lauretani1, M. Maggio2, S. Bandinelli3, L. Ferrucci4, G.P. Ceda2, 
M. Saccavini1
1Geriatric-Rehabilitation Department, Azienda Ospedaliero-
Universitaria, Parma, Italy
2Department of Internal and Biomedical Sciences, Section of
Geriatrics, University of Parma, Parma, Ital
3Geriatric Rehabilitation Unit, Azienda Sanitaria di Firenze (ASF,
Florence, Italy
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Physical Performance, Gonadal Status, Older Men
Introduction. Male aging is characterized by a progressive decli-

ne in serum testosterone levels and physical performance. Low
testosterone levels may facilitate the development of poor mobility
which in turn, may affect disability. During recent years, many con-
sensus reports have been developed to define hypoandrogenism in
the adult population. However, in older population, the cut-off
levels of serum testosterone that are associated with  determinants
of  physical performance have not been identified. We investigated if
measures of physical performance in older men are affected by
gonadal status. Materials and methods. We evaluated 410 >65 year
old men of InCHIANTI study a population based study in two muni-

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 53

INDEX



cipalities of  Tuscany, Italy with complete data on testosterone
levels, hand grip strength and short physical performance battery
(SPPB). Testosterone was assayed using commercial radioimmunolo-
gic kits with minimum detection limit of 0.86 ng/dL. Linear regres-
sion models were used to examine the relation between total testo-
sterone levels and determinants of walking (grip strength and SPPB).
Results. According to baseline serum levels of  total testosterone,
three different groups of older men were created: 1) severely hypo-
gonadal (N= 20) with serum total testosterone levels <230 ng /dl; 2)
moderately hypogonadal (N=75) (total  testosterone  >230 and <350
ng/dL), and  3) eugonadal (N=297)  with serum testosterone levels >
350 ng/dL. In the age and BMI adjusted analysis,  a significant diffe-
rence in haemoglobin levels, MMSE score, hand grip strength and
SPPB score  (p for trend<0.001) was observed among  the three
groups, with severely hypogonadal men having lower values of hae-
moglobin,  MMSE, muscle strength and physical performance.  In a
fully-adjusted analysis grip strength were significantly lower in seve-
rely hypogonadal men compared to the other two groups.
Conclusion. In older men, hypogonadal status defined as testoste-
rone levels below 230 ng/dl is associated independently with impai-
red grip strength. 

Efficacy of botulinum toxin injection with and without
electromyographic assistance for the treatment of spa-
sticity
D. Varvarousis, A. Ploumis, A. Beris
Rehabilitation Center “S. Niarchos”, University Hospital of Ioannina,
Greece

Introduction. The accuracy of intramuscular botulinum toxin
injection is imperative for the efficacy of drug regimen. The aim of
this study is to compare the effects of botulinum toxin injection with
and without electromyographic (EMG) assistance for the treatment
of spasticity. Materials and methods. In a prospective comparative
study, botulinum toxin was injected into 27 patients with spasticity
due to damage to the brain or spinal cord (stroke, TBI, SCI, CP). All
spastic muscles were evaluated using the modified Ashworth scale
and the average score in each patient was documented. In group A,
which consisted of 15 patients (55.55%), the injection was administe-
red with EMG assistance, while in 12 patients(44.44%) of group B
without EMG assistance. All injections were conducted by the same
physician. The follow-up period was 4-24 months. Injection without
EMG assistance was performed with the use only of anatomic land-
marks. Results. Spasticity was improved in all patients and new sco-
res were 1-2 grades less according the modified Ashworth scale. No
complications or side effects were noted. In group A (mean reduc-
tion of Ashworth score 1.66 – SD 0.5, 5 out of 15 patients reduced
spasticity by 1 grade and 10 out of 15 patients by 2 grades). In
group B (mean reduction of Ashworth score 1.25 – SD 0.46), 9 out
of 12 patients reduced spasticity by 1 grade and the rest 3 patients
by 2 grades. This reduction of spasticity between the two groups
was statistically different (p<0.001). Conclusion. The effectiveness
of botulinum toxin injection with EMG assistance is superior than
without for the treatment of spasticity because of the more accurate
needle positioning for injection. 
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Response to different modalities in patients with
fibromyalgia (FM)
A.C. Bighea, S. Patru, R. Marcu, R. Popescu
University of Medicine and Pharmacy of Craiova, Romania

Introduction. The treatment of FM is frustrating for both patients
and their physicians. In general, drugs used to treat musculoskeletal
pain are not of any proven benefit. Multidisciplinary approaches to
management include physical and medical therapeutic strategies. We
started from the hypothesis that physical therapy (including here only
modalities) will reduce impairments and improve quality of life in
this patient group. The objective of the study is to investigate
whether a 4-week programme of physical therapy (massage, elec-
trotherapy, hot pack, hydrotherapy) could benefit spinal pain, mobi-
lity, function and quality of life for patients with fibromyalgia.
Materials and methods. We recruited for this study 60 women dia-

gnosed with fibromyalgia that were randomly assigned into modali-
ties or control groups, each consisting of 30 subjects. In the control
group there were no interventions, just usual care, and in the modali-
ties group patients followed during 4 weeks a programme with diffe-
rent physical procedures, daily, five days/week. The back pain asses-
sed with a visual analogue scale, functional capacity (Fibromyalgia
Impact Questionnaire) and quality of life (QOL) were measured befo-
re the start and after completion of the programme. Results.
Statistically significant improvements were demonstrated in spinal
pain and functional capacity for the modalities group while the con-
trols showed no significant changes. Subjects in the modalities group
showed better satisfaction in some domains of the Short-Form-36
Health Survey quality of life questionnaire (p=0.05). Conclusion.
This 4-week modalities programme could improve back pain, spinal
mobility, and enhance QOL in fibromyalgic women. Future study
should recruit more subjects to verify the results.
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Complex regional pain syndrome due to Herpes Zoster 
Z. Ozeri, B. Duyur Cakit, M. Sengul, S. Taskın, H. Rana Erdem
Ministry of Health, Ankara Trainig and Research Hospital, 2nd
Department of Physical Medicine and Rehabilitation, Ankara, Turkey

Introduction. Although the occurence of CRPS like symptoms is
common in subjects with herpes zoster, CRPS following zoster infec-
tion is a rare complication. We presented a case of complex regional
pain syndrome (CRPS) due to a zoster infection and assessed the
benefits of the treatment. Case Report. Subject was an 80-year-old
woman. She first complained of severe pain in her left shoulder and
visited emergency room. She had no history of trauma to the arm or
muskuloskeletal disease. Because of her deep shoulder pain, non-
steroidal antiinflammatory drug and daily 300 mg of pregabalin were
given. 2 days after the visit, the subject reported rash in her left arm.
She visited dermatology outpatient clinic and was treated with oral
acylovir for 15 days with a diagnose of zoster infection. 2 weeks
after rash onset she also complained of deep pain in her left hand
and fingers. She was referred to PMR outpatient clinic. Physical exa-
mination of the patient revealed C7,C8,Th1 herpes rash. Her left
shoulder ranges were within normal ranges. Severe pain, edema,
redness and shiny skin were noticed in her left hand. Hyperesthesia
was detected in her left hand and flexion movements of fingers of
her left hand were limited. Laboratory test values were within the
normative range. Total body scintigraphy showed signs of typical
CRPS in her left hand. In addition, a venous Doppler of the left arm
was normal. Radiograhps of the both hands revealed no spesific
changes for CRPS. AP spine and femur neck bone mineral density
were normal. She was treated with intra muscular administration of
calsitonin 100 IU daily for 15 days as well as daily 300 mg of prega-
balin. Rehabilitation program of the patient included protection
against muscle atrophy and maintenance of range of motion.
Physical therapy was also added her treatment program including
hot pack, transcutaneus electric nerve stimulation and ultrasound,.
After 2 weeks, CRPS symptoms had become less severe and her pain
become more tolerable. Conclusion. The treatment program inclu-
ding pharmacological therapy combined with rehabilitative appro-
ches are found to be successful. 
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Early rehabilitation after vukov's technique with acro-
mioclavicular injuries in young athletes
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V. Vesovic-Potic1, M.Zdravkovic2
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Introduction.  Acromioclavicular injuries in athletes are very com-
mon, especially in rugby, wrestling, judo, bicycling or other sport
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activities in general. In the treatment of acromioclavicular separa-
tions, in our hospital, we prefer surgery, and use it in all cases of
grade 3 injuries, in some cases of grade 2 injuries, and in chronic
cases of painful shoulder. In this article we report our experience in
rehabilitation treatment with patients they where treated with origi-
nal Vukov’s technique, especially in young athletes. It is an elastic
fixation on the lateral end of the clavicle with thread suture through
the bone and the coracoacromial ligament below. Minimal resection
(5-6 mm) of the lateral clavicle is part of the procedure. Material s
and methods. Vukov’s technique was used since 1986. With early
rehabilitation we started since 2003. We treated 16 active athletes
from 18 to 31 years old. There were 11 cases of grade 3 injury, 3
cases of grade 2 injury, and 2 chronic cases of grade 3 injury.We
started rehabilitation on first postoperative day. The rehabilitation
course was divided in three phases, and included passive, actively-
assisted and active exercises with, and without resistance. Due to
functional recovery of the operated shoulder the phases ended
faster. Results. With the patients up to 26, we attained the best
results: the full range of movements and painless shoulder still after
3 weeks of surgery. They returned to sport training at 4 weeks after
surgery and to full sport activities after 6 weeks.We used the
Constant score to evaluate our results, which revealed an excellent
outcome (>90 pt). Conclusion. Well selected surgical procedure,
and precisely directed early rehabilitation after operated acromiocla-
vicular dislocation, yields to a complete and fast functional restora-
tion. 
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The effect of video-guidance on active and passive
movement as assessed by fMRI: useful for rehabilita-
tion?
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Introduction. Passive and active movements1 as well as action
observation have a positive impact on recovery of motor function in
stroke patients. Action observation with simultaneous executed
movements might therefore also be a useful tool for rehabilitation.
The aim of this study was to explore the neural networks involved
in this approach in healthy subjects.Materials and methods. Using
fMRI block design, right hand movement performed by 17 right han-
ded participants with (=imitation) and without visual guidance was
investigated. The movement tasks included of both active execution
of movement and passive movement, imposed by the examiner.
Results. Movement imitation caused cortical activation in bilateral
occipito-temporal areas both in passive and active movement.
However, only active imitation led to activation in right inferior and
superior parietal lobule, left frontal areas and cerebellum, whereas
passive imitation activated right prefrontal cortex and the left supple-
mentary motor area (SMA). Conclusion. These preliminary results
indicate that different networks are activated during active and passi-
ve imitation tasks. The networks detected in our study are known to
be important for functional recovery after stroke2,3 and include atten-
tion, top-down control and intention for active imitation and a motor
inhibitory network for passive imitation. These findings provide
theoretical backing for the integration of active and passive move-
ment with visual guidance in a new rehabilitation approach.
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Application of robots in rehabilitation: successes and
expectations
G. Fazekas1,2, Z. Denes1, E. Boros1, M. Trocsanyi2, K. Zsiga1,  
O. Peter1
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Introduction. Rehabilitation robots are used for three purposes:
assessment of status, supporting physiotherapy, aiding activities of
daily living. The first two tasks can be executed by the same robot.
The objective of this work is to overview the state of the art of reha-
bilitation robotics focused on application in neuro-rehabilitation.
Materials and methods. Overview based on publications, confe-
rences and web. Results. Most of the therapeutic robots are working
only in laboratories, very few of them have been commercialized.
Only some devices are able to work in three dimensions and make
use of the whole range of motion of the human joints. Active or
interactive therapeutic modalities are considered their main advanta-
ge. The aim of using robots in physiotherapy is not to replace the
therapist, but to widen treatment options. The assistive robots have
been planned mainly for domestic use. These equipments can provi-
de emergency alarm, fall detection, motion assistance (mobility and
grasping), cognitive support and stimulation, household duties,
entertainment. Many of them are orientated to verbal robot-human
communication, physical interaction requires more difficult solu-
tions, but makes possible a wider range of services. Multi-functiona-
lity, integration of services would be reasonable for such devices.
Conclusion. Application of robotic devices is still a pioneering field
nowadays. Therapeutic robots seem to be useful in supplementation
of traditional physiotherapy with interactive exercises. Assistive
robots can improve the autonomy of people with disabilities and
facilitate their social integration. Both groups can be especially use-
ful for patients with multiple impairments and disabilities.
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Pressure exerted in the peroneal nerve pending on the
different positions in the ICU bed 
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Introduction. A big number of ICU patients present with pero-
neal paresis during their hospitalization. This is due to external pres-
sure application from the bed’s matrix against the peroneal nerve at
the confined area that the nerve passes over the head of fibula. This
pressure is augmented when the popliteal angle is bigger. We investi-
gate the effect of different positions of the lower limb in the pathoge-
nesis of this phenomenon. Materials and methods. A pressure
manometer and an air-chamber were used in this study. The sample,
n= 20 patients, was divided into two groups according to whether
the knee joint overstepped the lower hinge of the bed (group _, n=
11), or not (group B, n= 9). All patients were placed in a recumbent
position with the back of the bed stabilized while the lower extremi-
ties changed position as the angle of the lower hinge, changed from
0_ till 35 _, at a rate of 5 _. Results. In all patients pressure readings
changed during the different angulations of the knee joint. In group
A, while the angle of the knee increased, the pressure readings fall.
In group B, the knee angle increase was followed by a proportional
increment in the pressure. Finally another observation was that in all
cases that a heel pad for protection against pressure ulcers was used,
there was a decrement in the pressure. Conclusion. The positioning
of the patients’ knees in a position slightly below the lower hinge of
the bed is of crucial importance. Also the use of heel pads lowers the
pressure exerted on fibula’s head. 
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Body mass index and quality of life of patients before
and after hip arthroplasty because of osteoarthritis
S. Dj. Jandric, R. Sukalo, Z. Jovicic, S. Popeskov, S. Grubis̆a
Institute for rehabilitation “Dr Miroslav Zotovic”, Banja Luka,
Republic of Srpska, Bosnia and Herzegovina

Introduction. As body weight, expressed as the Body Mass Index
(BMI) rises, there are a number of diseases, such as osteoarthritis,
associated with it. Obesity is particularly important in weight-bearing
joints.The aim of the study was to investigate association between
Body mass index (BMI) and various domains of quality of life of the
patients with the end stage of osteoarthritis of the hip, before and
after total hip arthroplasty (pain, stiffness and physical function).
Materials and methods. This prospective clinical study included
105 women and men (average age 61.6±11.7 years, range 48 to 82
years) with diagnosis of severe hip osteoarthritis according to ACR
criteria. All patients completed the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) questionnaires that mea-
sured health-related quality of life preoperatively and 6-wk postope-
ratively. Linear regression was used to determine association between
BMI of the patients and various domains of quality of life (pain, stiff-
ness, physical function before and 6-wk after total hip arthroplasty)
controled by age. WOMAC is transformed to a 0 –100 (worst to best)
scale. Results. Average value of BMI was 30.7±5.1 kg/m2. The pain
score was 90.8±4.1 before arthroplasty and 6-wk postoperatively 99.8
±0.6. Average value of physical function score was 72±12.6 preopera-
tively and 6-wk postoperatively 78.8. Results of the linear regression
showed that dependent variable BMI was not statistically significantly
associated with predictors (F=1.946, p>0.05). BMI was significantly
associated with physical function before arthroplasty (t=2.91, p<0.01)
only. Conclusion. BMI is important determinant of the clinical eva-
luation of patients with severe osteoarthritis of the hip. A higher BMI
was associated with lower physical function before arthroplasty, in
our study, but 6-wk postoperatively was not.
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Randomized controlled trial of land based and water
exercises program in patients with hip osteoarthritis
S. Patru, A.C. Bighea, I.R. Marcu, R. Popescu
University of Medicine and Pharmacy of Craiova, Romania

Introduction. Land based and water exercises improve pain
levels, physical function, and self reported disability to patients with
hip osteoarthritis (OA). Hydrotherapy is often recommended to
these patients because water provides a range of benefits, including
pain relief, and reduced loading on damaged arthritic joints. The
main study hypotheses are that kinesitherapy or hydrotherapy can
significantly decrease pain and physical limitations, improve health-
related quality of life in patients with OA of the hip. Materials and
methods. Subjects were randomized into one of the three groups:
hydrotherapy (n = 10), kinesitherapy (n = 10) and control (n = 10).
The two exercising groups had three exercise sessions a week for
six weeks, and the control group had only pain medication. The
outcome measures were: pain (on a numerical pain scale), disability
(six minute walk test), SF-12 quality of life and time frame: baseline
and 6 weeks. Results. At follow-up, the pain score significantly
declined from baseline and the change in pain was not significantly
different between groups. Hydrotherapy increased specially distance
walked and kinesytherapy, walking speed, compared to control
group. At the end of the study, the hydrotherapy group showed a
significant improvement from baseline in the SF-12 physical compo-
nent score and the kinesytherapy group in the SF-12 mental compo-
nent score, but this change did not differ significantly between exer-

cises groups. Conclusion. Positive improvements in functional
performance were achieved with both exercise programmes compa-
red with the control group.
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Incidence of ulnar-to-median nerve motor fiber anasto-
mosis (Riche-Cannieu anastomosis) in hand 
T. Ahadi, G. Reza Raissi
Iran University of Medical Sciences, Firoozgar Hospital 

Introduction. Two main muscles studied in hand for evaluation of
median nerve injuries are opponens pollicis(OP) and abductor pollicis
brevis(APB). However, Riche-Cannieu anastomosis (RCA) may limit
the application of these muscles in electrodiagnosis; Moreover, study
of ulnar to median anastomosis in previous studies has yield several
flaws that may mistaken the precise incidence of this anastomosis. To
evaluate this we conducted this study. Materials and methods.
Twenty consecutive cases of complete median nerve injury were stu-
died. Median nerve injury was determined by study of sensory and
motor evoked responses as well as EMG findings in opponens pollicis
(OP) and abductor pollicis brevis(APB). Evoked responses from wrist
and picked up with needle was also evaluated by stimulation from
median and ulnar nerves. Results. Eight five percent of the patients
had RCA. In 5 cases there was no anastomosis to OP and the extent of
innervations from ulnar nerve was much less than APB. Conclusion.
This is the most accurate electrophysiologic study for RCA rate. OP is
preferable to APB in study of median nerve. In all median nerve
injury, evoked response must be studied to rule out RCA.

Shoulder instability in infantile spastic cerebral palsy
(ISCP) treated with head humeral prosthesis: a case
report
P. Bertocco, G. Giaffreda, S. Marzorati, D. Clementi
Medical Doctors, Azienda Ospedaliera G. Salvini, Garbagnate
Milanese (Milano, Italy)
Ospedale di Circolo di Rho,, O.U. Orthpaedic and Traumatologic
Surgery, Rho (Milano, Italy)

Introduction. Patients with ISCP are affected by many related
pathologies of the nervous system, with the result of a relevant
muskuloskeletal pattern of disabilitiy. The shoulder joint could be
affected in different ways and degrees of pain and disability.
Shoulder instability, reinforced by different morphologic and anato-
mic conditions, is one of the related complications of a ISCP, accom-
pained by pain. Our aim was to evaluate the effect of a head hume-
ral prosthesis towards pain, instability and disability, in a patients
affected by shoulder instability in ISCP. Materials and methods.
Female, 30 yrs old VAS, FIM and SPADI were tested to evaluate pain,
function and disability, at the times of T0, T3 (weeks), T6, T12, T16,
T24 and T32. The rehabilitation strategy began at T3, with a passive
set up at the beginning and an active one later (see results).
Results. Table I.

(T0 Û T32).
VAS 100 50* 30 30** 50 90* 40
SPADI 78 60* 62 63** 70 84* 64
FIM 52 51* 56 64** 56 41* 72

* FKT; ** No FKT

Conclusions. After surgery the pain decrease till the 3rd month.
Between the 3rd and the 6th month, the pain increased (lack of com-
pliance towards the rehabilitation program). Despite this clinical evi-
dence, there was no evidence of abnormal X-ray reactions at the
bone-prosthesis surface, without suspected intolerance findings, with
a good relationship bone-to-prosthesis during the follow-up. After
the 6th month (new rehabilitation program), the pain decreased a lot
and a global/ site specific improvement of function was registered
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(FIM/SPADI). Our foundings could suggest that this tecnique in a
shoulder instability of a patient affected by ISCP, is able to give a
good management of the instability along the time, with a strong
relationship with a defined rehabilitation set-up.
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Tough discharges of patients affected by severe acqui-
red brain
G.P. Salvi, A.M. Quarenghi, L. Manzoni, L. Smirni , C. Valiante, L.
Valsecchi1
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Discharges are one of the crucial phases during the rehabilitation
process of patients affected by severe acquired brain lesion.
Interviewing patients and their families we have collected data iden-
tifying critical areas laying discharges on the line. Areas of interest
are: a) medical-sanitary aspects; b) family and caregiver’s aspects; c)
bureaucratic and welfare aspects; d) home suitability. The reference
contest is Neurological Rehabilitation Unit of Quarenghi Clinic in
San Pellegrino Terme. We have evaluated 100 difficult discharges
starting from 2000 until 2009. a) Medical-sanitary aspects. Within
the sample of 100 patients evaluated at the discharge stage, 32.2% of
them were still affected by pulmonary/urinary or other compart-
ments’ infections. While 5% of them was affected by decubitus
lesions. Furthermore 5% of them couldn’t be discharged due to lack
required medical devices. b) Family and caregiver’s aspects.
Within the sample of 100 patients evaluated at the discharge stage,
13.2% of them had a family unit affected by various problems, such
as: old or ill parents, children affected by problems, family conflicts,
low or absent incomes. In 21.6% cases the caregiver was absent or
not suitable. This was the main critical area during the discharge
phase. c) Bureaucratic and welfare aspects. Within the evaluated
sample, we had identified that discharges were prevented in 8% of
the patients due to bureaucratic difficulties, such as local health ser-
vice (ASL) licences, required town council licences to modify archi-
tectural barriers, inability and accompaniment licences still not
ready. d) Home suitability. Within the evaluated sample, patient’s
home was not suitable in 15% of the cases as the house was too
small, not sufficiently heat, or not suitable due to inappropriate bath-
rooms or architectural barriers, such as stairs or narrow doors.
Conclusion. Evaluating data we can conclude that discharges of
patients affected by severe acquired brain lesion are difficult and
gruelling. Difficult areas often mix together involving different pro-
fessionals. The caregiver and the family play an essential role during
the rehabilitation process and post-discharge phase. Territorial
resources that can aid who can take care of the patient, are funda-
mental to ease discharges and shorten hospital stay’s period. Sanitary
economic programs should take into consideration the above men-
tioned problems and find them a solution. 

Pre-operative pulmonary training program in coronary
artery bypass graft surgery patients at Siriraj hospital
W. Thirapatarapong, N. Chumwong
Department of Rehabilitation Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand.

Introduction. To compare the incidence of pulmonary complica-
tions in coronary artery bypass graft surgery patients who underwent
pre-operative pulmonary training program to those who did not.
Materials and methods. The patients with coronary artery disease
who underwent elective coronary artery bypass graft surgery at
Siriraj Hospital from Jan to Dec 2007 were included in this study and
were divided into two groups depending on whether they received
pre-operative pulmonary training program. The primary clinical
variable was the presence or absence of pulmonary complications.
The comparison of pre-operative pulmonary training and non- pre-
operative pulmonary training group was performed by Chi-square
test for qualitative data and Independent sample t-test for quantitati-
ve data. Results. A total of 627 patients were divided into two grou-
ps, the pre-operative pulmonary training group (G1) and non- pre-

operative pulmonary training group (G2). Comparison between two
groups, pulmonary complications were significantly more frequent
in G2 than in G1 (7.4% and 3.1%). The difference in incidence of
pneumonia was also statistically significant (6.6% and 0.8% in G2
and G1), respectively. The odd ratio for total pneumonia of G2 was
9.3, 95% CI [2.1, 57.3] and for total pulmonary complication of G2
was 2.6, 95% CI [1.1, 6.3]. G2 also had longer length of stay than G1
(11.0 + 10.3 and 15.3 + 12.2 days), respectively. Conclusion. Pre-
operative pulmonary training program can prevent post-operative
pulmonary complications and reduce length of hospital stay in
patients who underwent coronary artery bypass surgery.
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Progression and explanatory factors of nutritional sta-
tus in the few years post-stroke
J. Paquereau, M. Romon, E. Allard, W. Daveluy, M. Rousseaux
Service de rééducation neurologique, Hôpital Swynghedauw, CHRU
de Lille, France

Introduction. Malnutrition is frequent in the first weeks or
months post-stroke and is a main factor of poor short-term outcome.
Here, we analysed the long-term evolution of nutritional status and
its explanatory factors. Materials and methods. We included 50
patients at the outpatient rehabilitation clinic (M: 27; mean age=62.8)
with a post-stroke delay of 1-5 years (mean=2.7). We examined: 1.
The evolution of weight and BMI: before stroke (BS), at 3 weeks
(W3), at discharge from inpatient rehabilitation (discharge) and at
late examination (LE); 2. Possible explanatory factors: medical
history (diabetes) general factors (age, gender, education), stroke
severity (Rankin score, swallowing disorders at 3 weeks), sequellae
(Rankin score, swallowing disorders, physical activities at LE), food
intake preferences and actual socio-economic status. Malnutrition
was defined according to the criteria of the French “Haute Autorité
de Santé”. Results. Weight decreased from BS to W3 (-3.6 +/-5.6
kg), remained stable until discharge (-0.2 +/-4.4 kg), then increased
at LE (+3.2 +/-9.9 kg). At LE, 18 patients showed (>4%) weight loss
in comparison with BS status, 19 showed increase (>4%), and 13
remain stable. Prevalence of malnutrition was 42%. Most important
factors of weight and BMI evolution (LE-BS) were (p<0.01) prece-
ding weight (-), sugar (+), salt (+) and fat (+) preferences, and dia-
betes (-). Malnutrition was associated with gender (male), preceding
weight (-), Rankin score (+), presence of family (-) and institutionali-
zation (+). Conclusion. Long-term nutritional status varies conside-
rably after stroke, after discharge from inpatient rehabilitation unit.
The prevalence of malnutrition is high. Follow-up and prevention
are clearly insufficient, especially in institutions.
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Pain – disfunction ecuation to stroke survivors
A. Murgu, A. Nica, G. Mologhianu, C. Brailescu, B. Mitoiu, M. Ivascu
University of Medicine “Carol Davila”, Bucharest, Department of
Rehabilitation Medicine

Introduction. This study intends to analize the clinical-functional
dynamic of different groups of stroke survivors patients following a
complex rehabilition program. Materials and methods. We compa-
red two similar (age, sex, diagnose, functional status) groups of
patients of 75 patiens each: one study group was treated with drugs
and physical therapy for pains and dysfunction, the control group of
75 patients was treated only with drugs. The main problems we had
to deal with were: shoulder subluxation 65% of patients, CRPS type I
20%, low back pain 25%, neuropathic pain 40%, peripheral joint
pain 30%, osteoporosis 25%. To evaluate the patients we used diffe-
rent scores: Barthel Index, Womac Score, FIM scale, NIH stroke
scale, DRS, Quallefo 41, VAS and Quick-DASH Score. We used low
frequency, medium and high frequency electric currents, massage
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and analytic kinetic therapy. Results. We obtained globally better
results in the study group compared with the control group, pain
improved with 67% compared with 56% in the control group, and
functional improvement: 89% in the study group compared with 55%
in the control group. Conclusion. Physical therapy in addition with
drug therapy has evident benefits on stroke survivors quality of life
more than drug therapy alone
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A bridge between a systemic approach and an ontoge-
netic approach for a-sailed- rehabilitation in seven
situations of different tetraplegia
U. Incasa, P. Gabusi
In collaboration with -Centro di Riabilitazione Neuromotoria per
Ragazzi Spastici Onlus, Bologna

Introduction. The characteristics of a rehabilitative approach,
are presented by means of the re-examination of seven cases of
tetraplegia reported in national and international rehabilitation con-
ventions.  Authors suggest a synergic therapeutic approach
between systemic and hierarchized developmental models. At the
admittance , there were seven patients: four types of tetraplegia
caused by cerebral palsy (classification of A. Ferrari) two of them
children, a dystonic tetraplegia, an acquired brain injury and one
high, complete, spinal cord injury. Materials and methods. As to
the treatment, the afferential synthesis has been considered
(1.Anochin) a focal point between the two approaches. This affe-
rential perceptive reorganizing approach based on ontogenetic
developmental  principle is  supported by the concept of
Disposition (2.Incasa). It has to be considered that Propensities are
present in every Situation even of Biological nature (3. Popper)
and they are a pre-requirement to Disposition. Moreover this
approach is not centred on recalling reflexes which are indepen-
dent of everybody’s distinctive features. On considering that it is
applied to a pathologic domain, we have to take into account the
“pattern occlusion” phenomenon, described by Milani Comparetti,
integrated in the pathologic expressiveness. The measures used
were basically clinical-functional. Complexity in any single rehabili-
tation situation by the appearance of function cathegories was enli-
ghted. Results. This review shows the quality of the outcome com-
pared to natural history (Prognosis) in every presented case.
Conclusion. Ontogenetic aspects are consistent with neuro-phy-
siologic data (4.Berthoz, 5.Bach Y Rita). The emersion of primary
emotions and Heteromodal Functions, their adjustment and con-
structive integration by Therapeutic Shared Action was considered.
And so we hope that where Lions fly, Men can sail.
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Functional restoration in chronic low back pain tuni-
sian experience 
W. Herchi1, W. Sarraj1, A. Souayah1, H. Rahali-Khachlouf1, I. Miri2, 
S. Ghorbel2, S. Lebib2, F.Z. Ben Salah2, C. Dziri2
1Department of Physical Medicine and Rehabilitation of the Military
Hospital in Tunis
2Department of Physical Medicine and Rehabilitation of the Kassab
Institute in Tunis

Introduction. In developed countries, chronic low back

pain(LBP) is a frequent motive for consultation and it is one the
most common reasons for disability and work-time loss.The ideas
of functional restoration programs for patients with disabling chro-
nic LBP were proposed in 1985. Its aims are to restore the physi-
cal, psychological, and social situations of patients through their
active participation in treatment Materials and methods.
Forward-looking Study concerning 30patients suffering from chro-
nic(LBP) which are followed in our service of. All patients had an
evaluation before and after the rehabilitation program: evaluation
of pain by the VAS, Lumbar muscle stiffness can be assessed by the
Schöber and Muscle strength can be assessed in the isometric or in
the isocinetic condition.They had a psychological evaluation by the
score of HAD and of the quality of life by the scale of DALLAS.
Results. The average age of the population is 41years. The sex
ratio is 2. The average BMI is 26,4kg/m _. After the restoration
functional program we reported decreased pain 80%. We note also
for muscle strength stiffness decreases with an average schöber
which passed from 3,7cm to 5,1cm.All parameters of strength and
endurance are increased after the programs: Significant improve-
ment of the flexor and extensor muscle strength in isometric condi-
tion, on the other hand there is no significant improvement of the
extensor muscle in isocinetic condition. At the same time
Depression and anxiety scores are improved. Conclusion. Despite
evidence of the effectiveness of functional restoration programs, it
has not been properly assessed, further research is necessary to
assess clinical and cost effectiveness

References
1. Functional restoration programs for low back pain: a systematic review S.

Poiraudeau, F. Rannou,Annales de réadaptation et de médecine physique
50.(2007)425-429.

2. Mayer.T, Tabor.J, Bovasso.E Gatchel.R.J. physical progress ans residual
impairment quantification after functional restoration. PartI:lumbar mobility
Spine 1994.19:389-394.

Management of knee osteoarthritis in physical and
rehabilitation medicine in the elderly population
W. Herchi1, Z. Saoud1, A. Souayah1, H. Rahali-Khachlouf1, I. Miri2, 
S. Ghorbel2, S. Lebib2, F.Z. Ben Salah2, C. Dziri2
1Department of Physical Medicine and Rehabilitation of the Military
Hospital in Tunis
2Department of Physical Medicine and Rehabilitation of the Kassab
Institute in Tunis

Introduction. Knee osteoarthritis(OA) currently affects about 40%
of people aged over 75 years, and its prevalence is predicted to rise
significantly in the future as the population ages. People with
kneeOA frequently report joint pain, increasing immobility and
muscle weakness. Such signs and symptoms of the disease often
culminate in reductions in quality of life. Current guidelines recom-
mend non pharmacologic methods. Materials and methods.
Retrospective case control study including 60 patients with kneeOA
divided into 2 groups: subjects aged over 65 years and younger
subjects (age between 30and 50years). All patients have Clinical eva-
luation of pain (VAS),clinical examination and functional evaluation
(WOMAC, Lequesne index) before and after a two month rehabilita-
tion program. Results. The average age of the older adults is 70
years old. The average age of the younger adults is 46 years. There
is a female predominance in the 2 groups. The analyses of mobility
of knee don’t found differences into 2 groups. There is a weakness
of the knee extensor and knee flexor, it is more pronounced among
the elderly. The functional impact of knee osteoarthritis is important
in the elderly. After physiotherapy we note the reduction 60% in the
perception of pain and improvement of the mobility of knee in 5%
in the both 2groups. There is also improvement of the quality of life
echoing lequesne index and the walking distance more prononcia-
ted in the elderly population. Conclusion. Support rehabilitation of
the knee is a necessary practice at all stages and allows especially
the elderly to improve their functional capabilities and maintain their
autonomy.

References
1. Marks R, Guassami  M. R a Review of the Literature on Shortwave

Diathermy as Applied to Osteo-arthritis of the Knee.Physiotherapy June
1999;85:6.

2. Ray Marks Dean Cantin Symptomatic Osteo arthritis of the Knee: The
Efficacy of Physiotherapy.Physiotherapy,June1997;8,:6.

58 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



Diagnostic Value of F-wave Latency in Alcoholic
Polyneuropathy
H. Azadeh1, E. Aul2, J. Kimura2

1School of Rehabilitation, Isfahan University of Medical Sciences,
Isfahan, IRAN
2Department of Neurology, University of Iowa Health Care, Iowa City,
IA 52242 USA

Introduction. Previous studies1,2 indicate that the length of the
nerve segment under study dictates the accuracy and sensitivity of
measurement. Although studies of shorter or longer segment pose
technical merits and demerits, the choice seems to depend entirely
on the pattern of the conduction abnormalities. Short distances
magnify focal conduction abnormality despite increased measure-
ment error, and long distances, although insensitive to focal lesions,
provide better yields and reliability for a diffuse or multisegmental
process. Materials and methods. To establish relative diagnostic
sensitivities of various electrodiagnostic measures, we reviewed F
waves and distal conduction studies (DCS) data in 30 patients with a
clinical diagnosis of alcoholic polyneuropathy. Results. The conven-
tional conduction abnormalities included median (31%), ulnar (25%),
and tibial nerves (58%) for motor studies and median (47%), ulnar
(29%) and sural nerves (30%) for sensory studies. F-wave prolonga-
tion, assessed against a height-latency nomogram3, comprised
median (62.5%), ulnar (62.5%), peroneal (74%), and tibial nerves
(83%). Analyzing all four nerves together, our data revealed delayed
F-wave latencies in 26 (87%), and slow conventional studies in 24
(80%) patients. Of these, 22 showed abnormal F wave and DCS, 4
showed delayed F wave and normal DCS, 2 showed abnormal DCS
and normal F-wave, and 2 showed normal F wave and DCS.
European Society Of Physical And Rehabilitation Medicine.
Conclusion. F-wave latencies serve the best for detecting mild con-
duction abnormalities of alcoholic polyneuropathy.
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Work Related Low Back Pain Among Kosovo Power
Plant Workers
????
?????

Background. Low back pain (LBP) has been identified as one of
the most costly disorders among the worldwide working population.
Objective. This study was designed to assess the incidence of low
back pain among Kosovo power plant workers and to examine the
correlation between age and the years in this occupation with seve-
rity of LBP and functional disability of the workers with LBP.
Materials and methods. A cross sectional questionnaire survey was
carried out among 489 workers from Kosovo Energetic Corporation.
Four hundred and thirty production workers (Group I) and 59 office
workers (Group II) were included in the study. The severity of LBP
was evaluated with 10 mm visual analog scale(VAS). Oswestry low
back pain disability questionnaire(OSW) was used to measure func-
tional disability. Results. The prevalence of LBP was higher in
Group II than in Group I (86.4%, 61.6%, respectively, p=0.000). The
mean VAS score and ODI score was higher in Group I than in
Group II (p<0,000 vs 0.016). The years in this occupation and VAS
and OSW in both Groups were correlated (p<0.000), however there
was no significant correlation determined between age and VAS and
OSW scores of the office workers with LBP(p>0.05). Conclusion.
The results of the study showed that low back pain occurred in
86.4% of workers. This study identified that years of employment in
current job can contribute in induction or intensification of LBP. 
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Case Report: Amyotrophic Lateral Sclerosis Patient
Presenting With Radiculopathy and Polyneuropathy 
K. Alptekin, V. Ozden, D. Diracoğlu
Istanbul University, Medical Faculty, Physical Medicine and
Rehabilitation Department

Introduction. Amyotrophic Lateral Sclerosis (ALS) is a disease of
unknown etiology, characterized with degeneration of upper and
lower motor neurons. It’s easily mixed with MS and other disorders
with demyelinization, cervical myelopathy, radiculopathies and poly-
neuropathies. Materials and methods. Our patient was 61 years
old and her complaints were back pain and walking difficulty. She
was able to walk with a walker since 3 years. Valsalva sign was
negative, morning stiffness did not exceed 30 minutes. Her pain sub-
sides with heat application and analgesic medications. On physical
examination lumbar range of motion was limited in all aspects and
painfull especially at flexion. Bilateral straight leg raising test was
80°; Mennel and Gaenslen tests were negative. On neurologic exa-
mination muscle strength at upper extremity was 4/5 globally.
Muscle strenght around left hip was 4+/5, right hip 4-/5, knee bilate-
ral 4+/5, dorsiflexor and plantarflexor of left ankle was 4-/5, at right
was 5/5, EHL at left was 3/5 and at right 4/5. Light touch was nor-
mal bilaterally, deep tendon reflexes were hipoactive at upper and
lower extremities. At MRI of lumbar vertebra Grade I spondyloliste-
sis at L4-L5 and bilateral foraminal stenosis at the same level was
found out. As her MRI results and physical examination were incon-
sistent needle EMG was performed. All CMAPs at upper and extre-
mity were recorded as low, by needle EMG intense spontaneous
pathologic activity, long dispersed MUAPs with high amplitude and
complex repetitive discharges at all upper,lower, tongue and rectus
abdominalis muscles were noted. These findings were consistent
with diffuse spinal anterior horn cell involvement. Conclusion. To
conclude, the patient was diagnosed as motor neuron disease (ALS)
by Neuromuscular Diseases Department of Neurology, Riluzole 50
mg twice a day. Patient and her relatives were taught her exercise
regimen and was discharged from our clinic with further sugge-
stions. 

Acoustic voice analysis in patients with subcortical
aphasia 
M. Vukovic, M. Petrovic-Lazic
University of Belgrade-Faculty of Special Education and
Rehabilitation, Belgrade, Serbia 

Introduction. With left-sided lesion to the thalamus, basal gan-
glia, and internal capsule, a heterogeneous collection of language
disorders may occur, among which aphasia is very common.
Hypophonia and dysarthria very often accompany subcortical forms
of aphasia. The aim of this paper was to analyze acoustic characteri-
stics of voice in patients with aphasia due to lesions in a subcortical
structure. Materials and methods. The acoustic tests were admini-
stered on fifteen male patients with subcortical aphasias and fifteen
healthy male subjects. Each subject was asked to perform maximal
vowel ‘a’ phonation. The acoustic parameters were Fo, Jitter,
Shimmer, the Amplitude tremor frequency (Fatr) and Noise to har-
monic ratio (NHR). The computerized voice analysis laboratory „Kay
Elemetrics“ (Multi-dimensional Voice Program) was used. Results.
The results showed increase values of Fo (mean: 170,28Hz), Jitter
(mean: 8.450%), Shimmer (mean: 1.589dB), Fatr (mean: 7.580Hz)
and NHR (mean: 1.248) compared with the voice parameters in the
control group of subjects. Conclusion. It is pointed out that acou-
stic analysis of voice could have a significant role in evaluation of
speech production deficits in patients with subcortical aphasia. 

Key words: acoustic characteristics of voice, lesion of the subcorti-
cal structure, subcortical aphasia.
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The effectiveness of Mirror Therapy for preventive and
therapeutic Phantom Limb Pain treatment: a case con-
trol study on 4 amputees patients. 
C. Laurentaci1, G. Guida1, V. Pietragalla1, M.R. Lisanti1, L. Dicandia1,
M. Ranieri2, G. Megna2

1U.O. Medicina Fisica e Riabilitazione, Ospedale Madonna delle
Grazie, Matera 
2Cattedra di Medicina Fisica e Riabilitazione, Università degli Studi
di Bari

Introduction. Phantom Limbs are a frequent phenomena among
amputees: about 90-98% of subjects are affected1; particularly
Phantom Limb Pain (PLP) is present in 60 - 80% of them2. Many stra-
tegies of treatment have been used during years, without reaching
satisfying results. Mirror Therapy seems to be the fittest strategy to
contrast PLP3: it’s a behavioral strategy able to contrast cortical mala-
daptive neuroplasticity of body schema through synchronous visuo-
motor stimulation instead of lost sensory-motor stimuli. Materials
and methods. Our study has the aim to verify the effectiveness of
the therapy both as preventive or as therapeutic chronic pain treat-
ment. Four amputees have been involved in our study. 30 minutes
daily treatment have been performed during four weeks. Outcome
measurement have been performed by VAS – 100mm, McGill Pain
Questionnaire and a Pain Diary, useful to calculate frequency of pain
attacks onset. Results. The case enrolled as control, during all the
observation period, demonstrated only few improvements both in
intensity and frequency of pain (-5% at VAS – 100mm). Chronic Pain
in the two patients with stabilized situation improved both in inten-
sity and frequency of pain (Intensity: -62% and -100%; frequency: -
90% and -100%). No pain revealed in the patient treated preventively,
contrarywise he kept unchanged his body schema revealing a func-
tional Inferior Phantom Limb. Conclusion. Mirror Therapy seems to
be most effective strategy to manage PLP, contrasting cortical mala-
daptive neuroplasticity4,5. Moreover, the therapy performed preventi-
vely could accelerate the global rehabilitation process and the pro-
sthesis adopting process (myoelectrical or biomechatronic ones).
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Home based computer assisted upper limb exercise for
young children with cerebral palsy: A feasibility study
investigating impact on motor control and functional
outcome 
B.B. Bhakta, A. Weightman, N. Preston, R. Holt, M. Mon Williams, 
M. Clarke, J.A. Cozens, M.C. Levesley
University of Leeds 

Introduction. Difficulties with arm movement are common in
children with cerebral palsy. Intensive practice can be beneficial [1]
We have developed a computer home-based rehabilitation exercise
system(HB-RES) incorporating a force-feedback joystick linked to
computer game. HB-RES assists children with arm paresis to partici-
pate in independent fun home exercises through an engaging exer-
cise environment and physical guidance. We investigate the feasibi-
lity and impact of using the (HB-RES) in the home setting. Materials
and methods. 18 children with CP(median age 7.5 years, range 5-
16) were recruited from local hospitals and a HB-RES installed in
their home for approximately 4 weeks. Baseline/post intervention
assessments: Canadian Occupational Performance Measure(COPM);
kinematic measurement of arm movement time(MT) and smooth-
ness(NARJ) during standardised tasks(Optotrack Certus). Reduction
in MT and NARJ indicate improvement in quality of voluntary move-
ment. Data was analysed using the Wilcoxon Signed-rank test.
COREC number 06/Q1205/84. Results. HB-RES usage: median, 75
minutes (IQR 17-271); equating to 606 reach/734 retrieve exercises.
One child did not attend follow-up visit. Two children used HB-RES
for less than 30 minutes during the four week period. Pre-
COPM(median 4.2); post-COPM(median 6.0); obs=34; z=3.62,
p<0.05, r=0.62). Pre-MT (median 3.1 seconds); post-MT (median 2.1
seconds); obs=64, z=-4.03, p<0.05, r=0.50). Pre-NARJ (median 36125

Units); post-NARJ (median 11391 units); obs=64; z=-4.49, p<0.05,
r=0.56). Conclusion. Some improvements in self-report function
and quality of movement are observed. This pilot study suggests that
HB-RES could be used to augment home based arm exercise in an
engaging way for children with Cerebral Palsy. The lack of a control
group limits the conclusions that can be drawn in terms of impact
on function. Further controlled clinical studies are planned.
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Feasibility of using a dual rehabilitation robotic system
(iPAM) to improve quality of voluntary upper limb
movement in people with stroke: a pilot evaluation of
upper limb reaching kinematics. 
B.B. Bhakta, A.J. Jackson, P. Culmer, S. Makower, J. Savage, M. Mon
Williams, M.C. Levesley, J.A. Cozens
University of Leeds 

Introduction. The iPAM robotic system [1] enables stroke patients
to undertake voluntary arm exercises, prescribed by the physiothera-
pist. We investigated the feasibility of delivering iPAM exercises in a
broad range of people with stroke, and measured its effect on
voluntary arm movement. Materials and methods. 15 people with
moderate to severe stroke were recruited (age: median 62 years;
range 41–81 years); time post-stroke: median 3 years, range 0.4-12
years); Male:Female, 3:1; right hemiparesis (n=9); Fugl-Meyer(FM)
median 12(IQR 9-16). A physiotherapist prescribed individualised
robot assisted exercises for each patient. Participants were offered 20
iPAM assisted exercise sessions in a laboratory setting over 5-7
weeks program. Pre and post program kinematic measurement of
voluntary reaching movements for each participant were measured
in a standardised task(Optotrack Certus). Movement distance(MD),
movement time(MT) and Normalised Average Jerk (NARJ) analysed
using Wilcoxon Signed-Rank test. COREC number 04/031. Results.
406-718 arm exercises were completed per participant. No clinical
adverse events occurred in the total of 7579 exercises. 79 rectifiable
technical issues arose, none were hazardous to patients. Pre-MD
(median 155mm); post-MD (median 252mm); n=15, z=-2.67, p<0.05,
r=0.48. Pre-MT (median 2.0 seconds); post-MT (median 1.6 seconds);
n=10, z=-1.89, p=0.06, r=-0.42. Pre-NAJ (median 977 units); post-NAJ
(median 749 units); n=10, z=-1.17, p=0.24, r=-0.26. No significant
change in Fugl-Meyer were identified. Conclusion. This pilot study
demonstrates that iPAM can safely deliver physiotherapist prescribed
exercises at reasonable intensity in those with severe arm paresis.
Range in voluntary movement improved. Changes in MT and Jerk
did not reach statistical significance but effect size(r) indicated
potential for effect. Lack of control group limits conclusion.
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Saphenous nerve entrapment at the pes anserine bursa:
A possible etiology for persistent symptoms in patients
with knee osteoarthritis
Hussein A. Sultan, Gihan A. El-tantawi
Physical Medicine, Rheumatology, and Rehabilitation Department,
Alexandria University, Alexandria, Egypt.

Introduction. Osteoarthritis (OA) of the knee is frequently asso-
ciated with pes anserine bursitis.(1) These cases may show refractory
response to treatment.(2) Entrapment of the saphenous nerve by pes
anserine bursitis(3) may be a causative factor. The association between
pes anserine bursitis and saphenous neuritis in patients with knee
OA was not previously determined and entrapment of the nerve in
those patients may be an overlooked condition. Materials and
methods. Forty-five patients (38 women,7 men; mean age 56.1±5.3
years) with unilateral symptomatic knee OA were evaluated.
Ultrasonographic examination was performed for all patients.
Electrophysiological techniques for assessment of the saphenous
nerve included sensory nerve-conduction study and somatosensory
evoked potentials (SEPs) at both sides. SEPs were performed by sti-
mulating the nerve proximal and distal to the pes anserine bursa.
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Thirty healthy controls were enrolled. Results. All patients fulfilled
the ACR classification criteria for knee OA. Clinical and ultrasono-
graphic features of pes anserine bursitis were detected in 28 patients
(62.2%). Clinically suspected saphenous nerve entrapment was detec-
ted in 12 patients (26.7%). Sensory nerve-conduction study revealred
slowing of conduction velocity in 15 patients (33.3%). Reduced sen-
sory nerve action potential amplitude was found in 9 patients (20%).
SEP abnormalities (delayed latency to stimulation distal to pes anseri-
ne bursa and/or increased interside latency difference) were detected
in 16 patients (35.6%). Normal SEP latency stimulating above the pes
anserine bursa localizes the lesion to the level of the bursa.
Conclusion. Saphenous nerve entrapment secondary to pes anserine
bursitis is rather common and can be an etiological factor for persi-
stent symptoms in patients with knee OA. Electrophysiological tech-
niques can localize the entrapment site and prove the diagnosis.
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Is low level laser therapy effective in acute or chronic
low back pain?
S. Ay, S. Koldas Dogan, D. Evcik
Department of Physical and Rehabilitation Medicine, Ufuk University
School of Medicine, Ankara, Turkey

Introduction. Low Level Laser therapy (LLLT) has been used to
treat acute and chronic pain of musculoskeletal system disorders1.
The purpose of this study was to compare the effectiveness of LLLT
on pain and functional capacity in patients with acute and chronic
low back pain caused by lumbar disc herniation (LDH). Materials
and methods. This study is a randomized, double blind, placebo-
controlled study. Forty patients with acute and 40 patients with chro-
nic low back pain caused by LDH were included. Group 1 (acute
LDH, n=20) received hot-pack+laser therapy; group 2 (chronic LDH,
n=20) received hot-pack+ laser therapy; group 3 (acute LDH, n=20)
received hot-pack+placebo laser therapy and, group 4 (chronic LDH,
n=20) received hot-pack+placebo laser therapy, for 15 sessions.
Patients were treated for a 850nm gallium-aluminum-arsenide laser.
Assessment parameters included pain, patients’s global assessment,
physician’s global assessment and functional capacity. Pain was eva-
luated by visual analogue scale (VAS) and likert scale. Patient’s and
physician’s global assessment were also measured with VAS.
Modified Schober test, flexion and lateral flexion measures were
used in the evaluation of range of motion (ROM) of lumbar spine.
Roland Disability Questionnaire (RDQ) and Modified Oswestry
Disability Questionnaire (MODQ) were used in the functional eva-
luation. Measurements were done before and after 3 weeks of treat-
ment. Results. After treatment there were statistically significant
improvements in pain severity, patient’s and physician’s global
assessment, ROM, RDQ scores and MODQ scores in all groups
(p<0.05). However no significant differences were detected between
the four treatment groups with respect to all outcome parameters
(p>0.05). Conclusion. There were no differences between laser and
plasebo laser treatments on pain severity and functional capacity in
patients with acute and chronic low back pain caused by LDH.
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Efficacy of different therapy regimens of low level laser
in low back pain
S. Ay, S. Koldas Dogan, D. Evcik
Department of Physical and Medicine Rehabilitation, Ufuk University
School of Medicine, Ankara, Turkey

Introduction. Low Level Laser therapy has been used to treat
chronic pain of musculoskeletal system disorders 1. The purpose of
this study was to compare the effectiveness of two different laser the-
rapy regimens on pain and functional capacity in patients with chro-
nic low back pain. Materials and methods. This study is a randomi-
zed, double blind, placebo-controlled study. Group 1 (n=20) received
hot-pack+laser therapy 1 (wavelength of 850nm gallium-aluminum-

arsenide laser, 4 min at each point, producing energy of approximatey
40J/cm2); group 2 (n=20) received hot-pack+ laser therapy 2 (wave-
lenght of 650nm Helyum-Neon, 785 ve 980nm Gal-Al-As combined
plaque laser, 20 min on paravertebral muscle, energy of approximatey
10J/cm 2) for 15 sessions during in 3 weeks. Assessment parameters
included pain, patients’s global assessment, physician’s global asses-
sment and functional capacity. Pain was evaluated by visual analogue
scale (VAS). Patient’s and physician’s global assessment were also
measured with VAS. Modified Schober test, flexion and lateral flexion
measures were used in the evaluation of range of motion (ROM) of
lumbar spine. Roland Disability Questionnaire (RDQ) and Modified
Oswestry Disability Questionnaire (MODQ) were used in the functio-
nal evaluation. Measurements were done before and after 3 weeks of
treatment. Results. After treatment there were statistically significant
improvements in pain severity, patient’s and physician’s global asses-
sment, ROM, RDQ scores and MODQ scores in all groups (p<0.05).
However statistically significant differences were detected between
groups with ROM, RDQ and MODQ scores (p<0.05), but no signifi-
cant differences were detected between groups pain severity.
Conclusion. Different kind of laser applications may provide impro-
vements in ROM and functional capacity of the patients with chronic
low back pain, however no superiority on pain severity was detected. 
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The effectiveness of portable audio biofeedback device
in myofascial pain syndrome
S. Ay, S. Koldas Dogan, D. Evcik
Department of Physical and Rehabilitation Medicine, Ufuk University
School of Medicine, Ankara, Turkey

Introduction. The treatment of myofascial pain syndrome (MPS)
is focused on decreasing the pain, ensuring sufficient muscle
strength and appropriate posture1 The aim of this study was to inve-
stigate the effectiveness of portable audio biofeedback device in the
treatment of MPS. Materials and methods. Thirthy five patients (29
females/6 males) diagnosed with MPS were included in the study. In
Group 1 (n=20); patients used portable audio biofeedback device
placed in the middle of both scapula 5 times a week for 1 month.
Additionally, patients received home exercises including posture
exercises. In Group 2 (n=15); patients received only home exercises.
Before and 1 month after treatment, pain (Visual analogue scale;
VAS-10cm), number of trigger points, pressure pain threshold, cervi-
cal range of motion (ROM), shoulder and head angle evaluations
were done. The disability was evaluated with Neck Pain Disability
Index (NPDI). Results. In Group 1, statistically significant improve-
ments were observed in VAS, number of trigger points, pressure pain
threshold, shoulder and head angles and NPDI scores (p<0.05) We
could not find any differences in cervical ROM (p>0.05) after the
treatment. In Group 2, all parameters showed statistically significant
improvements (p<0.05) except pressure pain threshold and cervical
ROM (p>0.05) after treatment. There were statistically significant dif-
ferences between the groups in VAS, number of trigger points,
shoulder and head angles, NPDI scores (p<0.05); while no signifi-
cant differences were detected in pressure pain threshold, cervical
ROM (p>0.05) after the treatment. Conclusion. Portable audio bio-
feedback device seem to have positive effects on pain, disability and
posture. It is a simple, cheap and easy use device that teaches
patients correct posture and can be used in combination with other
treatment approaches.
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The significance of balneophysical treatment in chil-
dren operated on for legg-calve-perthes’ disease (LCPD)
J. Milovanović-Arsić, N. Sremc̆ević, N. Jevtić, D. Gogić
The Specialized Rehabilitation Hospital, Banja Koviljaca, Serbia 

Introduction. To investigate the significance of balneophysical
treatment on functional and radiographic recovery of children opera-
ted on for LCPD1, and to compare the results depending on the fact
if children were administered mud therapy with kinesio therapy or
they had the interferential current therapy (IFC) adjoined to it.
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Materials and methods. Prospective study involved 40 children,
age 3-11, who underwent combined femoral and Salter’s osteotomy
surgery2, and rehabilitated in the Specialized Rehabilitation Hospital,
Banja Koviljaca, between 2001 and 2005. First group of subjects was
administered mud, kinesio and hydrotherapy, and the second had
IFC treatment adjoined to the former. We recorded the presence of
the pain, estimated quality of gait, measured hip motion range, cir-
cumference and length of the limbs at the beginning, in the end and
three years after rehabilitation. We also measured first and final
Centre edge (CE) angle, estimated the level of primary damage and
the final result according to Catterall and Mose in order to observe
functional and radiography recovery. Wilcoxon and T tests were
used. Results. After rehabilitation we recorded statistically significant
pain reduction in groups, motion range and limbs circumference
increase, CE angle increase and improvement of Mose’s results
(p<0.01). There was no statistically significant difference between
groups in any part of observation. 85% of patients walked correctly
after three years of observation. In 88% of hips, good and satisfying
result according to Catterall was recorded. Conclusion. Immediate
balenophysical treatment in most of subjected children contributed
to the good final functional and anatomic result. The use of elec-
trotherapy did not have any influence on the outcome. 
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The effect of horizontal® therapy on functional reco-
very of patients with lumbar discus hernia
S. Marković1, J. Milovanović-Arsić1, A. Jokić1, N. Sremc̆ević1,  
K. Hansjürgen2

1The Specialized Rehabilitation Hospital, Banja Koviljaca, Serbia
2Hako-Med Research Dep. USA, Honolulu, Hawaii 

Introduction. Horizontal® therapy (HT) is a form of electrothe-
rapy, implying the use of alternating current of middle frequency
(4400-12 300 Hz).1The aim of this study was to investigate the effects
of HT® on alleviating pain and the functional recovery of patients
with lumbar discus hernia, and to compare the results with the
results of combined use of two traditional electrotherapies. Materials
and methods. Prospective study involved sixty subjects with verified
lumbar discus hernia. Subjects in the first group were treated with
HT. The second group had a combination of diadinamic currents and
electrophoresis. Pain intensity was measured with VAS on the 1st, 2nd,
4th, 8th and 10th day. In order to observe the functional recovery, the
tonus of paravertebral muscles was evaluated, modified Schober test
and straight leg test were measured, prior to and after the treatment.
The quality of life was estimated with Oswestry score.2 Wilcoxon and
T tests were used. Results. There was significant pain reduction
(P<0.01**) in both groups after the treatment. Analgesic effect was
more pronounced in the first group (p<0.01**). Without any differen-
ces between two groups, the tonus of paravertebral muscles was
significantly reduced, and modified Schober and straight leg test were
increased. The quality of life was significantly improved in the grou-
ps, and there is better effect of HT in some parts (taking analgesic
drugs, lifting the load, standing). Conclusion. Horizontal® therapy is
efficient in improving the functional status and quality of life of the
patients. Analgesic effect of the HT was pronounced in comparison
to the combined use of diadinamic currents and electrophoresis. 
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The effect of balneophysical treatment on functional
recovery of patients with implanted hip endoprothesis
of diverse etiologies
S. Radulović, S. Marković, N. Sremc̆ević A. Jokić
The Specialized Rehabilitation Hospital, Banja Koviljaca, Serbia

Introduction. To investigate the effects of balneophysical treat-
ment on functional recovery and ability improvement in daily life
activities (DLA) in patients after implantation of hip endoprothesis1

and to compare the results depending on the fact if surgery was

performed due to advanced arthrosis or hip fracture. Materials and
methods. The prospective study, from December, 2008 to March,
2009, in the Specialized Rehabilitation Hospital, Banja Koviljaca,
involved 60 patients with the implanted hip endoprothesis. The
subjects, both genders, were assigned into two groups depending
on the fact if surgery was performed due to arthrosis or hip fracture.
The rehabilitation lasted 28 days and included: kinesiotherapy, elec-
trotherapy, magnetotherapy and hydrokinesiotherapy in the sulphu-
ric thermomineral water pool. In order to make clinical and functio-
nal evaluation prior to and after the treatment we used: visual analo-
gue pain scale, flexion, abduction and extension measurements in
operated hip and estimation of DLA according to Lequesne index.2

Wilcoxon and T tests were used. Results. After the rehabilitation,
we recorded statistically significant pain reduction during motion in
operated joint, increase in flexion, abduction, extension, and signifi-
cant improvement in abilities for DLA, verified through decrease of
total score and the score of single segments of Lequesne index
(p<0.01). By parallel statistical analysis, we established that pain
reduction, flexion improvement in operated hip and improvement of
the first part of Lequense index was more pronounced in subjects
who underwent surgery because of hip injury. Conclusion. Timely
and continuous balneophysical treatment after hip endoprothesis
implantation leads to faster mobilization, pain reduction, functional
status and quality of life improvement. Slightly better effects were
achieved in patients who underwent surgery due to hip injury. 
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Locked-in syndrome: a project for independent living
after returning home
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Introduction. The authors describe a rehabilitation program
adopted for a patient with locked-in syndrome, that has lasted 10
years so far and is still underway, the ultimate aim of which was to
enable the patient to live at home by means of an independent living
project. The focus is on the strengths of the program and the critical
issues that emerged from this experience. Materials and methods.
The assessment scales used were the Disability Rating Scale, the
Level of Cognitive Functioning Scale, and formal tests (e.g. the Raven
matrices P47). A critical review was also conducted on the patient’s
clinical records and rehabilitation treatments, and of interviews with
the patient and members of the family. Results. An early diagnosis of
the patient’s state of awareness, the development of a new manner of
operating and taking into care, and a therapeutic alliance with the
patient and family enabled the patient to return home after radically
modifying his attitude to life, thereby improving his quality of life.
This also meant a major cost saving for the public health system.
Conclusion. Even in conditions of very severe disability, the presen-
ce of a well-developed territorial public health network for providing
care and support, the adoption of a tailored project, the availability of
highly-expert and strongly-motivated professionals, and the constant
presence of a family willing to co-operate in the various stages of the
process can enable patients with locked-in syndrome to live at home
and exercise their self-determination.
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A Preliminary Assessment of the Benefits of the
Addition of Botulinum Toxin A Free of Complexing
Proteins (XEOMIN®) to a Conventional Therapy
Program on the Function of People With Longstanding
Stroke
V. Rossi1, M. Casaleggio2, S. Baietta2, C. Bet2, A. Crovetto2, S. Pistoni1,
D. Dall’Agata1

1Department of Primary Care ASL3, Genoa
2Department of Rehabilitation ASL3, Genoa

Introduction. To determine if botulinum toxin type A free of
complexing proteins (XEOMIN®) combined with therapy can facilita-
te improved upper-extremity (UE) functional status. Materials and
methods. Design: non controlled trial. Participants: Convenience
sample of 6 men and women (ages 36-77y) with stroke more than 2
years after insult (range 2-6 y) who had tone greater than 3 on the
Ashworth Scale for 2 joints in the involved UE. Materials and
methods. Subjects were consecutively recruited and treated in a
non controlled trial. Subjects received XEOMIN® combined with a
defined therapy program in three week sessions. Main Outcome
Measures. The primary functional outcome measure was Disability
Assessment Scale (DAS). Subjects were also assessed on physiologic
measures including tone (Modified Ashworth Scale), range of
motion, disability (Barthel Index) and pain (VAS). Results. All
patients had at least moderate severe disability in their principal the-
rapeutic target on the DAS. Four weeks after treatment, the XEO-
MIN® combined with therapy decreased the Ashworth score statisti-
cally (P=0.0018) and improved the functional status of the subjects
on the DAS (P=0.0203). In all patients did not occurred adverse
events (AE). Conclusion. XEOMIN® combined with a focused tradi-
tional therapy program, reduced disability and muscle tone, enhan-
ced the functional status and was well tolerated in patients with
post-longstanding stroke spasticity of the upper limb. In this careful-
ly selected population, this combined treatment appears to
somewhat enhance Activities of Daily Living in stroke subjects even
after the paralytic effects had largely worn off.
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Kanovský P et al. Efficacy and safety of botulinum neurotoxin NT 201 in post-

stroke upper limb spasticity. Clin Neuropharmacol. 2009 Sep-Oct;32(5):259-
65.

Simpson DM et al. Assessment: Botulinum neurotoxin for the treatment of spa-
sticity (an evidence-based review): Report of the Therapeutics and
Technology Assessment Subcommittee of the American Academy of
Neurology. Neurology 2008;70;1691-1698.

Physiotherapeutic protocol for the fractures of distal
radius treated with internal or external fixation 
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Introduction. To compare indirect reduction and external fixation
with open reduction and internal fixation for displaced intra-articular
fractures of the distal radius combined with specific physiotherapeu-
tic protocol. Materials and methods. 113 intra-articular fractures of
the distal radius were managed operatively; 49 fractures were treated
with external fixator and 64 fractures with internal fixation using a
“π” plate. Elbow, shoulder and wrist mobilization was started imme-
diately after operation for the internal fixation group and after remo-
val of external fixation. The mean follow-up was 12 months. Clinical
evaluation was done using the modified Gartland and Werley’s
Functional Scoring System. Radiographic evaluation was done using
the modified Lindstrom Radiographic Scoring System. Results and
complications. clinical outcome was equal in both groups of
patients, in contrary to the radiological outcome that was superior in
the group of patients with an AO/ASIF type B and C fracture treated
with open reduction and internal fixation with a “π” plate. Major
complications were not observed in any of the two groups. In the
group of internal fixation, 2 patients developed synovitis of the
extensors tendons, and 1 patient reflex sympathetic dystrophy that
resolved after intense physical therapy. Conclusion. Although a
shorter surgical time with closed reduction and external fixation that
preserves the surrounding soft tissues and the fracture haematoma,

less soft tissues lesions by the application of external fixation, open
reduction and internal fixation using a “π” plate has been associated
with a better functional outcome in patients with complex distal
radius fractures that could not be treated by closed technique. We
consider that the late functional result does not depend exclusive on
the accurate anatomic reduction of the fracture, but also on the type
of the fracture and the physiotherapeutic protocol followed.

Blount disease treated with TSF (taylor spatial frame)
external fixator. Mobilization 
H. Tsibidakis1, A Farmakidis2, V.I. Sakellariou1, V. Tsouparopoulos1,
G. Karaliotas1, G. Mazis1, A. Kanellopoulos1

11st Orthopaedic Department, University of Athens, ATTIKON
University General Hospital, Greece
2Physical Medicine and Rehabilitation of Asklipio Voulas Athens,
Greece

Introduction. To evaluate the operative treatment of Blount
disease using the TSF external fixator and to evaluate the system.
Materials and methods. During January 2004 and August 2008, 8
males and 2 females with Blount disease (16 limbs) were treated
using TSF system. For the radiological assessment we obtained stan-
dard long-leg standing radiographs and we measured the anatomic
medial proximal tibial angle (aMPTA), the diaphyseal-metaphyseal
tibial angle (Drennan), and the femoro-tibial angle. Results. The
mean follow-up was 29 months (15 to 45). No patient had pain
around the knee, medial or lateral instability. The range motion of
the knee immediately after frame removal was 10° to 90° of flexion
in two patients while in the other it was from 0° to 110°.The mean
leg-length discrepancy was reduced postoperatively from mean 1,9
cm (1,7-3,2) to 0,9 cm (0- +1,5). The aMPTA angle increased from
mean 73° (59°- 83°) to 94° (107°- 90°), Drennan angle from 17° (14°-
22°) to 3° (0°- 7°), and femoro-tibial angle from 17° (10°- 30°) varus
to 7° (2°- 10°) valgus. The frame was removed at mean 9 weeks (7-
14). Two patients had delayed union, two presented with loss of cor-
rection (due to dissociation of struts and secondary to medial physeal
bar), two patients had pin track infection. No neurologic complica-
tions were referred. Conclusion. Accurate corrections of multiplanar
deformities as varus, internal rotation and shortening of the limb that
coexist in Blount disease may be accomplished using TSF system. 

Clinical outcome of lower limb deformities treated with
tsf (taylor spatial frame) and early mobilisation
H. Tsibidakis1, V.I. Sakellariou1, A. Farmakidis2, G. Karaliotas1, 

V. Tsouparopoulos1, M. Kaligerou3, A. Kanellopoulos1

11st Orthopaedic Department, University of Athens, ATTIKON
University General Hospital, Greece
2Physical Medicine and Rehabilitation of Asklipio Voulas Athens,
Greece
3National Rehabilitation Hospital, Athens, Greece

Aim. To study the clinical outcome of TSF system combined with
early mobilization in treating lower limb deformities in children
Materials and methods. From January 2004, in 61 children (37
male and 24 female), 67 extremities, with a mean age 8.9 years, a
TSF external fixator was applied for the treatment of trauma or bone
deformities. 21 children were operated for angular deformity, 19 for
bone lengthening, 10 for rotational deformity, 6 for combined angu-
lar deformity and lengthening and 11 for pseudoarthrosis. Intra and
postoperative difficulties were classified using the Palay method in
problems, obstacles and complications. An intensive therapeutic pro-
tocol was adopted including early mobilization, partial weight bea-
ring and muscle strengthening exercises immediately after surgery.
Results. There was a 5.9% (4/67) TSF system failure rate including 2
cases of axial mal-alignment, 1 case of pin fracture and 1 case of
knee subluxation. There were 3 cases with delayed bone healing
that needed infusion DBM, 1 peroneal nerve palsy due to hematoma
formation treated with decompression of the region, 1 early bone
fusion that needed re-operation and 2 cases of percutaneous achilles
lengthening. Complications presented in 5.9% of (4/67) the cases
including 1 fracture, 1 pseudoarthrosis, and 1 peroneal nerve palsy.
Mean postoperative range of motion was good in 66/67 cases (knee
flexion >120 degrees, extension 0-5 degrees) with only one cases
presenting with limitation of arc of motion. Conclusion. Combination
of TSF with early mobilization and intensive physiotherapeutic pro-
gram was associated with an excellent postoperative clinical outco-
me in children with lower limb deformities. 
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Congenital talipes equinovarus treated with ponseti
method
H. Tsibidakis1, A. Farmakidis2, V.I. Sakellariou1, G. Karaliotas1,  
G. Mazis1, M. Kaligerou3, A. Kanellopoulos1

11st Orthopaedic Department, University of Athens, ATTIKON
University General Hospital, Greece
2Physical Medicine and Rehabilitation of Asklipio Voulas Athens,
Greece
3National Rehabilitation Hospital, Athens, Greece

Introduction. The presentation of the early results using Ponseti
method in correcting congenital talipes equinovarus. Materials and
methods. During the period from January 2004 to December 2008,
11 infants (7 male- 4 female) with a mean age of 180 days (from 20
to 270), were treated with Ponseti method for talipes equinovarus.
Seven of the patients (63.6%) had bilateral deformity. In order to
correct deformity we applied plaster fixation, which we changed
weekly in infants up to 8 weeks old and every 2 weeks in older
infants. The mean value of follow up was 13 months (6-28 months).
Results. We had excellent clinical and radiological results .We
performed Achilles tendon release in 16 feet, as indicated by the
Ponseti method. The radiograph measures, which were used, invol-
ved talus-calcaneal angle in AP and lateral projection, talus-1st meta-
tarsial angle in AP view and calcaneal position in AP view. Con-
clusion. The treatment of congenital talipes equinovarus using
Ponseti method results in excellent early outcome by achieving pain-
less, flat, flexible foot without any complications.

Acute dislocation of acromioclavicular joint (ACJ) trea-
ted with a modification of weaver-dunn method
V.I. Sakellariou1, H. Tsibidakis1, A. Farmakidis3, E. Fandridis2,  
S. Spiridonos2, F. Giannoulis2, N. Gerostathopoulos2

11st Orthopaedic Department, University of Athens, ATTIKON
University General Hospital
2Hand Surgery-Upper Limb-Microsurgery Department, General
Hospital KAT, Athens, Greece 
3Physical Medicine and Rehabilitation of Asklipio Voulas Athens,
Greece

Introduction. Weaver-Dunn is an established surgical technique
Rockwood type III, IV, V and VI injuries. The purpose of our study
is to present a modification of Weaver-Dunn surgical technique
applied in patients with acute ACJ dislocation. Materials and
methods. During January 2007 to September 2008, 15 patients with
a mean age 27 years (range, 20-42) were managed operatively. 10
cases were type III and 5 cases type V acute (<3 weeks) ACJ disloca-
tions. The right/left limb ratio was 13/2. Mean follow up was 10
months (6-14). The surgical technique performed included resection
of the distal (approximately 8mm) part of clavicle, resection of
posterior half of coraco-acromial ligament and fixation of this part to
the clavicular edge. Reduction, fixation of the clavicle and recon-
struction of coraco-clavicular ligaments was performed using strong
synthetic suture looped around coracoid process. The anterior half
of coraco-clavicular ligament remained intact in all cases. In 2 cases
we used posterior 2/3 of coraco-acromial ligament due to the liga-
ment’s small diameter. Results. There was 1 patient with postopera-
tive wound haematoma which was self- recessed and 1 patient with
reccurent dislocation due to clavicular fracture. 12 out of 15 patients
returned to previous sport activities. Conclusion. Modification of
technique consists of preserving the anterior part of coraco-acromial
ligament offering a relative stability of coraco-acromial arc. The
disadvantage of this technique is the high cost of synthetic suture. A
long-term study could confirm the advantage of coraco-acromial
ligament preservation in the treatment of acute or chronic disloca-
tions of the acromioclavicular joint. 

Internal hemipelvectomy and reconstruction for peria-
cetabular sarcomas. Clinical outcome and applied phy-
siotherapeutic protocol
H. Tsibidakis1,  V.I. Sakellariou1, A. Farmakidis2, G. Mazis1,  
G. Karaliotas1, M. Kaligerou3, P. J. Papaggelopoulos1

11st Orthopaedic Department, University of Athens, ATTIKON
University General Hospital, Greece
2Physical Medicine and Rehabilitation of Asklipio Voulas Athens,
Greece
3National Rehabilitation Hospital, Athens, Greece

Introduction. Presentation of two cases of pelvic periacetabular
sarcomas, which were treated with wide resection of the tumor, pel-
vic reconstruction and lower limb salvage. Materials and methods.
Two patients, one male 23 y.o. with chondrosarcoma and one fema-
le 75 y.o. with chondroblastic osteosarcoma, were treated in our cli-
nic. Both tumors were stage II according to Enneking’s classification.
Both tumors were treated with Enneking type II internal hemipel-
vectomy due to their periacetabular localization. After wide resection
of tumors, pelvic deficit was reconstructed with allograft, which was
internally fixated, and total hip replacement with constrained pro-
sthesis. Results. Clinical evaluation showed absence of pain and
satisfactory function of the limb. Imaging evaluation with x-ray, 3D-
scan και MRI showed satisfactory position and condition of allograft
and internal fixation without evidence of loosening. Non weight
bearing mobilization commenced 3 weeks postoperatively. Con-
clusion. Internal hemipelvectomy requires precise preoperative
planning and surgical knowledge because it is technically deman-
ding due to complex structure of the pelvis, the great number of
muscular attachments and the presence of important vessels, nerves
and pelvic viscera. Wide pelvic resection and reconstruction with
allograft for periacetabular sarcomas is a challenging procedure,
which offers the opportunity of limb salvage associated with functio-
nal outcome. 

Limb salvage using a new intramedullary diaphyseal
segmental fixation system
V.I. Sakellariou1, Af. Mavrogenis1, H. Tsibidakis1, G. Mazis1,  
A. Farmakidis2, Pj Papagelopoulos1

11st Orthopaedic Department, University of Athens, ATTIKON
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2Physical Medicine and Rehabilitation of Asklipio Voulas Athens,
Greece

Introduction. Advances in imaging, surgical techniques, radia-
tion therapy, and chemotherapy; patients with bone malignancies
have had a considerable improvement in prognosis of diaphyseal
malignant bone lesions. Aim. To present preliminary results from
the use of an intramedullary diaphyseal segmental defect system
for limb salvage after primary or metastatic tumour resection.
Materials and methods. Six patients underwent wide segmental
resection and limb salvage surgery for primary or metastatic bone
tumors involving the diaphysis of the femur, the tibia and the
humerus using a modular intramedullary diaphyseal segmental
defect fixation system. There were 4 men and 2 women with a
mean age of 62 years (range, 40 to 77 years). Histological diagnosis
included adamantinoma, dedifferentiated synovial sarcoma atta-
ched to the tibia, multiple myeloma, and metastatic renal cell carci-
noma, myeloid carcinoma of the thyroid gland and metastatic ade-
nocarcinoma of the stomach.  Results. The mean follow-up was 16
months (range, 11 to 24 months). At the latest examination, 5
patients were free of local or distant disease; one patient had
deceased with distant disease, without evidence of local recurren-
ce. Revision surgery was necessary in one patient because of
mechanical loosening of the proximal fixation of the prosthesis.
The mean increase of the Enneking rating from the pre to the
postoperative status was 87.82%. Conclusion. The intramedullary
diaphyseal segmental defect fixation system used herein is associa-
ted with a satisfactory functional and oncological outcome after
wide resection of diaphyseal bone tumors. 

Tibial adamantinoma managed with intramedullary
diaphyseal segmental defect fixation system
V.I .Sakellariou1, Af. Mavrogenis1, H. Tsibidakis1, A. Farmakidis2, 
A Mazis1, V.Tsouparopoulos1, Pj Papagelopoulos1

11st Orthopaedic Department, University of Athens, ATTIKON
University General Hospital, Greece
2Physical Medicine and Rehabilitation of Asklipio Voulas Athens,
Greece

Introduction. Adamantinoma is a primary low grade bone
tumour. It is predominantly located in the mid-shaft of the tibia
and accounts for 0.1 to 0.5% of all primary bone tumours.
Histologically, classic adamantinoma is a biphasic tumour characte-
rized by epithelial and osteofibrous components that may be inter-
mingled with each other in various proportions and differentiating
patterns. Radiographically, it has a clearly defined outline with a
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bubbly appearance and increases the width of bone. Materials
and methods. We present a case of adamantinoma of the tibia, in
which a new intramedullary diaphyseal segmental defect system
was used for limb salvage after en bloc resection. The follow up
was 24 months and there was no local tumor recurrence. Enneking
functional evaluation system revealed a 92% rating and an increase
of 82% comparing to the premormid status.  Discussion.
Adamantinoma is a very rare bone tumor. Histological diagnosis is
often difficult. Treatment usually consists of wide resection and
reconstruction using an allograft, a vascularized fibula or combina-
tion of two. Reconstruction of the defect using an intramedullary
diaphyseal titanium spacer is another reconstructive option.
Conclusion. Intramedullary segmental defect fixation system
offers good early functional outcome after resection of adamanti-
noma, avoiding complications related to other methods of recon-
struction. 

Inpatient Rehabilitation of Patients with Medically
Unexplained Disability 
Ahmad Al-khayer, Breda Cullen
Al-khayer Specialist Registrar in Rehabilitation Medicine
Cullen Clinical psychologist 

Introduction. Prospective observational study reporting our
accumulative experience with patients presenting primarily with
medically unexplained disability. Aims. To study the effects of
inpatient rehabilitation on patients with medically unexplained
disability. Materials and methods. Between November 2007 and
October 2009, 10 patients with neurological symptoms, primarily
gait impairment but without any neurological or musculoskeletal
diagnoses, were admitted to the Physically Disabled Rehabilitation
Unit PDRU. Multidisciplinary team input focusing on consistent
behavioral reinforcement and function-focused therapy were the
main therapy modules. Psychological therapy was offered to all
patients. Functional Independence Measure (FIM) was used to
assess response to inpatient therapy. Results. Mean age was 40
(23-57). Nine female. All patients had abnormal gait. Additional
unexplained symptoms in some patients included high tone, tre-
mor, pain, weakness, and numbness. Mean length of stay was 22
days (2-50). Median FIM improvement was 7 points (0-23). FIM
improved in 7 patients by ÅÜ5 points. FIM did not change in 3
patients: one refused any therapy and self discharged at two days;
another self discharged after one week for social reasons; and the
last patient’s FIM did not change because of a ceiling effect. None
of the patients fully accepted medically unexplained symptoms as
a diagnosis; 3 patients agreed that psychosocial factors had an
influence on their ongoing symptoms. One patient only agreed to
have psychological therapy. Conclusion. Most patients improved
during inpatient admission despite not accepting the diagnosis of
medically unexplained symptoms. Further research on how these
patients behave in the community after discharge may be recom-
mended.

Ultrasound Guided Injection Technique in Rehabili-
tation Medicine
.P.C. Chen, S.F.T. Tang
Department of Physical Medicine and Rehabilitation, Chang Gung
Memorial Hospital, Taiwan

Introduction. Ultrasound is a radiation-free, easy-to-use imaging
tool in diagnosing soft tissue lesions and in performing ultrasound
guided injections. Our previous study results have documented that
ultrasound can be applied in performing ultrasound guided subacro-
mial bursitis injections and aspirations in treating patients with
shoulder impingement syndrome. Ultrasound can also be applied in
performing accurate sacral hiatus epidural spine injections. Under
ultrasound guidance, the advancing motion of the needle can be
observed as continuous and real-time images. In our recent works,
we have shown that ultrasound may also be used as an effective
screening tool for judging the success rate of caudal epidural injec-
tions. Materials and methods. Sonographic images of the sacral
hiatus were obtained from patients with low back pain and sciatica
who were to receive caudal epidural injection treatments. The
LOGIQ 9 ultrasound machine (GE Healthcare, PO Box 414,
Milwaukee, WI, 53201) was used in our study. The M12L real-time

linear-array ultrasound transducer with a bandwidth of 5.0 to
13.0MHz was selected. Sonographic images of the sacral hiatus area
were obtained from a physiatrist who had years of experience in
handling and interpreting sonographic images. Results. In sacral
hiatus epidural injections, 100% accuracy in caudal needle place-
ment into the caudal epidural space under ultrasound guidance was
confirmed by contrast dye fluoroscopy. Sonographic images indica-
ting a closed sacral canal and sacral diameters ranging from 1.2 to
1.6 mm may suggest a higher failure rate in caudal epidural injec-
tion. Conclusion. The significant improvements in shoulder pain
and range of motion after ultrasound-guided injection in treating
shoulder impingement syndrome suggest that a higher volume of
steroid–lidocaine suspension can be accurately infiltrated into the
lesion site as compared with the conventional blind injection techni-
que. Ultrasound guidance can ensure accurate needle placement
into the sacral hiatus for successful caudal epidural injections.
Sonographic images of the sacral hiatus can also provide us with
crucial information on whether caudal epidural injections can be
performed successfully.
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Extracorporeal shock wave therapy in the treatment of
lateral epicondylitis; Does number of sessions make
any difference? Is sonography effective in the diagnosis
and evaluation of treatment outcomes?
Nural Albayrak Aydin1, Eser Sanverdi2, Filiz Fitoz3, Kamil Yazicioglu1

1Department of Physical Therapy and Rehabilitation, Guven
Hospital, Ankara, Turkey
2Department of Radiology, Hacettepe University Faculty of Medicine,
Ankara, Turkey
3Department of Radiology, Guven Hospital, Ankara, Turkey

Introduction. This study was undertaken to compare the effecti-
veness of extracorporeal shock wave therapy (ESWT) application for
3 or 5 sessions, in the treatment of lateral epicondylitis. Furthermore,
to find the role of sonography in the diagnosis of lateral epicondyli-
tis and in demonstration of the short term effect of ESWT. Materials
and methods. A total of 25 patients (20 women, 5 men) with lateral
epicondylitis were recruited for the study (median age 45.84±6.56
yrs, range 33-60; median pain duration 7.72±9.33 months, range 1-
36). The patients were randomly assigned to receive extracorporeal
shock wave therapy either three (Group A) or five (Group B) ses-
sions. The outcome measures were Visual Analogue Scale (VAS) ,
the subjective rating of physical function with Disabilities of the
Arm, Shoulder and Hand questionnaire (DASH), maximal grip
strength on the affected side and sonography findings. All patients
were evaluated 2 times: before treatment and at two months after
the end of the treatment. Results. Statistical analysis (analysis of
variance for repeated measures) revealed significant increase in grip
strength (p<0.001), significant decrease in VAS (p<0.001) and DASH
(p<0.001) after ESWT treatment in both groups compared with pre-
treatment score. However, no significant difference in grip strength
(p=0.829) and DASH (p=0.442) but in VAS (p=0.005) was found
between the two groups after ESWT treatment. There was no statisti-
cally difference between groups according to sonography findings.
But patients who were screened as complete healing in sonography
after ESWT treatment showed significant improvement in outcome
measures. Conclusion. ESWT, regardless of the number of sessions,
is safe and improves the symptoms of most patients with a painful
elbow. Sonography is an effective tool in diagnosis and monitoring
treatment of lateral epiconylitis.
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The effect of Tilt-Table Therapy on Pulmonary
Functions in Tetraplegic and High Level Paraplegic
Patients
Devrim Ilbars1, Mehmet Taşkaynatan1, Kamil Yazicioğlu1, Nural
Albayrak Aydin2

1Gulhane Military Medical Academy Department of Physical
Medicine and Rehabilitation, Ankara, Turkey
2Guven Hospital Department of Physical Medicine and
Rehabilitation, Ankara, Turkey

Introduction. The positive effect of tilt table therapy has been
shown in the management of orthostatic hypotension, to prevent
bone density loss, and for the evaluation of neurocardiogenic synco-
pe. However as far as we know, there is not an article in the litera-
ture, investigating the relationship between standing table and pul-
monary functions. Materials and methods. 29 spinal cord injured
(SCI) patients were enrolled in the study 24 of them were tetraple-
gics and 5 of them were high paraplegics (Th5 and higher). Patients
were randomized into two groups sequentially. While the study
group took one hour tilt table therapy twice a day for 6 weeks, the
control group did not. The patients in the both groups took the
same standard exercise program including progressive resistive and
spirometric exercises. The pulmonary functions were tested by
Sensormedic V 20 Ers (1993) before and after the study. Results.
The pulmonary functions of both groups were similar in the begin-
ning. At the end of the study, while the improvements in FVC, FEV1,
FEF 25-75%, and FEF 50% were statistically significant in both the
study and control groups (p<0.05), the improvements in FEV1/FVC
and VC were found statistically significant in the study group only.
Conclusion. We conclude that tilt table therapy can also be use to
support pulmonary functions in spinal cord injured patients.

The therapeutıc effects of physıcal therapy, local
steroıd ınjectıon and eswt ın patıents wıth lateral
epıcondylıtıs: clınıcal and sonographıc comparıson
R. Yazıcı1, P. Borman1, S. Kocaoglu1, L. Ozcakar L2

1Ankara Training and Research Hospital
2Hacettepe University, Departments of PMR Ankara, Turkey

Background and purpose. There is lack of scientific evidence
for the treatment of lateral epicondyltis and the therapy remains con-
troversial. The aim of this study was to evaluate clinically and sono-
graphically the effects of physical therapy, local steroid injection and
ESWT (Electrical shock-wave therapy) in lateral epicondylitis.
Materials and methods. Patients who were seen for lateral elbow
pain (>3 months) and who were clinically diagnosed as lateral epi-
condylitis were enrolled. The study group comprised 38 female and
21 male subjects (62 elbows) with a mean age of 44.75±9.63 years.
Patients were randomized into three treatment groups; physical the-
rapy (hot pack, ultrasound and friction massage) (N: 21), local ste-
roid injection (N: 21) and ESWT (N: 20). Outcome parameters were
determined as pain intensity by VAS, grip and pinch strength, and
common extensor tendon thickness assessed by ultrasonography
(US). These parameters were evaluated at baseline (before treat-
ment) and on the 6th month in all patients. Results. All of the out-
come parameters were improved at the end of sixth month when
compared with baseline (all p<0.05). When the three groups were
compared, change in VAS and grip/pinch strength values were simi-
lar between the groups (p>0.05). The decrease in tendon thickness
measurements indicating the improvement in tendons, were found
to be different between the groups. The decrease in patients who
received injection or ESWT therapies was statistically greater than
that of patients who received physical therapy. The improvement in
injection and ESWT therapies were found to be similar. Conclusion.
All the three methods seem to be effective in the treatment of lateral
epicondylitis as far as clinical and functional measurements are con-
cerned. Regarding the decrease in the common extensor tendon,
local steroid injection and ESWT seem to be superior to physical
therapy.

The study of vestibular function in patients with multi-
ple sclerosis
Abir H. Naguib1, Ghada A. Achmawi2, Hisham Kozo3, Amr M. Fatatry2

Physical Medicine, Rheumatology and Rehabilitation
1Neurology
2Audiology 
3Departments Faculty of Medicine, Alexandria University, Egypt

Introduction. Disturbances of balance and gait are commonly
observed in patients with multiple sclerosis (MS). Loss of postural
stability is frequently reported as the initial symptom. (1) There is evi-
dence that demyelinating lesions cause visual dysfunction and soma-
tosensory deficits. (2) However, there is paucity of researches that are
interested in evaluating the role of vestibular function in postural
stability in MS patients. This study aimed at evaluating the vestibular
function in MS patients and assessing the severity of dysfunction if
any. Materials and methods. Thirty -six MS patients diagnosed
according to Poser and McDonald criteria (30 relapsing remitting, 4
secondary progressive and 2 primary progressive) were compared to
twenty age and sex-matched healthy controls. MS patients included
28 females and 8 males (21-44 years). The mean disease duration
was 5.5±4.4 years. Patients underwent complete neurological evalua-
tion including Kurtzke Expanded Disability Status Scale (EDSS)
together with sensory organization test (SOT) component of compu-
terized dynamic posturography and electronystagmography (ENG)
full test battery. Results. Compared to controls, MS patients had
significantly low composite equilibrium score and significantly low
vestibular (94 %), visual (78%) and somatosensory (33%) ratios of
the SOT in order of incidence. ENG results showed signs of periphe-
ral vestibulopathy in 55 % of patients and signs of central vestibulo-
pathy in 35 % of patients. Conclusion. Patients with multiple sclero-
sis  had evidence of vestibular dysfunction. Vestibular as well as
visual dysfunctions dominated the sensory abnormality of postural
instability in MS patients . ENG is important in localizing and laterali-
zing the vestibular dysfunction. 
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Sympathetic skin response in relapsing remitting type
of multiple sclerosis
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Introduction. Function of the autonomic nervous system may be
compromised in multiple sclerosis (MS). (1) Because conventional
electrophysiological methods do not assess the autonomic nervous
system, simple reproducible tests were developed. One of them is
sympathetic skin response (SSR), which provides useful information
about the status of sympathetic post-ganglionic function.(2) This
work aimed at studying peripheral sympathetic autonomic function
in patients with relapsing remitting MS and its correlation to disease
severity. Materials and methods. Thirty-one MS patients were com-
pared to fifteen age- and sex-matched healthy controls. MS patients
included 7 males and 24 females (age ranging from 21-50 years).
Mean disease duration was 4.56±3.4 years. The Kurtzke expanded
disability status scale (EDSS) was used to assess disease severity. SSR
was performed for MS patients as well as the controls. Results. The
EDSS scores in MS patients ranged from 2-6 (mean; 4.32±1.28). MS
patients were classified into non-responders and responders based
on the response to SSR. Among the 31 patients, 6 showed complete
absence of SSR from the four limbs, while another 12 patients
showed absent response from lower limbs only. This group was
defined as non- responders. Regarding the responders (13 patients),
there was significant difference between MS patients and controls as
regards amplitude of the response in upper limbs (t=5.133,
P<0.0001) and latency and amplitude in lower limbs (t=5.256,
P<0.0001; t=9.166, P<0.0001 respectively). EDSS was found to be
correlated with some SSR parameters. Conclusion. Peripheral auto-
nomic dysfunction is evident in MS patients. SSR seems to be a sim-
ple and effective means of assessing sympathetic autonomic outflow
disturbances in MS. Its inclusion can provide a valuable addition to
current electrophysiological procedures for the detection of MS
lesions.
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Motor Evoked Potential Changes following Bilateral
Arm Training With Rhythmic Auditory Cueing In
Chronic Hemiplegia
Tarek S. Shafshak, Wahid Aly, Enas Shaheen.
Department of Physical Medicine, Rheumatology & Rehabilitation,
Faculty of medicine, Alexandria University, Alexandria, Egypt

Introduction. Some stroke patients continue to have residual
disability in hand function. Repetitive bilateral arm training with
rhythmic auditory cueing (BATRAC), which provides an attention
goal that promotes motor relearning, has been recommended for
chronic stroke patients with poor hand function, but it seemed not
always efficacious. The study aimed at investigating the effect of
BATRAC on upper extremity functional performance (UEFP) and
motor evoked potential (MEP). Materials and methods. Design:
Case series. Participants: Forty patients with first ever-unilateral
stroke (3 months to 10 years duration). Exclusion criteria were: any
other associated neurological diseases, insufficient communication,
unsatisfactory general condition and the presence of contra-indica-
tions for trans-cranial magnetic stimulation. Interventions: Patients
participated in BATRAC (3 sessions/week) for six consecutive
weeks. Main Outcome Measures: The UEFP was evaluated by the
Fugl-Meyer (FM) Motor Performance test, Wolf Motor Function Test
and Arm Motor Ability Test. Transcranial magnetic stimulation (TMS)
was used to elicit motor evoked potential (MEP) to the abductor
digiti minimi and the central motor conduction time (CMCT) was
calculated. These were performed before and after BATRAC.
Results. At the 1st assessment, MEP was obtainable from the paretic
side in 23 patients. The pre-treatment MEP parameters (TMS thre-
shold, CMCT and MEP amplitudes) obtained from the paretic limbs
were significantly different from these recorded from the non-paretic
limbs. Following BATRAC, there were significant (P<0.01) improve-
ment in UEFP (in all patients), decrease in TMS threshold, decrease
in the CMCT and increase in MEP amplitude on the paretic side (in
patients with obtainable MEP at 1st assessment). Among the 17
patients with unobtainable MEP from the paretic limb at 1st asses-
sment, MEP became obtainable in 12 patients following BATRAC.
Conclusion. BATRAC for 6 weeks improved both UEFP and MEP
parameters in chronic stroke patients suggesting that functional
improvement might have been due to cortical reorganization. 

Patients with refractory angina treated with enhanced
external counterpulsation show functional recovery at
long-term follow-up
D.L. Braverman1, C. Crane,1, L.M. Adamczyk2, M.A. DiVita2,  
C.V. Granger3

1Braverman and Crane: Albert Einstein Medical Center, 700
Cottman Avenue, Building B, Lower Level, Philadelphia, PA
2Adamczyk and DiVita: Uniform Data System for Medical
Rehabilitation, 270 Northpointe Parkway, Suite 300, Amherst, NY 
3Granger: University at Buffalo, State University of New York, 270
Northpointe Parkway, Suite 300, Amherst, NY 14228
LIFEware is a trademark of Uniform Data System for Medical
Rehabilitation, a division of UB Foundation Activities, Inc.

Introduction. Enhanced external counterpulsation (EECP), a
physical therapy for angina, uses electrocardiographic sequencing to
trigger pneumatic leg cuffs. EECP augments systemic and coronary
perfusion pressure, venous return, and cardiac output, while redu-
cing left ventricular afterload. This prospective cohort study aims to
measure the long-term effects of EECP on functional status. Mate-
rials and methods. 302 refractory angina patients underwent EECP.
The main outcome measures were collected using the LIFEwareSM

System, a comprehensive, valid, and reliable tracking and reporting
system for functional outcomes. Patients were assessed at baseline,
after EECP, and in follow-up at 1-6 months (n = 178), 7-12 months
(n = 75), and more than 12 months (n = 49). Results. Patients recei-
ved an average of 43 EECP treatments and then rated functional sati-
sfaction. Values ranged from 0 to 100; higher numbers referencing
more ability or less distress. Ratings of 70 or above defined a pre-
specified threshold of clinical significance. 267 of 302 patients
(88.4%) responded favorably to EECP with improvement in all func-
tional measures in all follow-up groups, especially dyspnea/angina,
physical fatigue, cognitive fatigue, sleep, and role participation (pai-
red t-test p < 0.001). Patients initially not responding favorably to
EECP (11.6%) showed improvement in dyspnea/angina at 1-6
months (p = 0.009) and 7-12 months (p = 0.030). There were no
adverse events. Conclusion. EECP enables refractory angina

patients to achieve significant improvements in all functional measu-
res that persist more than one year. A subset of patients who do not
respond initially may display significant anginal relief up to one year
later. 
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Assessment of risk of falls in elderly people at home.
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Introduction. We compared the sensitivity and accuracy of diffe-
rent methods for assessing the risk of falling by highlighting the
degree of reliability and predictability, consider the application of
them within a protocol for prevention falls and determining to what
extent the outcome is stable for a large population of healthy
subjects or with pathological findings stabilized. Materials and
methods. Were examined a group of 9 individuals, average age 66.2
years (range 63-70), and a group of 13 individuals with mean age
76.6 years (range: 71-86). All had a MMSE> 28/30 and a history
negative for previous falls, neurological disorders, rheumatology and
osteoarticular. We assisted with the examination stabilometric
platform (ARGO, RGM) scale of Berg likely to define the final risk
score for accuracy and ease of administration. The test was conduc-
ted for three sessions on three successive days: the subjects have
risen by placing bare feet on the platform with an aperture of 30 °
with heels distance of 4 cm. Each acquisition lasted 30’’. The test,
first with eyes open and then closed, was repeated three times in
each session. Results. In the two groups are known tendency to
deterioration of performance posturography with age and with the
closing of the eyes. The evaluation with BBS showed a trend
towards less stability of subjects in the group of older, returning an
average of 54/56 compared with a value of 56/56 of the age group
less. The first group had more difficulty in performing the tasks of
the 11/12/14 test, with the achievement of the maximum points in
these exercises in 69.3%. As noted with some support for the BBS
trend also emerged in the evaluation platform that subjects with
older age, even in the absence of diseases that are risk factors for
falls, have less stability than those of absolute age. Conclusion. The
concordance of results obtained using the two scenarios can be an
indicator of validity of both systems to detect, by different methods,
the level of this increased risk among subjects older.
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Rehabilitation of War-Related Lower Limb Amputees in
Kosovo 
????
???

Introduction. For the first time, in Kosovo, after the war
1998/1999 was developed a training programme for lower limb
amputees. Humanitarian Organization - Handicap International pro-
vided training to our physiotherapists for rehabilitation i.e. prosthetic
rehabilitation of amputees, as well as prosthetists for manufacture of
more functional prosthesis. All this encouraged us to analyze and
show the achieved success in this piece of work. The main aim was
to investigate the influence of factors: the amputation level and the
time lag between surgery and prosthetic rehabilitation, on the reha-
bilitation duration and outcome. Materials and methods. We
reviewed the records of 101 war-related lower limb amputees who
had inpatient rehabilitation at the National Ortho-Prosthetic Center
of Kosovo in Pristina, from July 1999 to June 2001, a retrospective
cohort study. Assessments of rehabilitation outcome are made on a
3-point scale adapted from the form provided by Humanitarian
Organization - Handicap International. Results. The amputation
level was shown as an important predictor for the rehabilitation
duration and outcome. The cohort analysis has confirmed the ampu-
tation level to be of biggest importance. Early prosthetic rehabilita-
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tion, was shown as a factor of influence on the rehabilitation dura-
tion in all cases (r=0.22, P=0.027). This predictor was relevant for the
rehabilitation outcome, as well. The most frequent type of prosthesis
manufactured for our amputees, was the patellar tendon bearing
below-knee prosthesis with suspension band (36.9%). Conclusion.
Amputation of the limb should be performed as lower as possible. If
there are the possibilities for prosthetic rehabilitation, any delays
must be avoided, particularly in war-related lower limb amputees.
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Self-reported functions causing inconvenience to LBP
patients
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Introduction. To study the type and occurrence of self-reported
functions causing inconvenience to LBP patients. Materials and
methods. The data was based on a systematic sampling of 42 physi-
cians’ referrals due to LBP to the outpatient clinic of Physical and
Rehabilitation Medicine. Using a self-administered questionnaire the
patients were asked to list all functions in their everyday life which
were causing inconvenience to them by their LBP. The order or the
number of functions were not limited. After writing each function
the patient was asked to indicate the importance of that particular
function to their everyday life using double anchored visual analo-
gue scale (VAS) with endpoints 0) not at all important and 100)
extremely important. Altogether 39 patients returned acceptably fil-
led questionnaire. Later patient reported functions were coded to
distinct categories. The small number of cases did not allow detailed
statistical evaluation. Results. The number of functions mentioned
varied from three to eighteen, aggregating altogehter 327 functions.
From these functions 24 distinct categories were formed. The most
commonly mentioned categories were sitting (41), bending (34),
walking (30) and sleeping (29). Women mentioned altogether 258
functions from all 18 categories. Among them the most commonly
mentioned were sitting (30), bending (25), walking (25) and hou-
sework (23). Men mentioned 69 functions, from 11 categories. The
most commonly mentioned were sitting (11), bending (9) and slee-
ping (8). On average the most important for women were bending
(48.3), housework (45.8) and sleeping (44.2) and for men walking
(32.7) and bending (32.1). Overall, women considered all categories
more important (37.1) than men (30.1). Conclusion. Self-reported
functions causing inconvenience were mainly those also included in
ready-made lists used by professionals. However, some typical func-
tion measauring bending ability could make such lists more com-
prehensive.

Study of effect of Robotic therapy on the gait strategy in
patients after stroke.
A.S. Klochkov, A.V. Voronov, A.A. Telenkov, L.A. Chernikova
Research Center of Neurology of RAMS, Moscow, Russia.

Introduction. Many poststroke patients have abnormal synergi-
stic patterns characterized as highly stereotyped and obligatory. For
each extremity exists two distinct abnormal synergy patterns: a
flexion synergy and an extension synergy. It is known that these
synergies are often observed in patients even when the paresis is
reduced. Our goal was to estimate the effects of the Lokomat trai-
ning on the clinical parameters and some gait synergies in post-
stroke patients. Materials and methods. 15 hemiparetic stroke
subjects were divided into 2 groups: the group with flexion and
extension synergy. Rehabilitation course includes 10-20 sessions
with body weight support 35.6%±3.7% in the sequel reduced to 5 -
0%; mean treadmill speed 1.56±0.18 km/h, guidance force changed
from 100% to 15%. Before and after rehabilitation course we asses-
sed gait characteristics, and biomechanical parameters of gait using
clinical scales and videoanalysis motion system. Results.
Assessments of NIHSS decreased at 16,1%, Ashworth scale at 41,1%,
Motoricity index for leg, arm and body decreased at 19,4%, 16,7%
and 18,2% accordingly, and Fugl-Meyer assessment scale also increa-
sed at 8,2%. To estimate the effect of Lokomat training on lower

limb synergy was measured angle, range and angular velocity in 3
planes of hip, knee and ankle joints on paretic limb. Used in our
research coefficient of correlation between different joint movement,
phase trajectory and goniometry allow to measure lower limb
synergy. The lower numbers of coefficient corresponds to more
intensive synergy. In group with flexion synergy coefficient of
knee/hip synergy increased at 22,28% and decreased at 8,66% for
hip flexion/abduction synergy. In group of patients with extension
synergy coefficients increased at 43,23% and 17,17% for knee/hip
synergy and for flexion/abduction synergy accordingly. Conclusion.
Robotic system “Lokomat” has positive effect on general gait charac-
teristics and intensity of pathological lower-limb synergy. 

Early rehabilitation in patients with humerus fracture
followed by radial nerve palsy
S. Stojicic-Djulic1, A. Lesic2, S. Zagorac2, R. Krunic-Protic1, V. Vesovic-
Potic1

1Clinic of Physical medicine and rehabilitation- Clinical Center of
Serbia 
2Clinic of Orthopaedic surgery and Traumatology- Clinical Center of
Serbia

Introduction. Humerus fracture are followed by radial nerve
palsy in 2-12%. Radial nerve palsy in the arm most commonly is cau-
sed by fracture of the humerus, especially in the middle third or at
the junction of the middle and distal thirds. This palsy may occur
acutely at the time of the injury, secondary to fracture manipulation,
or from a healing callus. Aim. The aim of this study is to show the
results of early rehabilitation in patients with humerus fracture fol-
lowed by radial nerve palsy. Materials and methods. In this pro-
spective study we have followed 20 patients who were treated
nonoperativly. Patients with „ Saturday-night palsy“ were excluded.
By all patients we performed the methods of early rehabilitation
(electrotherapy). We recorded the time of recovery, deegree of
muscle recovery and intensity of pain. The results were evaulated by
descriptive studies. Results. Fracture are caused in 12 patients by
falling from the own hight, in 6 patients by traffic accident and in
two patients by direct force in the humerus region (shot gun). We
recorded the first signs of recovery after 7-8 weeks by all
patients.After 4 months by 17 patients came to full recovery of radial
nerve. By two patients we didn´t achieved the full recovery.
Conclusion. By humerus fracture with radial nerve damage we
strongly suggest to start with early rehabilitation methods which
means correct position of the arm, pasive and active excercises. If
nerve function does not return in 3-4 months, then nerve should be
surgically explored.

Early and late development of heterotopic ossification
in traumatic spinal cord injury: a case series 
R. Edith Heriseanu, G. Weber
Moorong Spinal Unit, Royal Rehabilitation Centre Sydney, Ryde,
NSW, Australia 

Introduction. Heterotopic ossification (HO) is a disorder of unk-
nown aetiology characterized by bone formation in the mesenchy-
mal tissues, possibly due to trauma, manipulations and severe spasti-
city. Its incidence in traumatic spinal cord injury (SCI) is estimated
between 10-55% depending on study design, methods of detection
and diagnosis criteria. The diagnosis of this condition is mainly clini-
cal, but needs to be supported by pathology tests: alkaline phospha-
tase (ALP) (marker for osteoblast activity), serum phosphate, and
imaging: three phase Technetium bone scan and X-ray. The pharma-
cological treatment of HO is still controversial. The currently recom-
mended medications are: disodium etidronate and indomethacin.
Materials and methods. This paper presents four cases of HO fol-
lowing traumatic SCI, two with early and two with late onset of the
condition. All subjects were young males who had sustained a trau-
matic SCI, resulting in paraplegia (three cases) and tetraplegia (in
one). Two subjects were diagnosed with HO during their inpatient
rehabilitation, based on the clinical presentation, laboratory findings
and triple phase bone scans and the other two were diagnosed three
years after the initial insult. All were treated as per current recom-
mendations. Results. A positive therapeutic response was noted
only in the two patients with late onset of the condition. This was
documented clinically and by pathology and imaging results.
Conclusion. Two of the four subjects had only been treated with
Disodium Etidronate, as they could not initially tolerate Indocid.
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Indocid was started in these cases later, with significant improve-
ment in clinical symptoms (mainly pain and leg oedema). New
directions for prevention and treatment need to be considered and
international consensus guidelines will need to be developed to bet-
ter deal with this condition.
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Measurement of facial movements with Photoshop
software
A. Pourmomeny, H. Aseiaei, M. Meirshamsi .S. Amier-rajab 
Department of physical therapy, Isfahan University of Medical
Science, Isfahan University, Iran

Introduction. Evaluation of Facial function for the treatment of
facial nerve palsy is recommended. Medical or physical Treatments
need an objective evaluation during these procedures. Several
methods have been developed, however, most of them are not
objective and continuous. Photoshop software performs an objective
assessment, if the movements in both sides were symmetric. To
understand symmetry of movement and linear displacement in the
face, we studied facial function by the Photoshop software and com-
pared landmark’s face during movements. Material and methods.
In a descriptive-analytic study, sixty normal subjects (30 women and
30 men) were photographed. Some displacement and movements
were measured by using a software Photoshop. Data collection and
analysis was performed by SPSS software. Results. The mean displa-
cement of forehead wrinkle in right and left sides were 10.6 and
10.1 mm. respectively. The mean displacement of landmarks on
cheek in right and left sides were 9.4 and 9.7 mm, respectively. The
mean displacement of oral commissure in right and left sides during
smile were 11.8 mm and 11.5 mm, respectively. Comparing results,
there was no significant difference between both sides (P>0.05).The
mean distance between Landmarks (lateral canthus, oral commissure
and Cheek) and axis of face were compared. The results showed
that both sides were symmetric Conclusion. The Photoshop softwa-
re with the face’s landmarks may be useful for assessing facial nerve
palsy and evaluates synkinesis objectively 

The relationships between clinical and functional para-
meters in rehabilitation of young people with patello-
femoral pain syndrome
R. Trăistaru, R. Popescu, D. Matei, O. Rogoveanu
University of Medicine and Pharmacy, Craiova, Romania

Introduction. The factors associated with knee pain are various,
and their interactions are complicated (1). Because knee pain dete-
riorates the life quality for young people with patellofemoral pain
syndrome (PFPS), we examined their relationships between the
experiences of knee pain and the muscle volumes of the thigh (qua-
driceps muscle sonographic dimensions). Materials and methods.
36 patients, aged between 20-25 years participating in an isometric
exercise program. All patients performed the 3 week outpatient
rehabilitation program (“hygienic” rules of knee, pharmacotherapy,
electrotherapy – TENS, ultrasound, physical training – massage,
kinetic program – based on the isometric contraction), after functio-
nal analysis. Each patient was asked to score pain intensity on a 10
point visual analogue scale (VAS) and to fill the adapted Sickness
Impact Profile (SIP) at entry into the study (Time 1) and after 6
weeks (Time 2). The total score of adapted SIP ranges from 0 to 28
(higher scores indicate a greater impact on health changes on daily
life). Results. We used logistic regression analyses adjusted for age
and gender. The decrease of anterior femoral muscle volume was
significantly associated with knee pain (p=0.025). The mean scores
of VAS and SIP at Time 2 were better than the mean scores at Time
1. Our results suggest that training for strengthening the quadriceps
femoris muscle for people with knee pain may be effective in redu-
cing the frequency and intensity of the pain. Conclusion.  Rehabili-
tation program is the best method for maintain and correct the
performance of patello-femoral compartment for knee functionality.

Physical methods have a significant benefit for short time.
Kinetotherapy is the best controller “medication” for musculoskeletal
structures.
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Pulmonary rehabilitation and alpha 1 antitrypsin level
in chronic asthmatic patients 
R. Trăistaru, D. Matei, R. Popescu 
University of Medicine and Pharmacy, Craiova

Introduction. The main goals of pulmonary rehabilitation in BA
are to maximize the functions of daily living and the learning of skil-
ls, to enhance QoL (1). The aim of the present study was to analyze
the impact of the AAT deficiency on the exercise performance
(express through 6MWD value – distance walking in 6 minutes) and
on the clinical and functional parameters followed during rehabilita-
tion program (RP) - biographic data (age, sex, profession), severity
and type of BA, the severity of dyspnea (Borg scale score) and
index of QoL (Asthma Quality of Life Questionnaire - AQLQ).
Materials and methods. Clinical evaluation, spirometric tests, level
of AAT, 6MWD and AQLQ were performed in 64 asthmatic patients
(30 females, 34 males). We calculated a severity score, adapted
through Blanc P.D. Subjects were evaluated before and after the 8
week pulmonary RP (monitoring pharmacotherapy, educational ses-
sions, exercise and respiratory muscle training, psychological sup-
port). Results. Normal AAT level patients had better value of 6
MWD and AQLQ score, before and after pulmonary rehabilitation.
We established correlations between AQLQ and 6 MWD (r2 = 0,56;
95% CI = 0,42 - 0,71), after rehabilitation program. We found no cor-
relation between the mean value of AAT and biographic data. The
mean value of AAT was correlated with incidence of BA in patient
grandparents (p < 0,002 Chi-square test). We established a significant
correlation between AAT level and severity score - r2 =-0,16; 95%CI =
[-0,27; -0,03]. Conclusion. The chronic BA patients with AAT defi-
ciency develop irreversible airway obstruction more rapid than
patients with normal level of AAT. Level of AAT in asthmatic patients
reflects into results of pulmonary rehabilitation, especially for exerci-
se tolerance and quality of life. 
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Lower Motor Neurons Loss in Cervical Myotomes in
Amyotrophic Lateral Sclerosis
S. Pinto1, M. de Carvalho1,2
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Introduction. Amyotrophic Lateral Sclerosis (ALS) is a neurode-
generative disease characterized by asymmetric limb presentation1,2,
persistently more severe in the region of onset2. Progression of the
lower motor neuron (LMN) lesion follows a continuous radial
spread1,2. In addition, specific motor cells vulnerability as been theo-
rized1,3. We aimed to record motor responses from diaphragm,
abductor digiti mnimi (ADM) and deltoid, to test correlation of LMN
loss between different muscles of the cervical region. Materials and
methods. We included 67 ALS patients, 17 with bulbar, 27 with
upper limb (UL) and 23 with lower limb (LL)-onset. We obtained
motor responses from diaphragm, deltoid and abductor digiti mini-
mi, bilaterally. Peak-to-peak amplitude, negative peak-area, latency
and negative peak duration were evaluated. Results. Phrenic nerve
responses were symmetric and highly correlated in all groups, not
correlated with deltoid or ADM amplitude. In bulbar-onset patients,
UL proximal and distal segments are affected symmetrically. In UL-
onset patients, the ADM is smaller in the first affected side, but with
no inter-side difference for deltoid. In LL-onset patients, there are no
differences between sides for both UL muscles investigated, althou-
gh the inter-side correlations are not significant for ADM. In bulbar
and LL-onset patients, ADM amplitude correlated with deltoid.
However, in UL-onset patients this last correlation was non-signifi-
cant for both sides. Conclusion. Phrenic nerve motor neurons seem
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to have a particular susceptibility for microenvironmental toxic fac-
tors involved in local propagation of LMN degeneration. Thus, it is
fundamental to evaluate respiratory function at first evaluation and
on follow-up. 
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The Cradle©, an enriched environment
M. Cerioli
Professional man

Introduction. One of the consequences of a brain damage is the
learning disorder of the postural adjustments. The control of the
body is therefore limited. The limitation is bigger when the child is
required to do activities which involve the rise of the centre of body
mass in comparison with the supporting basis. During the develop-
ment, the child with special needs tends to use less and less often
the most difficult gestures: most of his initiatives fail and the child
sees his development possibilities and the activities range decrease.
Materials and methods. In the prospective of intensive exercise
aimed at postural adjustments has been created this device, the
Cradle, which supplies with continuity, through a movement of very
slow and wide oscillation regular variations of the position of the
centre of mass of the child compared with support basis. The Cradle
is a space rich in experience opportunities, complementary with the
treatment; an alternative to the prolonged inactivity when the child
with motor development disorder risk losing part of this develop-
ment potential. Results. First observations of children with typical or
pathological development (http://www.riabilitazioneinfantile.
com/culla.htm) show an improvement in primary and secondary
variability of postural activity. Conclusion. I start a study with enli-
stment of 10 children with pathological motor development (cere-
bral palsy or motor retardation in syndrome). 

References 
Brogren E, Forssberg H, Hadders-Algra M. Influence of two different sitting

positions on postural adjustments in children with spastic diplegia. Dev
Med Child Neurol. 2001;43(8):534-46. 

Cerioli M. L’esercizio intensivo degli aggiustamenti posturali nel trattamento
riabilitativo delle PCI. Eur Med Phys 2005; 41 (suppl 1 to 4): 1315-8

Carlberg EB, Hadders-Algra M. Postural dysfunction in children with cerebral
palsy: some implications for therapeutic guidance. Neural Plast. 2005;12(2-
3):221-8; discussion 263-72.

A multilevel orthose© in neurodevelopmental perspective
M. Cerioli
Professional man 

Introduction. Ankle-foot orthoses, when made to measure,
improve gait length, speed, tread and physiological cost index of
walking. In the eventuality of knee flexion, nevertheless, orthoses
so far no permit an adequate control of alignment, and professio-
nals have recourse to botulinum or surgery. A dynamic correction
of this bad alignment is instead possible by assure an appropriate
kinetic set of the orthose. Materials and methods. I propose a
knee orthose in wich thigh grip and leg grip are connected by
means that work in extension, elastically. Videos of a feminine
diplegic child two years half aged permit measure knee flexion
angles. On this data I have conduct a statistical investigation by test
T. Results. This investigation show an amelioration of the knees
extension that further improve by use of such orthose. Conclusion.
Collected data show that this orthose permit an effective correction
of the knee flexion and no hamper for nothing the spontaneous
functional activity of the child. Perspectives. The disturbance of
the postural adjustments learning concern the entire body but most
often the lower limbs. In the intersegmental perspective I thing cor-
rect also propose a MULTILEVEL ORTHOSE© (hip, knee, ankle)
strictly made to measure so that permit either alignment or postural
adjustments learning.
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Development of the Italian Version of the Tampa Scale
of Kinesiophobia for low back pain. Cross-cultural
adaptation, factor analysis, reliability and validity
M. Monticone1, I. Giorgi2, P. Baiardi3, B. Rocca1, M. Barbieri4,  
C. Bonezzi4
1Physical Medicine and Rehabilitation Unit, Scientific Institute of
Lissone (Milan). Care and Research Institute, Salvatore Maugeri
Foundation, IRCCS.
2Unit of Psychology, Scientific Institute of Pavia, Care and Research
Institute, Salvatore Maugeri Foundation, IRCCS
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Institute, Salvatore Maugeri Foundation, IRCCS.
4Pain Management Unit, Scientific Institute of Pavia, Care and
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Introduction. Background. Growing attention is devoted to stan-
dardized outcome measures to improve interventions for low back
pain (LBP). A translated form of the Tampa Scale of Kinesiophobia
(TSK) in patients with LBP has never been validated within the
Italian population(1). Purpose. Translating, culturally adapting, and
validating the Italian version of the TSK, allowing its use in Italian-
speaking LBP patients. Design. Evaluation of the psychometric pro-
perties of a translated, culturally adapted questionnaire. Participants.
Patients with subacute and chronic common LBP, an age of 25-85
years, and an ability to read and speak fluent Italian. Patients with
specific causes of LBP, central or peripheral neurological signs,
systemic illness, and psychiatric deficits were excluded. Materials
and methods. The TSK-I was developed involving forward-
backward translation, final review by an expert committee and
testing of the pre-final version to establish its correspondence to the
original English version. Psychometric testing included factor analy-
sis, reliability by internal consistency (Cronbach’s alpha) and test-
retest repeatability (Intraclass Coefficient Correlation), discriminant
validity by comparing TSK-I to Visual Analogue Scale, VAS, Roland
Morris Disability Questionnaire, RMDQ, Beck Depression Inventory,
BDI, and to Beck Anxiety Inventory, BAI (Pearson’s correlation).
Results. The Authors required a five-month period before achieving
a shared version of the TSK-I. The questionnaire was administered
to 178 subjects, showing satisfying acceptability. Factor analysis
demonstrated a two-factor 13-item solution (38% of explained
variance). The questionnaire showed good internal consistency
(a=0.772) and high test-retest reliability (ICC=0.956). Discriminant
validity showed low correlations with VAS (r=0.345), RMDQ
(r=0.337), and BDI/BAI, (r=0.258 and r=283, respectively). Con-
clusion. The TSK was successfully translated into Italian, showing
good factorial structure and psychometric properties, replicating the
results of existing language versions. Its use is recommended for
research purposes.
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Demyelınatıng polyneuropathy ın a patıent wıth anky-
losıng spodylıtıs receıvıng ınflıxımab treatment
O. Özdemir1, A. Çetin1, E. Esen1, S.  Kiraz2

1Hacettepe University Medical School, Department of Physical
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2Hacettepe University Medical School, Department of Internal
Medicine, Division of Rheumatology, Ankara, Turkey

Introduction. Anti tumor necrosis factor alfa (TNF-α) agents
have become an established treatment for ankylosing spondylitis
(AS). However, patients treated with these agents show few adverse
events including central and peripheral nervous system. Here, we
report a patient with a diagnosis of ankylosing spondylitis who
developed sensory motor demyelinating polyneuropathy after 5
months of infliximab treatment. Case report. A 39-year-old woman
with a diagnosis of AS complained of numbness in her both hands
and feet which had begun 2 months earlier and difficulty in getting
up after sitting down for the last 2 weeks. She was taking infliximab
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treatment since July 2009 (5 mg/kg intravenously every 6 weeks)
with a satisfactory response. Neurological examination revealed bila-
teral weakness in both upper and lower extremities, glove-sock type
hypoesthesia, and symetric hypoactve deep tendon reflexes.
Laboratory tests including complete blood count, serum biochemi-
stry, eryrocyte sedimentation rate, C-reactive protein, Vitamin B12
and thyroid functions were all in normal ranges. Electrodiagnostic
studies were consistent with sensory motor demyelinating polyneu-
ropathy. Infliximab treatment was discontinued and she was called
for controls. Conclusion. Close monitoring for peripheral neurolo-
gical complication in patients receiving anti-TNF agents is strongly
advisible.

Efficacy of botulinum toxin type a on functional
impairment of degenerative hip joint: preliminary
results
M. Acler6, C. Marchini1, M.A. Bolognari2, A. Causero2, D. Volpe4, 
D. Regis5, A. Rizzo5, R. Rosa5, R. Eleopra3, P. Manganotti6
1Neurology, City Hospital San Martino, ULSS 1 Belluno
2Department of Surgical Sciences, Institute of Orthopedic surgery,
University of Udine
3Neurology, City Hospital All’Angelo di ULSS 12 Mestre-Venezia,
4Rehabilitation Unit, Fatebenefratelli Hospital, Venezia, 
5Department of Orthopedic surgery, University of Verona
6Department of Neurological and Visual Sciences, University of
Verona, Verona, Italy

Introduction. Aim of the present study was to investigate the
effect of botulinum toxin type A injection into the adductor muscles
in reducing pain and in improving joint mobility and quality of life
in patients affected by hip osteoarthritis. Materials and methods.
This was a prospective, open-label, not controlled, multicentre study
conducted to assess the effect of the administration of BoNT-A
(Dysport) on hip function, pain and quality of life in outpatients
affected by HOA. Thirty-nine outpatients, mean age 68 years (range,
41–82), were evaluated using Harris Hip Score to test hip function,
Visual Analogue Scale to measure pain intensity and by the SF-36
questionnaire to assess patient well-being and quality of life at base-
line, 2, 4 and 12 weeks after treatment with (botulinum toxin type
A). A total of 400 U of (botulinum toxin type A) (Dysport) were
injected into the adductor longus muscle and into the adductor
magnus muscle. Results. The Harris Hip Score significantly increa-
sed after 2, 4 and 12 weeks (df 3, χ2=45.1; p<0.0001). A significant
decrease of pain intensity was detected at all the following visits
after 2, 4 and 12 weeks (df 3; χ2=27.8; p<0.001). SF-36 score was
significantly higher 4 and 12 weeks after treatment. At each evalua-
tion visit a significant correlation between pain decrease and impro-
ved hip mobility was detected. Conclusion. BoNT-A induced a
reduction of pain indicating this could be an innovative, less-invasi-
ve treatment in patients affected by severe hip osteoarthritis with
remarkable effects on the clinical management of this disease. 

References
1. Hoaglund FT, Steinbach LS. Primary osteoarthritis of the hip: etiology and

epidemiology. J Am Acad Ortho Surg 2001;9:320-327.
2. Shrier I, Feldman DE, Gaudet MC, Rossignol M, Zukor D, Tanzer M, et al.

Conservative no-pharmacological treatment options are not frequently used
in the management of hip osteoarthritis. J Sci Med Sport 2006;9:81-86.

3. Mense S. Neurobiological basis for the use of botulinum toxin in pain the-
rapy. J Neurol 2004;251(Suppl 1):Il-I7.

Education for physical therapy on university degree of
Macedonia
E. Popova Ramova1, S. Ristevska1, A. Poposka2
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2Department for physical therapy University of Skopje, Medical
faculty Skopje, R. Macedonia

Introduction. The physical therapy has a long old tradition in
the area of South East Balcan and in my country too. There are
many thermal baths. The first physical therapy health care was orga-
nized after First World War, when were many people with amputa-
tion. The education for doctors started at 1992 year at Medical
faculty Skopje, the doctor association has more than 120 members
now. The physiotherapist organization has more than 200 members,
most of them with middle education. The aim of this study is to pre-
sent our work for improving education. Materials and methods.:
We have investigated the web sides from our four public universi-

ties, and use our own experience. The method of analyze was to
compare the level of education and credits. Results. On four univer-
sities by three is organizing the medical study for doctors and in five
year they are learning physical therapy. The specialization for phy-
siatrists is organizing on Medical faculty in Skopje. The number of
doctors compare with population, but we have deficit of physiothe-
rapist with university level of education. The public is organizing the
study for physiotherapist with 3 years basic education, 180 credits
and 2 years postgraduate study master degree. Conclusion. The
ministry of education involve the European standards for education
and regulate the work in universities by them. They invest in equip-
ment and humane resource. 

A new method for assessing physical activity at home:
preliminary study in COPD patients admitted to a pul-
monary rehabilitation programme.
F. Giuntoli1, M. Boni1, L. Ieri1, I. Gelli1, T. Valentino2, C. Quiriconi1,
L. Bertuccelli1, S. Lange1, E. Salotti1, E. Tommasi1, ML. Galardini1, 
R. Lorenzini1, N. Borrelli1
1Medical Rehabilitation, Hospital SS Cosma e Damiano, Pescia
(PT).Italy 
2Spinal Unit, AOU-Careggi, Firenze. Italy.

Introduction. Physical activity in daily life is an important predic-
tor of risk of hospital readmission and mortality in patients with
COPD. Subjective methods (questionnaires and diaries) have been
used, yet they have proved less accurate than motion sensor (elec-
tronic accelerometers). We evaluate physical activity in COPD
patients admitted to a pulmonary rehabilitation programme (PRP).
Materials and methods. In total, 22 patients with COPD GOLD
stage II-IV (age 73.2±7.8; BMI 28.7±5.7; FEV1 48.5±23.8) were admit-
ted to a PRP as outpatients (2 hours twice a week). Almost all
(23/24) patients used pedometer before they were recruited. During
PRP, patients wore a multisensor armband for 3 days to assess phy-
siological indicators of physical activity (steps per day; total day
energy expenditure; physical activity level (PAL)). Furthermore, we
evaluated exercise tolerance (6-minute-walking test (6MWT)), self-
reported dyspnoea in activity daily living (Medical Research Council
scale (MRC)), mental disorders (Beck Anxiety Inventory (BAI), Beck
Depression Inventory (BDI)) and quality of life (SGRQ). Results.
Data were obtained from 10 patients (drop out caused by 2 exacer-
bation, 5 bad use of devices, 5 failure in computer data recovery
from armband). Only 2 patients were very active (PAL > 1.9), 4 acti-
ve (1.6<PAL<1,9), 4 low active (PAL<1.6); only 3 patients walked less
than 3000 steps per day (mean±sd pedometer 4033.2±2254.1, multi-
sensor armband 6082.2±3188.2, correlation between them R = 0.78,
p<0.01). Exercise tolerance (6MWT assessed at the end of PRP,
307.5±80,5) and steps per days measured by both devices showed a
good correlation (R=0.71, p<0.03 with pedometer, R= 0.76, p<0.02
with armband). We found no correlation between steps per days
and BAI/BDI nor steps per days and SGQR. Conclusion. Several
methods are used to quantify physical activity in COPD. The present
study, although preliminary to a much larger study in progress,
seems to suggest that multisensory armband is useful to evaluate
physical activity in COPD outpatients.
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Maintenance of respiratory outcomes by repeated pul-
monary rehabilitation: a 3-years trial
F. Giuntoli1, M. Boni1, L. Ieri1, I. Gelli1, T. Valentino2, S. Lange1, 
C. Quiriconi1, L. Bertuccelli1, E. Salotti1, B. Corsi1, M. Campioni1
1Medical Rehabilitation, Hospital SS Cosma e Damiano, Pescia
(PT).Italy 
2Spinal Unit, AOU-Careggi, Firenze. Italy.

Introduction. Pulmonary rehabilitation is useful to increase the
functional state in COPD patients. Our aim was to evaluate the
effects of repeated programmes in long-term maintenance of bene-
fits derived from a first rehabilitation programme. Materials and
methods. Twenty-two COPD patients (M 16, age 69,7±8,6, forced

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 71

INDEX



expiratory volume in 1 s (FEV1) 49,4±23,7% predicted), were yearly
admitted to pulmonary rehabilitation programmes as outpatients in a
period of 3 years. We observed time course of Body Mass Index
(BMI), FEV1, 6-minute Walking test (6MWT), effort dyspnoea (Borg
scale (BORG R) at the end of 6MWT) and dyspnea in activity of
daily living through Medical Research Council scale (MRC), health-
related quality of life through St. George Respiratory Questionnaire
(SGRQ) and we calculated BODE index (BODE). Results. BMI and
FEV1 remained stable over the time. In comparison with the begin-
ning of each rehabilitation programme, we observed an improve-
ment at the end of the same as regard 6MWT, BORG R and BODE;
these results were maintained at final discharge. MRC improved only
at the end of first programme, showing then a worsening at final
discharge. SGRQ total score did not variate over the all period, even
if single items (activity and impact) showed an improvements at the
end of first programme, and symptoms’ item decreased at the end of
third rehabilitation programme. Conclusion. COPD patients who
underwent repeated pulmonary rehabilitation programmes maintai-
ned benefits obtained form first programme in terms of exercise
tolerance, effort dyspnoea, health related quality of life and progno-
stic BODE index along a period of 3 years.
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Hand osteoarthrıtıs: relatıonshıp between radıologıcal
changes, strength and dısabılıty
S. Canpolat, P. Borman, E. Ceceli, M. Okumus
Ankara Training and Research Hospital Clinic of I. Physical
Medicine and Rehabilitation, Ulucanlar, Ankara, Turkey

Background and purpose. Hand osteoarthritis (OA) is one of
the most common joint disorder, having an impact on grip strength
and leading to functional disability. The aim of this study was to
assess the grip and pinch strength and to evaluate the relationship
between radiological scores, hand strength and functional disability
of the hand. Materials and methods. Sixty patients with hand OA
and 40 healthy control subjects with a mean age of 56.6. and 58.9
years respectively, were recruited to the study. Range of motion of
the hand joints were determined. The intensity of pain was assessed
by VAS, functional disability was assessed by DASH questionnaire.
Grip strength and pinch strength were evaluated using standard pro-
cedures.The x-ray of the hands were classified according to Kalman
method. The relationship between the radiological, clinical and func-
tional scores were recorded. Results. All the subjects were female
The demographic variables were similiar between the patient and
control groups.The pain intensity was higher in patient group than
in the control group, while the mean grip strength, ROM values and
DASH scores were similiar between the groups. Pinch strength were
found to be decreased in the patient group. There was a relationship
between radiological scores and pinch strength and DASH scores
(p<0.05). Conclusion. The degenerative changes in osteoarthritic
hands have a negative impact on daily living activities and impairs
hand function. Radiological progression affects the strength and
functional performance. The assment of pinch strength seems to be
useful for determining the functional disability. From this view, we
suggest strengthening exercises and rehabilitation approaches in
order to the increase the quality of life of the patients suffering from
hand osteoarthritis.

Rehabilitation in Ankylosing Spondylitis: a casuistic
contribution
F. Giannetto, G. Scavo, D. Sambataro,C. Mazzone, G. Rinaldi
?????
?????

Aim. In the present study were valuted the effects (medium and
short time) on functionality and mobility of a rehabilitation protocol
in patients with AS in drug treatment for at least 4 months.Materials

and methods. The presented case studies include 20 males and
female, aged between 30 and 60, with ankylosing spondylitis accor-
ding to revised criteria of New York and stabilized on medication
(NSAIDs, MTX, biological) at least 16 weeks. Evaluation of physiatric
items were: VAS, morning stiffness (minutes), thoracic expansibility
(cm), test Schöeber (cm), finger-floor distance (cm), occiput-wall
(cm), spinal mobility (degrees), ROM peripheral joints. Scale of disa-
bility equipment: FIM, BASFI, BASDAI. The treatments offered were:
cognitive-behavioral education, RPG, stretching and breathing exer-
cises. It was applied with a rate biweekly cycles of 20 sessions (8
weeks) repeated 3 times in a year, supplemented by a home pro-
gram of exercises performed. Results. The adopted protocol was
shown to improve all the parameters of valuation used.
Conclusion. The rehabilitation activities applied on patients phar-
macologically stabilized has been proven to reduce pain and depres-
sion, and improve joint mobility and independence in ADL.

References
1. Dougados M,van der Linden S,Juhlin R, et al.  The European

Spondylarthropathy study Group preliminary criteria for the classification of
spondylarthropaty. Arthritis Rheum 1991;34, 1218-27.2.                               

2. van der Linden S,Valkenburg HA,Cats A. Evalutation of diagnostic criteria
for ankylosing spondylitis. Arthitis Rheum 1984;27:361-368.                         

3. Revel M, Poiraudeau S,Lefevre-Colau MM,Ghanem N,Mavoux-Benhamou
MA,Fougeroux M,Moreau S,Rozo JJ.La rieducazioe nella pelvi-spondilite
reumatica. Enycl Méd Chir(Elsevier Paris), Medicina Riabilitativa,26-291-
A10,2003,12p.                            

4. Souchard PH.Réécation postural globale:les chaines musculaires et leurs
postures. Kinésithérapie Sciéntifique 1987;256:46-54.

Identifying characteristics of geriatric patients that
referred to outpatient clinics of Physical Medicine and
Rehabilitation: A report of multicenter nationwide
study
P. Borman, M. Okumus, E. Ceceli, A. Dogan, Y. Gokce-Kutsal
Geriatric Rehabilitation Group of Turkish Society of PMR, Turkey

Background and purpose. The admission of elderly to physical
medicine and rehabilitation (PMR) clinics has been growing in the
recent years. The aim of the study was to identify demographic and
clinical characteristics of geriatric patients referring to outpatient cli-
nics of PMR. Materials and methods. Eight hundred and twenty
patients with a mean age of 73.3±3.7 years were reviewed from 20
different PMR department in Turkey. The demographic characteri-
stics including age, sex, marital status, education, living status,as
well as clinical variables comprising medication, cause of admission,
activity status, falls and comorbid diseases were recorded. Results.
69.6% of our patients were female and 30.4% were male.67.7% of
patients were married and 83.1% of them were living with their
families, 14.4% were living alone. 38.5% of the elderly were illiterate.
All patients had at least one comorbid disease, hypertension as the
most common. 86% of the patients had more than one comorbid
diseases. The most common causes of admission were degenerative
osteoarthritis, disc lesion, rotator cuff tendinitis, and stroke respecti-
vely. The most common complaint at admission was joint pain fol-
lowed by fatigue and tiredness. 33.7% of patients had sleep disorder.
42.4% patients had osteoporosis, 16.5% had experienced at least one
fall during last year. 15% of patients were performing regular exerci-
ses at home, most of them were walking routinely and performing
praying activities. The mean number of pills taken by the elderly
was 3.8±2.1. Conclusion. Population is ageing, geriatric percentage
of outpatient practice of PMR clinics will be continuously increasing.
Our geriatric population mostly were living with their families and
had lower levels of education and less percentage of them were
performing regular exercise. Also polypharmacy was common in our
subjects. It is important to be aware of comorbid diseases, falls and
drugs in planning the rehabilitation of these geriatric patients. Also
for a better quality of life, exercise habits of the elderly should be
improved.

Assistive technology: a challenge towards independence 
F. Tebaldi, F. Scarpetta
Centro Efesto, Centro per l’autonomia delle persone disabili, Loreggia
(PD)

Introduction. Assistive technology (AT) aims at improving and
maintaining independence of disabled people. (Fhurer et al., 2003).
To claim for such a result, independence should be measured in an
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early phase of the adoption of AT and after a period of use. Among
the possible intervening factors which could modify independence
level over time, the disease progression has never been considered.
In the present study AT’s efficacy on different aspects of disabled
people’s life has been tested. Then, stability of independence rea-
ched through the use of AT over time has been investigated. 

Materials and methods. Participants were 92 patients (age 6-70
years) and affected by visual, motor or communication impairment.
Self-reported measures were collected at the end of the training to
the use of the assigned AT and after 12 months.Results. Even thou-
gh participants were generally satisfied with the assigned AT after a
period of use (56% of patients reached the initial goals; 84% consi-
dered satisfactory the assigned AT, 60% reported to use the AT on a
daily basis), independence reached through technology decreased
over time (94% of patients reporting to be more autonomous after
the training versus 76% of patients after a year). Interestingly, corre-
lations computed between independence and disease progression (a
potentially critical factor), showed that disease degeneration leads to
acquire more independence through AT (p=0.001). Conclusion.
This study points out the efficacy of AT in daily activities and inde-
pendence of people with disability. In particular, AT can support
independence of people with degenerative disease, adapting to the
increased complexity characterizing these situations. Future research
is needed to clarify factors modulating AT effect on independence
between short and long term use.
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Gait analysis and Winter’s classification of hemiplegic
children
A. Nascimbeni1, A. Gaffuri1, M. Rigano2, C. Foglia1, S. Ghiringhello1,
F. Sabatini1
1Gait Laboratory, Rehabilitation Unit Osp. S. Croce Moncalieri.
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Introduction. The Winters’ kinematic gait classification of hemi-
plegic children is widely used. The aim of this study is to investigate
gait spatio-temporal parameters and gait asymmetry among groups.
Materials and methods. The clinical and gait analysis data of 31
hemiplegic cerebral palsied children were reviewed out of the data-
base gait laboratory. The inclusion criteria were: age lower than 18,
no surgery or botuline toxin injection in the last 6 months before the
analysis, no legs length differences more than 1,5 cm. 23
patients(age 8,7±28) were selected and classified by reviewing
videorecordings and kinematic data. 8 were classified in class I, 12
in II, 3 in III and 0 in IV. Classes I and II were considered for further
analysis. A control group of 12 children (age 8,4±1,5) was also stu-
died. The parameters analyzed were: height normalized speed (S),
stride time (ST), SD of ST(SD), cadence (C), double support (DS),
swing ratio (SWr) and single support ratio (SSr). Kruskal-Wallis (KW)
test and post-hoc tests when needed, were employed for statistical
analysis with a=0,05. Results. S: I=0,71±0,06, II=0,76±0,17, con-
trols=0,94±0,16. KW p=0,007, I<controls*, II<controls* ST: I=1,1±0,11,
II=1,03±0,13, controls=1±0,08. KW p=0,08. SD: I=0,05±0,02,
II=0,06±0,03, controls=0,03±0,01. KW p=0,04, II>controls*. C:
I=55±5,2, II=59,8±8,2, controls=61,2±4,7. KW p=0,09. DS: I=26,8±4,9,
II=30,6±5,2, controls=18,2±4,6. KW p=0,0001, I>controls*, II>con-
trols*. SWr: I=1,14±0,13, II=1,12±0,13, controls=0,98±0,05. KW
p=0,004, I<controls*, II<controls*. SSr: I=0,89±1, II=0,88±0,09, con-
trols=1,02±0,04, KW p=0,003, I<controls*, II<controls*. *(p<0,05).
Conclusion. Significant differences were not found between classes
I and II, even if the last group showed larger C, SD, DS, SWr and
smaller ST, SSr, suggesting more unbalance and gait asymmetry.
Larger samples are needed to further differentiate the groups. 

New technologies to measure hoarseness (Dysphonia)
recovery following phonological rehabilitation in a
patient with central hemi-laryngeal palsy
R. Semprini, G. Albertini, M. Franceschini, E. Palma, A. Pierallini, 
M. Mignano
IRCCS San Raffaele Pisana, Roma

Introduction. Diagnosis and treatment of the hypomobile vocal
cord are challenging for clinicians. Video-telelaringostroboscopy and

vocal spectrographic analysis are diagnostic tools useful in clinic for
diagnostic proposals. However, these techniques may be useful also
to measure with major precision both the laryngeal and vocal func-
tion in patients during rehabilitative programme. Aim of this study is
to qualify these techniques in a case of central laryngeal palsy. In
particular, we propose the use of these tools for clinical evaluation
of the laryngeal and vocal functions along the whole duration of
rehabilitative programme. Materials and methods. A 56 years old
male, suffered from bulbar ischemic stroke. He presented with hemi-
laryngeal, and vocal cord palsy. Video-telelaryngostroboscopic and
vocal cord spectrographic analysis were performed before he started
phonological treatment and at the end. For our scopes we used digi-
tal telelaryngoscope Kay-Pentax, computed-assisted vocal spectro-
graph CSL 5400 Kay-Pentax, MDVP multidimensional voice program
Kay-Pentax software. Results. Both tele-video and vocal cord spec-
trographic analysis showed that phonological therapy ameliorated
cord adduction and vocal cord mobility, and as a consequence hoar-
sness. Conclusion. This case represents the first case in which new
computed assisted technologies were used as tools for quantification
of clinical recovery of laryngeal palsy. This in general might repre-
sent a new strategy for evaluation of laryngeal paralysis due to
either pharmacological or rehabilitative treatment.

References
Tucker HM. Laryngeal paralysis: etiology and management In: English GM ed.

Otolaryngology (cap. 45). Philadelphia: Harper& Row Publ 1983
Behrman A. Evidence-based treatment of paralytic dysphonia: making sense of
outcomes and efficacy data. Otolaryngol Clin North Am. 2004 Feb;37(1):75-

104, vi.

Writing a booklet for patients about Complex Regional
Pain Syndrom (CRPS1): relevance and satisfaction of
professionals and patients
C. Favre, O. Deriaz, M. Konzelmann, J. Savoy, F. Luthi
Clinique romande de réadaptation (SuvaCare), Sion, Switzerland

Introduction. Linked to its duration and its unpredictable charac-
ter, Complex Regional Pain Syndrom (CRSP1) affects the quality of
life and could induce worries. Thus, explanations on this syndrome
are essential in order to reassure the patient and help him to cope
with it. To our knowledge, descriptive booklets about CRPS1 for
patients are rare. This research assesses the relevance and quality of
a booklet we wrote based on our clinical experience and literature.
Materials and methods. The booklet and a questionnaire “your
opinion on the booklet” were distributed to professionals of the
multidisciplinary team of a rehabilitation hospital (physicians, phy-
siotherapists, occupational therapists) as well as to patients with
CRPS1.Results. 41 professionals and 40 patients evaluate the infor-
mation given (with a visual analogue scale) in the booklet as very
satisfying (respectively 80.36, 80.93) and very useful (82.7, 80.36).
Satisfaction is significantly higher for physicians (p=0.016) compared
to therapists and for those, physicians or therapists, who have more
experience with CRPS1 (p=0.03). For both groups the booklet “com-
pletely” describes what the patient feels (73%, 62%) and “comple-
tely” answers the questions the patient may have (59%, 43%).
Patients more than professionals appreciate the way the information
is presented (p=0.008) and professionals find more ideas about what
is the best to do (p=0.025). Seventy-three % of patients feel reassu-
red after reading the booklet. On open questions, patients insist on
having more information on prevention and psychological impacts.
Conclusion. This first version of a booklet addressed to patients
with CRPS1 is well evaluated by professionals and patients in rehabi-
litation. Patients appreciate the way it is presented, professionals,
especially physicians, find it very satisfiying. We wrote then the final
version which takes into account the different comments and we
project now to investigate the usefulness of this standardised book-
let. 

Care-related pain in a rehabilitation hospital: how
patients’ and professionals’ perceive it?
C. Favre, R. Hanon, O. Deriaz, F. Luthi 
Clinique romande de réadaptation (SuvaCare), Sion, Switzerland

Introduction. Care-related pain (CRP) is generally under-estima-
ted and rarely studied in rehabilitation as well as in general medici-
ne. This exploratory study aims to understand patients’ and profes-
sionals’ subjective perceptions and beliefs about CRP and about the
ways of coping or preventing it.  Materials and methods.
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Questionnaires about CRP were submitted to 75 members of the
interdisciplinary team of a rehabilitation hospital (physicians, phy-
siotherapists, occupational therapists and nurses) and to 50 patients.
Twenty patients were also interviewed. Four topics were addressed:
1. frequency and experience of CRP 2. painful procedures and situa-
tions, 3. beliefs and understanding of CRP 4. ways and techniques to
help the patient or to cope with CRP. Results. Almost all members
of the team recognised CRP as a problem for their practice and half
of patients said having sometimes experienced CRP. Mobilisation,
gait and clinical examinations are very often seen as painful both for
groups. Differences between patients and professionals exist:
Patients more than professionals see CRP as normal (p <.0266), use-
ful (p <.0375) and necessary (p <.00003). Professionals more than
patients underline the possible risks related to CRP. For both groups,
beliefs about CRP include notions of progress and step. Regarding
the ways of dealing with CRP, professionals insist on the importance
of explanations and of collaboration and agree on the techniques to
alleviate pain. Patients perceive quite well the numerous ways used
by physiotherapists to help them, they underline pacing activity and
explanations. Conclusion. This first study in the field of rehabilita-
tion medicine shows that CRP is a common and unavoidable pro-
blem in clinical practice. Patients and professionals consider CRP as
part of the recovery process and acceptable at least until a certain
level. Nevertheless, perception of CRP seems to be more complex
and these results could suggest ways for improving our clinical prac-
tice.
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Scoliosis and body schema disorders: an experimental
study in 48 patients with adolescent idiopathic scolio-
sis. 
A. Picelli1, S. Negrini2, A. Zenorini1, F. Zaina2, S. Mion3, N. Smania1,3

1Neuromotor and Cognitive Rehabilitation Research Centre,
Department of Neurological and Visual Sciences, University of
Verona, Italy.
2ISICO (Italian Scientific Spine Institute), Milan, Italy
3Rehabilitation Unit, “G.B. Rossi” University Hospital, Verona, Italy

Introduction. Adolescent idiopathic scoliosis (AIS) has a compo-
site aetiology, involving factors as defective central nervous system
control of body posture, alteration of the body schema, anomalous
interactions between hormones involved in the growth processes,
genetic determined collagen and skeletal musculoskeletal abnormali-
ties and biomechanical disturbances.1 Aim of this study is to deter-
mine the presence of an alteration of the body schema in patients
with AIS. Materials and methods. 48 patients (mean age 13,8
years) with AIS were recruited. We collected data about age, sex,
stature, weight, handedness, age at menarche or at pubertal voice
changing, family history of scoliosis, back pain, sport practice, asym-
metry of the trunk and deviation of the line of spinal apophyses.2

Surface measurements of the sagittal curves of the spine (by means
of inclinometer) and of the hump at the Adam’s test (by means of
Scoliometer and hump-meter) were performed.2 Data about the
Cobb’s angle, the Risser sign and rehabilitation treatment were also
collected.2 We evaluated each patient’s postural assessment percep-
tion by means of a graphic board reporting several imagines of spi-
nes with scoliosis by asking to indicate the image representing their
own spine. Results. Patients with AIS showed to significantly unde-
restimate their primary curve. Family history of scoliosis and asym-
metry of the shoulders showed a positive correlation with the curve
estimation error. Moreover age, Risser sign and rehabilitative treat-
ment duration showed a negative correlation. Conclusion. Patients
with AIS showed to have a defectively awareness of their anomalous
postural condition, reporting an underestimation of their deformity.
Postural awareness become more precise with growth and rehabili-
tative treatment. 
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Comparison of rehabilitation delivery and mobility out-
come following lower limb amputation in centres in
three European countries: a step towards developing
standardised healthcare outcomes
K. Sansam1, V. Neumann1, N.H. Ryall2, R. J. O’Connor1, B. Bhakta1,
G.M. Rommers3

1Academic Department of Rehabilitation Medicine, University of
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Introduction. The provision of rehabilitation services for people
after major lower limb amputation in Europe varies between centres
and as yet there has been no published data comparing outcomes
resulting from different service models. We have investigated mobility
outcomes in people accessing amputee rehabilitation services at cen-
tres based in three different European countries and describe the diffe-
rent service models provided in each centre. This will be a first step in
developing processes to facilitate sharing best practice, standardising
core healthcare outcomes and service evaluation for amputee rehabili-
tation across Europe. Materials and methods.  Adult patients treated
in three European amputee rehabilitation services based in UK, the
Netherlands and Ireland during the same six month time period were
identified retrospectively. Patient characteristics, length of inpatient
treatment and mobility status measured by the SIGAM and
SIGAM/WAP mobility scales on discharge or outpatient follow-up in
the first year were captured from patient records. Results. Data on a
total of 161 patients were collected and analysed. The patient popula-
tions at each centre were similar with respect to age and cause of
amputation. The percentage of transtibial amputees was highest in the
Netherlands (53%) which also had the longest average length of admis-
sion (90 days). All patients deemed unsuitable for a functional prosthe-
sis had dysvascularity as the cause of their amputation and in general
had more proximal or bilateral amputation levels. The proportion of
patients achieving independent walking (SIGAM grades C-F) was lowe-
st in the UK (65%), reflecting the high rate of patients not provided
with a functional prosthesis at this centre (16%). Conclusion. In order
to facilitate further evaluation of outcomes and sharing of best practice
in European amputee rehabilitation services, we suggest the develop-
ment of internationally comparable datasets with a case mix adjuster to
compensate for differences in patient populations. 

Benefits on fatigue, spasticity perception and quality of
life determined by Therapeutic Exercise in Hypogravity
Environment in patients with mild to moderate Multiple
Sclerosis: a prospective randomized pilot study
E. Magni, C. Ljoka, G. Della Bella, C. Foti FP
Tor Vergata University in Rome, Physical and Rehabilitation
Medicine, Department of Public Health, via Montpellier 1, 00133,
Rome, Italy

Introduction. Therapeutic Exercise In Hypogravity Environment
(TEHE) has been increasingly promoted in rehabilitation of patients
with MS (pwMS), thanks to the water properties of making possible to
exercise in a global way while minimazing the problem of thermosen-
sitivity. Although there is good clinical evidence for TEHE benefits,
only a limited number of trials exists and the optimal plans of treat-
ment are still to be determined. The aim of this study was to assess
whether an Intensive program (high frequency – short duration) may
lead additional benefits to pwMS on fatigue, perception of spasticity,
quality of life, compared to a Standard program (low frequency – long
duration). Materials and methods. In the period between May 2008
to May 2009 twenty-four consecutive MS patients, meeting specific
inclusion criteria, were enrolled in the PM&R Department of Tor
Vergata Hospital and randomly assigned to two groups: the first
performing an Intensive program (five sessions a week for two
weeks) and the second a Standard program (two sessions a week for
eight weeks) of TEHE. Subjects were assessed through appropriate
rating scales at the beginning and at the end of the exercise cycle.
Results. The Pre-Post analyses of the results from both the groups
showed reduction in fatigue and spasticity perception and improve-
ment in quality of life, but the Standard program group only showed
statistically significant changes (p<0.05). Con-clusion. The results
suggest that TEHE conducted in an Intensive mode does not produce
additional benefits in pwMS compared to the Standard low frequency-
long duration mode. Further studies are to be conducted to identify
the most favourable plans of TEHE for pwMS.
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Patient characteristics influencing rehabilitation outco-
me post osteoporotic fractures
M. Trócsányi, G. Fazekas, K. Dobai
Szent János Hospital, Budapest, Hungary

Introduction. Osteoporosis has become a significant problem in
the last decades as the number of osteoporotic cases increases with
the age. The aim of this study is to investigate the types and severity
of permanent disability in patients suffering from osteoporotic fractu-
res. Materials and methods. As a retrospective study, the case histo-
ries of all patients with osteoporotic fractures at the Department of
PRM of a general hospital in a five-year-long period were included in
the study (Szent Janos Hospital, Budapest 01/01/2004 – 31/12/2009).
The data were analysed for disability and osteoporosis prevention
with descriptive statistical methods. Fractures occurred without any
big power were considered as osteoporotic ones. Anamnestic data
were examined in respect of other osteoporotic fractures, diseases
and drugs leading to osteoporosis. From the point of view of rehabi-
litation data of the FIM and Barthel’s index before and after the reha-
bilitation and also the ICF-codes were collected of these patients.
Results. During the analysed five years 1904 patients took part at
rehabilitation programme, 670 of them had altogether 739 osteoporo-
tic fractures. The most frequent disabilities were according to the ICF:
b710 and b715 (mobility and stability of joint functions), b730 and
b740 (muscle power and endurance functions), d230 (carrying out
daily routine). 161 (24%) of all patients had osteoporotic fracture
before. 203 (30%) suffered from a disease, and 11% of them took a
drug, which may cause osteoporosis. Only 11% of all patients took
drugs for prevention, but few of them had a relevant combination.
Conclusion. Although, the rehabilitation outcome after fractures is
usually good, the quality of life often becomes worse. Patients after a
fracture have to be in the front of the prevention, because after a
second fracture the chance is much lower for an independent life. 

The Change of the Radiographic Measurements and the
Pain in Patients With Patellofemoral Pain Syndrome
After Therapeutic Exercise Program
Dug-Young Kim1, Kil-Byung Lim1, Tae-Ho Jung2, Young-Sup Kim1

1Department of Rehabilitation Medicine, 
2Sports Medical Center, Inje University, College of Medicine, Ilsanpaik
Hospital 

Introduction. To investigate the change and association of the
radiographic measurements and the pain in patients with patellofemo-
ral pain syndrome after therapeutic exercise program. Materials and
methods. Twenty patients with knee pain diagnosed with patellofe-
moral pain syndrome were recruited and randomly divided into two
groups. The exercise group was trained with the stretching exercise
(hamsting muscle, gastrocnemius muscle, soleus muscle, quadriceps
femoris muscle, iliotibial band) and the strengthening exercise(vastus
medialis obliquus muscle, iliacus muscle) for 1 hour/day during 4
weeks. The control group was not trained special exercise program.
Visual analogue scale (VAS) score of knee pain, the Patellar tilt angle
and the Congruence angle on X-ray were measured before and after
the training. Results. At the 4-weeks follow-up, VAS change of the
exercise group was -2.6±0.89 and the control group was -
1.0±1.00(P<0.05). The change of Patellar tilt angle of the exercise
group was 0.44±2.01 degree and control group was 1.48±2.84 degree.
The change of Congruence angle of the exercise group was 3.82±4.69
degree and control group was 1.8±7.34 degree. There was no signifi-
cant difference in radiographic measurements between 2 groups.
Furthermore, There was no significant correlation with the change of
VAS and radiographic Measurements. Conclusion. Therapeutic exer-
cise program might be able to improve the pain in patellofemoral
pain syndrome, but radiographic measurements were not changed
and no significant correlation with pain was observed.
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Balneotherapy in treatment of spastic upper limb after
stroke
M. Stefanovski, G. Stefanovski, T. Erceg 
Institute for physical medicine, rehabilitation and balneoclimatology

“Mljecanica”, Kozarska Dubica 

Introduction. After stroke, spasticity is often the main problem
that prevents functional recovery. Pain occurs in up to 70% of patients
during the first year post-stroke. (1) Aim: To find out the effects of
balneotherapy with sulphurous bath on spasticity and pain in affected
upper limb. Materials and methods. A total of 40 patients (28 female
and 14 male) mean age 64,65±8,66 participated in prospective, con-
trolled study. Inclusion criteria: ishaemic stroke, developed spasticity
of upper limb, post-stroke interval <6 months. Exclusion criteria: con-
traindications for balneotherapy and inability to follow commands.
Experimental (E) group (n=20) was treated with sulphurous baths
(31˚-33˚C) and controlled (C) group with taped water baths, during 21
days (3). All patients were additionally treated with kinezitherapy and
cryotherapy. The outcome was evaluated using Modified Ashworth
scale for spasticity (2) and VAS scale for pain. The significance value
was sat at p<0,05. Results. Both groups were homogenous regarding
the age, sex, affected side and post-stroke interval. Reduction in tone
of affected upper limb muscles was significant in E group (p<0,05).
Decrease of pain in both groups was significant (C group: p<0,05; E
group: p<0,01). Conclusion. Our results show that balneotherapy
with sulphurous water reduces spasticity and pain significantly and
can help in treatment of post-stroke patients. This study will continue
in order to obtain results on larger sample.
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Detectable threshold of knee effusion by ultrasono-
graphy in osteoarthritis patients                
Jong In Lee, Bo Young Hong, Seong Hoon Lim, Ye Rim Cho, Hye
Won Kim, Young Jin Ko.
Department of Rehabilitation Medicine, Seoul St. Mary’s Hospital,
College of Medicine, The Catholic University of Korea 

Introduction. Ultrasonography (US) has been increasingly used
for diagnosis and intervention guidance in musculoskeletal disorders
[1]. The minimum amount of effusion in knee to be detectable at
sonography has been reported at 7 to 10 mL in a cadaveric study [2].
However, no study was done about the sonographic detectable thre-
shold in living patients. The purpose of this study was to identify the
detectable threshold of knee effusion by ultrasonography while infu-
sing normal saline in osteoarthritis patients. Materials and methods.
Forty knee osteoarthritis patients were randomly allocated to two
groups, midline and lateral groups. Intra-articular injection of 20 mL
of normal saline was done under sonographic guidance. Sono-
graphic images were taken after infusion of each milliliter with the
transducer fixated at the midline and lateral side of the suprapatellar
pouch in the midline and lateral groups, respectively. Results. The
smallest amount of infusion for sonographic detection of any effu-
sion was 4.37 mL in the midline group and 4.13 mL in the lateral
group. Effusion of more than 2 mm depth with ultrasonography was
seen after 7.84 mL and 7.36 mL of infusion in the midline and the
lateral groups. And for 4 mm depth, 11.58 mL and 13.13 mL amount
of infusion were needed in the midline and the lateral groups.
Conclusion. To detect effusion by ultrasonography, about 4 mL of
fluid is needed. For the definition of knee effusion by ultrasono-
graphy, we think 2 mm depth is more appropriate since 4 mm depth
requires too much effusion that can leads to false-negative results.
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The effect of hand size on the stimulus intensities
required for median and ulnar sensory nerve conduc-
tion studies
????
????

Introduction. The objectives were to compare supramaximal sti-
mulus intensities required to obtain median and ulnar SNAP, pain sco-
res, and the occurrences of ulnar CMAP interfering ulnar SNAP by
using 14cm. standard distances versus proximal wrist crease.
Materials and Methods. 20-30 years old healthy volunteers were
recruited. Determined hand size by distance between proximal wrist
crease to base of middle finger, divided into 3 groups (small £11,
medium >11-12, large >12cm.), 12 hands/group. Antidromic median
and ulnar sensory nerve conduction studies (SNCS) were performed.
The nerves were randomly stimulated at proximal wrist crease and
14cm. from recording electrode. Supramaximal stimulus intensity,
pulse duration, peak-peak amplitude, VAS pain score and occurrence
of ulnar CMAP interfering ulnar SNAP at each stimulating site were
recorded. Results. All hands required stimulus intensities at 14cm.
greater than at proximal wrist crease except 1 large hand in ulnar
SNCS. In small hands, greater increase in supramaximal stimulus
intensities (median 8-200%, ulnar 1-194%) was required at 14cm. ver-
sus at proximal wrist crease, than in medium and large hands. VAS at
proximal wrist crease was less than at 14cm. especially in small hands
in both nerves. In all hand size, at proximal wrist crease revealed less
ulnar CMAP interfering ulnar SNAP than at 14cm. in which the latency
differences between ortho- and antidromic techniques were up to 0.4
msec. Conclusion. Most subjects required greater stimulus intensities
at 14cm. than at proximal wrist crease. Especially in small hands, there
were greater increases in VAS with more occurrences of ulnar CMAP
interfering ulnar SNAP at 14cm. This study demonstrated the effect of
hand size on selecting proper individualized stimulation site.
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fMRI correlates of early aphasia rehabilitation after
stroke
F. Mattioli, C. Sottini, M. Magoni, C. Ambrosi, R. Gasparotti

Introduction. Functional correlates of language recovery after
left hemisphere (LH) stroke are thought to have a biphasic pattern
(early reduction in left language related areas (LRA) activation in the
first few days post stroke, followed by an hyper activation of right
homologues LRA in the subacute phase). The effect played by apha-
sia rehabilitation on functional reorganization of LRA is still unk-
nown. The aim of this study is to compare during a 15 days observa-
tion, language scores and fMRI activations of LRA in a group of non
rehabilitated and rehabilitated aphasic patients. Materials and
methods. Six right-handed patients with non fluent aphasia due to
stroke in LH underwent a clinical evaluation with Aachen aphasia
test (AAT) and fMRI within 3 days after (T1) and 2 weeks after
stroke (T2). Two patients were submitted to standard aphasia the-
rapy between T1 and T2, the others were not. An event-related fMRI
study was performed (EPRIME, PST) by using a sentence com-
prehension task. Acquisitions were done by a 1.5 T Siemens, Avanto
with an 8-channel receive coil (BOLD and morphological sequen-
ces), processed by Brain Voyager QX. A general linear model
approach was used for contrast evaluations. Activation in patients
was compared with 10 aged-matched controls. Results.
Rehabilitated patients showed a greater improvement in AAT score
than non rehabilitated ones. Rehabilitated and not rehabilitated
patients showed at T1 a similarly decreased activation in both LH
and RH language areas, compared to controls. Rehabilitated patients
showed at T2 a greater activation in LH language areas, compared to
RH LRA and did not show right Broca Homologue (Bho) and insula
activation, differently from not rehabilitated ones. Conclusion. Early
aphasia therapy may improve language; its functional correlates may
be represented by a LH earlier activation of LRA. Our preliminary
results confirm two different phases of brain language reorganiza-
tion, which can be modulated by speech therapy. They do not sup-
port a positive role of RH in aphasia recovery and an aspecific acti-
vation of right Bho due to training.
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Handgrip strength as a prognostic of short-term survi-
val among inpatients at a palliative care unit 
D. Colprim1, MF. Rojas2, C. Farriols1, M. Riera1, T. Prat1, M. Luna1, 
J. Planas1, JM. Muniesa2
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2Servei Medicina Física i Rehabilitació 
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Introduction. To determine if hand grip strength (HGS) of
patients with advanced cancer diagnosis admitted into a Palliative
Care Unit (PCU) can be used as a prognostic factor of short-term
survival. Materials and methods. Observational, prospective and
comparative study of patients admitted consecutive into a PCU
during 5 months. Inclusion criteria: >18 years old, Karnosfsky Index
≥ 30, Pfeiffer´s test< 8 and advanced cancer diagnosis. 62 patients
agreed to participate in the study. Sample characteristics: 67.75%
were male, average age was 72.87±11.02 years old, Barthel Index:
40.11±24.28, Karnofsky Index: 40. Among the first 48 hours of
admission at PCU, 3 consecutive determinations of HGS ( JAMAR®
5030J1 Hand Dynamometer) were performed for each patient,
supervised by a trained person. The highest value measured was
compared with HGS reference values for adults grip strength accor-
ding to gender and age and survival at discharge. Patients were divi-
ded in two groups according to their standardization. The first one ≤
-2 standard deviations (SD) and the second one ≥ -2 SD. Data has
been analyzed with SPSS Statistics using T-student and Kaplan-Meyer
survival curve. Results. There has not been a statistical difference
(p= 0.638) correlating the HGS standarizated at admission between
patients who were alive (SD -1.8±0.79) or death (SD -1,92± 1,13) at
discharge. Patients with ≤-2 SD had a survival at first 15 days of
77.2%±18.78%. At 21 days of 55.1% ±18.78%. Patients with ≥ -2DE
had a survival at 15 days of 66.46%±18.26%. At 21 days of 48.96%
±20.18%. Survival comparison between groups did not show any sta-
tistical difference p=0.3037. Conclusion. Determination of HGS at
the first 48 hours of admission is not a predictor of survival at
discharge. Patients who have ≥ - 2DS do not have higher mortality
compared to other patients during admission. 

Short term outcome effects of selective dorsal rhizo-
tomy (SDR) in patients with cerebral palsy
L. Boscolo Bozza, M. Santin, M. Coluccini, G. Sabrina, A. Salghetti, S.
Zeme, E. Trevisi
“La Nostra Famiglia” di Conegliano, Ospedale Le Molinette Torino
Reparto Neurochirurgia

Introduction. The present study testes the effects of selective
dorsal rhizotomy in patient with cerebral palsy. Materials and
methods. Prospective observational study including 4 patients
(8±4.2 years old, 2 females and 2 males) affected by spastic dyplegia
treated with SDR. Each patient was tested before (T0) and after sur-
gery at 20 days (T1), 3 months (T2), 6 months (T3), 8 months (T4)
and 12 months (T5) with clinical evaluation, gait analysis and oxy-
gen consumption K4. Inclusion criteria: diagnosis of spastic dyplegia
documented by IMR, age between 4 and 12 years, good/moderate
muscle power, walking with or w/o aids, adequate cognitive func-
tions and good compliance to the treatment. Outcome measures:
GMFM, Ashworth, PROM, MRC, Selective Motor Control (SCALE),
Gait Analysis and K4. Results. Short term effect after surgery
showed a significative reduction of spasticity (Ashworth score at T0:
1.11±0.64;T1: 0.4±0.21; T2: 0.43±0.1), increase of PROM at ankle
dorsiflexion (knee extended, T0: 1.25° ±3.95, T1: 2.5°±7.47 and T2:
7.5±4.24; knee flexed, T0: 10±8.2; T1: 13.7±7.7; T2:17.5±6.7), popli-
teal angle (T0: 130,62±11,78, T1: 132.5±8.45, T2: 142.5±5.97), and
improvement of SCALE (T0: 0.57±0.19, T2:1.3±0.16). Muscular
strength recovery increased rapidly from T0 to T2 (Tibialis Anterior
T0: 3.24±0.9; T1 2.87±0.9; T2:3.9±0.5). Six and twelve months after
surgery a significant improvement of GMFM score, gait velocity, stri-
de length and cadence were observed together with increment of
joint ROM and reduction of Oxigen Consumption. Conclusion.
Preliminary results of our study support the evidence that SDR might
be used in order to decrease spasticity, improve the PROM and
walking ability in selected children with dyplegic cerebral palsy.
Long term effectiveness of treatment should be verified with follow
up study and increasing the sample group.
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Dynamometry ‘s predictive value in hospitalyzed
elderly patients 
M.F. Rojas MF1, M. Arellano2, J.M. Muniesa1, M. Pi-Figueras2,  
M.D. Sánchez2, F. Escalada1, O. Sabartés2, M.A. Márquez2

1Servicio de Medicina Física y Rehabilitación
2Servicio de Geriatría. Hospital de L´Esperança. 
Parc de Salut Mar, Barcelona, Spain

Introduction/Objective. To evaluate dynamometry as a predic-
tor of functional recovery in elderly patients admitted to an Acute
Geriatric Unit (AGU). Materials and methods. AGU patients who
were able to perform a dynamometry were included. Dominant
hand grip strength was measured at admission. Relationship
between gripping strength and age, cognitive status (measured by
Pfeiffer test (PT)), functional status before acute illness at admission
and discharge (measured by Barthel index (BI) and Lawton index
(LI)), functional loss at admission, functional recovery at discharge
and total functional loss was studied. Functional loss: (pre-acute ill-
ness BI - admission BI/pre-acute illness BI) x 100. Functional reco-
very: (discharge BI - admission BI/pre-acute illness BI - admission
BI) x 100. Functional total loss: (pre-acute illness BI – discharge
BI/pre-acute illness BI) x 100. Results. 130 patients, 72 women and
58 men (mean age of 86 years old) were included. Mean hand grip
strength was 16.6 kg for male and 10.31 kg for female. In both gen-
ders hand grip strength was positively related to pre-acute illness BI
(men p0.005, women p0.003), admission BI (men p0.0004, women
p0.0003), discharge BI (men p0.006, women p0.003) and LI (men
p0.0001, women p0.007). Dynamometry was negatively related to
functional loss (men p0.007, women p0.02) and PT (men p0.0001,
women p0.004). Dynamometry was not correlated to functional
recovery or functional loss. In both genders BI at discharge was
independently related with pre-acute illness BI (p < 0.001) but not
with hand grip strength. Conclusion. Hand grip strength is a good
indicator of functional and cognitive status before acute illness and
at admission. Hand grip strength is not useful as a predictor of func-
tional recovery or total functional loss in elderly patients. Hand grip
strength can predict discharge functional status but it doesn’t add
predictive value to the determination of pre-acute illness Barthel
index. 

Results after developing a standard program to assess
Dysphagia in a Rehabilitation Department
A. Guillén Solà, M.F. Rojas Padilla, R. Boza Gómez, E. Duarte Ollé, R.
Belmonte Martínez, M. Tejero Sánchez, E.M. Navarro
Physical Medicine and Rehabilitation Department. Hospitals del Mar-
Esperança. Parc de Salut Mar. Barcelona. 

Introduction. Swallowing disorders (dysphagia with or without
bronchoaspiration) are present in nearly 27-70% of patients with
acute stroke, depending on the series. In a rehabilitation department
the Oropahryngeal Dysphagia as a diagnostic is frequent, not only
due to stroke, but for neoplasic pathology, radiotherapy - chemothe-
rapy side-effects and neurodegenerative diseases. Materials and
methods. To describe our results in 2009 of a new standard pro-
gram developed to evaluate dysphagia, based on clinical evaluation,
a volume-viscosity test for clinical screening and a videofluroscopic
(VDF) study of swallowing. Results. In 2009 we have conducted
about 164 VDF (132 new studies and 32 reviews), in front of 35 rea-
lized in 2005. By pathology: 62% Stroke, 6.8% Neurodegenerative
diseases (ME, ALS), 9.1% Oropharyngeal Cancer, 3%Spinal surgery,
13% other etiologies. Stroke outcomes: 34.1% Anterior Circulation,
23.7% posterior circulation and 4.5 % lacunar syndrome. We have
adjusted diets in 68% of the cases based on the Volume-viscosity test
results which were confirm by VDF. An 87% of patients needed
logopedic treatment. Conclusion. We have had a gradual increase
of VDF since 2005. To implant a standardized program for assessing
dysphagia permits to improve the therapies and to avoid further
medical complications. The volume-viscosity test for clinical scree-
ning of swallowing is an easy and useful technique for bedside
dysphagia evaluation. 
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The Impact of Cognitive Status at Admission on
Functional Outcome of Elderly Hip Fracture Patients at
Discharge
E. Dubljanin-Raspopovic, S. Tomanovic, M. Manojlovic, T. Radovanovic,
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Introduction. The number of patents with dementia increases
amongst hip fracture patients. Cognitive dysfunction is defined as a
premorbid state which is potentionally negatively related to short-
term functional outcome.1 Materials and methods. A prospective
cohort study of 239 consecutively hospitalized elderly patients (≥ 65
years) with acute hip fracture in a acute care setting utilizing a multi-
disciplinary hip fracture service was carried out. Cognitive status was
assessed on admission by the Short Portable Mental Status
Questionnaire (SPMSQ). Functional status was assessed by the FIM
motor subscale on admission and before discharge; absolute functio-
nal gain was determined by the motor FIM gain. The cutoff level of
fewer than three, or three or more correct answers used to compare
functional outcome between cognitively intact, or patients with only
mild and moderate impairment (SPMSQ score ≥ 3) and those
patients with severe cognitive dysfunction (SMPSQ < 3).2 Results.
Both cognitively impaired and cognitively intact hip fracture patients
exhibited overall FIM motor improvements as well as functional
gains in specific FIM motor areas (p<.01). However, patients with a
SPSMQ score of < 3 had a significantly worse functional outcome at
discharge compared to patients with a score ≥ 3 (p<.01). Con-
clusion. The systematic use of the MMSE identifies cognitively
impaired hip fracture patients, and effectively predicts their short-
term functional outcome. A higher admission cognitive status is rela-
ted to a more favorable short term rehabilitation outcome. In spite
of cognitive impairment, elderly patients with hip fracture can bene-
fit from inpatient rehabilitation. The systematic identification of
cognitively impaired hip fracture patients on admission facilitates
optimal treatment and rehabilitation, and thus enables the best
achievable outcome to be reached. 
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Adaptation and validation of the Ankylosing
Spondylitis Work Instability Scale (AS-WIS) for use in
Turkey
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Introduction. Ankylosing Spondylitis Work Instability Scale (AS-
WIS) is a recently developed, 20-item measure to assess work insta-
bility (a mismatch between an individual’s abilities and job
demands) in AS. The aim of this study is to adapt the AS-WIS to
Turkish and to test its reliability and validity. Materials and
methods. After the translation process, 132 actively working
patients with AS (mean age 37.8±10.7, 77% male) were assessed by
the AS-WIS. Reliability was tested by internal consistency , person
separation index and intra-class correlation coefficient (ICC); internal
construct validity by Rasch analysis and external construct validity by
associations with Bath AS Disease Activity Index (BASDAI), Bath AS
Functional Index (BASFI) and the AS Quality of Life Questionnaire
(ASQoL). Results. Reliability was good with a Cronbach α and per-
son separation index of 0.88 and test-retest ICC of 0.91. The data
showed good fit to Rasch model expectations with a mean item fit
of -0.477(SD 1.047), person fit of -0.284(SD 0.894), chi-square inte-
raction 60.9 (df40, p=0.018). There was no differential item functio-
ning by age, gender, disease duration or work type. The scale was
strictly unidimensional. The median score on the AS-WIS was 12.9
(IQR 7-15). 40.2% of the patients were at low risk, 50.8% at medium
risk, and 9.1% were at high risk of having to give up their work.
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External construct validity of the AS-WIS was confirmed by expected
correlations with BASDAI, BASFI and the ASQoL (Spearman r 0.41,
0.32, 0.59, respectively). Conclusion. The Turkish adaptation of the
AS-WIS is reliable, valid and available for use in routine clinical set-
ting to identify those patients who are at risk of having to give up
their current job.
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Effects of intrathecal ziconotide and baclofen on pain
and spasticity in spinal cord injury
G. Stampacchia1, E. Bradaschia1, A. Gerini1, G. Sanguinetti2, M. Menarini1
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Universitaria Pisana
2Unità Spinale, Istituto di Riabilitazione di Montecatone.

Intrathecal baclofen administration by an implantable delivery
system (ITB) reduces spasticity and pain due to spasms in spinal
cord injured (SCI) subjects, but in some cases neuropathic pain per-
sists. A new analgesic drug, ziconotide, is now available for intrathe-
cal delivery. The aim of the present experience is to study if the
ziconotide addiction to baclofen for intrathecal administration redu-
ces this remaining neuropathic pain. Materials and methods. Six
SCI subjects, four with dorsal level (2 ASIA A, 1 B and 1 C) and two
with cervical (ASIA D) were submitted to ITB treatment with a conti-
nuous infusion of different doses (range 180-840 µg/day) obtaining a
clear spasticity reduction but a strong neuropathic pain persistence.
Ziconotide was added to baclofen beginning with a low flow, 1.2-
1.5 µg/day, gradually increased up to 2.3-6.5 µg/day. The pain
amount was recorded using a VAS scale graded from 0 to 10.
Results. Five out of six subjects experienced a pain reduction from
9.4±0.5 to 4.4±3.0 (t-test p<0.05). A spasticity decrease was observed
in all subjects; in two we needed to reduce the baclofen flow from
650 to 530 and from 320 to 150 µg/day because of excessive hypo-
tonia. Adverse effects were: headache, dysgeusia, urinary disorders,
weakness, dysesthesia, mnesic deficits, confusional syndrome.
Because of side-effects with low pain reduction, two subjects stop-
ped ziconotide therapy. In other two cases, suffering side effects but
having high pain reduction, ziconotide was stopped and than restar-
ted with lower doses. Conclusion. Ziconotide can be mixed in
pump with baclofen to obtain a pain reduction; adverse effects are
similar to the described with ziconotide treatments alone. In this
experience ziconotide enhances the antispastic effect of baclofen.

Efficacy of physical agents in management of chronic
Low Back Pain (LBP)
M. Nazzal, Z. Auwaidat, Z. Subaih, M. Maaiah, M. Nazzal
Jordan University of Science and Technology, Irbid, Jordan

Introduction. Low back pain (LBP) is a major health concern asso-
ciated with disability and socioeconomic consequences. The efficacy
of using short term concurrent physical agents in the management of
(LBP) is still unclear. Therefore, the current study examined the com-
bined effect of physical agents on (LBP) functional indices and capa-
city, and pain scales in patients with (LBP). Materials and methods.
A total of 32 females and 18 males diagnosed with (LBP) participated.
The treatment plan included 4 weeks of combined exercise, ultra-
sound, TENS, and manual massage given 3 times weekly. Functional
indices and pain scales, including trunk left and right lateral bending,
forward flexion, extension, Oswestry disability scale, McGill pain
scale, and visual pain scale were evaluated before and after the treat-
ment. The change in the average of studied parameters before and
after treatment was analyzed using pair t test. Analysis was conducted
using SPSS. A-value of less than 0.05 was considered statistically signi-
ficant. Results. After treatment, the average score of Oswestry disabi-
lity index, McGill pain scale and visual pain scale decreased signifi-
cantly. However, the average of extension and forward bending
increased. Except lateral bending for the right side among females, all
parameters changed significantly when subjects are categorized accor-
ding to gender and age. Conclusion. Use of concurrent physical
agents improves indexes related to (LBP) functional indices and pain
scales. Additionally, results indicated that physical agents might be an
effective treatment and future studies should examine incorporating
these agents in the management plan for (LBP).
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Long thoracic nerve palsy in three cases
A. Farmakides, V. Aggeli, I. Sioutis, N. Roussos, V. Mani, S. Fotaki, 
D. Patatoukas
PRM Department, “Asklepieion” General Hospital, Voula, Greece

Introduction. Long Thoracic nerve is succeptible to injuries due
to its long course. Injuries of this nerve has been reported in almost
all sports, during overstretching of the arm, from currying heavy
objects over the shoulder. Winging of the scapula due to long thora-
cic nerve palsy is associated with secondary pain and spasm due to
muscle imbalances and tendonitis around the shoulder joint.
Materials and methods. Three patients with shoulder pain and
dysfunction in our outpetinet rehabilitation department. Winged sca-
pula was the main sign and long thoracic nerve palsy was diagnosed
clinically confirmed with electreodiagnostic (EDX) procedures.
Results. Patient No1 was a 19 years old volleyball player who expe-
rienced aching shoulder pain during vigorous competitive game.
EDX study revealed long thoracic nerve neuropraxia without involv-
ment of brachial plexus. Patient 2 was a 18-years old break-dancer
who experienced an aching shoulder pain during dancing. EDX stu-
dies showed an isolated long thoracic nerve with axonotmesis. Third
patient was a 32-years old houskeeper female who experienced
shoulder pain due to overstretching of her arm during housekee-
ping. EDX studies revealed an isolated long thoracic nerve neura-
practic lesion. All patients were treated conservative with bioffed-
back, and strengthening exercises. The two patients with neura-
praxia of long thoracic nerve were free of symptoms and sighns in
15 and 20 days, whereas the third patient with axonotmesis was ref-
ferred to orthopaedic department after 3 months because of faileing
of conservetive therapy. Conclusion. Long Thoracic Nerve injury is
more common that is believed. Any shoulder pain must be exami-
ned for winging of the scapula. Differential diagnosis includes bra-
chial plexus lesion. Conservative treatment is optimal for neura-
praxia of the nerve and sometimes for axonotmesis.

Incidence and risc factors of heterotopic ossification in
traumatic brain injury
G. Fotinopoulos, V. Aggeli, E. Chalida, N. Roussos, I. Sioutis, V. Mitsis,
D. Patatoukas
PRM Department, “Asklepieion” General Hospital, Voula, Greece

Introduction. To determine to incidence of heterotopic ossification
in traumatic brain injury patients and to assess several risk factors for
the occurrence of HO. Materials and methods. Thirty three consecu-
tivel  inpatients with brain injury admitted in our rehabilitation depart-
ment during the past 5 years after recovering from coma.  It is a retro-
spective study. X-rays of big joints and bone scan were used for HO
determination. Statistical analysis were conducted using chi-square test
and correlation coefficient test. Results. Heterotopic ossifications were
observed in 17 patients (incidence 51.52%) and in 34 joints (2
joints/patient). Most of them were localised at the level of the hip (18),
of the knee (7) and of the elbow (5). No significant relation was found
between heterotopic ossification and sex, age, coma duration, brain
surgery, sipsis. and associated limb fractures. Statistic regression
showed a significant positive correlation between HO and spasticity.
Ten out of 13 (76.92%) patients with predominant pyramidal symptoms
(increased muscle tone) developed HO, whereas 7 out of 20 (35%)
patients with predominant ataxia symptoms developed HO  (P= 0.018).
Conclusion. The presense of spasticity may predict the chance of
developing heterotopic ossification in patients with severe head injury.

Factors influencing length of stay in pataients with
traumatic brain injury
E. Chalida, V. Aggeli, G. Fotinopoulos, I. Sioutis, N. Roussos, S. Fotaki,
D. Patatoukas
PRM Department, “Asklepieion” General Hospital, Voula, Greece

Aim of the study. To investigate the influence of the severity of
brain injury, the level of Functioning at admission, and the medical
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comorbidities on the Length of Stay (LoS). Materials and methods.
Thirty three consecutivel  inpatients with brain injury reffered from
ICU to our rehabilitation department during the past 5 years with
Glasgow Coma Scale >8. Chi-square test and correlation coefficient
were used for statistical analysis. Results. Length of Stay in a rehabi-
litation departement was not influenced from the age (38.8±14.5) of
the patients. Patients with lower Motor FIM (p=0.0031) and lower
cognitive FIM (p=0.0053) at admission stayed more days in the reha-
bilitation departement than patients with higher scores. Patients with
more severe brain injury who stayed longer in thw Intensive Care
Unit, stayed also longer in the rehabilitation departement. Of the
medical complications LoS was not influenced from concurrent long
bone fractures and from brain surgery. Patients with heterotopic
ossification stayed longer (122.1±89.8 days) then patients without
(67.15±9.9 days) (p=0.048). Finaly patients with spasticity as predo-
minant  sighn stayed longer (144.7±92.8 days) than patients with
ataxia (63.4±52.3 days) (p=0.003). Conclusion. Severity of injury is
the most significant predictor of LoS. Other factors are heterotopic
ossification and spasticity.

Change in Quality of Life of Disabled Patients after
Intensive Inpatient Rehabilitation at Siriraj Hospital
T. Ploypetch, P. Dajpratham
Department of Rehabilitation Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand 

Introduction. To compare the quality of life (QOL) before and
after intensive rehabilitation in disabled patients and to examine the
factors associated with the change in QOL. Materials and methods.
A retrospective chart review of 200 disabled patients  who were
admitted to inpatient rehabilitation during year 2006 – 2009.  WHO-
QOL-BREF-THAI (26 items) was used to assess QOL. Demographic
data, physical and psychosocial status, Modified Barthel ADL Index
(BAI) were collected and examined the association with change in
WHOQOL score. Results. There were 117 (58.5%) males and 83
(41/5%) females with mean age 55.64 (SD17.91) years old. Various
principal diagnoses resulting in the disability were included such as
112 (56%) stroke, 54 (27%) spinal cord injury and 34 (17%) other
diagnoses. After intensive rehabilitation, quality of life perception
was improved in 164 (82%) disabled patients. There was significant
difference in mean WHOQOL scores on admission and at discharge
which were 81.26 (SD 11.22) and 85.5 (SD 11.04) respectively. The
mean changed score was 4.24 (SD 8.05). However, four domains of
WHOQOL were improved except the social domain. The change in
WHOQOL score was significantly higher in the patients without
non-familial  caregiver (OR 3.62, 95%CI 1.53 to 8.55) and joint con-
tracture (OR 3.27, 95%CI 1.47 to 7.25). Conclusion. Inpatient inten-
sive rehabilitation can significantly improve quality of life in the
disabled patients. Having joint contracture prior to rehabilitation and
non-available familial members for taking care are the factors that
lessen WHOQOL score improvement.      
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Bioethics and Rehabilitation
????
????

Over the last twenty years, medicine has made enormous pro-
gress. These frenzied changes have developed a series of questions
of  moral and legal type cherishing worries and fears for the scena-
rios of the future. Of all these concerns attempts to take on a new
discipline, bioethics: what and how is right to act in the exercise of
medicine? There isn’t problem bioethics which someone of us can
say: do not concern me. And this is especially true for rehabilitators
called to take care of particular patients: the “disabled”. Called, we
said, to rehabilitate that “re-make skillful”. And all this without auto-
mation, never forget that the word disabled, does not really indicate
a man, and man is “person”. Whenever you come into contact with
the physical reality of a man (as is the case of rehabilitation with the
disabled person) take up contact with the person, with the full wei-
ght of his dignity. Considering the purpose of medicine a partial
purpose (health protection) and ethics a global purpose (ultimate),
only in that way ethics can say something to medicine about his
approach, and then the consciousness of the purpose becomes

necessary reference for professional ethics. Pellegrini’s words: “In
complex and pluralistic democracies of today, the widespread appeal
to efficiency is not entirely acceptable and becomes insufficient
because it not produces the cooperation and consent of citizens. This
fact returns the Ethics as a prerequisite to efficiency”. This reaffirms
that to have the ability to do “good the Good” not enough to pos-
sess the correct procedures, but it’s necessary to interpret the health
profession as a place of beloved service to society.
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Particularities of diagnose and evolution of progressive
ossifying fibrodysplasia (FOP)
R. Popescu1, O. Rogoveanu1, Ş. Gavrilă2, R. Trăistaru1

1University of Medicine and Pharmacy Craiova, Romania
2Emergency Hospital Craiova

Introduction. Progressive ossifying fibrodysplasia is an autoso-
mal dominant transmitted genetic disease of rare incidence (1 in 2
million persons) which is characterized by painful tumefaction of the
soft tissues, with chronic evolution and spontanous exacerbations,
all these being joined by a heterotopic progressive ossifying process.

Case report. Our case regards a female patient, age 33, which
has been diagnosed with progressive ossifying fibrodysplasia when
she was 17 years old, as a result of the association between toes
malformations and right hip ossifications. The clinical manifestations
were triggered by a falling trauma episode at the age of 5. The first
time she came at our hospital was in July 1997 and the patient pre-
sented generalized amiothrofia, contracting maseter muscles therefo-
re limiting the oral orifice (3cm), dextroconvex scoliosis with defor-
med torax, retracted deltoid, bilateral coracobrachial and pectoral
muscles, bilateral elbow flexis ankylose and multiple 1 to 3 cm bone
growths on the upper and lower limbs. The X-ray showed masive
osifications of the bilateral pectoral muscles and the brachial biceps
muscles, also bilateral hallux phalanx synostosis. The patient
underwent many treatments with anti-inflammatory and decontractu-
rant pills, electrotherapy, sedative massage, criotherapy, kinetothe-
rapy. Currently, her general state is almost constant due to the physi-
cal treatment of recovery although the ossifying process continued,
its extension being proven by the soft tissue ultrasound. The lung
ventilation function was maintained under acceptable limits with
only 10% decrease of the ventilation parameters in comparison to
1997. The particularity of the case consists of the emerge of ultra-
sound detected liver and spline parenchyma calcifications although
literature does not specify any visceral effect. Conclusion. Although
progressive ossifying fibrodysplasia is a disease with  invalidant and
progressive evolution, a correct and constant physical therapy can
truly help the life comfort of these patients.

The electrophysiological evaluation of the medical
recovery programme of patients with stroke related
motor deficit
R. Popescu, O. Rogoveanu, R. Trăistaru
University of Medicine and Pharmacy Craiova, Romania

Introduction. Strokes have the highest rate of morbidity and
mortalily out of all diseases worldwide. The post-stroke recovery
represents the treatment the patients with muscular tonus modifica-
tions undergo in order to return to a normal life and integrate
again into society. The purpose of the study. The analysis of the
electrophysiological modifications of the skeletal muscle fibers
using the unitary electromiogram (EMG) at all patients with post-
stroke hemiparesis and hemiplegia. Materials and methods. We
selected a group of 12 patients with ischemic stroke and hemibody
motor deficit. Unitary electromiogram was used in order to analyse
the electrophysiological activity of the deteriorated muscles (NEU-
ROPAQ-MEB-9100 system). The initial results were compared to
those which were noticed after 12 weeks of treatment. Results
and discussions. A decrease of voluntary activity (regarding the
frequency and the amplitude of EMG) was noticed and also abnor-
mal potentials in voluntary contractions. 10 out of 12 patients
included in the study favorably responded to thermotherapy,
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cryotherapy, electrotherapy and massage and the EMG voluntary
activity increased. 2 of the patients initially had re-innervation
poliphasic EMG potentials of high amplitude (more then 150
microV) and long period (more than 35 msec). The recovery regar-
ding these patients was not efficient and the disease led to muscle
atrophy and spasticity. Conclusion. EMG evaluation at patients
with motor deficit caused by upper motor neuron lesions can offer
clues about the chances of recovery and the efficiency of the medi-
cal recovery programmes.
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Coaching and rehabilitation team. “Happy team”
Jaci Molins1, M. Valdés2, TR Fernández2, E. Calero2, S. Ródenas2, 
R. San Segundo2

1Head of department and master’s degree in coaching
2rehabilitation’s associate doctors with basic training in coaching
Rehabilitation Department of “Xarxa Sta. Tecla de Tarragona”
(Spain)

Introduction. The individual coaching intended for company’s
managers is used a lot to get a better performance; it’s application
on teams is more recent and it’s quite rare it’s use in a rehabilitation
department. Our aim is to apply coaching to our team to get a better
efficiency in our joint work. Materials and methods. 6 rehabilita-
tion doctor’s team: 1 professional coach, 5 with basic training in coa-
ching. Methodology 2 phases: 1. Team values definition and actions
to achieve them (1). 2. Coaching methodology application in mee-
tings (2): rotary roles distribution to the team members: coach, co-
coach or observer, time controller, the one who forces the decision,
active participants. Monitoring of the  actions done between mee-
tings. Results. During a year period (2008) on which coaching has
been applied, it has been achieved (3): Definition and application of
the values: creativity, commitment and joy. This involved a greater
unity for all the team: “happy team”. More involvement and partici-
pation from all the team members in the meetings. Achievement of
the actions proposed in the meetings. Conclusion. This is a qualita-
tive study just applied to one team, so we can’t take conclusions
from it. Even though, we want to transmit our experience to other
rehabilitation departments, since it helped us to have clear common
values, consolidate the relationships between the team members and
become more efficient in the meetings.
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Coaching and rehabilitation. Coaching’s descriptive
preliminary study applied to rehabilitation patients
cases
Jaci Molins1,  TR Fernández2, R. San Segundo2, E. Calero2,  
S. Ródenas2, M. Valdés2

1Head of department and master’s degree in coaching
2Rehabilitation’s associate doctors with basic training in coaching
Rehabilitation Department  of “ Xarxa  Sta. Tecla  de Tarragona”
(Spain) 

Introduction. Coaching is a change process to get aims which
can also be applied to health. The “Coach Group” from Melbourne
(1) proved that the patients who had suffered a heart attack impro-
ved their healthy habits (diet, exercise...) when coaching was perfor-
med on them. Applied to rehabilitation the communication with the
patient can be better (2) and also can make them undergo the treat-
ment in all those cases when they wouldn’t collaborate (3). With this

purpose we have applied coaching to patients with different  patho-
logies as a preliminary study to value it’s possible current use in
rehabilitation. Materials and methods. Descriptive study of 9 cases
of patients with the next pathologies: Hemiplegia, multiple sclerosis,
polineuropathy lower extremities, double amputation, gonartrosis,
lumbar arthrosis, sciatica, neck pain and fibromyalgia None of the
patients made the rehabilitation exercises neither carried out any
activity because of psychological reasons, not for physical handica-
ps. Methodology coaching. 1. Application of the change’s enabling
conversation steps: priorities, objectives, options, obstacles, commit-
ments and monitoring. 2. Communication skills: empathy, active
listening, questions and feed-back. Number of meetings: 5 for
patient. Results. In all the patients it has been achieved a greater
involvement on the treatment and they had fulfilled the actions they
set out, each one in accordance with their own capacities.
Conclusion. Although with this kind of study we can’t draw any
conclusions, it’s useful to propose, in the future, a random study that
proves the efficacy of coaching applied to rehabilitation.
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Prevention of venous thromboembolitic complications
in post-acute stroke patients: it can be done better!
J.M. Kruitbosch1, C.P. Pijlman2

1Consultant Physical Medicine & Rehabilitation, De Hoogstraat
Rehab Centre, Rembrandtkade 10, TM  Utrecht, The Netherlands. 
2Consultant Physical Medicine & Rehabilitation. Blixembosch Rehab
Centre, Toledolaan 2, BJ Eindhoven, The Netherlands

Introduction. In 1997 we found that the incidence of venous
thrombo-embolism (VTE) amongst post-stroke in-patients in our
rehab centre was 9%, including hospital VTE. VTE resulted in morbi-
dity, delay in rehab and inefficient use of beds. Prophylaxis until
then was dictated by referring hospitals. We changed our prophy-
laxis from January 1998. Now, we want to present the results of this
change by comparing the VTE incidence within patients prior to and
those after the change in prophylaxis. Materials and methods.  A
retrospective research on hundreds of patient files. Information on
patient characteristics, type (haemorrhage or infarction) and severity
of stroke was gathered and compared with information on VTE and
prophylaxis. Results. A total of over 300 files were analyzed. The
incidence of VTE, including hospital VTE, had dropped from 9% to
4%. Excluding hospital VTE, the incidence dropped from 4% to
below 0.4% (significantly) in both types of stroke. Conclusion.
Incidence of VTE within a sub-acute stroke population can be drasti-
cally reduced in a clinical rehabilitation setting. VTE prophylaxis for
sub-acute stroke patients should get more attention from clinicians
since VTE reduces both functional outcome and quality of life of
these patients.
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Assessment of disability in knee osteoarthritis
D. Drăgoi1, D. Matei, R. Trăistaru, R. Popescu 
1Student University of Medicine and Pharmacy Craiova
Rehabilitation Clinic, University County Hospital, Craiova, Romania

Introduction. Osteoarthritis is a long-term disease that affects
especially aged people. (1) Pain, joint swelling and stiffness, and for-
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ced immobility gradually lead to difficulty in physical functioning,
such as walking and going up and down the stairs.(2) The aim of
this study is to investigate the disabilities and to evaluate the quality
of life in patients with knee osteoarthritis. Materials and methods.
The patients (N:21) included fulfilled the ACR criteria for knee OA.
They rated both their disease status and pain on a visual analog
scale; we also used Lequesne index and MHAQ. Results. The
rural/urban ratio was 4/2, 17% of all patients having a BMI above
average. The presence of pain and functional deficiency had slee-
ping repercussions (R 0.421) for almost 50% of the patients taken
into account. Both the Lequesne index and the WOMAC question-
naire were significantly correlated with the level of pain (R 0.723, R2

0.598), especially for females and patients living in the rural area.
Subjects residing in an urban area appreciated the repercussion of
the pain component of knee OA on the quality of life as very impor-
tant. (R 0.699). Conclusion. Complex evaluation showed the impact
of the clinical and functional status on the life quality of patients
with knee OA, thus supporting the importance of complex therapy
orientation according to symptoms and disabilities induced by the
degenerative process.   
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The role of obesity in knee osteoarthritis patients
D. Drăgoi, D. Matei, R. Popescu, R. Trăistaru 
Student University of Medicine and Pharmacy Craiova
Rehabilitation Clinic, University County Hospital, Craiova, Romania

Introduction. Knee osteoarthritis (OA) is a long-term disease for
which obesity represents one of the most important risk factors as
well as a predictor for progression(1). Medical management is not
always effective in reducing pain or improving the mobility.
Consequently, this creates a great potential for patient dissatisfaction. 

The aim of this study was to determine whether obesity is associa-
ted with an increased risk for progression of hip and knee osteoarth-
ritis. Materials and methods. A number of patients with knee OA
(n:38) were included in this study. The diagnosis of OA was based
on the criteria of The American College of Rheumatology (ACR).
Demographic data, disease duration (years), body mass index were
noted. Index of severity for OA of the knee by Lequesne was used
in evaluating the clinical disability of OA and the results of HAQ
were noted. Results. Compared to the normal weight-patients
group, obese patients showed a better correlation between the clini-
cal and functional variables, with a superior predictability where the
Lequesne index and HAQ are concerned, in connection to the
degree of mobility limitation or pain associated with passive mobili-
zation (R=0,738 and R2=0,545); moreover, the obese-patients group
showed a significant correlation  with a 60% predictability for deter-
mining knee disability expressed by the HAQ questionnaire. Con-
clusion. Compared to participants with a normal BMI, those who
were over-weight or obese had an increased risk for clinical and
functional status. At the same time, the repercussions of obesity on
these patients’ life quality are more significant in comparison to the
regular weight group.
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Bone Mineral Content of the Upper Extremities after
Stroke 
B. Celik1, K. Ones1, N. Ince2

1Istanbul Physical Medicine Rehabilitation Teaching and Research
Hospital, Istanbul-Turkey
2Istanbul University, Istanbul Medical School, Istanbul-Turkey

Introduction. The aim of this study was to compare the bone
mineral content (BMC) of the paretic arm versus non affected arm in
patients with stroke and to evaluate the effects of time since stroke,
spasticity and motor recovery on the BMC. Materials and methods.
Thirty-five stroke patients with a mean age and standard deviations
62.69±9.54 yrs were included in the study. A full physical examina-

tion including Brunnstrom motor recovery and modified Ashworth
spasticity scale was performed. BMC was obtained from the total
body scans determined by using dual-energy X-ray absorptiometry
(DXA; Lunar DPX-PRO, USA). Results. BMC of the non affected and
paretic arms were 172.15±57.30 g ve 138.35±58.24 g respectively.
BMC was significantly higher in the non affected side than  in the
paretic side (p=.000). Non  significant correlation was found
between the BMC of both the paretic and non affected upper extre-
mities and brunnstrom motor recovery of the hand / upper extre-
mity, Ashworth spasticity scale and time since stroke (p>.05). Con-
clusion. The non-affected side BMC seems to be higher than the
paretic side in patients with stroke. This could be related to loading
of the non-affected side by using cane or tripode resulting in signifi-
cant increase of bone mineral. 

Rankl inhibition as a targeted approach in the treat-
ment of osteoporosis
A. Nardi
SOS Dpt Patologia Osteoarticolare, Azienda ULSS 18 - Rovigo, Italy

Bone undergoes a continuous and balanced remodeling process.
An imbalance in this process, which favours bone resorption, results
in bone loss and in damage to the skeletal microarchitecture. A new
targeted anti-resorptive approach is represented by the inhibition of
RANK Ligand (RANKL), which is one of the primary mediators of
osteoclast activity, essential for osteoclast formation, function and
survival. RANKL exerts direct catabolic effects on cortical and trabe-
cular bone, leading to decreases in bone volume, mineral density
and strength. A variety of innovative therapeutic approaches targe-
ting RANKL inhibition are currently under investigation in humans.
In randomized, controlled clinical trials, 6-monthly subcutaneous
administration of an experimental, fully human, monoclonal anti-
body against RANKL to women with osteopenia or postmenopausal
osteoporosis significantly increased bone mineral density (BMD) at
all skeletal sites (including the lumbar spine, femoral neck and distal
radius) and decreased markers of bone turnover in a rapid, pro-
nounced and sustained manner. Moreover, in two clinical studies,
this therapeutic approach produced significantly greater increases in
BMD than alendronate at all measured skeletal sites after 12 months
of treatment. RANKL inhibition with this monoclonal antibody has
finally been demonstrated to significantly reduce the risk of vertebral
(68%), non-vertebral (20%) and hip (40%) fractures in women with
postmenopausal osteoporosis after 3 years of treatment. The fre-
quency and pattern of reported adverse events has been similar to
placebo or bisphosphonate treatment, suggesting a good tolerability
profile. These data suggest that RANKL inhibition offers an additio-
nal and innovative therapeutic approach for the treatment of post-
menopausal osteoporosis and, on the basis of comparative BMD
results, may provide an incremental clinical benefit compared with
currently available bisphosphonate treatments.

Percutaneous radiofrequency in the hip osteoarthritis
and rehabilitation
C. Mariconda1, F. Rivera2, M. Barbieri1, G. Annaratone2

1Struttura Complessa di Recupero e Rieducazione Funzionale, Area
Funzionale Ortopedico Traumatologica Riabilitativa.
2Struttura Complessa di Ortopedia e Traumatologia, Area
Funzionale Ortopedico Traumatologica Riabilitativa.
Presidio Sanitario Gradenigo, Torino

Introduction. Presence of significant co-morbidities may repre-
sent a contraindication to hip surgery. We proposed a conservative
approach to hip replacement, using percutaneous radiofrequency
(PRF) lesioning of sensory branches of obturator and femoral ner-
ves. Materials and methods. An articular branch block test using
3 ml of Ropivacaine was performed under fluoroscopic control. If
local anesthesia was effective, PRF was carried out (90° for 90
seconds), using current supplied  by the RF generator. For the
obturator nerve the needle was inserted by antero-medial approa-
ch, while for the femoral nerve the needle was inserted by antero-
lateral approach. Precise tip of the needle was verified by electrical
stimulation of the target nerve (sensory and motor testing).
Results. 16 patients (10 females and 6 males, mean age 74+±6
years) with chronic hip pain with several contraindications to hip
surgery was selected. In most cases the patients obtained pain
relief after the procedure. Nearly half of patients reported at least
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50% relief of pain at 6 months follow-up. There were no side
effects or motor weakness. Conclusion. PRF lesioning of the sen-
sory branches of the nerves innervating the hip joint can be an
option for patients with intractable hip joint pain and contraindica-
tion for hip surgery. We believe that this technique represents a
promising opportunity that can be employed in a wider and more
articulated rehabilitation project.
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Skeletal Muscle Mass of the Upper Extremities after
Stroke 
B. Celik1, K. Ones1, N. Ince2
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Hospital, Istanbul-Turkey
2Istanbul University, Istanbul Medical School, Istanbul-Turkey

Introduction. The aim of this study was to compare the skeletal
muscle mass including lean mass and fat tissue of the paretic arm
versus non affected arm in patients with stroke and to evaluate the
effects of time since stroke, spasticity and motor recovery on the
body composition. Materials and methods. Thirty-five stroke
patients with a mean age and standard deviations 62.69±9.54 yrs
were included in the study. A full physical examination including
Brunnstrom motor recovery and modified Ashworth spasticity scale
was performed. Fat mass (g) and lean tissue mass (g) of both the
paretic and non-affected upper extremities were obtained from the
total body scans determined by using dual-energy X-ray absorptio-
metry (DXA; Lunar DPX-PRO, USA). Results. Lean tissue and fat tis-
sue of paretic and non affected arms were as follows: lean tissue
paretic 2512.74±747.82 g, lean tissue non affected 2359.06±632.42 g,
fat tissue paretic 1694.37±993.94 g, fat t issue non affected
1556.29±891.94 g. Non significant difference was found between the
paretic and non-affected sides in terms of lean and fat tissue (p>.05).
Non significant correlation was found between the lean tissue and
fat tissue of both the paretic and non-affected upper extremities
brunnstrom motor recovery of the hand upper extremity, Ashworth
spasticity scale and time since stroke (p>.05). Conclusion. Stroke
does not seem to affect lean and fat tissue of the upper extremities
in this study. This could be related to small sample size as well as
relatively lower body content of the upper extremities in comparison
to lower extremities. 

Motor relearning program and observation therapy:
Minimal Protocol for Stroke (PMIC) as tool of compari-
son
L. Perrero, V. Tacchini, O. Garrè, A. Bellora, M. Polverelli
Department of Rehabilitation, “Borsalino Rehabilitation Centre”,“S.S.
Antonio e Biagio” Hospital, Alessandria, Italy

Introduction. One of the main goal in stroke rehabilitation is to
get a standardization of the functional evaluation following the EBM.
The base to perform an effective and efficient treatment is to deve-
lop the more possible objective protocol of measure using interna-
tional validated scale. The Minimal Protocol for Stroke (PMIC) is a
protocol of functional evaluation composed by international validate
scale of measure. The main objective of the project is to diffuse the
use of PMIC and create a National Italian Register for Stroke. Other
possible positive relapses are about familiar and professional educa-
tion, research and clinical approach. Materials and methods. We
have developed a study to evaluate two different approaches in
stroke rehabilitation using the PMIC as a tool of comparison. 60
stroke survivors are enrolled and submitted to PMIC evaluation befo-
re and after a period of rehabilitation (45-60 days). The population is
randomized in 2 groups. Group A receives a treatment called “tradi-
tional” based exclusively on “task oriented therapy” referring to the
concepts of “motor relearning program”; group B receives a “double
treatment”, constituted by the “traditional” associated to exercises
related with the “action obsevation therapy.” The objective of the
study is to verify the efficacy of the two different treatment (traditio-

nal vs double treatment) Results. The statistical analysis of the com-
parison of PMIC scales values in group A and B don’t show an evi-
dence of superiority of one of the two treatment except for a better
partial functional recovery of the superior limb in the B group. In
both of groups we observe statistical meaningful improvements in
all parameter evaluated with PMIC scales after the rehabilitation
treatment. Conclusion. Even considering the modest entity of the
number of subjects enrolled the study confirm the international data
underlining the effectiveness of an intensive rehabilitation treatment
in specific ward for stroke survivors. On the other hand is not possi-
ble to assign a real superiority to an approach towards the other.
Also these results correspond to international study on stroke reha-
bilitation confirming there is not a superior rehabilitation technique
in comparison to another.
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The lateral fracture of brittleness femur: new pharma-
cological and rehabilitation approach
N. Sala, C. Venza, G. Letizia Mauro
University of Palermo, Unit of Physical Medicine and Rehabilitation 

Introduction. Recognized social disease from the World Health
Organization, osteoporosis, represents an pathological entity intended
to undergo significant increase in the coming years. The osteoporosis
prepares to an increased risk of fractures. According to the
International Osteoporosis Foundation, the femur fracture is the most
serious and crippling complication and has the highest index of mor-
tality at short distance from the event. Materials and methods. From
April of 2008 to June of the 2009, twenty patient affections from lateral
fracture of the femur with elevated index of medical history risk and
documented severe osteoporosis with radiological evaluation the ver-
tebral fractures have been enlisted. Eleven of these patients have been
submitted to medical therapy with Teriparatide and to a specific reha-
bilitation program; the remainders nine patient, that could not assume
such molecule, they have been submitted to a rehabilitation program
and a medical therapy with Calcium and Vitamin D. All the patients,
to the entry and the resignation from the department of Fisiatria, to
three, to six, to twelve and eighteen months the following scales of
evaluation are been administered: VAS, Barthel, ADL and IADL and
Qualeffo. Results. From the elaboration of the picked data a picture
of satisfactory improvement of the quality of life of the patients is deli-
neated submitted to medical therapy with Teriparatide and rehabilita-
tion treatment than the control group. Conclusion. The objective has
been that to individualize the most advantageous therapeutic planning
that it aimed to confer a accelerated induced to the build bone by the
treatment with Teriparatide, offering the possibility of a precocious
load, that is translated in a more express and best recovery of the
functional autonomy.
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The intraobserver and interobserver reliability of the
Compangle, a new goniometer for joint angle measure-
ments of the hand and wrist
A.N.G. van Pruijssen-Romijn, R.W. Selles, T.A.R. Schreuders, H.J. Stam
Department of Rehabilitation Medicine, Erasmus MC, Rotterdam &
Rijndam Rehabilitation Centre, Rotterdam

Introduction. The Compangle, a new goniometer, is especially
developed to measure mobility of smaller joints such as those in the
hand and the wrist. It can be used with one hand and provides a bet-
ter bone alignment with less skin contact. Previous research has shown
a better intraobserver reliability compared to a conventional goniome-
ter for the finger joints in healthy subjects1. However, it has not been
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determined if it can be used to measure mobility of the wrist, which is
a difficult joint to measure with goniometry. Aim of this study is to
determine the intraobserver and interobserver reliability of the
Compangle for wrist flexion and extension and to compare it to the
reliability of a conventional goniometer. Materials and methods. The
active and passive range of motion (flexion/extension) of the dominant
wrist of twenty five healthy adults was measured with the Compangle
and with a conventional goniometer twice by one tester and once by
another tester. The intraclass correlation coefficient (ICC) and the smal-
lest detectable difference (SDD) were calculated. Results. For the
Compangle, intraobserver and interobserver ICC’s varied between,
0.86-0.95 and 0.63-0.83, respectively. SDD’s varied between 6,2-8,3 and
10,8-15,3 degrees. Intraobserver and interobserver ICC’s of the conven-
tional goniometer were higher, between 0.93-0.98 and 0.72-0.88. SDD’s
were smaller and varied between 4,4-6,8 and 9,5-15,1 degrees.
Conclusion. The reliability of the Compangle in joint angle measure-
ments of the wrist is good to excellent but there is a tendency for bet-
ter reliability of a conventional goniometer. 
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Quantitative Sensory Testing – a useful tool in the dia-
gnosis of Complex Regional Pain Syndrome
O. Schuhfried1, M. Herceg1, G. Vacariu2

1Department of Physical Medicine and Rehabilitation, Medical
University of Vienna
2Orthopedic Hospital Speising, Vienna

Introduction. Quantitative Sensory Testing (QST) is a simple,
non invasive method to detect small nerve fibre dysfunction. In
CRPS hyperalgesia and allodynia are common complaints. Are there
relevant side to side differences in QST in patients with CRPS I and
are there differences in the acute and chronic stage of the disease?
Materials and methods. 70 patients with CRPS I according to the
modified IASP criteria (1) were tested. 44 patients were in the acute
stage of the disease (<6 mo from the onset), 26 patients in the chro-
nic stage of the disease (≥ 6 mo from the onset). Thermal QST was
performed using a Medoc Thermal Stimulus Analyser TSA-2001 devi-
ce. The probe was placed in the dorsum of the hand or foot. Warm
detection threshold (WDT), cold detection threshold (CDT), heat
pain threshold (HPT) and cold pain threshold (CPT) were assessed
first on the contralateral side and than on the ipsilateral (involved)
side. Results. In the acute stage of the disease significant side to
side differences were found for the CDT: ipsilateral: 27.1±5.9°C;
contralateral: 29.3±2.0°C (p=0.019) and for the WDT: ipsilateral:
39.1±5.4°C; contralateral: 36.6±3.5°C (p=0.001).. The results for the
HPT: ipsilateral: 46.0±3.3°C; contralateral: 45.7±3.7°C (p=0.721) and
CPT: ipsilateral 7.8±9.1°C; contralateral: 8.5±9.1°C (p=0.717) were
not significant. In the chronic stage of the disease a significant diffe-
rence was found for the CDT: ipsilateral: 25.1±5.6°C; contralateral:
28.4±3.1°C (p=0.009), but not for the WDT: ipsilateral: 39.6±4.7°C;
contralateral: 38.9±5.0°C (p=0.513) and for the HPT: ipsilateral:
45.5±5.0°C; contralateral: 47.1±3.0°C (p=0.244). A nearly significant
difference was found for the CPT: ipsilateral 11.5±10.8°C; contralate-
ral: 6.1±7.7°C (p=0.072). Conclusion. QST may be a helpful tool in
the diagnosis of CRPS I. Differences in the acute and chronic stage
of the disease have to be taken into account. This may be due to
central sensitization. 
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Kinematic analysis of drinking from a glass in a popu-
lation with tetraplegia
A. De los Reyes-Guzmán, A. Gil-Agudo, A. Del Ama- Espinosa, 
B. Peñasco-Martín, M. Solís Mozos, E. Pérez-Rizo
Biomechanics and Technical Aids Department. Physical Medicine
and Rehabilitation Department. National Hospital for Spinal Cord
Injury. SESCAM. Toledo. Spain

Introduction. Kinematic analysis is a valuable instrument for
studying the execution of movement during upper limbs functional
activities. The aim of this study was to analyze the kinematic differen-

ces in the execution of an activity of daily living such as drinking from
a glass between two groups of patients with tetraplegia and a control
group. Materials and methods. 24 people were separated into three
groups for analysis: 8 subjects with metameric level C6 and C7 tetra-
plegia and 8 control subjects. A set of active markers were positioned
on the upper limb and two scanning units were used to record the
sessions (CodaMotion). Movement times, velocities, and the joint
angles of the shoulder, elbow and wrist were the variables analyzed.
Kruskal-Wallis test was used to find differents between the three grou-
ps. Results. The most relevant differences between the three groups
were in the wrist. Wrist flexion during the back transport phase was
greater in the patients with C6 and C7 tetraplegia than in the controls
(p<0.01), whereas the highest wrist extension values were in forward
transport in the subjects with C6 and C7 tetraplegia. Conclusion. An
exhaustive description was made of the three-dimensional kinematic
analysis of the task of drinking from a glass. This was a useful appli-
cation of kinematic analysis of upper limb movement in a clinical set-
ting. Better knowledge of the execution of this movement in each of
these groups allows therapeutic recommendations to be specifically
adapted to the functional deficit present.
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The effect of hand size on the stimulus intensities
required for median and ulnar sensory nerve conduc-
tion studies
?????
????

Introduction. The objectives were to compare supramaximal sti-
mulus intensities required to obtain median and ulnar SNAP, pain sco-
res, and the occurrences of ulnar CMAP interfering ulnar SNAP by
using 14cm. standard distances versus proximal wrist crease. Materials
and methods. 20-30 years old healthy volunteers were recruited.
Determined hand size by distance between proximal wrist crease to
base of middle finger, divided into 3 groups (small £11, medium >11-
12, large >12cm.), 12 hands/group. Antidromic median and ulnar sen-
sory nerve conduction studies (SNCS) were performed. The nerves
were randomly stimulated at proximal wrist crease and 14cm. from
recording electrode. Supramaximal stimulus intensity, pulse duration,
peak-peak amplitude, VAS pain score and occurrence of ulnar CMAP
interfering ulnar SNAP at each stimulating site were recorded. Results.
All hands required stimulus intensities at 14cm. greater than at proxi-
mal wrist crease except 1 large hand in ulnar SNCS. In small hands,
greater increase in supramaximal stimulus intensities (median 8-200%,
ulnar 1-194%) was required at 14cm. versus at proximal wrist crease,
than in medium and large hands. VAS at proximal wrist crease was less
than at 14cm. especially in small hands in both nerves. In all hand size,
at proximal wrist crease revealed less ulnar CMAP interfering ulnar
SNAP than at 14cm. in which the latency differences between ortho-
dromic and antidromic techniques were up to 0.4 msec. Conclusion.
Most subjects required greater stimulus intensities at 14cm. than at
proximal wrist crease. Especially in small hands, there were greater
increases in VAS with more occurrences of ulnar CMAP interfering
ulnar SNAP at 14cm. This study demonstrated the effect of hand size
on selecting proper individualized stimulation site.
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Protocollo di minima per l’ictus cerebrale (PMIC) – a
protocol for the evaluation of the outcome and the
rehabilitative care of stroke patients: experience of the
cesena rehabilitative medicine unit 
P. Fornasari, S. Montanari, G. Teodorani
Rehabilitation Unit, Department of Neuroscience, Azienda USL,
Cesena (Italy)

Introduction. The Protocollo di Minima per l’Ictus Cerebri
(PMIIC) (1) has been introduced in our clinical practice for stroke
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for over four years. Materials and methods. PMIC was administe-
red following the protocol, whereby the forms relative to the inpa-
tient rehabilitative phase were completed at the admittance and
discharge of patients to the intensive care rehabilitation ward and
the form for the outpatient rehabilitative phase used at the 12 month
follow-up. Results. 42 patients were assessed, 25 males and 17
females with a mean age of 64.3 years (SD 11.1). 28 patients had
ischemia (TACI 2, PACI 16, LACI 5, POCI 5) and 14 haemorrhages
(10 supratentorial; 3 infratentorial; 1 wide). The mean time between
the stroke and admission in intensive rehabilitative care was 16.8
days (SD 8.1). The average pre-morbid Rankin score was 0.26; at
admission it was 4.45 with a median of 5; at discharge it was 3.16
with a median of 3. The average score for the Canadian
Neurological Scale at admission was 6, the median was 5.5; at
discharge the average value was 8.14 with a median of 8.25. At fol-
low up the average value was 8.98, the median was 9. 41 patients
from the study were discharged home, while one patient was tran-
sferred to another Rehabilitative Intensive Care Unit. At follow up,
41 patients were still at home, 1 patient was deceased. 90.5% of
patients regularly go out from home. 22 patients followed outpatient
rehabilitative treatment, 7 home-based rehabilitative treatment and 2
in day hospital. Conclusion. In our experience, the PMCI was
found to be an easy evaluation tool, useful for monitoring the short
and long-term rehabilitative care and outcome of patients from our
Rehabilitation Unit.
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Comparison of nerve conduction studies to clinical fin-
dings in the diagnosis of neuropathy of the ulnar nerve
at the elbow
V. Aggeli, V. Doulias, I. Sioutis, N. Roussos, C. Goumas, V. Mitsis, 
D. Patatoukas
PRM Department, “Asklepieion” General Hospital, Voula Greece

Introduction. Ulnar nerve compression at the elbow is frequen-
tly encountered as the second most common entrapment neuro-
pathy of the upper limb. This study is aimed to evaluate the impor-
tance of electrodiagnostic studies in patients with ulnar nerve neuro-
pathy. Materials and methods. Fifteen patients (mean age 52.9 +/-
7.8 years, 7 men and 8 women) were evaluated. Electrodiagnostic
studies were performed for the symptomatic and the asymptomatic
contralateral arm. According to the symptoms and clinical findings
(grip,pinprick sensation Froment’s test Pollock’s test Tinel’s sign) the
patients were assigned to three groups (mild, moderate, and severe).
Electrophysiological measurements for each stage were compared
with one another. Results. In the 15 symptomatic arms the mean
values for motor nerve conduction were: For the mild group of
nerve compression conduction velocity (MNCV) = 43.2±11.6 m/s;
velocity change above-to-below-elbow segment = 11.8±7.7 m/s. For
the moderate group of nerve compression the mean values are:
MNCV = 42.2±11.7; velocity change MNCV = 12.9±5.9; For severe
nerve compression :MNCV = 40.1±10.8; change MNCV = 13.2±8.3.
The difference for each parameter between the symptomatic and
asymptomatic contralateral arm was statistically significant (p <
0.05). In moderate stage group there was only a significant differen-
ce for MNCV between two arms and there was no significant diffe-
rence between the moderate and the severe group. In our study the
calculated sensitivities for the electrodiagnostic studies were 49% for
the mild group, 64% for the moderate group, and 83% for the severe
nerve compression group. In all patients the MNCV was the most
sensitive parameter. Conclusion. Electrodiagnostic studies were
only able to reveal 3/4 of all patients with an affection of the ulnar
nerve and only 2/3 of the patients of the moderate group of ulnar
nerve compression. 

Health Status and Disability in Women with Breast
Cancer related Lymphoedema 
T. Di Gregorio, V. Candoli, M.V. Filippi, G. Attisani, V. Gessaga, 
E. Bottura, G.A. Magagni, R. Galassi
Hospital of Rimini, U. O. of Physical Medicine and Rehabilitation.

Introduction. Arm lymphedema is one of the most disabling
complications in women after breast cancer surgery (1).The purpose
of the present study was to apply the “Ricci’s disability index” (2) in

order to verify its ability to assess the ‘disability ’ of women and to
determine whether it correlates with FIM. Materials and Methods.
18 women, mean age 53,5, underwent breast surgery (10 quadran-
tectomy ,8 mastectomy ) and affected by arm lymphoedema were
assessed using ‘Ricci’s disability index’ and FIM . Results. According
to the scores obtained from ‘Ricci’s disability index’ 5 women
(27,8%) displayed no disability, 7 (38,9%) mild , 5 (27,8%) moderate,
1 (5,5%) sever and 0 showed complete disability. All women in the
group showed disability regarding the item “Objects lifting and
carrying”, 6 had problem with “Fine hand movements”, 7 with
“Means of transportation use”, 5 with “Washing”, 9 with “Body car-
Dressing”, 11 with “Meal making”, 13 with “House chores”;12
women encountered difficulties during interactions with unknown
people, 6 with family members, 9 during sexual activity, 11 in job
setting, 12 during leisure activities. Only few FIM items showed the
need of some assistance: Dressing Upper (1 woman)- Lower(2) body
and Social Interaction (2). It highlighted an increase in performance
time of Dressing Upper (7)- Lower Body (6). Conclusion. Results
suggest that Ricci’s disability index is a sensible instrument in iden-
tifying lymphoedema related disability compared to FIM which
shows low sensitivity and specificity.
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Predictors of weight change in cardiac rehabilitation
patients
S. Pimentel1, J.A. Rocha1,2, A.I. Silva1,2, V. Araújo3, J. Maciel3,  
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Background. Overweight and its consequences are associated
with increased cardiovascular disease morbidity and mortality.
Weight loss significantly contributes to improvement in overall car-
diac risk factor profile both in primary and secondary prevention of
coronary heart disease. Objective. To identify predictors of weight
change during a hospital-based phase II cardiac rehabilitation pro-
gram in coronary patients. Materials and methods. Prospective
cohort study of 119 patients who completed a formal phase II car-
diac rehabilitation program within 3 months after acute coronary
syndrome recruited between September 2008 and December 2009.
Data regarding anthropometric, clinical, laboratorial and functional
response was collected at baseline and program completion.
Psychossocial profile and quality of life were assessed using patient
health questionnaire (PHQ-9) and short-form 36 (SF-36), respecti-
vely. Univariate linear regression was used to identify predictors of
weight change during CRP. Results. We analyzed 119 patients who
completed a mean of 14,92 (4,32) exercise sessions. They were
mostly men 108 (90,8%), had low-levels of education with 61
(51,7%) having studied less than 4 years. Indications for cardiac
rehabilitation were ACS submitted to either percutaneous revascula-
rization 106 (89,1%), coronary artery bypass surgery 3 (2,5%) or
medical treatment 10 (8,4%). Mean weight loss and mean BMI
reduction was 0,73 (2,56) kg and 0,27 (0,93) kg/m2, respectively.
Body composition showed 1,13 (2,91) percent reduction in fat mass
and 0,45 (1,16) percent increase in lean body mass. Independent
predictors of weight loss were level of education (b=0,25; p<0,001),
smoking status at program entrance with quitters (b=-0,35; p<0,001)
and persistent smokers (b=-0,27;p<0,05) showing more adverse wei-
ght response to CRP. Severity of depressive symptoms negatively
influenced weight reduction, as expressed by the PHQ-9 (b=-0,10;
p=0,001) with major depression (PHQ-9 ≥10) having an even higher
impact (b=-1,55; p<0,001). Total energy expenditure during training
session maximized weight improvement (b=0,20; p<0,05).
Conclusion. Weight reduction is a reflection of adherence to both
dietary and physical activity recommendations in secondary preven-
tion programs, hence its dependency on level of education, smoking
status and estimated energy expenditure during physical activity.
Weight change is also negatively influenced by psychological factors,
mainly depression. Identifying factors associated with poorer weight
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response might allow early more individualized interventions such
as more aggressive low-calorie high-expenditure combinations and
psycho-behavioural interventions. Further studies are needed to eva-
luate the impact of such interventions. 

The influence of cardiovascular procedure type and
postoperative complications on 6 minutes walking test
(6MWT) in patients subjected to cardiologic rehabilita-
tion
M. Mackiewicz-Milewska1,2, A. Hoffmann1, A. Kaszewska1, P. Guzik3,
A. Glama1, H. Mackiewicz-Nartowicz4, D. Fabrowski1
1Department of Cardiology and Cardiologic Rehabilitation,
Municipal Hospital in Bydgoszcz
2Department of Rehabilitation, Collegium Medicum in Bydgoszcz,
Nicolaus Copernicus University
3Department of Cardiologic Intensive Care and Internal Diseases,
Medical University in Poznań
4Department of Phoniatry and Voice Rehabilitation, Collegium
Medicum in Bydgoszcz, Nicolaus Copernicus University 

Introduction. The aim of our study was the estimation of selec-
ted cardiosurgical complications and kind of cardiosurgical procedu-
re on the 6MWT in patients rehabilitated due to cardiac surgery.
Materials and methods. Our material cowers 87 patients at a mean
age of 72. All the patients had an early rehabilitation done after the
cardiac operations. Patients who had a 6MWT performed in the
beginning and at the end of rehabilitation programme were included
into research. The kind of operation, 6MWT results, postoperated
FA, pleural and pericardial effusion, and toracotomy wound healing
by second intention were estimated. Results. Patients with pleural
effusion had a 6MWT distance before the rehabilitation beginning
significantly shorter (297,5±82,9 vs. 344,4± 88,0 m; p = 0,027), and it
remained shorter after the end of rehabilitation (418,8 +/- 88,2 vs.
460,1±91,7 m; p = 0,060). Patients with wound healing by second
intention got a significantly shorter distance in 6MWT after the end
of rehabilitation (363,3±81,2 vs. 455,0±90,2 m; p = 0.023). Patients
with CABG and aortic valve replacement procedures appeared more
frequently pericardial (OR: 10,35; 95% CI: 1,1-97,3; p = 0,041) and
pleural effusion (OR: 5,45; 95% CI: 1,2-24,9; p = 0,029) what was sta-
tistical significance. Conclusion. Postoperative complications like
pleural effusion and sternal pathology considerably limit the effecti-
veness of cardiologic rehabilitation. The prosthetic valve replace-
ment with CABG increase the risk of postoperative complications
subformam pleural and pericardial effusion . 

References
1. Fiorina C et al. The 6-min alking test early after cardiac surgery. References

values and the effects of rehabilitation programme. European Journal of
Cardio-Thoracic Surgery 2007,32,724-729. 

2. Eder B et al. Early 4-week cardiac rehabilitation exercise training in elderly
patients after heart surgery. Journal of Cardiopulmonary Rehabilitation and
Prevention, 2009,25. 

Urodynamic findings in patients with traumatic brain
injury
Murat Ersoz, Kurtulus Kaya, Selami Akkus, Sumru Ozel
Ankara PMR Training and Research Hospital of Ministry of Health,
Ankara, Turkey 

Introduction. Neurogenic lower urinary tract dysfunction is fre-
quent in patients with traumatic brain injury (TBI) and it has negati-
ve effect on their quality of life. The aim of this study was investiga-
tion and analysis of urodynamic findings in TBI patients. Materials
and methods. Thirty patients (25 male, 5 female) with TBI who had
neurogenic lower urinary tract dysfunction were investigated.
Urodynamic examinations were performed by Libra+ (MMS,
Enschede, The Netherlands) urodynamic measurement system and
by using double lumen 8 F steril urethral catheters. Sterile serum
physiologic at room temperature was filled continuously at a filling
rate of 50 ml/min and maximum cystometric capacity, residuel urine,
presence of storage dysfunction (bladder capacity<300 ml) and
emptying dysfunction (residuel urine>50 ml), and presence of blad-
der filling sensation, type of detrussor and bladder emptying method
were determined. Descriptive statistics were carried out. Results.
Mean age was 31.9±16.3 years, mean maximum cystometric capacity
was 228±155 ml. Postvoid residual urine was present in 15 of the
patients and mean residuel urine was 128±143 ml. Bladder filling
sensation was normal in 16(55.2%), diminished in 11(36.7%) and

was absent in 2(6.7%). Frequencies of storage and emptying
dysfunctions were 20(66.7%) and 8(26.7%) respectively. Three (10%)
of the patients had normoactive, 23(76.7%) had overactive and
4(13.3%) had underactive detrussors. Twenty-five (83.3%) of the
patients were emptying their bladder spontaneously, 4(13.3%) by
intermittent catheterization and 1(3%) by indwelling catheter.
Conclusion. Bladder storage dysfunction is frequent in patients
with TBI which is mainly due to detrussor overactivity. Bladder fil-
ling sensation is present at least to some degree in the great majority
of them and again a great majority of the patients are able to void
spontaneously.

Metabolic syndrome patients – primary care can be
more than usual care
C. Avram1, S.  Iurciuc2, L. Craciun2,  A.  Avram2, M. Iurciuc2,  
C. Ciulacu2, D. Gaita2

1Physical Education and Sport Faculty, West University Timisoara,
Romania
2Victor Babes University of Medicine and Pharmacy, Timisoara,
Romania

Introduction. Metabolic syndrome (MS) is related to cardiovascu-
lar risk factors that appear to promote the development of athero-
sclerotic cardiovascular disease and insulin resistance associated
with visceral obesity. Previous studies have shown that MS is one of
the risk factors for future cardiovascular events. Preventive measures
are the main intervention in order to improve risk factors profile in
MS patients.1 The aim of this study was to evaluate the benefit of an
intensive prevention programme conducted by general practitioners
(GP), in metabolic syndrome patients. Materials and methods. We
conduct a prospective study of 18 months on 133 voluntary patients
(age 55.6±8.3 years old, 65% women). The inclusion criteria were
patients diagnosed with MS using the NCEP-ATPIII criteria.2 After a
baseline clinical and biological evaluation, GP’s reinforced the
recommendation regarding lifestyle changes and readjusted the
medication according to ESC prevention guidelines (2007). Patients
were followed-up by GP’s every 6 months. Results. Using the pai-
red t test to compare the data at baseline and after 18 months, we
noticed significant improvement of the cardio-metabolic risk factors:
Waist circumference decreased from 101.1 to 98.6 cm, P=0.002;
Systolic/Diastolic blood pressure decreased from 147/85 to 135/76
mmHg, P<0.0001; Total cholesterol decreased from 213 to 203
mg/dL, P=0.006; LDL cholesterol had the same positive evolution
(decreased from 131 to 119 mg/dL, p=0.0006). Despite lifestyle chan-
ging recommendations and medication, the improvements in HDL
cholesterol, Triglycerides and Glycaemia did not reached the statisti-
cal significance (p<0.05). Conclusion. 18 months primary preven-
tion programmes improves cardiovascular risk factors in metabolic
syndrome patients. Cardiovascular prevention programmes conduc-
ted by GP’s are efficient, especially if the doctors are trained to fol-
low the guidelines recommendations and encouraged to focus on
cardiovascular risk reduction.
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Endurance training and physical fitness in young meta-
bolic syndrome patients
C. Avram1, M. Oravitan1, A. Nagel1, L.D. Hoble1, A.M. Rusu2,  
R.G. Dragoi2, C.A. Avram2

1Physical Education and Sport Faculty, West University Timisoara,
Romania
2Victor Babes University of Medicine and Pharmacy, Timisoara,
Romania

Introduction. Metabolic syndrome (MS) is a cluster of cardiova-
scular risk factors including high blood pressure, dyslipidemia,
hyperglycemia, and central obesity.1 An important role in MS treat-
ment is played by the lifestyle intervention including increase in
physical fitness.2 The study is aiming to evaluate the endurance trai-
ning benefit on physical fitness in young metabolic syndrome
patients. Materials and methods. We conduct a randomized pro-
spective study of 6 months on 27 voluntary students, previously dia-
gnosed with MS using ATP-III criteria. All patients were evaluate
through a cardiopulmonary exercise testing (CPET) at inclusion and
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after 6 months. The CPET results were used to provide optimal
recommendation for exercise intensity in order to improve enduran-
ce and increase the VO2peak.The patients benefit from an intensive
exercise training programme supervised and guided by a personal
trainer. Exercise recommendation consisted in 3 times per week of
60 minutes at extensive and intensive endurance training zone (in
the range of anaerobic threshold), completed by 1 minute interval in
the range between anaerobic threshold (AT) and respiratory com-
pensation point (RCP), for every 5 minutes of training. Results. After
6 months of training we noticed a significant improvement in physi-
cal fitness: Oxygen uptake (VO2) at AT increased from 1.19 to 1.55
L/min, P<0.0001; VO2 at RCP increased from 1.66 to 1.96 L/min,
P=0.0003 and VO2peak increased from 1.9 to 2.13 L/min, P<0.0001.
We also noticed an increase of the oxygen pulse (VO2/HR – an
important indices of cardiac performance in exercise) from 10.3 to
11.7 mL, P<0.0001. Conclusion. Six months endurance training pro-
gramme improves physical fitness in young metabolic syndrome
patients. Supervised endurance training is particularly needed, at
least in the beginning of an intensive lifestyle intervention, in order
to get quick results and increase the patient motivation and com-
pliance to exercise.
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Assessment of the severity of the autonomic lesion in
spinal cord injury patients
J.G. Previnaire, P. Rigaux, V. Leclercq, J.M. Soler
Spinal Department, Centre Calvé, Fondation Hopale, Berck sur mer,
France

Introduction. In spinal cord injury patients (SCI), we aimed: to
assess the integrity of the descending autonomic pathways, by
studying both sympathetic cholinergic (sudomotor) and adrenergic
(cardiovascular) functions; to assess the presence of an isolated spi-
nal cord, i.e. a sympathetic spinal cord segment that has lost supra-
spinal control; to correlate the severity of the somatic complete
lesion (AIS A) with the severity of the autonomic lesion. Materials
and methods. Chronic SCI patients with a complete somatic lesion
above T6 were proposed to take part in the study. They took a bat-
tery of autonomic tests including pressor tests above and below the
lesion (mental arithmetic, hand and foot cold, electrical abdominal
stimulation), respiratory challenges (Valsalva Manoeuvre), and sym-
pathetic skin responses (SSR) with electrical stimulation above the
lesion. Results. 23 consecutive traumatic SCI patients were enrolled
(12 tetraplegic and 11 paraplegic patients) in 2009. They all presen-
ted with an upper motor neuron lesion, and had history of autono-
mic dysreflexia. A sudomotor isolated spinal cord was found in all
patients, as feet SSR were abolished in all; hands SSR were absent in
all tetraplegics and 4 paraplegics. An adrenergic isolated spinal cord
was found in 20 out of 23 patients, as pressor tests below the lesion
(cold foot, abdominal electrical stimulation) evoked a significant rise
in systolic blood pressure (with or without autonomic dysreflexia) in
20 patients. Valsalva manoeuvres were abnormal in all but 1 para-
plegic patient. Conclusion. Complete somatic (AIS A) SCI is asso-
ciated with total loss of supraspinal control on descending autono-
mic pathways in the majority of patients. A battery of tests is needed
to assess both cholinergic and adrenergic sympathetic pathways.
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Rehabilitation treatment patients with osteoarthritis.
Own experiences.
L. Raczko, M. Lyp, A. Ogonowski, R. Kaczor 
College of Rehabilitation in Warsaw

Introduction. Osteoarthrosis (osteoarthritis) concerns every ana-
tomical structures of the joint, bones, periarticular tissues and often
abarticular structures. It leads to degeneration of the articular cartila-
ge. There is also an inflammatory state and a pain associated with it.
In this times it is a medical, social and economical problem, so it is
extremely important to learn more about it and to increase effie-

ciency of methods which is treaten by. Materials and methods.
There was 44 patients included in the study. The group represented
varied types of osteoarthosis. Subjects were treated by the methods
of physiotherapy program of ATTIS Medical Centre in Warsaw,
which contains the classical therapeutic exercises, physiotherapy
procedures and massage. The level and the frequency of pain was
estimated after the 3, 4 and 5-week lasting therapy. The correlation
between the results and age, time of treatment, type and intensity of
the pain was checked. In addition the changes of frequency of
painkillers taking and the social activity was measured after rehabili-
tation. Modified VAS Scale and Laitinen questionnaire were used in
that purpose. Results. Rehabilitation in ATTIS Medical Centre affec-
ted decreasing the pain feelings. Also there was noted that fre-
quency of pain was lower after the therapy. There was low correla-
tion between age and pain level but there was a high correlation
between the pain level and the chronic and accute pain. The fre-
quency of taking the analgetic drugs was decreased and the social
activity was increased after rehabilitation. Conclusion. Reha-
bilitation treatment which was carried out according to program of
ATTIS Medical Centre took positive effect of pain reduction in stu-
died group. Classical physiotherapeutic exercises and procedures are
effective in struggle with pain in osteoarthritis. 
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Effectiveness of active rehabilitation camps in case of
children with myelomeningocele
J. Cieplińska, M. Lyp, R. Kaczor, A. Ogonowski

College of Rehabilitation in Warsaw

Introduction. Disability of the child with myelomeningocele is
reflected in almost all aspects of its life, mainly due to the impairment
of functional activities. The purpose of this study was to assess the
level of improvement of functional performance of children with
myelomeningocele in connection with the applied active rehabilita-
tion’s techniques. Materials and methods. The study group consi-
sted of 30 randomly selected children, aged 8-16 years, diagnosed for
myelomeningocele, who participated in camps organized by the
Foundation for Active Rehabilitation. For the purposes of this study
there was performed a comparative analysis of the results obtained
from questionnaires filled by the therapists who conducted trainings
for the children on the active rehabilitation camps and the parents
(guardians) of these children. The scope of the survey covered a total
of 28 activities of daily living, grouped into 5 categories such as “abi-
lity to overcome architectural barriers”, “locomotion - riding techni-
que”, “self-service”, “care - hygiene”, “social adaptation - involvement
in trainings at camps”. Results. The biggest progress has been obser-
ved in the case of activities classified to the categories “the ability to
overcome architectural barriers” and “locomotion - riding technique”,
with the exception of the entry on the stairs, which requires from the
child a higher level of functional performance because of the diffi-
culty of performance. On the other hand, the least improvement was
recorded in the category “self-service” – it was due to the fact that
some of the children already presented a satisfactory level of skills
before the active rehabilitation camp. Conclusion. In case of the
children with myelomeningocele active rehabilitation technique signi-
ficantly affects the children’s skills and efficiency and, consequently,
their independence from the support of third parties. 

Quality of life of patients with lumbar disc hernia trea-
ted conservatively versus surgically treated cases 
M. Cevei, D. Stoicanescu
University of Oradea, Faculty of Medicine and Pharmacy; Medical
Rehabilitation Clinical Hospital Felix Spa
University of Medicine and Pharmacy, Timisoara, Romania

Introduction. The aim of this study was to evaluate patients with
low back pain due to lumbar disc hernia, comparing cases that were
treated conservatively versus surgically treated cases. Materials and
methods. We performed a prospective randomized study on 253
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cases with low back pain with or without radiculopathy that were
treated in the Rehabilitation Clinical Hospital of Baile Felix, between
October 2008 - May 2009. All subjects were diagnosed by MRI exa-
mination, which confirmed the clinical diagnosis of low back pain
by lumbar disc hernia. We divided the study group into two lots: lot
I included 130 cases (57.69%) with lumbar pain of disc etiology and
lot II consisted of 123 patients (44.23%) that were surgically treated,
but still had back pain +/- residual radiculopahy. Results. To highli-
ght the impact of the lesion on functionality and daily activities we
have relied on indices of assessment of pain and its subsequent
disability: Oswestry questionnaire. Average Oswestry score of
54.36% in lot I and 48.43% in the second revealed a severe disability
present in both groups. Conclusion. 1. Quality of life of patients
with lumbar disc hernia is affected largely due to pain, restriction of
activity and of social life. 2. Low back pain due to lumbar disc her-
nia affects the well being status due to severe disability. 3. Deficits
for the items investigated with Oswestry score in cases with disc
hernia conservatively treated were not significantly statistically diffe-
rent from those with surgical treatment.
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Pathology of lumbar spine in women aged between 40-
50 years
D. Stoicanescu, M. Cevei
University of Medicine and Pharmacy, Timisoara, Romania
University of Oradea, Faculty of Medicine and Pharmacy; Medical
Rehabilitation Clinical Hospital Felix Spa

Introduction. The aim of this study was to highlight the impact
on quality of life in patients with the diagnosis of low back pain due
to lumbar discopathy and osteoporosis, in women aged between 40-
50 years, in full professional and social activity. Materials and
methods. We performed a prospective randomized study on 240
women aged between 40-50 years with low back pain due to lumbar
discopathy or osteoporosis that were treated in the Rehabilitation
Clinical Hospital from Baile Felix between October 2008 - October
2009. We divided the patients in 2 groups: group I included 126 cases
(52.5%) with back pain ± residual radiculopathy of disc etiology con-
firmed by MRI, group II consisted of 114 cases (47.5%) with a dia-
gnosis of vertebral osteoporosis certified by DXA.  Results. We eva-
luated life quality of patients in group I with MOS SF-36 questionnai-
re. Average SF-36 score was 53.67 ± 17.5 points, ranging between
36.14 and 71.2, representing a loss of 46.3%, almost 1/2, revealing a
severely impaired quality of life. Evaluation of life quality of patients
from group II has been made using Qualeffo-41 questionnaire.
Qualeffo 41 total average score of 49.82, revealed a loss at 1/2 of the
quality of life. Conclusion.  The study demonstrated the importance
of knowing the influence of discopathy and osteoporosis on quality
of life, with a predictive role on the evolution and treatment, which
can only be of benefit for medical practice.
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Combined stabilization and straightening exercise pro-
gram for chronic low back pain 
A. Stankovic, M. Lazovic, M. Kocic
Clinic for Physical Medicine, Rehabilitation and Prosthetics, Clinic
Center Nis, Serbia

Introduction. Chronic low back pain (CLBP) is widespread
health problem and demands multidisciplinary approach. Segmental
lumbar stabilization exercises in combination with strengthening and
stretching of lower back muscles, form protective lumbar corset
witch improves stability of the lumbar region, followed by pain and
functional disability reduction.Materials and methods. The rando-
mized controlled trial was conducted from January 2007. until
December 2008. 160 patients with CLBP had two types of exercises.

Control group (CG) had a traditional program (Reagan-Michel).
Study group (SG) had combined stabilization and strengthening
exercise program for low back pain. Therapy was arranged in 20
sessions during 4 weeks, 30 min. each. For evaluation, SF-36 and
Oswestry Disability Score (ODS) were used. Statistical analysis was
conducted using MS Excel program for the table and graphical
display of data, and the calculations were carried out with the SPSS,
version 15.0. Results. ODS revealed significant functional recovery
in study group: from 34.28% before therapy down to 23.44% at the
end. In control group ODS was reduced from: 38.10% to 32.83%.
Student’s t-test showed that the improvement of functional status in
the study group was highly statistically significant compared to con-
trol group (t-test (s) = 12.27, t-test (k) = 6.10, p <0.001). Improved
functionality and pain reduction induced positive feelings to occur
more often, opposite to negative ones, witch was determined by
strong positive correlation between ODS and SF-36 (questions 38-
54). Conclusion. Stabilization exercises in combination with
strengthening and stretching of lower back muscles, proved to be
efficient in reducing pain, increasing mobility and improving overall
quality of life.
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Nerve conduction tests in fibromyalgic patients – a pro-
spective study with healthy controls 
A. Lima, D. Leonardo, C. Afonso, A.C. Sousa, L. Gonçalves
Centro de Medicina de Reabilitação do Alcoitão

Introduction. Fibromyalgia (FM) is a common chronic pain con-
dition (2-4% of the population)1 characterized by diffuse musculo-
skeletal pain, tender points in characteristic locations and symptoms
as fatigue2. It is often associated with negative consequences in par-
ticipation in daily activities1. Despite improved recognition and
understanding, the exact mechanism underlying FM remains
obscure3 and lacks adequate data on electroneurophysiologic eva-
luation of the peripheral nervous system (PNS). The goal of this
study is to compare this evaluation in FM patients and healthy con-
trols. Materials and methods. Nerve conduction studies were
performed in women between 40 and 70 years old: 31 fibromyalgic
patients (fulfilling the American College of Rheumatology criteria for
FM) and 59 healthy controls. Statistical analysis used parametric and
non parametric tests (PASW Statistic 18). Were analyzed: sex, age,
motor and sensory nerve conductions of median, ulnar and radial
nerves and F waves of ulnar nerve. Results. We found statistically
significant differences between the two groups (p<0,05) regarding
motor latency of median nerve, sensory conduction velocities and
latencies of median, radial and ulnar nerves and F waves of ulnar
nerve. Conclusion. Patients with FM presented higher conduction
velocities and lower latencies, most significant in studies dependent
on sensory conduction. These results may help to understand the
pathophysiologic mechanisms of FM and may indicate that nerve
conduction tests could be of value in the assessment of patients with
FM and be used as an additional diagnosis tool.
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Behavioral and Cognitive Functioning after Traumatic
Brain Injury
A. Cavina2, A. Cantagallo1

1Modulo di Neuropsicologia Riabilitativa, UOMR, 
2Dipartimento di Neuroscienze/Riabilitazione, Ospedale ed
Università di Ferrara, Italy

Introduction. The quality of playing in open skill sports, like
soccer, mainly depends on the perceptual and cognitive abilities of
the athlete as well as on physical and motor skills. The main aims of
this pilot study are: to improve our knowledge regarding basic
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cognitive abilities of expert soccer players; to enhance our under-
standing of the role of rapid planning and execution of
movements in training and rehabilitation of professional athletes.
Materials and methods. In the first part of the study, we examined
the differences between a group of 10 expert soccer players and a
group of 10 sedentary people, using a battery of neuropsychological
attention tests generally used in clinical field. In the second part, we
studied the reaction times and the duration of a rapid isometric con-
traction in response to a target. We performed variance analysis to
one and more factors to evaluate any differences between the grou-
ps examined. Results. Clinical assessment showed significant diffe-
rences only for divided attention. Expert soccer players are faster in
a dual-task, both through auditory canal (p = 0.03) and through
visual canal (p = 0.02). Multifactor ANOVA, performed on the para-
meters of isometric contraction, demonstrated that expert soccer
players have a higher speed of isometric contraction (p = 0.004) in
reaching a target. Conclusion. Some of the neuropsychological tests
used in the pilot study evidenced sensitivity and specificity problems
in relation to the required task: only dual task in divided attention
showed a better performance in the professional athletes. Finally,
the shortest isometric contraction time found in the expert group
would suggest a shorter planning phase of motor gesture, but
further studies are needed. These two important results should be
considered when implementing training and rehabilitation program-
mes for soccer athletes. 

Theory of Mind in patients following Traumatic Brain
Injury
A. Geraci1, L. Surian1,2, M. Ferraro3, A. Cantagallo4

1Department of Cognitive Sciences, University of Trento, Italy
2Centre for Mind-Brain Studies (Cimec), University of Trento, Italy
3Rehabilitation Unit, General Hospital-University of Padua, Italy
4Department of Neuroscience/Rehabilitation, Hospital-University of
Ferrara, Italy

Introduction. One possible explanation for the difficulties that
Traumatic Brain Injury (TBI) patients have in social interaction and
communication may be the result of an acquired impairment in
representing and reasoning about mental states, and belief-desire
reasoning, for short “Theory of Mind” (ToM). Previous studies on
TBI patients have proposed that the prefrontal cortex plays a funda-
mental role in Theory of Mind. Materials and methods. All patients
had at least 11 months post trauma or surgery, except one who had
5 months post trauma. The time after onset ranged from 5 to 288
months (M = 34.72, SD = 64.93) and the days of unconsciousness
ranged from 1 to 60 (M = 14.72, SD = 13). The inclusion conditions
for patients were: a) a Level of Cognitive Functioning (LCF) of 7
(Automatic, Appropriate Response) of 8 (Purposeful, Appropriate
Response); b) an equivalent global score on the WCST equal to or
greater than 2 (absence of disorders of executive functions). In the
present study, we compared the performance of brain-damaged
patients with a pre-dominantly focal injury in the ventromedial
(n=11) or dorsolateral (n=7) prefrontal cortex on two well-known
theories of mind tasks, adapted to adult age, one requiring mental
state recognition from faces (the Eyes test) (1), and the other requi-
ring inferences about others’ mental states (Faux-pas test) (2).
Results. We found that both groups of patients performed equally
poorly on the former, but only patients with ventromedial lesions
performed poorly on the latter. Conclusion. These results provide
support for theories that claim a fundamental role of the ventrome-
dial cortex in mental state reasoning. The Authors describe two
rehabilitation programmes, one for emotion recognition and one
other for mental state reasoning. 
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Analysis of the measurement properties of PMIC (“pro-
tocollo di minima per l’ictus cerebrale”): rationale and
general methodology
F. Bovolenta1, S. Caselli1, F. Cappa1, M. Mantovani1, M. Faenza1, 
P. Sale2, M. Franceschini2, F. La Porta1 on behalf of PMIC group.
1Rehabilitation Unit, Nuovo Ospedale Civile di Modena (Italy)
2IRCSS San Raffaele Pisana, Roma (Italy)

Introduction. PMIC (“Protocollo di Minima per l’Ictus Cerebrale”,
2006) is a collection of scales and instruments aimed at gathering a
minimum data set on Italian Stroke patients undergoing rehabilita-
tion1. The protocol, that spans from the acute to the community
stage of recovery, includes several scales covering both the “Body
Functions” and “Activities and Participation” domains of ICF. The
goal of this study was to test whether raw scores of PMIC scales sati-
sfied criteria for interval-level measurement using Rasch Analysis2.
Material and methods. Data were collected within a 3-year multi-
center observational study involving patients with stroke. The fol-
lowing scales were analyzed: Motricity Index (MI) and Canadian
Neurological Scale (CNS) for the ICF domain “Body Functions” and
Trunk Control Test (TCT) and Barthel Index (BI) for the ICF domain
“Activities and participation”. Two samples were employed for these
analyses: a 1795 observations sample related to the rehabilitative
phase and a further sample of 3280 observations (both acute and
rehabilitative phase). For each scale, five requirements were
checked: correct ordering of score categories, unidimensionality,
local independence, invariance and absence of Differential Item
Functioning (DIF). Results. Several technical issues related to
breadth of sample size emerged and had to be addressed when con-
ducting the analyses. With the exception of TCT, none of the other
PMIC scales satisfied, in their original forms, interval-level measure-
ment requirements and hat to be modified accordingly. Details on
each analysis are provided in the companion abstracts. Conclusion.
These results need to be taken into account when using PMIC for
clinical and research purposes.
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Analysis of the measurement properties of PMIC (“pro-
tocollo di minima per l’ictus cerebrale”): rasch analyis
of motricity index and canadian neurological scale
G. Lenti1, S. Caselli2, F. Bovolenta2, L. Perrero3, M. Franceschini4, 
F. La Porta2 on behalf of PMIC Group. 
1Rehabilitation Unit, Ospedale G. da Saliceto, Piacenza (Italy)
2Rehabilitation Unit, “Nuovo Ospedale Civile” di Modena (Italy)
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Alessandria (Italy)
4IRCSS San Raffaele Pisana, Roma (Italy)

Introduction. Canadian Neurological Scale (CNS) and Motricity
Index (MI) are two “Body Functions” scales included in PMIC, a col-
lection of scales aiming at gathering a minimum data set on Italian
Stroke patients1. The goal of this study was to test whether raw sco-
res of MI and CNS satisfied criteria for interval-level measurement
using Rasch Analysis. MaterialS and methods. Data were collected
within a multicenter observational study (October 2006 – October
2009) conducted on a population of stroke patients. For these analy-
ses, a sample of 500 random observations was chosen from a larger
sample of 1795 observations collected during the rehabilitative
phase. The following five requirements were checked: correct orde-
ring of response categories, unidimensionality, local independence,
invariance and absence of Differential Item Functioning (DIF). For
each scale, the stability of final solutions obtained was tested using
further 4 random samples. Results. In order to achieve a final fitting
solution items of MI had to be rescored and reduced to three,
although the presence of DIF by age was revealed for two items
(hip flexion and shoulder abduction). Analysis of CNS confirmed the
presence of two separate dimensions (motor and cognitive). A final
fitting solution was achieved for CNS “motor” after rescoring and
deleting one item (distal arm), although DIF by age for the item
“proximal leg” was discovered, whereas no final fitting solution
could be found for the CNS “cognitive” scale. Conclusion. The
“Body Functions” scales included in PMIC do not satisfy criteria for
interval-level measurement. Despite substantive changes to their ori-
ginal structure in terms of scoring and item content, further adjust-
ments are needed for the presence of DIF by age. The clinical and
scientific implications of these results are discussed.
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Analysis of the measurement properties of PMIC (“pro-
tocollo di minima per l’ictus cerebrale”): rasch analyis
of barthel index and trunk control test 
C. Da Re1, S. Caselli2, F. Bovolenta2, D. Bonaiuti3, M. Franceschini4, 
F. La Porta2 on behalf of PMIC group.
1Rehabilitation Unit, “Casa di Cura Habilita”, Zingonia, BG (Italy)
2Rehabilitation Unit, “Nuovo Ospedale Civile” di Modena (Italy)
3Rehabilitation Unit, S.Gerardo Hospital Monza (Italy)
4IRCSS San Raffaele Pisana, Roma (Italy)

Introduction. Barthel Index (BI) and Trunk Control Test (TCT) are
two “Activities and Participation” scales included in PMIC, a collection
of scales aiming at gathering a minimum data set on Italian Stroke
patients1. BI assesses classically the level of independence in activities
of daily living, whereas TCT tests the ability to perform supine and sit-
ting mobility task functionally related to trunk control. The goal of this
study was to test whether raw scores of BI and TCT satisfied criteria
for interval-level measurement using Rasch Analysis2. Materials and
methods. Data were collected within a multicenter observational
study (October 2006 - October 2009) conducted on a population of
stroke patients. For these analyses, a sample of 500 random observa-
tions was chosen from two larger samples (1795 observations for TCT
and, respectively, 3280 for BI). The following five requirements were
checked: correct ordering of score categories, unidimensionality, local
independence, invariance and absence of Differential Item
Functioning (DIF). For each scale, the stability of final solutions obtai-
ned was tested using further 4 random samples. Results. TCT showed
to fit the Rasch Model in its original form. A final fitting solution for BI
was achieved after rescoring four items and deleting one (bowel con-
trol). No DIF was present for both scales. Conclusion. The “Activities
and participations” scales included in PMIC satisfy criteria for interval-
level measurement, although the original structure of BI need to be
modified in terms of scoring and item content. The clinical and scien-
tific implications of these results are discussed.
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Diabetes and rehabilitation activity: a sure correlation.
An initial Study
L. Scalzo, D. Galasso, I. Amelio, B. Farenza, M. Golia, I. Gabriele, 
V. Rubino 
RSA Madonna di Porto Gimigliano ( CZ)

Introduction. Diabetes is a disease of great interest also in rehabili-
tation(1) Materials and methods. In this study we examined 40
patients who are undergoing rehabilitation tretatment. Patients so come
to our observation for orthopedic or neurologic disabilities. 20 patient
suffering of diabetes mellitus. All the patients are studied with the clini-
cal examination, ICF Classificatio, FIM scale, VAS scale and monitoring
careful of blood glucose before ad after exercise. Results. In the diabe-
tic patients has been a reduced thresshold dolorofica e proprioceptive.
Also we can see a reduced load distribution. This latter fact is confir-
med by instrumental evidence(2) Conclusion. In the patients with dia-
betes 1 although the risk of complications exercise should not be limi-
ted For the positive impact of the health. In the patients with diabetes
2 the exercise improves the metabolic compense(3)
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The Use of FIM Classification in a group of patients
with cardiovascular disability: inizial study in rehabili-
tation center
L. Scalzo, A.M. Pirillo, A. Celia, E. Dardano, V. Bilotta, T. De Masi, 
I. Gabriele, L. Ianelli 
Centro di Riabilitazione Estensiva Sasà Martino Isola C.Rizzuto 

Introduction. The FIM Classification is a most important index of
load relief and indirectly a index of disability. In the recent literature
great emphasis has been given to this classification also in the cardio-

vascular disease. Materials and methods. In the our rehabilitation
center we used the FIM classification in 30 patients (10 M e 20 F)
with cardiovascular disease. In most cases the patient arrived at our
center for orthopedic disability. The most frequent cardiovascular
disease studied was the heart failure. All the patients are studied with
the clinical examination, ICF classification (SF), FIM scale in initial
phase and in terminal phase of therapy. Results. This is a prelimi-
nary study: statically observation is impossible because the Campion
is restricted . However some observations are possible In the most
cases,the FIM items frequently deficitary are the motor ITEMS. In a
smaller percentage of patients were found cognitive disorders. In the
following chart were showing the total ITEM FIM. Conclusion. Even
in the cardiovascular disability, the FIM scale is a useful tool for reha-
bilitation equipe because provides important information for the
rehabilitative project and programs. These elements also in cardiova-
scular disability are the central core of rehabilitation center live

References
1. Mourot L, Teffaha D, Bouhaddi M, Ounissi F, Vernochet P, Dugue B,

Regnard J, Monpère C. Exercise rehabilitation restores physiological cardio-
vascular responses to short-term head-out water immersion in patients with
chronic heart failure. J Cardiopulm Rehabil Prev. 2010 Jan-Feb;30(1):22-7. 

2. Weintraub WS. Do more cardiac rehabilitation visits reduce events compa-
red with fewer visits? Circulation. 2010 Jan 5;121(1):8-9.

3. Pashkow FJ. Cardiac rehabilitation: not just exercise anymore- Cleve Clin J
Med. 1996 Mar-Apr;63(2):116-23.

Disability and quality of life in the mastectomy:
Preliminary study
G. Crispino, B. Scornaienghi, L. Scalzo, I. Gabriele, L. Iannelli, 
R. Pedace 
Clinic Service Center Piano Lago di Mangone 

Introduction. Mastectomy is a surgical removal of breast partially
or completely. In this patients the rehabilitative approach must be glo-
bal because the mastectomy caused alteration in various structures.
Materials and methods. In this study we studied 30 patients with
mastectomy disabilities. All the patients are studied with the clinical
examination, ICF classification ( SF), FIM scale in initial phase and in
terminal phase of therapy(1) Results. This is a preliminary study: stati-
cally observation is impossible because the Campion is restricted .
However some observations are possible. The most common impair-
ment observed was arm pain on motion. We can observed ,across cli-
nical measure( delta rules) , a reduction for edema in the most patients
( 60%) With the ICF Classification we can observed a reduction in the
activity and in the partecipation. (2)This redction is absent in the final
control. Conclusion. Pain relief should be the prority of treatment
along with the prevention of joint movement restriction to ensure a
sufficient quality of life for surgically treated breast cancer patients.(3)

References
1. Kaya T, Karatepe AG, Günaydn R, Yetiş H, Uslu A. Disability and health-

related quality of life after breast cancer surgery: relation to impairments -
South Med J. 2010 Jan;103(1):37-41;

2. Hack TF, Cohen L, Katz J, Robson LS, Goss P.- Physical and psychological
morbidity after axillary lymph node dissection for breast cancer. J Clin
Oncol. 1999 Jan;17(1):143-9;

3. Hack TF, Kwan WB, Thomas-Maclean RL, Towers A, Miedema B, Tilley A,
Chateau D. Predictors of arm morbidity following breast cancer surgery.
Psychooncology. 2010 Jan 22.

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 89

Figure 1.

INDEX



Our experience in the treatment of rotator cuff tears in
the ederly patients by a infiltrative and rehabilitative
treatment 
C. Costantino, S. Olvirri, R. Ciraulo, E. Marangio.
Physical and Rehabilitation Medicine Postgraduated School ,
University of Parma, Italy

Introduction. Rotator cuff tears are cause of disability in elderly
patients. The gold standard treatment is surgery. In selected cases
several authors recommended the use of intraarticular infiltration of
ialuronic acid in association by a rehabilitative program. The aim of
this study is to evaluate the efficacy of rehabilitative and infiltrative
treatment with hyaluronic acid in elderly patients with rotator cuff
tears, who do not present indications for a surgical intervention or
were unwilling to do it. Materials and methods. We have selected
18 patients, (10 men and 8 women), in a range of 70 and 85 years
(on average age 77.5 years) with a partial rupture of the rotator cuff
showed by ultrasound and / or RMN. All patients showed symptoms
like sharp pain, loss of range of motion of the shoulder and loss of
autonomy in daily life activities. Each patient has been evalued as
far as pain by the Visual Analogic Scale (V.A.S.); and by Constant
Murley and Shoulder Rating Questionnaire for functional limitation
and independence in daily life activities. We performed a series of
three intra-articular infiltration of hyaluronic acid ( molecular weight
between 800 and 1200 Kdalton ) followed by a focused.rehabilita-
tion program. Results. The results achieved have been very encou-
raging since the statistic evaluation showed a great success
(p<0,0005) and therefore an improvement of the parameters consi-
dered. The protocol we have here shown has been appreciated by
all patients who have been satisfied. Conclusion. The infiltrative-
rehabilitative treatment practiced for these selected cases showed a
certain efficacy. The action on pain it’s been possible due to the
improvement of the range of motion and the functionality of the
shoulder. It may be considered a valid choice instead of a surgical
treatment, that  is  at the moment the gold standard in classic cases
of rupture of rotator cuff. However we believe we have to increase
our survey . We are planning  further follow-up (at 12th month) so as
to compare this treatment with others  already considered valid in
literature.

Labour inclusion of youths with disabilities –multidi-
mensional assessment with ICF method – ICF multi-
stringa experimentation

A. Lussu1, G. Solinas2, A. Bressan3

1nominated Director of Complex Operative Unit health and socio-
health rehabilitation ASL Cagliari
2Psychologist and physiotherapist Complex Operative Unit health and
socio-health rehabilitation ASL Cagliari
3Degree in Statistics and Economics, Consultant and Senior Trainer,
Studio Vega 

Introduction. The Struttura Complessa Riabilitazione ASL
Cagliari (Cagliari health authority rehabilitation complex), 7 town
councils, the Province of Cagliari and social and welfare organisa-
tions, made available people with specialised roles and competence
with the aim of co-planning stragies, aims and actions for the protec-
tion and development of people with disabilities. In 2006 the project
inserimenti lavorativi ILD (Inclusione Lavorativa Disabilità) (ILD
labour insertion – disability labour inlcusion) was established. The
intention was to create an integrated socio-health work group to
assess young people with disabilities and to facilitate their access
into the work place. Materials and methods. A multi-stringa was
created in ICF language in order to instantaneously highlight the
capacity and performance, work skills and autonomy of the indivi-
dual with the aim of targeted insertion, highlighting the environmen-
tal facilitators needed. Young people with disabilities are assessed
according to their “functioning”, using holistic, multi-dimensional
and ecological methods according to the ICF paradigm. Assessment
was carried out by a socio-health team of physiatrists, physiotherapi-
sts, social workers, psychologists and educators. The assessment led
to a “skills profile” in relation to the person’s abilities. Observation
was carried out in simulated programmes directly experimented in
workshops or traineeships. Results. The observation period, during
which domains and subdomains were gathered (including facilita-
tors/environmental barriers), was useful for conducting targeted pla-
cement. A procedural algorithm was created, with the participation
of other services, such as Ce.S.I.L (Centro Servizi per l’inserimento
lavorativo dei soggetti svantaggiati - Services centre for work place-

ment of disadvantaged persons), as well as the productive sector, to
have the chance for an effective encounter between work demand
and supply. The poster illustrates the flowchart, the assessment pro-
tocol synthesis, the (multistringa) ICF forms used to describe indivi-
duals’ functionality. Conclusion. 21 young people were involved:
15 of the assessed are yet to be inserted and are under the tutoring
of the socio-health team; 10 have been inserted in a traineeship; 7
have been inserted in businesses with borse lavoro (Ministry of
Labour grants for disabled people participating in specific projects). 
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Calcific tendinosis of shoulder. Extracorporeal shock
wave therapy
J.A. Mirallas-Martínez, M.T. Sabater Querol, M.J. Casas-Lázaro, 
M.A. Mendoza-Latorre, N. Guardiola-Beltrán, S. Qudsi-Sinclair.
General Hospital of Castellón. Department of Physical Medicine and
Rehabilitation. Castellón de la Plana. Spain. 

Introduction. ECSWT is an increasingly popular therapeutic
approach to the treatment of a number of soft tissue complaints.
Benefit has been demonstrated in calcific tendinosis of rotator cuff.
The objective is to perform a study of the effect and the tolerance of
the ECSWT, in patients with calcific tendinosis of shoulder. Materials
and methods. Between 14 February, 2002 and 24 February 2010,
we prospectively studied 139 consecutive adults patients with calci-
fic tendinosis of shoulder, treated with ESWT, 1 session for week, 4
weeks. All were assessed before each treatment and one month,
after completion of therapy. Results. 139 subjects, 104 (74.8%) were
women and 35 (25,2 %) men, of 48,7±7,4 years old. The side was
right in 78 (56,1 %) and left in 61 (43,9%). The mean duration of
symptoms was 2,7±2,9 years. They had previously been treated with:
medication 125 (89,9 %), steroid injection 68 (48,9%), electrotherapy
80 (57,6%), sonotherapy 77(55,4%), Cyriax 31(22,3%), thermotherapy
43 (30,9%), kinesitherapy 67(48,2%), and others 25(17,9%) patients.
The interval between the last treatment and the ECSWT was 3,7±7,6
months. The energy density was 0,6±0,5 mJ/mm2, with 2.211,3±750
impulses. At 1 month after the ECSWT, the evaluation resulted in
significant improvement in pain (66,2 % less in activity) and active
articular rank (32,7º more in abduction). The limitations in daily
living activity, sporting and working activity that existed initialy in
139 (100%), persisted in 18 (12,9%) and 26 (18,7%) respectively. The
calcifications that existed in 139 (100%), persisted in 56 (40,3%). The
tolerance was good without important pain in 90 (64,7%), without
secondary effects of interest.  Conclusion. ECSWT in calcific tendi-
nosis of shoulder are well tolerated, and shows a significant effecti-
veness for pain relief, functional restoration and calcifications litho-
tripsi, with a mean satisfaction of 8,2±1,9 (0-10).
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Plantar Fasciitis. Extracorporeal shock wave therapy. 
J.A. Mirallas-Martínez, M.T. Sabater-Querol, M.A. Mendoza-Latorre,
N. Guardiola-Beltrán, S. Qudsi-Sinclair, M.J. Casas-Lázaro.
General Hospital of Castellón. Department of Physical Medicine and
Rehabilitation. Castellón de la Plana. Spain

Introduction. Plantar fasciitis pain is severe and can cause loss
of time from work, sometimes leading to total and/or partial disabi-
lity. The objective is to study the effect and the tolerance of the
treatment with extracorporeal shock wave therapy (ESWT) in plantar
fasciitis. Materials and methods. Between 24 February, 2002 and
24 February 2010, we prospectively studied 120 consecutive adults
patients with plantar fasciitis, treated with ESWT, 1 session for week,
4 weeks. All were assessed before each treatment and one month,
after completion of therapy. Results. 120 subjects, 72 (60%) were
women, and 48 (40%) men, of 49,7±11.3 years old. The side was left
in 60 (50%) and right in 60 (50%). The mean duration of symptoms
was 1,3±2,3 years. They had previously been treated with: medica-
tion 94 (78,3%), steroid injection 94 (78%) electrotherapy 42 (35%),
sonotherapy 65(54,2%), Cyriax 28 (23,3%), thermotherapy 13 (18,8
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%), kinesitherapy 46 (38,3%) and others 32(26,7%). The interval
between the last treatment and the ECSWT was 1,8 ± 2,2 months.
The energy density was 0,36±0,12 mJ/mm2, with 1.432,9±558,2
impulses. At 1 month after the ECSWT, the evaluation resulted in
significant improvement in pain (81,7 % less in activity) and active
articular rank (7,9º±9,9º more). The limitations in daily living activity,
sporting and working activity that initially existed in 120 (100 %),
persisted at the month in 5 (4,2%) and 7(5,8%) respectively. The
fasciitis that existed in 15 (12,5%) disappeared. The spur that existed
in 49 (40,8 %) persisted. The tolerance was good without important
pain in 82 (68,3 %)and without secondary effects of interest.
Conclusion. ECSWT in plantar fasciitis, are well tolerated, and
shows a significant effectiveness for pain relief, functional restora-
tion, with a mean satisfaction of 8,2±2,0 (0-10).
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Lateral epicondylitis. Extracorporeal shock wave the-
rapy
J.A. Mirallas-Martínez, T. Ricarte-Benedito, M.C. Tudela-Salom, 
M.A. Mendoza-Latorre, N. Guardiola-Beltrán, M.J. Casas-Lázaro, 
S. Qudsi Sinclair. 
General Hospital of Castellón. Department of Physical Medicine and
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Introduction. The lateral epicondylitis, in most cases is a result
of repetitive movements that require the forearm muscles to be
engaged. It is a common workplace or athletic injury. The objective
is to study the effect and the tolerance of the treatment with extra-
corporeal shock wave therapy (ESWT) in lateral epicondylitis.
Materials and methods. Between 28 May, 2002 and 24 February
2010, we prospectively studied 65 consecutive adults patients with
lateral epicondylitis, treated with ECSWT, 1 session for week, during
4 weeks. All were assessed before each treatment and one month,
after completion of therapy. Results. Of the 65 subjects, 47 (72,3%)
were women, and 18 (27,7%) men, of 46,8±7,5(30-73) years old. The
side was right in 53 (81,5 %) and left in 12(18,5%). The mean dura-
tion of symptoms was 10,5±11,2 months. They had previously been
treated with: medication 53 (81,5 %), steroid injection 45 (69,2%),
electrotherapy 41 (63,1%), sonotherapy 41 (63,1%), Cyriax
32(49,2%), thermotherapy 13 (20%), kinesitherapy 26 (40%) and
other 9(13,8%). The interval between the last treatment and the
ECSWT was 2,3±2,7 months. The energy density was 0,23±0,09
mJ/mm2, with 1.142,7 ± 335,9 impulses. At 1 month after the ECSWT,
the evaluation resulted in significant improvement in pain of 76,3%
less in activity and active articular rank of 5º more. The limitations in
daily living activity, sporting and working activity that existed initialy
in 65 (100%), persisted only in 2 (3,1 %) at the month. The tolerance
was good without important pain in 46 (70,8%) and without secon-
dary effects of interest. Conclusion. ECSWT in lateral epicondylitis,
are well tolerated, and shows a significant effectiveness for pain and
relief, functional restoration, with a mean satisfaction of 8 ± 2.3 (0-
10).
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Principles of neurogenic dysphagia rehabilitation
I. Avdyunina, L. Chernikova, E. Berdnikovich, N. Dokuchaeva, 
V. Selivanov
Research center of neurology, RAMS Moscow

Introduction. Deglutition is so delicate and accurate coordinated
sequence of events that dysfunction may appear in different stages
and for different reasons and cause diagnostic complications and
therapeutic difficulties. Materials and methods. 123 patients
between the ages of 17 and 78 years with different severity neuroge-
nic dysphagia (ND) (stroke, peripheral neurogenic dysfunction, ctr.)
are investigated. Clinical bedside examination was supplement with
video fluoroscopy (VFSE) and/or fiber optic swallowing evaluation
(FEES). The methods of rehabilitation: dietetic, compensating, trai-
ning, physical-therapy (intra-pharyngeal electro stimulation -IPES
and transcutaneus electrical stimulation -TCES), surgical, substitution
of lost swallowing function with nutrition support. The conception
TCES realized in vocaSTIM based on unity of manual neuromuscular

electro stimulation with special exercises at the same time.
Cricopharyngeal myotomy was fulfilled in M. Abakumov modifica-
tion. Results. We distinguished syndromes of ND: disturbance of
food bolus forming 32%; disturbance of “larynx protection” 80%;
bulbar 44%, pseudo bulbar 53% and false glossopharyngolaryngeal
palsy 15,7%; cricopharyngeal achalasia 16%; esophageal dysphagia
4%. 86% patients had several syndromes. In 57% cases we observed
recovery or obvious improvement and in 1/5 cases we saw no con-
siderable effect. Treatment efficacy depended on etiology, syndrome
and severity of ND, well-timed and functional application.
Crycopharyngeal myotomy dramatic changed for the better quality
of life in 77,8% patients. TCES in all cases was successful and depen-
ded on procedure frequency per day and duration of treatment. The
results were confirmed by FEES or video fluoroscopic swallowing
examination. Conclusion. Successful rehabilitation is impossible
without accurate topical comprehension of ND symptoms.
Rehabilitation strategy must be elaborated in each specific case pro-
ceed from patients originality and under the video
fluoroscopy/endoscopy swallowing examination control.

Characteristics and Prognosis of Pusher Syndrome in
Stroke Patients
Sang Beom Kim,, Kyeong Woo Lee, Jong Hwa Lee
Dept. of Physical Medicine and Rehabilitation, Dong-A University
College of Medicine, Republic of Korea

Introduction. To evaluate the incidence, associated neuropsy-
chological symptoms, imaging feature and prognosis of pusher syn-
drome (PS). Materials and methods. One hundred-ninety-seven
patients with unilateral acute stroke were enrolled. Patients were
evaluated for presence and severity of PS using a standardized scale
for contraversive pushing, neurological examination, assessment of
neuropsychological symptoms (neglect, anosognosia, aphasia,
apraxia), activities of daily living (ADL) and neuroimaging studies
(CT or MRI). ADL was measured with Korean version of modified
Barthel index (K-MBI). Results. PS was found in 10.7% (n=21) of
the included patients. No significant differences were found between
patients with and without PS in age, sex, handedness, initial K-MBI
score, neuropsychologic symptoms, lesion size and cortical involve-
ment. Thalamic lesion was strongly correlated with PS (p< 0.05). PS
had no independent influence on gain in ADL, but spent 4.8±1.7
weeks (p< 0.05) more to reach the same final outcome level than
did patients without PS. Average symptom duration of PS was
14.6±3.6 weeks. Initial severity of PS did not influence on gain in
ADL and recovery period. Conclusion. PS did not affect final func-
tional outcome, but slowed the process of recovery considerably.
And thalamus seems to be fundamentally involved in control of
upright body posture. Presence of PS is more important than seve-
rity of initial PS for prognosis. 

Anxiety and depressive symptomatology in Multiple
Sclerosis patients with vesicourethral and sexual
dysfunction. Preliminary data study
D. Marin, L. Monti Bragadin, E. Biasutti, P. Di Benedetto
Institute of Physical Medicine and Rehabilitation “Gervasutta”
Hospital Udine, Italy 

Introduction. The most common lower urinary tract symptoms
(LUTS) in multiple sclerosis (MS) are irritative, obstructive or mixed
(association of irritative and obstructive (LUTS). Symptoms of sexual
dysfunction are also commonly reported in patients with multiple
sclerosis. The aim of our study was to find the impact of lower uri-
nary tract symptoms in QoL. Materials and methods. We examined
a group (45 subjects) of consecutive chronic progressive multiple
sclerosis patients who regularly received care at the I.M.F.R. rehabili-
tative centre of Udine (Italy). The patients were evaluated with
EDSS, MMSE, BDI, CBA (anxiety scale), SF 12, Qualiveen question-
naire. We studied the correlation between clinical measures (EDSS,
age, sex), vesicourethral symtoms (Qualiveen questionnaire) and
sexual symptoms (evaluated by MSISQ 19) and the relation between
anxiety and depression scores. Results. In our sample, EDSS is not
related with vesicourethral (Spearman’s Rho .207; sign. 2 tailed ,172)
and sexual (Spearman’s Rho .153; sign. 2 tailed ,386) symptomato-
logy. Highly scores at the BDI related with sexual and urinary
dysfunction. Anxiety symptoms are related with primary direct phy-
sical (Spearman’s Rho .355; sign. 2 tailed ,040) and secondary indi-
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rect physical (Spearman’s Rho .365; sign. 2 tailed ,034) sexual
dysfunction but not with tertiary psychosocial dysfunctions.
Conclusion. LUTS may occur in MS even in the absence of severe
disability. Sexual and vesicourethral dysfunctions have a significant
impact in the quality of life of MS patients. The positive correlation
between the BDI and the anxiety scale of CBA scores with the
Qualiveen questionnaire demonstrate the relationship between these
symptoms and the quality of life of MS patients. 
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Soft-tissue surgery and Botulinum toxin treatment in
hemiplegic subjects with lower limb spasticity.
C. Lentino, G.A. Checchia,  A. Barbano, G. Vigo
ASL2 Savonese, ‘Santa Corona’ Hospital, Pietra Ligure (SV) Italy

Introduction. Lower limb spasticity treatment have different possi-
bility, including Botulinum Toxin Treatment (Btx)[1] and soft tissue sur-
gery (Sts)[2]. In this work we evaluated the frequency wherewith two
treatments are associated. Materials and methods. 112 Hemiplegic
patients, underwent a Sts in our Hospital from 2003 to 2008, were
included. All patients were able to walk ten meter at least and the aim
of the treatments was gait improvement. Evaluation protocol, utilized
both Btx and Sts was: a) clinical and neurological evaluation b) obser-
vational gait analysis c) dynamic polyelectromyography (pEMG) d)
Cinematic analysis by optoelectronic system (only in selected cases).
Results. 65 patients out of 112 (group 1: 58% of the total) made only
Sts whereas 47 (group 2: 42% of the total) combined surgical opera-
tion with Btx treatments. Considering only group 2, 49% of them
made btx treatments only before surgery, 27% of them utilized Btx
treatment on non-operated muscles group and 24% of them after Sts
needed of Btx treatment in the same operated muscles group.
However in this last case interval between two Btx treatments grew
after surgery treatment.  Conclusion. Our work confirms that Sts can
reduce Btx treatments in hemiplegic patients with lower limb spasti-
city. However, in some selected cases, Btx treatment after operation
can be useful to maintain improvement obtained with surgery.
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Gait Analysis to assess Kinesio Taping Methot© efficacy
in Neurological Patients
C. Lentino, G.A. Checchia, N. Camuzzini, G. Corvaglia, G. Vigo
ASL2 Savonese, ‘Santa Corona’ Hospital, Pietra Ligure (SV) Italy

Introduction. Kinesio Taping method (KTm) is widely utilized in
sport medicine[1] and recently also in neurological patients [2], but
without scientific evidence about its efficacy. This patients often pre-
sent an irregular Rectus Femoral (RF) recruitment during gait, with
consequent deficit in stability and gait efficacy. In this study we utili-
zed gait analysis to determine if KTm can improve muscular recruit-
ment, and consequently gait, in neurological patients. Materials and
methods. We recruited 10 patients (2 women and 8 men): 5 with
hypoactive and 5 with hyperactive RF during gait. Inclusions criteria
were: a) interval from acute event greater than 6 mouths b) able to
walk 10 meter at least c) no botulinum toxin of physiotherapy treat-
ments during the study. We applied a Taping on RF and changed it
every 3 days for two weeks. Evaluation was performed before and
after application period, and consisted in: a) clinical and segmental
evaluation b) dynamic polyelectromyography (pEMG) of RF c)
Cinematic analysis by optoelectronic system. Results. We considered
the maximum knee extension during stance phase and the maxi-
mum knee flexion during swing phase. From the pEMG we extrapo-
lated some indicators to evaluate the EMG timing and the EMG area.
After the KTm, 7 patients improved the knee extension and 6
patients improved knee flexion. Also in 6 patients the EMG timing

after application was more physiological than before. Conclusion.
This preliminary study encourages us to continue research, conside-
ring more subjects and more muscle groups , and defining which
patients could be suit better for KTm
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Do orthopaedic shoes improve dynamic stability of gait
in patients with severe foot&ankle injuries?
P. Terrier1,2, F. Luthi2, O. Dériaz1,2

1IRR, Institut de Recherche en Réadaptation, Sion, Switzer land
2Clinique Romande de Réadaptation SuvaCare, Sion, Switzer land

Introduction. Orthopedic Shoes (OS) are used to enhance ambula-
tion and encourage participation in daily living activities. Despite
numerous evidences of OS effectiveness, there is still a need to better
characterize their effect on gait. Local Dynamic Stability (LDS) is the
ability of locomotor system to maintain steady gait by accommodating
small perturbations. LDS has been advocated as a clinically relevant
parameter in the evaluation of mobility and the response to therapeutic
interventions [1]. The objective was to assess LDS modification induced
by OS in patients with foot&ankle injuries. Materials and methods.
Thirty patients (age 44.4±11.3yr, body mass 79.8±10.7kg, height
172.8±5.8cm) with severe foot and/or ankle fractures performed four
30s walking trials with Normal Shoes (NS) and OS. A triaxial motion
sensor recorded trunk accelerations at the low back level in Medio-
Lateral (ML), Vertical (V) and Antero-Posterior (AP) directions. LDS was
assessed by computing finite-length Lyapunov exponent (l*) [1].
Results. OS significantly improve gait stability in ML direction (14%):
for NS l*=0.68±0.16; for OS l*=0.59±0.13 (paired t-test p=0.0001). The
effect was less pronounced in V direction: for NS l*=0.70±0.14; for OS
l*=0.66±0.09 (paired t-test p=0.03) and in AP direction: for NS
l*=0.65±0.15; for OS l*=0.59±0.10 (paired t-test p=0.009). Conclusion.
Complex foot & ankle fractures are often associated with a poor outco-
me, especially in terms of gait recovery capacity. Prescription footwear
represents an important part of the treatment of after-effects. We
showed that short walking test using low-cost sensor could efficiently
assess footwear outcome. We observed that OS improve gait quality by
increasing stability. Because poor dynamic stability is associated with a
higher fall risk, this may explain one of the mechanism by which OS
increase patients’ confidence and comfort.
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The assessment of the prevalence rate of cerebrovascu-
lar incidents in patients having undergone Coronary
Artery Bypass Graft (CABG) surgeries and complex car-
diac surgeries, rehabilitated in the Cardiac Rehabi-
litation Department in the Cardiac Surgery Clinic of the
PAM in Szczecin in the years of 2008 and 2009.
I. Denisewicz1, A. Karczmarczyk1, A. Brzeziński1, S. Waligórski1, M.
Brykczyński1, M. Mackiewicz-Milewska1,2
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Introduction. The aim of this study was to asses the prevalence
rate of strokes and transient ischemic attacks among patients subjec-
ted to cardiac operations and safety of intensive cardiac rehabilitation.
Materials and methods. 598 patients: 165 female (28%) and 433
male (72%) operated on and subsequently rehabilitated in the Cardiac
Department in the years of 2008 and 2009 were subjected to retro-
spective analysis. The clinical data of the patients with cerebrovascular
incident diagnosis was analyzed allowing of correlation between cen-
tral circulatory disorder and a kind of surgical procedure carried out.
Results. 33 (6%) patients with clinical symptoms of cerebrovascular
accident in the early postoperative period: stroke 29 (88%) and TIA 4
(12%) were identified. Among patients with such complications 12
(36%) were female and 21 (64%) were male. In early period after car-
diac surgeries (up to 30 days) ischemic stroke or TIA occurred in (6%)
of the patients undergoing rehabilitation in the Department. As many
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as 19 (58%) cerebrovascular incidents concerned patients with heart
valve disease. The greatest proportion of strokes 11 (58%) occurred as
a complication of aortic valve replacement surgery among patients
with valve diseases. Another cardiac surgery laden with high risk of
stroke or transient ischemic attack was mitral valve repair 3 (16%) and
mitral replacement 3 (16%). 32 incidents of CVA occurred in the first 7
days after operation, only one occurred at the Department of Cardiac
Rehabilitation. Conclusion. Intensive cardiac rehabilitation after car-
diac surgery does not increase risk of cerebrovascular accidents. 
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100 Hz vibration of the antagonistic muscle is able to
reduce upper limb flexion spasticity in hemiplegic
patients
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C. Foti5, R. Casale4
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Introduction. To control spasticity is a major task in neuro-motor
rehabilitation. Usually rehabilitation programs are often associated with
the use of drugs both systemically given or locally injected to control
spasticity. However although generally effective, both have side effects
sometimes limiting their use. A third possible way of controlling spasti-
city is by means of physical modalities. Recently mechanical vibration
has been successfully used to reduce lower limb spasticity in spastic
diplegia (1). Aim of the study is to clinically test in a group of hemiple-
gic patients the hypothesis that the application of a selective vibration
stimulus on the upper limb flexor antagonist (i.e. the triceps brachhi)
can reduce the spasticity of the flexor agonist (i.e. the biceps brachii).
Materials and methods. 20 patients affected by upper limb spasticity
were randomly allocated to two groups. (PT) group received daily ses-
sion of physiotherapy; (VIB+PT) received physiotherapy plus 30 minu-
tes of daily 100 Hz vibration, applied over the belly of the triceps bra-
chii muscle of the spastic side. Spasticity was evaluated using the
modified Ashworth scale before starting treatment (T0), 48 hours after
the fifth session (T1) and 48 hours after the last session of vibration
(T2) .Results. Fisher’s exact test showed a statistically significant grea-
ter improvement in the VIB+PT group after 1 week (p=0.0001) and
after 2 weeks (p=0.0078) compared to in the PT group. Conclusion. A
vibratory stimulus of 100 Hz applied to the triceps brachii of a spastic
upper limb is able to reduce the spasticity of the flexor agonist, biceps
brachii. Results suggest a possible beneficial utilisation of a vibratory
stimulation applied to the antagonist muscle in controlling flexion
upper limb spasticity in a group of hemiplegic patients. 
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Mirror therapy in the rehabilitation of lower limb
amputees: are there any contraindications?
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Introduction. Mirror box therapy is used in pain therapy and in
rehabilitation of amputees with phantom limb-related phenomena. It
allows patients to view a reflection of their anatomical limb in the
visual space occupied by their phantom limb. There are only limited
reports of its possible side effects. Materials and methods. We

retrospectively reviewed the existence of side effects or adverse
reactions in a group of 33 non-selected patients with phantom limb-
related phenomena. Results. Nineteen reported confusion and dizzi-
ness, six reported a not clearly specified sensation of irritation and
four refused to continue the treatment. Only four of the 33 patients
did not have any complaints. Conclusion. Possible reasons for this
large number of side effects could be the lack of selection of
patients and the fact that the mirror box therapy was paralleled by a
conventional rehabilitation approach targeted to the use of a pro-
sthesis. Warnings on the need to select patients, with regard to their
psychological as well as clinical profile (including time from amputa-
tion), and possible conflicting mechanisms between box therapy and
conventional therapies should be taken into account.
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Effectiveness of a comprehensive rehabilitation pro-
gram in association with paracetamol at improving
pain in a group of relatively young people affected by
severe OA on waiting list for total joint replacement 
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Introduction. Knee and hip osteoarthritis (OA) are the most com-
mon joint disorders and can also affect relatively young people.
Although comprehensive inpatient rehabilitation and appropriate drug
regimens are well established treatment in the elderly, no data are
available on controlling pain and disability in relatively young people
affected by severe OA on the waiting list for total joint replacement
(TJR). The aim of this study was to assess the of subjects.  Materials
and methods. Thirty Day Hospital patients were enrolled and ran-
domly divided in two groups (A and B). Both groups underwent 15
days of treatment consisting of strengthening exercises, flexibility and
endurance training, relaxation and heat therapy of the painful joint. In
addition to this rehabilitation program, group B patients received
pharmacological treatment, consisting of 1 gr paracetamol three times
a day. Pain intensity variation and absolute value were assessed using
a visual analogue scale before treatment (T0), after each of the 3
weeks of treatment (T1 to T3) and after each of the 4 weeks of the
post-treatment period of observation (T4 to T7). Results. Pain was
relieved in the patients in both groups A and B. However, from the 1st

week of treatment to the end of period of observation there was a sta-
tistically significant greater reduction of pain intensity in group B com-
pared to group A (p<0.01). Conclusion. Stand-alone comprehensive
rehabilitation can reduce pain also in a subgroup of relatively young
patients with a severe form of OA on a waiting list for TJR. Better pain
control can be obtained by adding a level 1 pharmacological treat-
ment, i.e. paracetamol at a full dose of 3 gr/day, to the rehabilitation
program. Thus the reduction in pain level is greater and obtained
more quickly when a comprehensive rehabilitation program is accom-
panied by treatment with paracetamol

Acute stroke assessment in rehabilitation: proposal of a
common regional multicentric dataset.
L. Carcelli1, V. Di Giuseppe1, M. Franceschini2, C. Damiani1
1San Raffaele Portuense, Tosinvest, Rome, Italy
2San Raffaele Pisana, IRCCS, Tosinvest, Rome , Italy

Introduction. The purpose of this project is to adopt an automa-
ted, computerized clinical dataset to collect the medical data of
acute stroke inpatients admitted to the “San Raffaele” (“SR”)
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Rehabilitation Centers of the Lazio region in Italy. Our aim is to
introduce a standardized clinical chart for data collection, shareable
by all regional “SR” Rehabilitation Units by means of the “SR” local
network. This chart will be used to collect admission and discharge
data (clinical and administrative information, functional measures) in
order to create a common database for future prospective studies.
Materials and methods. Every acute stroke patient admitted to an
inpatient rehabilitation program, will receive a systematic asses-
sment. All “SR” Rehabilitation Centers agreed on the collection of a
common set of data including: age, sex, days from onset, dischar-
ging hospital and department, post-rehabilitation discharge destina-
tion, type of stroke (ischaemic or haemorragic), specific lesion loca-
tion (according to Bamford classification), clinical features (size,
hemispatial neglect, aphasia, dysarthria, dysphagia, PEG or NGT fee-
ding) and outcome measures (FIM, Barthel Index, TCT, Canadian
Stroke Scale, Motricity Index) at both admission and discharge.
Administrative automated data will be collected using the
International Classification of Diseases, 9th edition for the admitting
diagnosis and comorbidities.Result and Conclusion. Future pro-
spective research is required to determine whether a shared and
standardized data collection may help to objectify the stroke injury
and the effect of rehabilitative intervention on functional recovery. 
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Tai – Chi effects on balance, mobility, and gait in
parkinson desease: preliminary study
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Introduction. The primary goal of this preliminary study was to
examine whether Tai Chi could improve gait, mobility and balance in
patients with Parkinson Disease (PD). We took into consideration the
importance of the new rehabilitative strategies able to reduce the
disability in PD. Materials and methods. A group of eight patients
underwent the standard protocol treatment and 20 sessions of Tai Chi
training. The inclusion criteria: age between 40-75; H&Y :1.5-3; MMSE
>20; ability to maintain the straight position independently and ability
to walk with/without an assistive device., The exclusion criteria :
serious medical problem; other neurological disorders besides PD. A
pre-and post-testing was performed by the following Scales of
Evaluation: Barthel, UPDRS, FES (fall fear scale ), Tinetti. Results.
The results obtained could confirm the validity, appropriateness and
safety of this treatment. The observed patients demonstrate the balan-
ce and mobility improvement and increased self-confidence in the
daily life activities. Furthermore, all patients expressed the great sati-
sfaction and enjoyment regarding Tai Chi training. Conclusion.
Further randomized study is required and would be performed to
verify and compare the effectiveness and benefits of Tai Chi as a
rehabilitative exercise in addition to the traditional treatment. 
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The impact of body image disturbance on rehabilitation
programs in lower limb amputees: a pilot study
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Introduction. Amputee gait training with a prosthesis seems to
be strongly related to disturbed self body image because of limb loss
and the phantom pain syndrome. This relation is not described in
the literature. The aim of this single centre, pilot study was to verify
and quantify self body image disturbances in amputees and their
impact on rehabilitation programs in these patients, such as adapta-
tion to the prosthesis, anxiety and depression. Materials and
methods. 33 inpatients who had undergone lower limb amputation
were enrolled in this experimental study. All patients participated in
a conventional rehabilitation program for amputees. Exclusion crite-
ria were non-collaboration, serious cognitive impairment, central
nervous system disorders, and severe co-morbidities. The main out-
come measures, assessed at the beginning and at the end of the
rehabilitation program, were: FIM, MMSE, ABIS, TAPES, MPQ, CES-
D, STAI-Y. Results. All patients had notable functional improve-
ments. There was a strong negative correlation between the self
body image disturbance and general and social adaptation to the
prosthesis. There were strong positive correlations between body
image disturbance and state and trait anxiety and depression. Con-
clusion. This study shows the importance of a specific rehabilitation
program. In particular, we observed that early and appropriate pro-
sthesis use is necessary for reconstruction of a correct self body
image.
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Reability of a new video anlisys software to assess
visuomotor skills
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Introduction. Visuomotor skills are the normal psychomotor
development milestones and their alterations might reveal the pre-
sence of motor disorders. In child neurology and rehabilitation the
assessment of these skills is currently performed through more or
less complex neuropsychological or neurophysiologic tests that cap-
ture the disorders effect, but the movement itself is scarcely studied
because complex instruments are needed. Optoelectronic devices
are very expensive, need dedicated rooms and solid markers placed
on the tested subject . For clinical purposes video recording and
video images analysis based devices can be used easily and, as they
don’t need dedicated rooms nor the preparation of the subject,
during normal activities and in not dedicated environments. Mate-
rials and methods. High speed video recording devices and a new
software tool (Dartfish 5.5 tm ) were used to record the movement of
21 healthy children arms during a standardized maze task. The
videofiles were elaborated and joints rotation centers trajectories and
their variation were calculated in different tasks. Results. The obtai-
ned curves were able to separate childrens with different motor
development stages (with a cut at the age of 7) according with stu-
dies performed with much more complex instruments. Conclusion.
This is a low cost method, non invasive, easy to perform and allows
an accurate evaluation of joint angles and a quantitative description
of the movement. The major drawbacks are the single plane impo-
sed by video recording and the requirement for a well organized
and lighted environment.
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Autonomy assessment one year after stroke: predictors
of functional outcomes
E. Medici, R. Lorenzetti, P. Giacchetti, E. Giaccaglini, M. Sebastianelli,
S. Franceschini, R. Casci, P. Orazi, B. Gobbi, M. Baroni 
ASUR Marche Territorial Zone n.5 Jesi, Stroke Care Unit (U.O of
Neurology and U.O of Rehabilitative Medicine.

Introduction. Exploring predictors of functional decline in the
long term is useful to optimize the planning of therapeutic and relief
resources at discharge. Aim of the study is to assess the relief load
and the statistically significant predictors of clinical-functional outco-
me, in terms of autonomy, in stroke patients. Materials and me-
thods. In the year 2008, 170 stroke patients consecutively admitted
in the Stroke Care Unit of the hospital of Jesi , have been evaluated
at admission (T0), at discharge (T2) and 12 months after stroke
through telephone interview (T12). The following predictors of func-
tional dependence (defined as Rankin Scale score ≥ 3) were studied
through logistic regression analysis: age, sex, cognitive impairment,
stroke severity at admission measured with the NIHSS. Comparison
of functional dependence scores between T1 and T12 were perfor-
med using the Wilcoxon’s Test for coupled data. Result. Mortality
rate was 14% at T1 and 21% at T12. Outpatients were 55% at T1 and
88,5% at T12. No statistically significant differences were observed
for functional dependence evaluated at T1 and T12 (65% versus
59%). Rehabilitative treatment was continued with clear prevalence
of the domiciliary setting in 57% of patients. Age is an independent
predictor of necessity of assistance and use of aids in the outpa-
tients. Conclusion. Age, stroke severity and cognitive impairment
are independent predictors of disability one year after stroke, in
accordance with literature data (1). Continuation of rehabilitative
treatment contributes to contain the degree of functional dependen-
ce in the long term after stroke. The effectiveness of a model of
Stroke Care Unit is confirmed both in terms of reduction of mortality
during hospitalization and one year after stroke, both in terms of
functional impairment containment in the long term.
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Are football muscle lesions related to anthropometry?
Preliminary results of an observational study
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Introduction. The risk of a musculoskeletal injury is an unfavou-
rable consequence in physical training. Many factors are involved in
the predisposition to injury. Our purpose was to link measures of
the skeletal length and of the leg circumferences, taken at the begin-
ning of sport season, with various muscle lesions of lower limbs in
the junior elite athletes. Materials and methods. Measures of the
skeletal length and of the leg circumferences were collected for
twenty junior football players (under 16-years-old) at the beginning
of sport season. It has been conducted an observation of muscle
lesions during the following six months. Pearson correlation coeffi-
cient (R) was evaluated between each limb measurements and day
of rest due to the related limb injuries. Results. Fifteen athletes had
at least one injury during the recorded period. Six of them had 2
injuries. Excluding a player who had a stop if 90 days (and conside-
red as outlier), the other injuries implied a mean rest of 7 days.
Positive, but not significant, correlation were found between thigh
circumference at 10 cm (R=0.26, p=0.11) and 20 cm (R=0.20,
p=0.22), and shank circumference at 15cm from inferior border of
patella (R=0.14, p=0.39). No correlations were found with skeletal
length measurements (R<0.1). However, the data were differently
clustered between players with and without injuries. In the injured
group, significant correlations were found between the thigh circum-
ferences (R=0.48 at 10cm, R=0.52 at 20 cm, p<0.05 for both) and the
days of rest. Conclusion. We cannot conclude that anthropometric
measurements influences the possibility of an injury, but our results
suggest that the period of rest after an injury could depend on some
anthropometric measurements.
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Quality of life in disability: from rehabilitation to acces-
sible tourism
D. Bonaiuti
Unità Operativa di Medicina Fisica e Riabilitazione, AO S.Gerardo
Monza

In the beginning of the Third Millennium, people with neurologi-
cal illnesses in Europe are more than 27% of all the population, with
estimated costs of about four hundred thousand million of euros.
Neurological illnesses are the origins of 35% of the total chronic
disabilities and a disability perception strictly related with the “per-
ceived quality of life”. Social and medical problems in the Third
Millennium are overall related to the existence of a lot of older,
chronically disabled people, with degenerative, but clinically stable,
illnesses and with a quality of life expectations that rehabilitation has
to manage by radical changes in goals and exercise programs.
Rehabilitation is the only therapeutic answer now useful to these
subjects for whom the main problem is the disability, and their rela-
ted changes in the quality of life, that should not justify an isolated
way of life, also when they reached the daily activities living auto-
nomy. At present, people with neurological chronic illnesses wanted
to reach not only the daily activities living autonomy, but they wan-
ted a better quality of life, travelling, playing and so on. These new
patients’ requests are the new goal for the rehabilitation. Therefore
the rehabilitation needs to have the competences to manage com-
plexes symptoms and impairments and all the disabilities that
influence the quality of life. And the Individual Rehabilitative Project
has to focus the autonomy in the main activities outside the hospital
and the outpatients settings: in the main field of the ICF Activities
and Participation .These new concerns change the rehabilitative pro-
grams with more specific exercises and a new educational focus for
the physiotherapists that have to teach with more motivation disa-
bled people in their behaviour to prevent the inactivity and improve
the Participation. This goal is more important for disabled people,
(older and young people) because this is the main portion in the
daily time: a fundamental to improve “the quality of life”. So, the
free time can be a new setting to know, improving people abilities
with activities and exercises to propose daily, outside the conventio-
nal rehabilitative setting, with a people better motivated to the parti-
cipation, travelling, playing sports, communicating, and enjoying arts
and cultural activities.

Functioning of patients with breast cancer
H. Burger1, N. Bes̆ić2
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Introduction. Breast cancer is the most frequent cancer among
women. The treatment is determined according to the clinical stage
and can consist of surgery, radiation and systemic therapy (che-
motherapy, biological and hormone therapy). Patients suffer from
problems in different areas of functioning because of the disease
itself and the consequences of the treatment. To plan rehabilitation
of these patients it is necessary to know which are the most frequent
and disturbing impairments and limitations these patients have. The
aim of our study was to find out which are the most frequent pro-
blems of these patients. Materials and methods. All women admit-
ted to the Institute of Oncology, between January and June 2009 for
first breast cancer operation. They filled in ICF brief core sets for
breast cancer, WHODAS-II and EORTC QLQ BR-23 questionnaires.
The same questionnaires have been sent to them again 3 month
post operatively. Results. 87 patients 31 to 83 years old were inclu-
ded. On average, they had preoperative problems in 3 out of 11
areas for body functions, and 2 out of 11 activities and participation.
The number of problems in both increased by 2 after surgery.
Operation increased problems on 6 out of 7 subscales in the WHO-
DAS-II questionnaire and worsened quality of 5 out of 8 quality of
life areas. A greater decrease in all quality of life areas is observed in
patients that have more problems in the functioning. Conclusion.
Women with breast cancer have problems with functioning even
prior to surgery. Postoperatively the number of problems increases.
A greater decrease in quality of life is observed in patients that expe-
rience more problems in function. Rehabilitation would reduce their
impact, and thereby improve quality of life. 
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Furlong hip arthroplasty: functional 7-year follow-up
analysis of a patient population
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Introduction. We report functional results (HHS: Harris Hip
Score) in a population of patients who were all operated by the
same surgical team and who all underwent rehabilitation by the
same physiotherapy team. Materials and methods. 205 biologically
fixed hip arthroplasty implanted from 2000 to 2006 in 182 patients
with mean age 60.5 years (range 13-87) were studied clinically over
a follow-up period lasting from 1 to 7 years. In the population of
patients who chose to have elective surgery, there was a high per-
centage of younger patients. The ‘rehab’ was mainly based on the
lengthening of the muscles, whereas mobilization was dedicated to
articular rigitity which is more important and particularly found in
the younger patient. Results. Mean pre-operative HHS was 45.5,
and then 94.85 at 1 year, and 98.8 at 7 years. We found 19 preco-
cious complications: 7 cases of DVT (3.41%), 5 diaphyseal fractures
of the femur during surgery (2.43%), 4 dislocations of the prosthesis
(1.95%) and 3 cases of transitory palsy of the femoral nerve (1.46%).
There were 6 late complications: the acetabular cup moved (2 cases;
0.97%), the acetabular cup migrated (1 case; 0.48%), the prosthesis
moved after a disphyseal fracture (1 case; 0.48%), the prosthetic
head ruptured (1 case; 0.48%); and in 1 case the prosthesis was
painful (0.48%). Conclusion. In this population of patients who
chose to have elective surgery with this type of prosthesis and reha-
bilitation based only on ‘stretching’ the overall results after 7 years
have been very good and in line with international literature

Analysis of the normal and modified gait in a popula-
tion of healthy subjects
A. Zambito1, P. Fumene Feruglio2, C. Manganotti4, M. Bertagna4, 
P. Pernigo1, G. Crimi4, N. Smania1, A. Sbarbati2, P. Bartolozzi3
1U.O. Medicina Fisica e Riabilitazione Azienda Ospedaliera di
Verona      
2DSMB, Sezione Anatomia e Istologia Universita’ di Verona
3Clinica Ortopedica Universita’ di Verona
4Dipartimento Riabilitativo Ulss 20 Marzana

Anatomical bone modifications can cause a muscle force redistri-
bution which is able to modify gait and posture, in particular by
prosthesis implant. The goal of this study was to induce a reaorgani-
zation of healthy subjects’ body kinematic chain during walking by
an alteration of forces of the hip muscles that can be assimilated to
hip disorders. During gait, external loads, were alternately applied
on the right hand in arm adducted and in 90 degree arm abducted
positions. Before the gait trials a simplefied biomechanical model
was implemented to understand gait alterations with the employed
loads. To quantify gait modifications, Time-distance parameters and
kinematics variables have been taken into account. Both female and
male subjects were investgated due to their anatomical differences.
The conclusion of this study can be summarized as follows: both
external loads induce a trunk inclination to compensate the loads;
trunk inclination in the abducted position of the arm is double that
of the adducted position; female trunk lateral slope and walking
speed were always higher than that of the male likely to compensate
hip muscle fatigue. worthy of remark is the new body configuration
with carried loads similar to the Duchenne’s walk in hip diseases.
The theoretical biomechanical model fits data very well in the
adducted case. These results provide a dataset which can be used as
comparisons in pathological gaits studies. 

Interferential and horizontal therapies in chronic low
back pain due to multiple vertebral fractures: a rando-
mized, double blind, clinical study
A. Zambito, D. Bianchini, D. Gatti, M. Rossini, S. Adami, O. Viapiana
Rheumatologic Rehabilitation, Valeggio s. Mincio Hospital, University
of Verona, Italy

Introduction. Multiple vertebral fractures almost invariably ensue
in chronic low back pain that remains of difficult management.
Electrical nerve stimulation is frequently used but its efficacy has

never been properly evaluated. Material and methods. One hun-
dred and fifteen women with chronic back pain due to previous
multiple vertebral osteoporotic fractures (CBPMF) were randomly
assigned to either interferential currents (IFT), horizontal therapy
(HT) or sham HT administered for 30 minutes daily for 5 days per
week for two weeks together with a standard exercise program.
Efficacy assessment was obtained at baseline and at week 2, 6 and
14 and included a functional questionnaire (Backill), the standard
visual analog scale (VAS) and the mean analgesic consumption.
Results. At week 2 a significant and similar improvement in both
the VAS and Backill score was observed in the three groups. The
two scores continued to improve in the two active groups with
changes significantly (p<0.001) greater than those observed in con-
trol patients at week 6 and 14. The use of analgesic medications
improved only in the HT group. Conclusion. This randomized
double-blind controlled study provides the first evidence that IFT
and HT therapy are significantly effective in alleviating both pain
and disability in patients with CBPMF. 

Respiratory complications after orthotopic liver tran-
splant
A.I. Hijas Gómez, M. Sevilla Benitez, C. Resino Luis, M. Ramos
Solchaga, C. Abad Fernández, P. Gotor Ferrer
Hospital Universitario Puerta de Hierro Majadahonda

Introduction. Orthotopic liver transplant (OLT) is a complex sur-
gery carry out in patients clinically deteriorated with a high risk of
postoperative complications. Pulmonary complications are very fre-
quent (60-70%), involving high morbidity and mortality. In 2008 we
started a treatment program in order to avoid or to minimize these
pulmonary complications after liver transplant. Materials and me-
thods. We reviewed the medical records of 46 adult patients who
underwent liver transplantation during 2008 and 2009. Cause of liver
disease, smoking status, surgery duration, lenght of orotraqueal intu-
bation (IOT) and stay in the intensive care unit (ICU), pulmonary
and extrapulmonary complications, mortality incidence, and physical
treatment data were noted. Results. Pulmonary complications were
detected in 37 patients (80, 4%), pleural effusion was the most fre-
quent in 29 (63%), 6 of them (13%) needed to be evacuated with
thoracentesis. Other complications as pneumonia (8.7%), atelectasia
(4.3%), pneumothorax (2.2%) or acute respiratory distress syndrome
(ARDS) (2.2%) were associated. Since ICU 37 patients started respira-
tory therapy (80.4%), and we also needed to add movilizations and
muscle strengthening in 7 patients (15.2%) who showed a significant
loss of functional activity. Patient mortality was 17.4% (8 patients).
Conclusion. The most frequent postoperative complication is pleu-
ral effusion that usually is solved with diuretics and respiratory the-
rapy, however sometimes it requires to be evacuated by thoracic
tube drainage. We must remember that these patients can present
any type of complication due to their liver disease, inmunosupre-
sión, type of surgery, toxics (smoke and alcohol). A global and fast
intervention with a standardized treatment is essential.
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Left ventricular assist device; a step up for cardiac tran-
splantation
A.I. Hijas Gómez, C. Resino Luis, M. Sevilla Benitez, M. Ramos
Solchaga, J. Montilla Dominguez, N. Perez Fernandez
Hospital Universitario Puerta de Hierro Majadahonda

Introduction. Severe heart failure involves an important health
problem.Progressively multiple devices have been developed to pro-
vide circulatory support to patients who suffer a severe ventricular
dysfunction that compromise their life. Left ventricular assist devices
(LVAD) practically imitate the function of the human heart, reestabli-
sh adequate cardiac output and are well established as a bridge to
cardiac transplantation. Materials and methods. We describe our
experience with three patients with severe heart failure who receive
a LVAD as a bridge to cardiac transplantation, and the physical inter-
ventions we apply. Results. Three male patients, with ages between
31 and 46 years-old, were admitted to the hospital with severe ven-
tricular dysfunction due to dilated cardiomyopathy. All of them
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underwent insertion of a LVAD (Berlin-Heart Excor). After the sur-
gery, patients were evaluated by a physical therapist, and treatments
were initiated. In the intensive care unit (ICU), they received respira-
tory therapy. After transfer for the ICU, they started a trainning pro-
gram which included breathing exercises and gait training with rol-
ling walker. We controlled the intensity of the exercise by a scale of
perceived effort (Borg´s scale), and monitoring the arterial tension
and the cardiac frequency. Sessions of 25 minutes-walking with an
intensity among 2,5 to 3,5 METs were achieved with good tolerance.
Finally, patients were transplanted. Conclusion. Ventricular assist
devices, as the Berlin-Heart Excor, give a new opportunity to “termi-
nal” patients who are waiting for a transplant. These patients are so
deconditioned that an aggressive physical therapy intervention with
an individualized treatment plan is essential.
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Family with charcot-marie-tooth disease. Findings in
gait analysis and treatment
V. Mani, N. Roussos, V. Aggeli, I. Sioutis, N. Lykos, C. Goumas, 
D. Patatoukas
PRM Department, “Asklepieion” General Hospital, Voula, Greece

Introduction. Charcot-Marie-Tooth disease (CMT) is a hereditary
condition resulting in muscle weakness and changes to the mechani-
cal properties of the foot. Impact on the foot is due to atrophy of
the peroneal muscles. Incidence of the disease is 30/100.000.
Progression is very slow and life expectancy virtually normal.
Deformation combined with sensory impairment requires the use of
customized insoles following pedobarogram. Materials and me-
thods. Five members of the same family with CMT were studied.
Two sisters aged 63 and 58, their brother aged 61 and the two sons
of the women, aged 40 and 35 respectively. Static and dynamic gait
analyses as well as photographic scans of all the patients were stu-
died. After the study, a treatment with physiotherapy, exercise and
use of special insoles were recommended. Results. All the exami-
ned patients were presenting high arches (pes cavus) with evidence
of hyperkeratosis under the heads of the metatarsal bones, especial-
ly the 5th. The 63 year old woman had started suffering from ulcera-
tion and was treading only on the forefoot. Four out of five were
presenting a completely missing longitudinal arch in one or both
feet. Lack of toe imprint was present in 4 out of five. In dynamic gait
analysis, the elder were presenting a decrease of gait length and
major instability, but everyone was walking with the line of load
transferred towards the inner edge of the foot. There was a signifi-
cant encumbrance of the heads of the metatarsal bones, especially
the 1st and 5th. Customized insoles were prescribed to all the
patients after the pedobarogram. Conclusion. All patients had a
significant improvement to pain while walking. The elder patients
increased their length and speed of gait, which became less painful.
Earlier adoption of foot insoles improves the quality of walking,
making it painless and functional.

Does treadmill and partial body weight support trai-
ning reduce time of gait recovery after stroke?
S. Bargellesi, C. Brescacin, S. Scapolan, F. Faliero
UO Medicina Riabilitativa- Unità Gravi Cerebrolesioni, Ospedale
Riabilitativo di Alta Specializzazione; Motta di Livenza (TV)

Introduction. The demand of an early gait recovery after stroke
leads to new approaches like using Body Weight Support (BWS) on
a treadmill. Walking training on treadmill with BWS, as a Task orien-
ted rehabilitation, is intended to improve the coordination of motor
activity and to promote symmetric activity of lower limb giving a
postural support. The aim of this study was to investigate if BWS
and treadmill training, combined with conventional physiotherapy,
can accelerate gait restoration compared to conventional physiothe-
rapy alone. Materials and methods. Eight hemiparetic patients, not
later than 120 days from the stroke, with TCT not less than 60/100,
and FAC level 0, were divided by a random selection into BWS
group and Control group. The target was the achievement of FAC 1
and we measured the time needed to reach the goal. Results. The

BWS group takes average 18,5, median 20 days to reach FAC’s first
level while Control group takes average 46,25, median 45, days.
Conclusion. BWS and treadmill training combined with conventio-
nal physiotherapy allows starting precociously gait rehabilitation and
seems to accelerate gait recovery after stroke. We can say that BWS
is an effective integration to conventional physiotherapy, even if stu-
dies with larger groups are needed.
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Neuropsychiatric disorders in patients with severe
Traumatic Brain Injury (TBI): prevalence, phenomeno-
logy and relationship with clinical and functional featu-
res
P. Ciurli1, R. Formisano1, U. Bivona1, A. Cantagallo2, P. Angelelli3
1IRCCS Santa Lucia Foundation, Rome, Italy;
2Department of Neuroscience/Rehabilitation, Hospital and University
of Ferrara, Italy;
3Department of Psychology, University of Bari, Italy; 

Introduction. Neuropsychiatric sequelae are widely reported TBI
patients, and their presence and persistence often have deleterious
effects on recovery and rehabilitation outcomes. Furthermore, neu-
ropsychiatric symptoms, including disorders of cognition, mood,
motivation and behavior1, appear to have an important role in sha-
ping long-term outcomes, particularly those related to family and
social reintegration and return to work2,3. The aim of this study was
to characterize neuropsychiatric symptomatology in a large group of
individuals with severe Traumatic Brain Injury (TBI) and to correlate
these symptoms with demographic, clinical and functional features.
Materials and methods. The Neuropsychiatric Inventory (NPI)4, a
frequently used scale to assess behavioral, emotional and motivatio-
nal disorders in patients suffering from neurological diseases, was
administered to a sample of 120 people with severe TBI. Controls
were 77 healthy subjects. Results. A wide range of neuropsychiatric
symptoms was found in the severe TBI population: apathy (42%),
irritability (37%), dysphoria/depressed mood (29%), disinhibition
(28%), eating disturbances (27%) and agitation (24%). A clear rela-
tionship was also found with demographic (age), clinical (chroni-
city), and functional (GOS score) variables. Conclusion. Neuro-
psychiatric disorders constitute an important part of the comorbidity
in severe TBI populations. Our study emphasizes the importance of
integrating an overall assessment of cognitive disturbances with a
specific neuropsychiatric evaluation to improve clinical understan-
ding and treatment of TBI cases.
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Driving with disability: from idea to realization
E. Skikic-Mujic, P.H. Khadse, S. Trebinjac, P. Richardson
Rashid Hospital, Dubai, Emirates Driving Institute, Dubai

Introduction. With the aim of improving quality of life and inde-
pendency for disabled persons, the idea came of establishing a pro-
per and harmonized program for disabled driving, realized the
necessity of  comprehensive team work, communication between
rehabilitation professionals, training centre for driving, road-traffic
authorities and vehicle adaptation facilities for successful implemen-
tation. Medical assessment is essential to evaluate adequate operatio-

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 97

INDEX



nal, cognitive and higher executive functions of the driver and possi-
ble vehicle adaptations. Materials and methods. Preparation star-
ted as a Project between Rashid Hospital, Emirates Driving Institute
(EDI), Road and Traffic Authorities (RTA), Swed Adaptation and
Arabian Automobiles in February 2009. Step by step implementation
of hand adapted car within EDI, training for instructors, develop-
ment of assessment tools for off road assessment, establishing pro-
per channel of communication with key contact persons within
involved institutions. All clients were assessed off-road for functional
abilities, screening and testing on simulator and on –road asses-
sment was performed if it was required. Results. For the period of
10 months there were 81 disabled candidates who enquired about
the procedure in EDI. In Rashid Hospital 18 patients were assessed
by physiatrist and occupational therapist for driving abilities and
medical report was issued. 12 patients were registered for driving
classes in EDI and from them 6 disabled persons passed the road
test. Conclusion. To achieve the goal of driving with disability and
improve independency and quality of life for physicaly disabled per-
sons, good team work and active participation of all team members
is required. This process needs to be implemented step-by-step, star-
ting with physical disability and continuing with more complex
medical conditions with all required legislative rules and regulations. 
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Comparison between 2 VS (Vegetative State) popula-
tions: cerebrovascular accident (CVA) and anoxic brain
injury (ABI). Clinical and rehabilitative profiles
C. Perin1,2, C. Cornaggia1,2, V. Rega2, D. Ruiu2, C. Cerri1
1Università degli Studi Milano-Bicocca
2Istituti Clinici Zucchi Carate Brianza

Introduction. There are no definite suggestions on the cognitive
rehabilitation approach ( see the Royal College-Physicians-raccoman-
dation)(1) for CVA and ABI VS( 40% of total VS)(2).Monitoring of VS
CVA and ABI patients has been perform to:-aim1-identify different
cognitive and clinical features; -aim2-verify possible different respon-
ses to sensory stimulation; -aim3–investigate correlations between
neuropsycho-neurophysiological and bio-humoral variables.-aim4-
verify if there is a more suitable cognitive scale to monitor CVA/ABI
patients. Materials and methods. VS CVA and ABI patients were
assessed (4 month observation period) (inclusion criteria by
Giacino)(3) at the basal(T0)and final time(T1):- Cognitive
scales(CS):JFKComaRecoveryScale-Revised,Coma–Near-ComaScale
(CNC) ,Wes ter nNeuroSensoryS t imula t ionProf i le (WNSSP) ,
InnsbruckComaScale(ICS), - BasalEEG, -PO2,BMI,Hb,Albumin. At the
Intermediate T (Tint): PO2,BMI,Hb,Albumin. Rehabilitation treatment:
1h/die motor and CPAP fkt and 1h/die psycho-sensory stimulation.
Statistical Analisis: Mann-Whitney U test to Compare CS total scores at
T0,T1 and delta T1-T0.Spearman rank correlation between the cogniti-
ve scale scores and bio-humoral parameters (mean of values T0-Tint-
T1), between cognitive scales and EEG. Results. 11 CVA [4_, 7_] and
10 ABI [1_, 9_] were recruited. Bio-humoral parameters and Cognitive
assessment: no statistically significant differences were
highlighted(aim-1-). For correlation indexes between CS and EEG:
WSNNP-attention (WNSSPA)subitem correlates with the EEG evidence:
WNSSPA score 0-3→EEG:very scarce electrical activity =10sbjct;
WNSSPAscore 5-7→EEG: slow aspecific activity ,Continuous generali-
zed slowing, Intermittent generalized pattern =11sbjct. Spearman coeff
(r= -.200)p>0.05. No correlations between cognitive and bio-humoral
parameters values were found (aim-3-). Conclusion. ABI and CVA
have a scarce recovery and response to sensory stimulation (aim-2)
according to literature (4). WNSSP seems highlight variabilities in the
cognitive response(aim-4-). Further analysis to assess VS are requested
to evaluate whether the patient can show response to stimulation,
according to the recent evidence that VS patients could have fRMI-
brain activation reflecting some awareness and cognition(5). 
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Results of complex rehabilitation treatment in patients
with ankylosing spondylitis
I.-R. Marcu, S. Patru, A. Bighea, R. Popescu
University of Medicine and Pharmacy Craiova

Introduction. Quality of life studies in patients with ankylosing
spondylitis attest to its significant impact on day to day activities and
social interactions. The aim of this study was to assess the efficacy of
complex rehabilitation treatment and its influence on the clinical and
functional status of these patients. Material and methods. The
study included 138 patients with ankylosing spondylitis, mean age
41,52±11,63 years, randomized function of the treatment in 3 lots:
medication lot (56 patients), exercise lot (41 patients) and the stu-
died lot with complex rehabilitation treatment (41 patients). The
patients were clinical, biological and functional evaluated at the
beginning of the study, after 3 months, 6 months and 12 months.
Results. The efficacy of physical-kinetic treatment is reflected by sta-
tistically significant improvements (p<0.05) of scores for BASFI (Bath
Ankylosing Spondylitis Functional Index), HAQ (Health Assessment
Questionnaire), spinal and peripheral joints mobility, muscular force
and decrease of lumbosacral pain on a visual analogue scale. The
minimal number of patients we need to treat for 52 weeks (number
needed to treat- NNT) to prevent the quality of life decrease for one
of them was 4 in the studied lot with complex rehabilitation treat-
ment and 6 for the control lot with kinotherapy. We also established
the profile of the patient with ankylosing spondylitis with a maximal
response at the physical- kinetic therapy. Conclusion. The improve-
ment of the clinical and functional parameters has a significant
impact on their quality of life. 
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Gait modification after 2 years of rehabilitation treat-
ment for the child with cerebral palsy
D. Caimac, R. Marcu, P. Simona, E. Rosulescu, Z. Mihaela
????

Introduction. Abnormalities of gait and ambulation are the main
complain for the caregivers and families of the children with spastic
cerebral palsy. Aim. This study was designed to investigate the long-
term effects of rehabilitation program on gait for the children with
cerebral palsy. Patients and methods. This study included children
with spastic cerebral palsy (CP), (divided in two groups: studied
group and control group), evaluations were made before starting the
rehabilitation (0), after 1 year (1) and after 2 year (2), using Gross
Motor Functional Measurement 88-66 (GMFM), Gross Motor
Function Classification System (GMFCS). We study the efficiency of
rehabilitation treatment standard that include 50 minutes exercise
training and physiotherapy program, four times per week, for 2
years (ideal maximum was 208 session/year), for 66 children (divi-
ded in two groups studied group and control group). 14 participants
withdraw from our study for various reasons before the end of the
second year. Conclusion. The impact of rehabilitation program on
the gross motor abilities and the evaluation using the GMFM scale at
the end of the study notice statistic medium differences between the
two groups (difference median CI%95, p<0,05) the score of GMFM
T3 and T1 was more evident, with the increase of gross motor abili-
ties (for the study groups 7.1 (4.7:9.4) different for the control
group 3.8 (1.8:5.8)).

Effects of physical-kinetic therapy on quality of life in
patients with psoriatic arthritis
I.-R. Marcu, S. Patru, C. Visarion Danut
University of Medicine and Pharmacy Craiova, Romania

Introduction. Approaching the patient with psoriatic arthritis
(AP) depends on the clinical form and the associated dermatoses.
The main purpose of the management of these patients is to ensure
a normal and independent living and an appropriated quality of life.
In this context we considered it appropriate to evaluate the effecti-
veness of evolution of the score for Health Assessment
Questionnaire (HAQ). Material and method. The study included 94
patients, 54% men, divided in three groups comparable in gender,
residence, duration of psoriatic arthritis and of psoriasis, age, disease
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characteristics, smoking: two control lot with drug therapy (32
patients), respectively with kinotherapy (26 subjects) and a test lot
with procedures and exercises (36 patients). Average age of the
patients was 45.3±6.21 years, mean duration of AP 15.5±8.75 years
and of psoriasis 20.11±9.7 years. All patients were evaluated clinical
and functional at the initiation of the study, after 3 months, 6 months
and one year. Results. HAQ dynamics during the 12 months reveals
a positive change especially in the physical-kinetic therapy group.
Based on HAQ indicator we calculated the minimum number of
patients to be treated for 52 weeks to prevent decreasing the quality
of life in at least one of them: 2 in the lot with physical-kinetic the-
rapy and 3 in the lot with kinotherapy. Bath Ankylosing Spondylitis
Functional Index (BASFI) influence on HAQ improvement is well
above 50%; there is a correlation between indicators estimated as
moderately high (0.8). Conclusion. The results show the contribu-
tion of complex physical kinetic therapy to increasing the quality of
life for patients  with psoriatic arthritis.

Osteoporosis in patients with early ankylosing spondy-
litis

I.-R. Marcu, S. Patru, O. Rogoveanu, R. Popescu
University of Medicine and Pharmacy Craiova, Romania

Introduction. Osteoporosis is a well-recognized feature of anky-
losing spondylitis (AS), as well as of other inflammatory rheumatic
diseases. Aim. To determine total body and regional bone mineral
density (BMD) in a cohort of patients with early AS. Material and
methods. Thirty-three patients (26 males and 7 premenopausal
women) with early AS, mean age 33,62±10,5 years were evaluated
regarding lumbar spine and total hip BMD by dual energy X-ray
absorbtiometry (DEXA). Total body measurements were done with
the same device and the results were compared with 33 sex and
age-matched controls. Results. In patients with early AS, BMD was
reduced in both lumbar spine (T score -1.15±1.52) and total hip (T
score -0.71±0.95) as compared with controls (T score 0.13±1.12,
respectively 1.33±0.41, all p<0.05). Total body BMD was also signifi-
cantly  lower in AS patients (p<0.05) and it was correlated with
spine BMD (r=0.70; p=0.00523) but not with total hip BMD. Lumbar
spine BMD was also correlated with disease duration; no significant
correlation was found between BMD at any site and biological
markers of disease activity (erythrocyte sedimentation rate and C-
reactive protein serum levels). Conclusion. We found spine osteo-
penia or osteoporosis in 51.43% patients, while 32% had hip osteo-
penia and none had hip osteoporosis. AS is associated with generali-
zed bone loss that occurs early in the disease course.

Decannulation procedures after serious brain injuries
M. Mackiewicz-Milewska1, H. Mackiewicz-Nartowicz2, S. Lach-
Inszczak1, A. Sinkiewicz2, W .Hagner1

1Department of Rehabilitation, Collegium Medicum in Bydgoszcz,
Nicolaus Copernicus University
2Department of Phoniatry and Voice Rehabilitation, Collegium
Medicum in Bydgoszcz, Nicolaus Copernicus University 

Introduction. The aim of our study was to analyze factors that
may influence positive decannulation in patients with tracheotomy
performed because of the traumatic brain injury, stroke or cardiac
arrest. Materials and methods. Our material includes 127 patients
hospitalized in the Department of Rehabilitation. All of them had tra-
cheotomy performed before the admission. The effect of several fac-
tors on success of decannulation was analyzed. We estimated age,
sex, cause of hospitalization (brain injury, stroke, cardiac arrest),
GCS scale in case of trauma, duration of tracheotomy, tracheotomy
complications, concomitant diseases . Laryngological examination –
endoscopic examination of the larynx and trachea was conducted to
qualify patients for decannulation. To analyze our data a χ2 test, and
in case of small groups χ2 test in Yates modification were used. The
analyses involved the comparison of decannulation and the factors.
Results. A successful decannulation was performed in 40 out of 127
patients i.e. 31.5. We found a positive correlation between age,
cause of hospitalization, duration of tracheotomy and decannulation.
Most of decannulated patients were less than 40 years old. 33
patients out of 74 hospitalised because of the brain injury were suc-
cessfully decanulated. The duration of tracheotomy was from1 week
to 389 weeks. We confirmed that long term tracheotomy results in
decannulation difficulties. The other factors did not influenced on
decannulation. Conclusion. 1. In the analyzed group, the most suc-

cessful decannulations were observed in patients below 40 years of
age after a traumatic brain injury.2.Time interval from tracheotomy
until decannulation has a significant influence on decannulation.
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Heterotopic ossification after hypoxic brain damage.
M. Mackiewicz-Milewska1, S. Jung2, S. Borland2, S. Lach-Inszczak1, 
I. Szymkuć1, J. Cieściński3, W. Hagner1, W. Lasek3
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Nicolaus Copernicus University Bydgoszcz, Poland
2Trauma and Orthopaedics, South Tyneside Hospital, South Shields,
United Kingdom
3Dept of Radiology and Diagnostic Imaging , Collegium Medicum in
Bydgoszcz, Nicolaus Copernicus University Bydgoszcz, Poland

Introduction. Heterotopic ossification is the formation of osseous
masses in the soft tissues where it does not normally occur. It can
cause severe stiffness of joints. The aetiology may be posttraumatic,
neurogenic or gentic. We aim to assess the development of heteroto-
pic ossification in patients who suffer hypoxic brain injury, and look
at the impact on the rehabilitation process. Materials and
methods. We identified 39 patients who developed hypoxic brain
injury after cardiac arrest. We assessed the conscious level, spasticity
and joint stiffness. We diagnosed those who developed heterotopic
calcification using clinical examination, blood markers and X- ray
imaging. Those who had X ray findings of heterotopic calcification
were further assessed by CT scan. Results. In 39 patients, 6 develo-
ped heterotopic calcification (15%). The cause of cardiac arrest
varied. We found that in those patients with heterotopic calcification,
there was increased pain at the site, with increased stiffness of the
joint involved. The commonest joints involved were the hip, elbow
and shoulder. 3 patients had multiple joints involved. Conclusion.
Heterotopic ossification can occur in up to 15% of patients following
hypoxic brain injury. It can lead to increased pain in joints on move-
ment and can prolong the rehabilitation process of the patient
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Construct validity of the ICF Core Set for Osteoarthritis
by Rasch analysis: can it be used as a measuring tool? 
S. Kutlay1, Y. Kurtais Aytür1, A.A. Kucukdeveci1, D. Oztuna2,  
M. Hafız1, A. Tennant3
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Introduction. This study aimed to investigate the construct vali-
dity of the ICF Comprehensive Core Set for osteoarthritis (OA) in
order to test its possible use as a measuring tool for functioning.
Materials and methods. 100 consecutive patients with OA (84 F, 16
M; mean age 63 yr) completed forms including demographic and cli-
nical information besides The Short Form (36) Health Survey (SF-
36®) and the Western Ontario and McMaster Universities Index of
Osteoarthritis (WOMAC). Health professionals completed the ICF
Core Set for OA by interview. The internal construct validities of
“Body Functions-Body structures” (BF-BS), “Activity-Participation”
(AP) and “Environmental” (E) domains were tested by Rasch analysis
and reliability by internal consistency and person separation index
(PSI). External construct validity was evaluated by correlating the
Rasch transformed scores with SF-36 and WOMAC. Results. After
rescoring of some items showing disordered thresholds and deleting
some items that did not fit to the Rasch model, the internal construct
validities of the three scales (BF-BS 16 items, AP 13 items, E 17
items) were good [values of mean item fit (SD) were 0.022 (1.028),
0.040 (1.303) and -0.146 (0.936); those of person item fit (SD) were -
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0.150 (0.646), -0.327 (1.184) and -0.121 (0.624)], indicating a single
underlying construct for each scale. Post-hoc tests showed that each
set of items showed strict unidimensionality. The scales were largely
free of differential item functioning (DIF) for age, gender, years of
education and duration of disease. Reliabilities of the BF-BS and AP
scales were good with Cronbach’s alphas of 0.80, 0.89 and PSI’s of
0.87, 0.91, respectively. Rasch scores of BF-BS and AP showed
moderate correlations with SF-36 and WOMAC scores as expected.
Conclusion. The BF-BS and AP scales derived from the ICF Core
Set for OA has been shown to be valid and reliable by Rasch analy-
sis and might be used as a clinical assessment tool. 

A Randomised Controlled Clinical Trial Comparing Two
Different Types Of Transcutaneus Electrical Nerve
Stimulation (TENS) With Gabapentin In Neuropathic
Pain
A. Dicle Turhanoglu, E. Okuyucu, H. Güler, A. Mansuroglu, C. Ozer
Mustafa Kemal University, Medicine School 

Introduction. The aim of the study is to evaluate the efficacy of
transcutaneous nerve stimulation therapy in the patients with neuro-
pathic pain. Materials and methods. Fifty two patients with neuro-
pathic pain were randomized into three groups. The patients receive
(n=16) gabapentin in first group, conventional TENS in second
group (n=18), and, acu-TENS in third group (n=18). Visual Analog
Scale (VAS) and Leeds Assessment of Neuropathic Symptoms and
Signs(LANSS) scores were used to assess pain and, SF-36 to assess
quality of life (QoL). TENS were administered forty minutes per day,
for five days in a week, in a three weeks period. Pain and QoL were
assessed before and after treatment, after a week and a month later.
Percentage changes in VAS, LANSS and SF-36 scores were calculated
and compared between the groups. Results. Three groups were
similar with respect to sex-distribution, age, pain period, pain inten-
sity, and QoL. Mean decline of VAS score were 30.40±17.72%, in
gabapentin group, 44.93±23.96 % in conventional TENS group, and
28.75±23.96 % in acu-TENS group. At the end of one month mean
changes was %50.33±21.52 in gabapentin group, %53.46±27.48 in
conventional TENS group, and %44.70±28.64 in acu-TENS group. SF-
36 scores were elevated in both groups in all visits. Conclusion. In
one month period after treatment there is a regression in pain and
an increase in QoL in patients who were performed conventional
and acu-TENS treatment just similar with patients taking drug the-
rapy. As a conclusion TENS may be an alternative of medical treat-
ment in neuropathic pain. 

The RTRC Chronic Fatigue Programme
R. Weller
Royal Talbot Rehabilitation Centre, Melbourne, Australia

Introduction. Chronic Fatigue Syndrome (CFS) is a disabling
condition affecting up to 3% of the population; its aetiology is unk-
nown and there is no specific treatment. Increasing numbers of
referrals resulted in the establishment in late 2004 of a dedicated 6
week OP therapy programme at the Royal Talbot Rehabilitation
Centre (RTRC) in Melbourne, Australia for patients with the condi-
tion. Materials and methods. The programme is based on supervi-
sed graded exercise and the Stanford Chronic Disease Self-
Management Programme, the latter as a surrogate for individual
Cognitive Behavioural Therapy. In response to patient concerns
about the programme intensity, relapse rates and following discus-
sions with services in UK and Belgium, this was changed to a 12
week programme from Sept 2008. The programme structure and
content will be described, along with outcome data collected thus
far. Approximately 200 patients have been referred since the pro-
gramme’s inception, but of these, only 109 have completed the pro-
gramme. Reasons for non participation will be described, and in par-
ticular, criteria for identifying patients likely to drop out after com-
mencement of the programme will be explored. Conclusion. CFS is
a common condition and can be responsible for significant disabi-
lity. Outpatient rehabilitation based on graded exercise and teaching
patients self-management strategies is effective in managing CFS.
Screening for patients likely to reject the programme can assist with
planning therapy programmes and reducing “wastage”. More resear-
ch is necessary to identify risk factors for relapse after programme
completion.

Modulated Midfrequency Electrotherapy as Treatment
Modality of Acute Low Back Pain: a Pilot Study.
E. Atabas
Practice of Physical and Rehabilitation Medicine, Bonn, Germany

Introduction. Low back pain is usually associated with high
muscle tonus in the erector spinae muscle which can be measured
by superficial electromyography (EMG). Modulated midfrequency
electrotherapy (MET) can be used to regulate muscle tonus and the-
refore reduce painful conditions in the lower back. Our goal was to
investigate if 20 minutes of modulated midfrequency electrotherapy
has an immediate effect on muscle tonus and pain sensation.
Materials and methods. In this pilot study 20 subjects (mean age
46,7±14,74) suffering from low back pain received MET. Before and
after treatment, EMG of the erector spinae in the segment L5 was
measured. Additionally subjective sensation of low back pain was
evaluated by a visual analogue scale (VAS) with a range from 0 to
10. The inclusion criteria was acute low back pain. Exclusion criteria
included leg pain, pregnancy, neuromuscular and neurological
disorders, muscle atrophy and pacemaker. Results. We could obser-
ve a reduction of muscle tonus from 11±3,13 to 6,48±3,07 micro volt
(p<0,001). The mean VAS-score could be reduced from 6,8±1,39 to
3,7±1,3 (p<0,0001). Conclusion. We could observe that MET redu-
ces pathological high muscle tone in the erector spinae muscle and
also shows an observable benefit regarding pain sensation evaluated
by the patients themselves. Comperative studies with different kinds
of treatment modalities are in progress in order to evaluate and
verify these observations. 

Comparison of ultrasound (US)-guided intra-articular
injections on the three different sites of the knee
Yong Bum Park, Dong Woo Lee
Department of Physical Medicine & Rehabilitation, Sanggye Paik
Hospital, Inje University College of Medicine, South Korea

Introduction. The purpose of this study was to compare the
accuracy rate of the ultrasound (US)-guided intra-articular(IA) injec-
tions on the three different sites of the knee using medial, lateral,
superolateral portals. 1), 2) Materials and methods. In the study, the
ultrasound (US)-guided intra-articular(IA) injection was performed
on 79 knees with radiographically confirmed knee osteoarthritis
(Kellgren/Lawrence grade 2 or 3). Totally 5ml-mixed material of 1%
lidocaine(4mL) and contrast dye(1mL) was injected into the intra-
articular space of knee joint using medial, lateral and superolateral
portals. After an US-guided IA injection into the knee joint, a radio-
graphic image was taken to ascertain whether the injected material
had reached only to the intra-articular space or infiltrated to the soft
tissue. Results. Accuracy rate of the US-guided IA injection on late-
ral portal(96%) or on superolateral portal(100%) of the knee was sta-
tistically significantly higher than injection on medial portal(76%).
(p<0.05). Conclusion. An US-guided IA injection on lateral or supe-
rolateral portal may raise the accuracy rate in knee joint injections.
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A New Method of Ultrasound-guided Intra-articular
Injections in the Knee through the Suprapatellar Bursa
Yong Bum Park, Dong Woo Lee
Department of Physical Medicine & Rehabilitation, Sanggye Paik
Hospital, Inje University College of Medicine, South Korea

Introduction. The purpose of this study was to develop and
assess a new method of ultrasound (US)-guided intra-articular injec-
tions in the knee through a suprapatellar bursa.1), 2) Materials and
methods. In the study, examination was performed on 99 patients
with radiographically confirmed knee osteoarthritis (Kellgren/
Lawrence grade 2 or 3) without an effusion and 40 normal controls.
After US-guided or blind injection of hyaluronic acid (HA) and con-
trast dye through the suprapatellar bursa into the knee joint, a radio-
graphic image was made to ascertain whether the injected material
had reached the intra-articular space. 40 normal controls were exa-
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mined by US to test if the suprapatellar bursa was discernable.
Results. The suprapatellar bursa was evident on US in all 40 normal
controls. An US-guided injection of HA into the knee joint exhibited
a significantly greater accuracy rate (97.8%) than a blind injection
(84.1%). Conclusion. Intra-articular injections through the suprapa-
tellar bursa using US-guidance may raise the accuracy rate in knee
joint injections.
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Therapeutic non-pharmacological approach to reduce
risks of falling in osteoporotic outpatients older than
70 years
D.M. Carlucci1,2, G. Zanardi1,2, P. Chiodera2, V. Coiro1,2

1Specialization School In Medical Hydrology
2Graduate School In Physical Exercise And Sport Sciences, University
of Parma, Parma, Italy.

Introduction. Postural instability, scant dynamic equilibrium(1),
reduced muscle strength and ambulatory speed(2), high degree of
dorsal kyphosis(3) and serum levels of 25-hydroxyvitamin-
D<30ng/ml(4) are predictive of risks of falling. Purpose. The possi-
bility to modify some predictive factors by changing way of life.
Materials and methods. We studied 135(age>70yrs) osteoporotic
outpatients(femoral bone-mineral-density(BMD)=T score<-2.5)with
serum levels of 25-hydroxyvitaminD<30ng/ml, without invalidating
osteoarticular diseases. Subjects were randomly divided into three
groups: Group A underwent 7000IUvit-D treatment plus hydrokinesi-
stherapy in bicarbonate-sulphate-calcium mineral water (at 36C°-
37C°) (“Zellino Spring of Agriturismo Thermae”-Monterenzio,
Bologna-Italy) 3-times/week for 6-months. Group B underwent
hydrokinesistherapy without vit-D treatment. Group C did not recei-
ve any treatments. At recruitment(time 0) and 6 months later, we
evaluated BMD, serum vit-D, subjective symptoms of pain and dyna-
mic tests of spinal column function:Walking Test(“Up and Go Timed
Test”); “finger-flat distance”Test. Statistical analysis: Paired-and
Unpaired-StudentT-tests..Results. BMD did not change at time 6
months vs time 0 in any group. At 6 months, serum vit-D levels
were lower than 30ng/ml in GroupB and C, whereas they were
higher in Group A. Subjective symptoms of pain and dynamic tests
showed significant improvements at time 6 months vs time 0 in
Groups A and B, but not in Group C. Improvements were significan-
tly higher in Group A than in Group B. Conclusion. Hydrokine-
sistherapy reduced pain and the examined predictive factors of fal-
ling. The association of both vit-D and hydrokinesis was more effec-
tive than hydrokinesistherapy alone in improving walking auto-
nomy.
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Effect of Lidocaine Iontophoresis on Pain during
Needle EMG
A. Morchower, T. Annaswamy
University of Texa, Southwestern Medical Center at Dallas (sponsor)
Veterans Affairs (VA) Medical Center, Dallas (study site)

Introduction. Patients often report acute pain associated with the
needle electromyography (EMG) exam. This research study was
designed to test the hypothesis that lidocaine iontophoresis applied
prior to the needle EMG exam will mitigate the pain experienced
during the EMG exam. There have been multiple studies examining
various techniques to reduce pain during needle EMG, but none of
these studies have looked at lidocaine iontophoresis for this purpo-
se. Materials and methods. There were a total of 14 subjects that
participated in this randomized double-blinded, placebo-controlled
study. All subjects had been referred to the VA Hospital EMG clinic
for evaluation of bilateral upper extremity symptoms. A total of 40
mA·min of transdermal lidocaine 4% was administered using ion-
tophoresis over the left opponens muscle. Both left and right oppo-

nens muscles were then tested using a monopolar needle.
Immediately following the EMG, subjects completed a questionnaire
asking them to rate the pain they experienced at the two tested sites
and choose a preference for iontophoresis prior to the needle EMG
exam. Normal saline iontophoresis was used for placebo. No
subjects withdrew from the study. Results. Seven participants recei-
ved lidocaine 4% in the iontophoresis electrode lead. Five partici-
pants in this active group indicated a decreased Visual Analog Scale
(VAS) pain score on the treated side. A total of ten subjects in the
study reported a preference for iontophoresis prior to undergoing
needle EMG. We calculated, with a 95% confidence interval, that
there was a decreased in pain when iontophoresis was used prior to
the needle EMG exam. However, there was no significant difference
between the active and placebo groups. Conclusion. From the data,
we can conclude that there was an apparent placebo effect by the
presence of iontophoresis on pain reduction in needle EMG. Further
studies are needed to determine if lidocaine iontophoresis actually
affects pain perception in needle EMG and if it would be beneficial
to use in the clinical setting.

Neuroplasticity after Spinal Cord Injury: effects of a
walking training 
E. Bizzarini1, C. Pinzini1, C. Urgesi3,4, G. De Maio1, M. Maieron3, 
S. D’Agostini2, C. De Colle2, B. Tomasino4, L. Weis3, P. Cappellaro1,
A. Zampa1

1Department of Rehabilitation Medicine, Spinal Unit, SPINAL, IMFR,
Udine, Italy
2Department of Radiologic Sciences S. Maria della Misericordia
University General Hospital, Udine, Italy
3Department of Biomedical Sciences and Technologies and
Department of Philosophy, University of Udine, Udine, Italy
4Scientific Institute Eugenio Medea, Udine, Italy

Introduction. Aim of the study was to test the effects of a
walking training using Body Weight Supported Treadmill (BWST)
and Functional Electrical Stimulation (FES) in complete spinal cord
injured (SCI) patients. Materials and methods. Participants: 8 tho-
racic level SCI patients, age 33,36±1,14 years, Asia Impairment Scale
A. Material: PO22 Stimulator Fequa and BiacMed systems were used
for FES walking. The training was realized in four steps: 1) Patterned
Electrical Stimulation (PES) assisted isometric exercises for quadrice-
ps muscles, 5 sessions/week for 3 weeks; 2) FES cycling, 3
times/week for 3 weeks; 3) FES walking at BWST (TR Spacetrainer),
3 times/week for 3 weeks; 4) over-ground FES walking training, 3
times/week for 4 weeks. At every steps of the training we tested 1)
quadriceps isometric torque with isokinetic dynamometer during
contraction induced by electrical stimulation; 2) O2 maximal con-
sumption during stress test and energetic cost of gait with respiratory
gases analyzer (VO2000, Medgraphics-USA); 3) post-training changes
of motor activations during observation and imagery of lower and
upper limb movements with fMRI (Siemens AVANTO, 1,5 Tesla).
Results. At the end of the training we verified an increase of quadri-
ceps torque (from 19.6 to 42.7 Nm x m), of walking speed (from
0.09 to 0.20 m/s) and of aerobic performance, with a decrease of
energetic cost of gait (from 32.94 to 30.28 J/Kg/m). FMRI results
showed increased activations of visual as well as of motor and pre-
motor areas during observation and imagery of lower limb move-
ments. Conclusion. 

Our finding confirm that inputs as BWSTT and FES realize in SCI
patients physiologic and metabolic benefits and, more interestingly,
that they can guide cortical plastic changes. 
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Influence of exercise training before coronary artery
bypass surgery on in-hospital perioperatory complica-
tions
H. Branea, C. Streian, I. Gyalai, M.C. Tomescu
Cardiology Clinic City Hospital Timisoara Romania, Cardiovascular
Surgery Clinic, Timisoara Romania

Introduction. Open heart surgery implies specific complications
due to extracorporeal circulation, laminary atelectasis, thromboem-
bolic risk, neuromediator imbalance and mood disorders. Exercise
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training antagonizes these mechanisms medium term after surgery so
we tried to determine its acute effects if sustained intervention is
performed before intervention. Materials and methods. Over a 8-
year period, 40 patients already undergoing supervised phase III
exercise training after acute myocardial infarction required CABG
surgery (study group). We investigated the incidence of periopera-
tory AMI, stroke , thromboembolic events, respiratory infections,
severe depression/anxiety and also mortality and duration of ICU
stay and hospital admission. These data were compared to a control
group of 66 consecutive patients with minimal physical activity prior
to intervention, comparable in terms of risk factors and severity of
the disease (mean age, sex, weight ,BP, DM, systolic function and
number of grafts). Results. Mortality, perioperatory AMI and stroke
were comparable in both groups (5%-study vs 4,5%-control NS ;
7,5% study vs 10% control NS, 7,5% study vs 7,5% control NS respec-
tively). Thromboembolic events, respiratory infections and severe
mood disorders were reduced in the study group (2,5% study
vs.4,5% control p=0,04;5% study vs. 12% control p=0,01;17.5% study
vs.22,5% control p=0,03). As a result, the hospitalization period
decreased from mean 9,8+0,8 days(control) to 8,3+0,8 days (study
group)- p=0,04 as well as the ICU stay from mean 29+1,3 hours to
22+1,5 hours-p=0,03. Conclusion. Patients performing exercise trai-
ning before CABG surgery had fewer in-hospital complications, lea-
ding to reduced need for hospital care.

Role of general practitioners in rehabilitation after
heart surgery
H. Branea, I. Tatar, I. Gyalai, M. Tomescu
Cardiology Clinic, City Hospital Timisoara, Romania

Introduction. Only a few patients can perform long term cardiac
rehabilitation in a specialized unit. The general practitioner is the
closest healthcare professional to them. Many general practices are
well endowed for noninvasive cardiology, including treadmill and
cycloergometer for exercise training. We explored the feasibility of
phase III cardiac rehabilitation in general practices. Materials and
methods. We studied 80 multivessel CHD patients after CABG with
34 performing controlled, phase III exercise training for at least 12
mo in 4 general practices in Caras Severin County, Romania. They
were mostly males (86%) with mean age 58±7 yrs, and EF>40%. We
used cycloergometry, treadmill and circuit walking for 30-40 min, 3-5
times/week to 70% of VO2 max or maximum HR as determined in
previous effort testing in a rehabilitation clinic. Long term complian-
ce was 41%, the rest of the patients formed the control group.
Frequent 6 min walk tests were performed as well as various nonin-
vasive cardiological investigation, with referral for control angio-
graphy if complications were suspected. Results. No deaths occur-
red in both groups, in 1-4 yrs of follow up. The study group had
better effort capacity (effort duration 19,6 vs 12,1min p<0,01, walk
test distance 488 vs 352min p<0,01 rest HR 74 vs 86 bpm p<0,01 and
max HR 154 vs 148 bpm p<0,05). There were no significant differen-
ces in CHD complication rate However, the trends were towards
better anginal threshold in the exercise group (18% admissions VS
12% in the control group) and towards worse rhythm disturbance
rate (24% admissions in the control group). Admissions for heart fai-
lure episodes were similar (12%). Conclusion. Long term cardiac
rehabilitation was feasible and safe in the general practices, in multi-
vessel CHD patients after successful revascularization. There were
clear benefits in effort capacity and quality of life with no additional
medium term risk (1-4 yrs).

Electrical stimulation would be an alternative to rehabi-
litation training in patients with Peripheral arterial
diseases (PAD)
M. Nagasaka1, P. Dobsak2, K. Muroya1, N. Mori1, S. Ebihara1,  
H. Kurosawa1, O. Ito1, M. Kohzuki1
1The Department of Internal Medicine and Rehabilitation Science,
Tohoku University Graduate School of Medicine
2The Department of Functional Diagnostics and Rehabilitation St.
Anna Faculty Hospital and Masaryk University

Introduction. Peripheral arterial diseases (PAD) are occlusive
arterial disease of the lower limbs and lead to intermittent claudica-
tion. The lower limbs on PAD display changes characteristic not only
of chronic ischemia, but also of muscle disuse. This fact means that
aerobic energy production is impaired, oxidative enzyme capacity is

decreased and fiber atrophy is induced in the muscle fiber on PAD.
Low-frequency electrical stimulation (LFES) of the skeletal muscles
has been shown to increase blood flow and oxidative enzyme acti-
vity, to enhance muscular regeneration, and to prevent atrophy. The
aim of this study was to investigate whether electrical stimulation of
skeletal muscles could increase blood flow and represent an alterna-
tive rehabilitation method for patients with PAD. Materials and
methods. A men aged 67 years old with stable PAD, Fontane class II
and ankle brachial pressure index (ABI) 0.75 was studied. He had 26
weeks of home-based low-frequency electrical stimulation (LFES)
applied simultaneously to the quadriceps and calf muscles (1 h/day
for 7 days/week). After the 4, 8, 12, 16, 26 week period, dynamome-
try was performed to determine blood flow, muscle power and
exercise tolerance. Moreover, blood pressure and heart rate were
measured before and after LFES to examine the safety of LFES.
Results. 26 weeks of LFES increased blood flow and muscle power.
However VO2 max did not increased. Blood pressure and heart rate
did not change after LFES. Conclusion. LFES improved blood flow
and muscle strength. But LFES did not improve exercise tolerance.
Moreover LFES could be confirmed for the safety of patients with
PAD. Therefore LFES could be recommended for an alternative reha-
bilitation method in patients with PAD. 

References
Dobsak P et al: Low-Frequency Electrical stimulation increases muscle strength

and improves blood supply in patients with chronic heart failure Circ J
2006;70:75-82.

Neuropathic pain in idiopathic carpal tunnel syndro-
me: the relationships between clinical, electrophysiolo-
gical findings and disability 
E. Cetinkaya, A. Karagoz, H. Rana Erdem, B. Nacir, H. Genc
Ministry of Health, Ankara Training and Research Hospital, 2nd
Department of Physical Medicine and Rehabilitation

Introduction. The aim of the study was to evaluate the neuro-
pathic pain component in idiopathic carpal tunnel syndrome (CTS)
and its relation with clinical, electrophysiological findings and disa-
bility. Materials and methods. Ninety-nine patients with elec-
trophysiologically diagnosed CTS were included. Demographic para-
meters, pain severity and duration of symptoms were recorded. CTS
provocation tests and clinical examination of median nerve were
performed. Disability was assessed with Disability of the Arm
Shoulder and Hand questionnaire (DASH) and Boston Carpal Tunnel
Questionnaire (BCTQ). Electrophysiological grading was done as
described by Padua et al. The Douleur Neuropathique en 4 que-
stions (DN4) was used to select patients with neuropathic pain, and
the Neuropathic Pain Symptom Inventory (NPSI) to assess the inten-
sity of the various qualities of neuropathic pain. Results. CTS was
detected in 176 of 198 hands (154 bilateral, 22 unilateral). One hun-
dred-two hands with CTS (47 bilateral, 8 unilateral) had neuropathic
pain. Seventy-four hands with CTS (30 bilateral, 14 unilateral CTS)
didn’t have neuropathic pain. NCS data didn’t differ between groups
(p>0.05). The mean age, body mass index (BMI), pain duration,
phalen’s sign, square wrist sign showed no differences but severity
of pain, tinnel’s sign, the tethered median nerve stress test, pressure
provacation test, tourniquet test, DASH and BCTQ showed statistical-
ly significant differences between two grups (p<0.01 to p<0.001).
Abductor pollicis brevis muscle weakness and decreased hand grip
values were found in neuropathic pain group (p<0.01).
Paresthesia/disestesia were found to be more prominent symptoms
of neuropathic pain in CTS. Conclusion. In this study, we found
that more than half of the CTS patients had neuropathic pain. Pain
severity and functional disability were severe in patients with neuro-
pathic pain. Because patients with neuropathic pain may benefit
from specific treatments, it is important to distinguish the neuro-
pathic pain component in the way of therapeutic approach. 

Severe osteoporosis: synergic action between pharma-
cological and rehabilitative treatment 
G. Barbera, G. Cardona, L. Lauricella, M. F. Pisano, P. Cataldo, 
G. Letizia Mauro
Università degli Studi di Palermo, Cattedra di Medicina Fisica e
Riabilitativa

Introduction. Osteoporosis is a metabolic pathology of bone,
with a multifactorial pathogenesis and a high incidence rate. The
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main complication is the fracture. Parathyroid hormone has been
recently introduced in the therapeutic scheme. Its daily subcuta-
neous administration induces just a temporary increase of the serum
levels, producing, through a strong anabolizing effect, an increased
bone formation as a primary effect. Materials and methods. 50
women with severe osteoporosis had been enrolled at the Division
of Physical Therapy and Rehabilitation of Palermo University since
July 2006. This diagnosis was established carrying out clinical eva-
luation, instrumental examinations (BMD and radiography of the
dorsolumbar rachis) and blood tests. Patients were subjected to a
treatment including one daily injection of 20 micrograms of parathy-
roid hormone (along 18 months), sessions of magnetotherapy and
then a personalized rehabilitation program, whose goals were the
maintenance of paravertebral muscles tone and trophism and the
improvement of respiratory function and postural control. The clini-
cal evaluation has been performed at the base examination (To), at
4 weeks (T1) and 18 months (T2). In addition to the traditional
Visual Analogue Scale (VAS), used to quantify the algic symptomato-
logy, we have administered the SF-36 questionnaire to assess quality
of life. Results. At the end of every treatment, we observed a
remarkable decrease of pain, a good drug compliance and a gradual
return to the ADL. Besides, a check-up BMD was performed,
showing an unchanged T-score than the previous one. Conclusion.
Pharmaceutical treatment in association with magnetotherapy and
therapeutic exercise seems to be the most useful approach in terms
of reduction of pain and improvement of quality of life. 
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Tecar-therapy in the low back pain in acute phase: our
experience
G. Sanguedolce, C. Venza, M. L. De Luca, F. Scaglia, N. Di Bella, 
G. Letizia Mauro
Università degli Studi di Palermo, Cattedra di Medicina Fisica e
Riabilitativa

Introduction. The term “sciatic syndrome” or lumbar radicular
pain, is used to describe the limb pain which prevails in the territory
of the sciatic nerve distribution with or without neurological deficits.
It interests people aged between 30 and 50 years, especially man;
risk activities are above all stress of lumbar extensors (repeated
moviments of spine, lifting and twist, postural stress and poor or
inadequate muscular strenght). Materials and methods. A popula-
tion of 28 persons having lumbar radicular pain from herniated disc,
treated with a conservative way, was divided into two groups: the
Group A (average age: 46,5 years- 6 females and 9 male) has been
subjected to physical therapy combined (Ionophoresis, TENS, and
laser-therapy), while group B (average age 48,2 years, 6 FEMALES
and 7 male) was treated with Tecar. Two groups were assessed
using the VAS scale for pain, Aberdeen Low Back Pain Scale and the
Barthel to determine the quality of life. Results. The clinical asses-
sment at the end of rehabilitative treatment showed an improvement
in terms of reducing the painful symptoms and restoring functional
autonomy for patients in group B, which have achieved those objec-
tives already from first sittings. Conclusion. The therapeutic rational
of the tecar-therapy is to slow down and change the biological pro-
cesses that are the basis of tissutal damage, through stimulation of
energy from tissues, activating natural repair and anti-inflammatory
processes.
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Case-control study in an integrated treatment of
gonarthrosis using magnetotherapy and therapeutic
exercise VS the same treatment in association with
endo-articular injections
L. Lauricella, G. Barbera, G. Cardona, E. Geraci, G. Letizia Mauro
Università degli Studi di Palermo, Cattedra di Medicina Fisica e
Riabilitativa

Introduction. Gonarthrosis is a chronic degenerative arthropathy
of bone and articular components. From a clinical point of view, it’s
characterized by pain, which is often localized to the anterior or
anteromedial surfaces of the knee. We can also observe functional
deficit, movement limitation, deambulation problems and difficulties
to go up and down the stairs. The aim of our study was to evaluate
the effectiveness, both in terms of pain reduction and functional
recovery, of an integrated therapeutic protocol with magnetotherapy
and therapeutic exercise VS the same treatment in association with
endo-articular injections of low-molecular-weight hyaluronic acid in
patients affected by I°-II° gonarthrosis. Materials and methods. We
enrolled 30 patients, whose age is between 50 and 65 years old, suf-
fering from gonarthrosis not responding to pharmacological treat-
ment. These patients were recruited at the Division of Physical
Therapy and Rehabilitation of Palermo University between
September and December 2009. These patients were randomly divi-
ded into two groups: the A (n=15) followed a rehabilitation protocol
including magnetotherapy and functional re-education; the B (n=15)
received the same therapy in association with endo-articular injec-
tions of hyaluronic acid. Clinical assessment was performed, for both
groups, at the base examination, at 4 weeks and at 8 weeks. In addi-
tion to the traditional VAS, used to quantify the algic symptomato-
logy, we carried out an articular and functional assessment through
the Lequesne Algo Functional Index. Results. At the end of rehabili-
tation treatment, the best results, in terms of pain decrease and func-
tional recovery, have been observed in the group B. Conclusion. A
rehabilitation protocol, that integrate physical therapy, therapeutic
exercise, visco-induction and visco-supplementation, determine a
significant improvement of pain and an increase of the articular
excursion. 
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Our experience in the rehabilitation of fractures of the
upper ankle
N. Stojanovic, B. Katancevic, D. Veljkovic, S. Golubovic, T. Matejevic 
Special hospital for rehabilitation Ribarska Spa, Serbia

Introduction. Ankle fractures are the most common injuries of
the locomotor apparatus. Numerous classification impede saving and
confuse doctors. But should have a doctrinal attitude. For this pur-
pose we analyzed 277 who were injured in medical rehabilitation in
our institution from 2004 to 2009, using statistical data from internal
documents. Materials and methods. Statistical material obtained
structural data are as follows: 
Length of rehabilitation of 10 - 15 day s ............................. 76 (27%) 
of 16 - 35 days ..................................................................... 118 (42%) 
after 35 days.......................................................................... 85 (31%) 
The youngest patient was 15, and the oldest 86 years. 
Women were more numerous and represented 65%. 
With the malleolus medialis fracture .................................. 11 (4%) 
maleleous lateralis ............................................................... 35 (13%) 
bimalleolaris ......................................................................... 104 (38%) 
trimalleoralis ......................................................................... 112 (40%) 

Operation was treated 79 (29%). The surprising fact of late referral
to the stationary medical rehabilitation, which can be seen from the
following facts: 
60 to 120 days ...................................................................... 81 (29%) 
121 to 180 days .................................................................... 80 (29%) 
6 - 12 months ....................................................................... 44 (14%) 
and the other after a year. 

Result. All were first rehabilitated in our institution except for 6
patients. Results of treatment were presented to the following cate-
gories: 
trained for the work ............................................................ 133 (48%) 
trained to work with additional outpatient 
rehabilitation ........................................................................ 78 (28%) 
prepeard for everyday activities or change job ................. 66 (24%). 

The stationary medical rehabilitation are referred to those with
more severe injuries of the upper ankle. Some of them outpatient
rehabilitation. Treatment of these injuries is difficult not only becau-
se of the necessary consolidation of the fracture, but due to sanction
violations ligaments device, which is often neglected. Conclusion.
Adequate orthopedic treatment, early and continuous rehabilitation
of sufficient duration, in cooperation with the orthopedist, allows
the establishment of the functions of the upper ankle and prevents
later static - dynamic changes in ankle joint, but also on foot.
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Algodystrophic Syndrome and in loco-typico fractures
B. Katancevic, N. Stojanovic, D. Veljkovic, S. Golubovic, T. Matejevic
Special hospital for rehabilitation Ribarska Spa, Serbia

Introduction. The main goal of balneotherapy is to privent or, if
it has already occurred to treat the algodystrophic syndrome ( ADS)
whose main clinical manifestations are: swelling, post- traumatic tis-
sue infiltration, movement-related pain, ankle conctracture, muscle
fibrosis and atrophy, inactive atrophy and osteoporosis, etc. All this
is due to the long-term immobilization of the part of the locomotory
apparatus folloving  bone fracture. Materials and methods. Annaul
statistics of patients treated in our hospital is as follows: patients suf-
fering from conctracture after the fracture (26,4%), and contracture
due to other injuries, mainly thigh fracture (15,6%).We have selected
47 patients who have been in the last two years treated for wrist
fracture in loco typico due to fall (78,7%) and a car accident
(21,3%),considering that these fractures are mainly treated conserva-
tively. Average treatment duration amounted to 24 days.Previosly 21
patient (44,7%) have been rehabilitated in the ambulatory care, and
six patients (12,8%), have been treated in the hospital for the second
time. Results. The opponents to the plaster immobilization, i.e. to
the conservative treatment, can rarely suggest anything better for the
majority of fractures. After all, the cause of the ADS is not immobili-
zation solely, but also the improper plaster ommobilization or the
extension, additional orthopedic manipulation, delayed early ortho-
pedic and rehabilitation treatment, etc. Conclusion. Proper early
orthopedic treatment, early mobilization of the injured extremity and
the organism as a whole are the basic prevention of the ADS. 

Osteoporosis in Men 
Ulku Akarirmak
Istanbul University Cerrahpaşa Medical Faculty PMR

Osteoporosıs ın men. Osteoporosis research mainly concentra-
tes on female osteoporosis. However 30% of the patients consist of
men. A man over 50 has a one in four lifetime risk of having an
osteoporotic fracture. Hip fracture rates in male patients keep increa-
sing all over the world. By 2025, number of hip fractures in men will
equal current number of hip fractures in women. Mortality in men
following hip fracture is nearly twice as high as in women. Peak
bone mass, cortical thickness, trabecular width and volume are
higher in men. Thinning trabecula result in perforation in females,
but trabecular thickness preserves trabecular number for a longer
time in men. Estrogen hormone is as important as testosterone in the
pathogenesis of male osteoporosis. There is an important correlation
between estrogen and bone density. DXA is the gold standard for
diagnosis of osteoporosis. The diagnostic criteria for osteoporosis of
the WHO for women can be applied to men over 50 years of age.
Femoral neck, femoral total or spinal (L1-L4) T-scores below (-2,5
SD) according to male reference values denote osteoporosis in men.
Secondary osteoporosis has to be frequently addressed in male
osteoporosis. About %40 of men have secondary osteoporosis with
hypogonadism, corticosteroids and a high alcohol intake being the
leading causes. Low testosterone levels, RA, prostate cancer, GIS
disorders may be responsible for osteoporosis. Patients over 70
years of age are defined as senile osteoporosis. Patients without
secondary osteoporosis are classified as idiopathic. Alendronate,
Risedronate, Zolendronate and Parathyroid Hormone are the medi-
cal agents approved for the treatment of male osteoporosis.
Nonpharmacologic interventions are important in the management
of osteoporosis as well. All patients have to receive the adequate
daily doses of calcium and Vitamin D. Prevention of falls, life style
modifications, exercises (strengthening, posture, coordination) are
issues to be adressed.

Possibilities of neuroplasticity stimulation after surgical
treatment of carpal tunnel
C. Milicin1, M. Dragoi1,2, T. Hoinoiu1, R.G. Dragoi1, G. Noditi1,  
D. Nemes1,2

1University of Medicine and Pharmacy “Victor Babeş” Timişoara
2Emergency City Hospital Timişoara, Medical Rehabilitation Clinic

Introduction. Taking into account the fact that the peripheral
motor nerves are the only nerves from the central nervous system
which can regenerate themselves after axonotomy, the objective of
our study was the analysis of some possibilities of stimulation of

neural regeneration, with eventually potential of neuroplasticity.
Materials and methods. The study analysed 12 patients, with ages
between 37 and 58, separated in 3 groups with 4 patients, each of
them, after surgical treatment of carpal tunnel syndrome. It has been
used the following therapeutically protocol: application of ultra-
sounds (on the regions innervated by the affected median nerve
roots), applications of thermotherapy (fango), electrical stimula-
tion with exponential impulses of the partial or total denervated
muscles, preceded by the electrical diagnosis with determination of
I/t curve and of the alpha accommodation coefficient. The patients
were evaluated at the beginning and the ending of each rehabilita-
tion cure regarding: muscular strength, evaluation of sensitivity,
alpha accommodation coefficient, inverted Dreiser functional index
of the hand, the speed of sensitive and motor nervous conduction.
Results. Analyzing the parameters obtained we found that in the
groups 1 and 3 the lesions were of axonotmesis and neurapraxia
with rapid and beneficial evolution of the patients, the functionality
of the upper limb, the speed of nervous conduction and in the
group 2 the lesions were at the limit between axonotmesis and neu-
rotmesis with the improving of the parameters mentioned before but
not so marked as it is in the groups 1 and 3. Conclusion. The reha-
bilitation procedures used in the protocol have the capacity to acce-
lerate the neuroplasticity, this fact being confirmed by the evolution
of the patients from the groups 1 and 3 whom lesions were of axo-
notmesis and respectively neurapraxia.
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Does human gait exhibit comparable and reproducible
long-range autocorrelations on level ground and on
treadmill?
B. Bollens2, F. Crevecoeur3, V. Nguyen2, C. Detrembleur1, T. Lejeune1,2

1Université Catholique de Louvain, Rehabilitation and Physical
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Introduction. Stride duration of young healthy subjects fluctuates
over the long-term in a very complex way. The presence of long-
range autocorrelations among these fluctuations has already been
highly suggested for subjects walking on level ground1, but the
mathematical methods used among studies are variable. Moreover,
despite the frequent use of a treadmill in rehabilitation, the presence
of such autocorrelations was nearly exclusively assessed during
level-ground walking. The first aim of this study was to detect the
presence of long-range autocorrelations during level-ground walking
with a high level of evidence. The second aim was to challenge the
persistence and the reproducibility of the results during treadmill
walking. Materials and methods. Stride duration fluctuations of ten
young healthy subjects were first assessed on a 37m-long track,
using an integrated approach that combines rescaled range analysis
and power spectral analysis2. Next, the same walking test was
performed twice on a treadmill, in order to test the persistence and
the reproducibility of the results obtained during treadmill walking.
Results. The outcomes of this study confirm with a high level of
evidence that long-range autocorrelations are present among stride
duration variability on level ground. The persistence and the repro-
ducibility of the results during treadmill walking also validate the
use of the treadmill to assess the long-term fluctuations of human
gait. Conclusion. These conclusions widen the current fields of gait
analysis. The assessment of long-range autocorrelations could be
combined with other gait parameters traditionally measured on a
treadmill in order to improve our understanding of normal and
pathological gaits and to enhance our knowledge pertaining to
motor control.
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Dynamic Postural Control
D. Cooper,  E. Antoniuk
Sunny Hill Health Centre for Children 
Slocan Street, Vancouver British Columbia, Canada, 

Seating and positioning to optimize our clients full potential can
present significant challenges as the needs of the client become
more complex. In our workplace we see clients with varying levels
of seating needs but for this presentation we will be addressing
those children at a GMFCS level of 4 or 5. We find that with the
decrease in functional level, the controls within the seating systems
become more complex and more restrictive. Adding too few compo-
nents for the needs of the client on a seating system, can result in
minimal correction and again, reduced function. It is challenging in
these cases to balance the need for support with the freedom to
move. Over the last few years more equipment has become availa-
ble to deal with children with movement disorders as we recognize
that static seating does not benefit these clients. Studies on various
aspects of dynamic seating support the benefits of allowing move-
ment. One of the more comprehensive studies being done in Italy,
with clients with dystonic tetraplegia. At Sunny Hill Health Centre
for Children, we have been applying dynamic systems to seating
problems for approximately 10 years as a method of reducing the
negative effects of rigid seating and to improve function in various
applications. We first started with spring loaded back supports and
have built slowly into headrests, footrests, armrests, knee supports
and lateral tilt systems. We have also used dynamic systems with
clients demonstrating self stimulating movement issues with signifi-
cant success. Lateral tilt is useful for a variety of reasons when dea-
ling with persons with severe neuromuscular disabilities for postural
changes and to assist with gastrointestinal problems.

Abnormal activation of knee and ankle flexors-exten-
sors is related to altered gait in ankylosing spondilytis?
E. Carraro1, Z. Sawacha2, S. Del Din2, F. Spolaor2, A. Guiotto2,  
A.R. Gravina1, R. Guglielmin1, C. Cobelli2, S. Masiero1

1Department of Rehabilitation, University of Padova, Padova, Italy
2Department of Information Engineering, University of Padova,
Padova, Italy

Introduction. Ankylosing Spondylitis (AS) is a rheumatic disease
that predominantly affects axial joints, producing a rigid spine from
the occiput to the sacrum. AS patients could experience a progressi-
ve spinal kyphosis, from a biomechanical point of view this may
induce a forward and downward displacement of the centre of mass
(COM) in the sagittal plane [1]. Even though there is a clinical evi-
dence of an altered posture, only one previous study involving AS
EMG during gait, have been reported [2]. This study was aimed at
examining abnormal EMG patterns of AS subjects, evaluating the
role played in AS gait pattern alterations. Materials and methods.
We recruited 14 AS subjects (age: 49±1 years, BMI: 25±3 Kg). Six
cameras BTS motion capture system (60-120 Hz) and surface EMG
(PocketEMG, 16 channels) synchronized with 2 Bertec force plates
(FP4060-10) were used. 3D-motion analysis of independent barefoot
walking was conducted. Surface electromyographic (EMG) data of
rectus femoris (RF), tibialis anterior (TA) and gastrocnemius medialis
(GM) muscles were collected; hips, knees and ankles flexion-exten-
sion moments and ground reaction forces were evaluated. Results.
RF signals were prolonged at initial contact and non activation was
registered during terminal stance and initial swing phases, TA acti-
vity was delayed during swing, GM muscle always showed a
delayed activation during the stance phase. An increased ankle dor-
siflexion and knee flexion, a decreased hip extension moments were
registered at heel strike, together with an excessive posterior and a
lower vertical force. Conclusion. Our data confirm delays in GM
activation as in [3]; the presence of co-contractions in GM and TA
could be related to the kinetic alterations and the lack of heel
rocker, due to difficulties in accomplishing the shock absorption.

References
1. Bot SDM et al., Rheumatology 1999;38:441-43.
2. De Filippis LG et al., Reumatismo 2006;58(2):132-7.

Rehabilitation of a girl with Opsoclonus-myoclonus
syndrome: case report
B. Marjanović, D. Stevanović-Papić, V. S̆olaja, D. Dragić, G.Mirković
Institute for rehabilitation “Dr M.Zotović” Banja Luka,Republic of
Srpska,BIH

Objective. Opsoclonus –myoclonus syndrome infantil mioclonic
encephalpopaty, ataxia, rare condition with caotic movement eyes,
asinchronic myoclons movements, without deficit consciousness,
EEG- regular. Case. Girl, 2.5 years old, directed to physiatrist because
of unstable walk and tremor. The girl is from the first, regular pre-
gnancy, delivered in the period, in natural way. Early psychophysical
development proceeded properly. On clinical examination were
found ataxic walk with support, hypotonic muscles, rough intentional
tremor and asymmetry, no tendon reflexes are not provoked. The girl
was immediately sent to the Pediatric Clinic, where were made CT
and NMR of brain / findings regular, the EEG recorded a less severe
dysfunction and light irritation changes. Because of the unexplained
etiology, the girl was sent to the Institute for the child and mother in
Belgrade (IMD), where was made NMR of chest and abdomen, NAD
in order to exclusion neuroblastoma. Corticosteroid therapy was invol-
ved and after improvement, were suggested immunoglobulin therapy
IVIG. The girl was included in rehabilitation program, the treatment
by Bobath concept, where there has been achieved a safer sitting,
kneeling and standing balance in the wider base. Conclusion: In con-
clusion we can say that the rehabilitation process is long and that with
medicament therapy leads to clinical improvement and prolongation
of emergence of neurological deficit. Key Words: Opsoclonus-myoclo-
nus syndrome, medicament and rehabilitation therapy.

Correlation between clinical and laboratory measures
in chronic stroke subjects 
E. Carraro1, Z. Sawacha2, A. Guiotto2, P. Contessa2, S. Del Din2, 
C. Cobelli2, S. Masiero1
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2Department of Information Engineering, University of Padova,
Padova, Italy

Introduction. Stroke is the interruption of blood supply to the
brain, causing oxygen and nutrients supplies cut off. It may lead to
brain damages and severe mobility impairments, such as stability
impairment. This study aimed at verifying the relation among clinical
and laboratory measures of balance and investigating their useful-
ness. Materials and methods. Roemberg test was performed on 10
stroke (S) subjects (age: 69.4±8.2 years, BMI: 25.2±2.5 Kg/m2) and
10 control (C) subjects (age: 61.6±8.6 years, BMI: 27.3±2.2 Kg/m2),
with eyes open (EO) and closed (EC). The centre of pressure sway
area (SA), ellipse containing 95% of the data (E), path (CoP) and
velocity (CoPv) (anteroposterior (AP) and mediolateral (ML) direc-
tions) were computed [1] (Matlab). The Tinetti Balance (TB); Berg
Balance Test (BBT); and Time up and go Test (TUG) [2] were admi-
nistered to S group. S and C groups were compared with the
Student t-test. Pearson Correlation coefficient was computed
between instrumental and clinical parameters (SPSS). Results. Mean
balance scale scores of S subjects were respectively: 13.4±3.6 for TB,
45.7±14.5 for BBT, 29.3 s for TUG. Some clinical and instrumental
parameters were correlated: BBT with CoPv parameters in EC, CoP
path AP and CoPv AP in EO; TUG with CoPv parameters and SA,
both in EO (but not CoPv ML) and EC, CoP path AP in EO.
Significant differences were found between S and C in all CoP para-
meters in EO, but only in CoP path and CoPv in AP direction in EC.
Conclusion. Only some clinical and instrumental assessments were
related, indicating that they might measure different aspects of
balance. Some balance alterations were related to visual condition.
Balance analysis should be pursued considering both measurements. 
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Job stress and health professionals: a clinical trial
about a tertiary intervention for the stress management
B. Corrado, F. De Marco, V. Barletta, C. Servodio Iammarrone
University of Naples “Federico II”, Dpt. of Surgery, Orthopedics and
Rehabilitation

Introduction. In recent years the issues related to job stress have
acquired a particular relevance. The job stress can be defined as a set
of physical and emotional negative reactions that occurs when the
demands posed by the work are not commensurate with the skills,
resources or needs of the worker. Work-related stress can adversely
affect health and even cause injuries. The objective of this trial is to
evaluate the effect of a tertiary intervention, a cycle of acupuncture
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sessions implemented on health professionals employed at the AUP
“Federico II” of Naples. Materials and methods. 36 subjects (30
females and 6 males, with an average age of 51 years), all employees
of the AUP “Federico II” of Naples, who complained of clinical symp-
toms attributable to stress conditions, underwent a cycle of acupunc-
ture, which provided 10 sessions lasting 30 minutes each one. All the
patients have been evaluated by means of EUROQoL and Pain-VAS at
T0 (initial assessment), T1 (middle assessment) and T2 (final asses-
sment). Results. The EUROQoL generated 36 different profiles of
health. By comparing the frequency distributions of the profiles in the
three times, we can see that there is a shift in frequency to the profiles
whose score is closest to 1, which represents the improving health
and quality of life. The Pain Vas showed an average improvement of
46,25%. Conclusion. The initial hypothesis that following a tertiary
intervention it’s possible to observe an improvement of the health sta-
tus quality perception from the part of the worker, who has symptoms
of job stress, is confirmed by this study.
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Calcification of the ligamentum flavum as a rare cause
of lumbar spinal stenosis. Case report
S. Amorim; S. Toste; S. Magalhães; J. Macedo; A. Trêpa 
Centro Hospitalar do Porto, Hospital Geral de Santo António

Introduction. Calcification of the ligamentum flavum is a disease
which results in calcium pyrophosphate dihydrate crystal deposition
in the ligamentum flavum and which sometimes causes radicu-
lomyelopathy and spinal stenosis. It has been described almost
exclusively in Japanese people. The cause of this calcification forma-
tion is far from being understood. It is probable that biochemical
disorders, cause calcification. We report the case of a Caucasian man
who presented with a remarkable low back pain associated with
lumbar calcified ligamentum flavum. Case Report. A 46 years-old
male followed in our clinics for a post-traumatic centromedular syn-
drome, with remarkable improvement from ASIA C to ASIA D after
one year of rehabilitation. Five years later he referred a progressive
mechanical low back pain with paravertebral irradiation. There was
no sciatica, no new deficit in the neurological status of lower limbs
neither bladder or bowel dysfunction. Unsuccessful medical and
rehabilitation therapy. A lumbar spinal TC was made, and showed a
calcification of the ligamentum flavum and calcification of the poste-
rior joints capsule with foraminal and spinal stenosis. Conclusion.
Calcification of the cervical, dorsal and lumbar ligamentum flavum is
a progressive disease that starts early in life and becomes symptoma-
tic later in life when spinal stenosis occurs. TC is the optimal dia-
gnostic method, providing an adequate evaluation of the cord com-
pression and an exact definition of the extent of the lesion.The treat-
ment for calcification of the ligamentum flavum is the surgical
decompression by laminectomy or laminoplasty. The prognosis in
most cases is good. However, a rehabilitation program should be
started gradually, as long as possible in the immediate postoperative.
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Analysis and evaluation of anthropometric, biohumoral
and energy expenditure parameters in a sample of
patients admitted in our physical medicine and rehabi-
litation unit
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Introduction. Early diagnosis and treatment of hospital malnutri-
tion reduces complications and length of inpatients stay. The aim of
the study is to monitoring the nutritional status of rehabilitation inpa-
tients, for whom malnutrition is a risk factor for disability. Material
and methods. 47 pts(61±18,9 years), 22 F and 25 M suffering from

stroke, paraplegia, traumatic brain injury, lower limb amputation, limb
fracture and neuropathies, were monitored for 4 weeks; they
underwent intensive rehabilitation and speech therapy. Dietician exe-
cuted a nutritional plan in according to meet personal alimentary
requirements. The evaluation protocol used included B.I. anthropo-
metric data, physical composition, recording of Kcal/day. Data were
elaborated using mean, median and standard deviation, Student’s t
test(α=0,05),line of linear regression. Results. After 4 weeks of follow
up we found improvement of BI (from 26,8±22,2 to 44,4±29,4 α=0,05)
and of BMI (from 25,1±4,6 to 24,8±4,7 α=0,05), both sexes weight loss
(M g 900,F g 600), fat mass decrease (FM) in F(α=0,05), free fat mass
preservation(FFM) and biochemical parameters within normal limits.
We found a positive correlation between B.I. and BMI for both sexes
and between B.I. and FFM in F. There is a negative correlation
between B.I. and FM in overweight and normal weight
M(>65year)and overweight F(<65year) and normal weight F(>65year).
Conclusion. Adapting food intake to the need of patients allows a
preservation of FFM, a decrease of FM, stability of nutritional bioche-
mical parameters and disability improvement in patients suffering
from acute disease. A teamwork is suggested for the assessment of
nutritional risk, the definition of a dietetic plan and its effectiveness 
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A Rehabilitation Department model for a territorial ser-
vice network with an ad hoc public health budget
management
P. Saccavino1, C. Mariani2, M. Sarcinella2, M. Tavoni2
1Director of Department of Rehabilitation ASLTO1 Torino
2Assistant Physiatrists, Department of Rehabilitation ASLTO1.

The Local Public Health Unit TO1 in Turin has created a rehabilita-
tion with its own budget to provide residential and semi-residential
rehabilitation services. The reference population for the Local Public
Health Unit amounts to approximately 500,000 people and 23% of
these are over 65 years old. The assigned objective was to organise
and manage rehabilitation services for patients with complex, severe
disabilities and progressive chronic diseases, both in the acute phases
and after their return home, within the limits imposed by the assigned
economic budget. This goal was achieved by focusing on the fol-
lowing issues: 1.the selection of the resident population with severe
disabilities, identifying their clinical, rehabilitation and social needs;
2.the management of tailored projects and the organisation of intensi-
ve or extensive programs sustainable within the economic budget
with the available resources; 3. the involvement in the project of inter-
nist physicians and public health district managers in the scheme for
taking patients into care, using computer support for communication;
4. the identification of efficacy indicators for patient care profiles; 5.
the three-monthly assessment of total expenditure and forecasting to
enable the public health unit to program the allocation of territorial
resources; 6. the use of a “transmural” model to program agreements
drawn up with accredited private outpatient rehabilitation services in
the local area (15 centres) to create a territorial network and hospital-
territory links; the concomitant management and monitoring by the
Department of the annual budget for these services; 7. the organisa-
tion by the local public health unit of a network for the continuity of
care for patients discharged after intensive or extensive hospital reha-
bilitation treatments. The above-described management model confir-
med the feasibility of, and the need for a new, departmental type of
working organisation, with direct responsibility for its budgeting, for
the rehabilitation units forming part of the Local Public Health Units.

An innovative model for a multidisciplinary approach
to lumbago diagnosis and rehabilitation treatment
P. Saccavino1, C. Mariani2, M. Tavoni2, U. Mirarchi3, M. Arnoldo3, 
P. Gorgerino3, M.G. Lento3, A. Cerrano3

1Director of Department of Rehabilitation, Local Public Health Unit
TO1, Torino
2Assistant Physiatrists, Department of Rehabilitation, Local Public
Health Unit TO1
3Physiotherapists, Department of Rehabilitation, Local Public Health
Unit TO1
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The aim of this study was to describe a model for the assessment
and treatment of lumbago based on a multidisciplinary approach
and the combined use of treatment methods that are innovative for
the public health system. The term “lumbago” indicates not a dia-
gnosis, but a symptom that physiatrists have to use in order to iden-
tify the cause of the problem. The diagnostic hypothesis for the type
of pain involved relies on interpreting the symptom with a view to
establishing the diagnosis of a “movement dysfunction”, and enable
the pathological integrated patterns to be analysed, assessing the
patient’s muscle balance and dynamic stability. Recent neurophysio-
logical and clinical studies have shown that movement dysfunctions
are characterised by an impaired recruitment of low-threshold motor
units and an inadequate control over the stabilisation of spinal func-
tionality (Comerford & Mottram-2001, Bergmark et al.-1989). In
recurrent or chronic lower back pain (LBP), there are changes in
muscle morphology with an altered recruitment and “timing” of acti-
vation of the musculature. Some of these dysfunctions develop even
before the onset of any symptoms and they are factors that contribu-
te to the pain. The inefficient recruitment under low loading of the
spine’s local and global stabilizing musculature is a predictor of
recurrent back pain. During episodes of LBP, there are signs on EMG
relating to the timing of activation of the patients’ multifidus and
transversus abdominus muscles. The diagnosis of a dysfunction must
analyse the two (articular and myofascial) components of the
movement, identifying any weaknesses (uncontrolled movements) or
restrictions (loss of movement). The proposed multidisciplinary
intervention model is based on an early diagnosis of the anatomical
structure sustaining the uncontrolled movement. The purpose of the
recommended therapy is to re-educate the muscles that control the
direction of the dysfunctional movement and the excessively short
or dominant muscles that maintain the situation of weakness and
restriction. It is important to ensure the patient’s active involvement
in the diagnostic phase as well as in the design and implementation
of the rehabilitation program; an analysis of the patient’s psychologi-
cal habitat is also important. The value of the proposed model lies
in the brevity of the treatment needed to reduce or eliminate the
pain, the effective prevention of recurrences, and the beneficial
effect on the user’s health education.

Preve ntion of pressure sores in a rehabilitation center
M. Enjalbert, N. Chaffaut, F. Galtier, T. Bouchema, R. Benyahya
Bouffard-Vercelli Center, Cerbère (France)

Introduction. Pressure sores were a frequent complication of the
immobility which was a typical condition in a rehabilitation center,
particularly in neurological ones. We described the experience in the
prevention of pressure sores in the Bouffard-Vercelli Center which
treated about 700 neurological patients by year and had choose this
subject for the professional practices’ evaluation in the second pro-
cedure of certification. Materials and methods. In accordance with
the consensus conference on pressure sores, we choose to organize
their prevention with a procedure including a systematic evaluation
of the risk by the Braden’s scale for all inpatient entrances and a
prescription of a suitable support and others prevention’s measures
like mobilization. This procedure was effective since 2006 and was
evaluated annually by the retrospective review of 100 drawn lots
patient’s files researching the rate of carrying out (%) for the
Braden’s scale and for the right prevention’s measures, particularly
in terms of support. Since 2008, this evaluation was conducted as
part of national IPAQSS (indicators) experimentation on 100 rehabili-
tation centers. Results. The first evaluation, for 2006, give 30 % of
carrying out for the Braden’s scale and fewer than 20 % for the pre-
scription of the right prevention measures. The second evaluation,
for 2007 give respectively 70 % and 50 %. The third evaluation, for
2008, as a part of national IPAQSS experimentation, give respectively
90 % et 75 %, classifying the Bouffard-Vercelli Center in A-class, the
mean class (C) corresponding respectively with 50 % and 30 %. The
forth evaluation, for 2009 was current. Conclusion. The prevention
of pressure sores included evaluation of the risk and prescription of
a suitable support and others measures like mobilization. The proce-
dure put in place showed good results in three years.
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Quality’s Indicators in PRM
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Introduction. The accreditation of health services was introdu-
ced in France by orders in 1996 and started in 1999 with the first
book of standards (V1) edited by ANAES (national agency for accre-
ditation and evaluation in health). The second one (V2) started in
2004, with HAS (high authority of health) and changed in 2007
(V2007) and 2010 (V2010) with introduction of quality’s indicators.
Materials and methods. We reviewed the first procedure of accre-
ditation (V1) for 15 PRM centers or hospitals with PRM unit, and the
second one (V2 or V2007) for 15 others centers. V2010 is tackled
with experimental evaluation (IPAQSS) of 5 indicators (patient’s file,
outcome letter sending, pain evaluation, nutritional status and pres-
sure sore prevention) in 100 PRM centers with comparative study of
them. Results. V1 was no specific of rehabilitation facilities and give
administrative view of hospitals. V2 and V2007 give a better practical
view of them, with a specific chapter for rehabilitation facilities and
another one for professional practices evaluation. IPAQSS gives a
carrying out level (%) for each indicator. The median level gives C
level and determines higher levels (A and B) and lower levels (D
and E), comparatively between the different centers. This study per-
mits a filing of them for each indicator. Conclusion. Quality’s indi-
cators were management’s tools for health facilities. The accredita-
tion introduced them in the practices of quality’s evaluation for the
supervision of hospitals. The specificity of rehabilitation facilities
was taken into account in some countries (USA for example, with
CARF) but not in others. The PRM section worked on a specific
accreditation. The French model is interesting for its indicators and
its professional practices evaluation.
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Effects of sulphate-sulphide mineral water “Mljecanica”
on patients with hypertension
S. Marković, M. Stefanovski, T. Erceg

Institute for physical medicine, rehabilitation and balneoclimatology
”MljeËanica”, K. Dubica, Republika Srpska

Introduction. Arterial hypertension is the main independent risk
factor for cardiovascular diseases development and death. It affects
development and course of stroke and chronic kidney insufficiency.
Balneotherapy is preferred with patients with hypertension associa-
ted with obesity, diabetes, microangiopathies and atherosclerosis of
peripheral arteries. Goal: To examine effects of sulphate-sulphide
mineral baths on hypertension in stage I after 10-day therapy.  Mate-
rials and methods. Patients with hypertension in stage 1 (Blood
preasure - BP values 140-159/90-99mmHg) sent to Institute
“MljeËanica” for rehabilitation of degenerative rheumatism. Patients
with coronary disease, arrhythmia heart subdecompensated condi-
tions and hyperthyroidism were excluded. All subjects were treated
with kinesitherapy and electrotherapy, while experimental group
(n=30) was also treated with sulphate-sulphide mineral baths (20
minute, 35˚C), daily, for period of 10 days. BP level was monitored
before and after treatment in mineral water. Results. In experimen-
tal group BP level decreased 10 mmHg after 10-days therapy
(p<0,05), and change was evident after 5 days. In the control group
there was no significant change of BP level. Conclusion. Sulphate-
sulphide mineral water “MljeËanica” caused significant (p<0.05)
lowering of arterial BP after 10 days of therapy in patients with stage
1 hypertension
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Effect of eccentric versus concentric exercise on skele-
tal muscle of rats: changes in mitochondrial function
and emergence of oxydative stress
M.E. Isner-Horobeti1,2,  E. Lonsdorfer-Wolf2, L. Rasseneur2,  
S. Doutreleau2, S. Dufour2, F. Daussin3, Y. Burelle3, B. Geny2,  
P. Vautravers1, R. Richard2

1Service de Médecine Physique et de Réadaptation, Hôpital de
Hautepierre, Strasbourg, France
2Service de Physiologie et des Explorations Fonctionnelles, Hôpital
Civil, Strasbourg, France
3Département de Kinésiologie, Université de Montréal, Canada

Introduction. Muscles are approached differently depending on the
type of muscle stimulation induced. Thus during concentric-uphill trai-
ning (CON-UH), gastrocnemius (GAS), and soleus (SOL) are preferen-
tially stimulated, while in eccentric-downhill training (ECC-DH), it is
the vastus intermedius (VI) requested. Besides the development of
force, eccentric training helps to develop other muscle features, throu-
gh metabolic phenotypes and indirectly through mitochondrial respira-
tion. However, little is known about the improvement in muscular oxy-
dative capacities during eccentric. The aim of the study was to compa-
re two types of muscle stimulation (CON-UH vs ECC-DH) in three
types of muscle in rat (GAS, SOL and VI) and to analyse both the mito-
chondrial respiration and the reactive oxygen species (ROS) produc-
tion. Materials and methods. Rats were randomly assigned to either
CON-UH or ECC-DH training and were compared to control group
(CTRL). Rats were trained for 5 consecutive days per week during
4weeks. At the end of the training periods, rats were sacrificed and
muscle were removed: mitochondrial respiration (Vmax) on skinned
muscle fibers, ROS production and Citrate Synthase activity (CS) were
measured. Results. After CON-UH training, Vmax increased (p<0.01)
in GAS and SOL, (CTRL GAS: 3.97±1.04 µmolO2·min-1·mg-1 dw vs
CON-UH GAS: 5.39±0.98 µmolO2·min-1·mg-1 dw; CTRL SOL: 5.71±1.07
µmolO2·min-1·mg-1 dw vs CON-UH SOL: 7.50±1.29 µmolO2·min-1·mg-1

dw), but not in VI. After ECC-DH training, in all three muscles, Vmax
didn’t increase compared to CTRL. ROS production didn’t vary among
GAS and SOL either after CON-DH nor ECC-UH-training, but increased
in VI after ECC-DH training (p<0.01) (ECC-DH VI: 217.47±113.12 pmol
H2O2·min-1·mg-1 ww vs ECC-DH CTRL: 72.03±38.52 pmol H2O2·min-

1·mg-1 ww). Citrate synthase activity decreased (p< 0.01) in VI at the
beginning of ECC- DH training (ECC-DH VI: 18.69±3.96 mUI·min-1·mg-1

vs ECC-DH CTRL: 27.21±8.66·min-1·mg-1). Conclusion. Eccentric trai-
ning didn’t improve muscular oxidative capacities probably due to ROS
production associated to muscle damage.

Analysis of the measurement properties of brass index:
a rasch analysis study 
L. Panella1, S. Caselli2, F. La Porta2, E. Fanton1, S. Cuca Varsalona3

1Rehabilitation Department, ASL Vercelli (Italy)
2Rehabilitation Unit, “Nuovo Ospedale Civile” di Modena (Italy)
3Nursing Home, “La Risaia” di Marcignago (Italy)

Introduction. The Blaylock Risk Assessment Screening Score
(BRASS) Index is a risk screening instrument which can be used to
identify, shortly after hospital admission, those patients who are at
risk for prolonged hospital stay and in need of discharge planning
resources, in order to reduce or prevent post-discharge problems1.
The goal of this study was to test whether raw scores of BRASS
index satisfied criteria for interval-level measurement using Rasch
Analysis (RA). Materials and methods. Data were collected within
an observational study (September 2005 - November 2009) conduc-
ted on a population of patients, admitted both to a department of
Rehabilitation and to a nursing home. An 822 observations sample
(463 patients) was analyzed. The following five requirements were
checked within the context of RA: correct ordering of response cate-
gories, unidimensionality, local independence, invariance and absen-
ce of Differential Item Functioning (DIF). Results. RA showed that
three items had to be rescored and three items had to be deleted
(functional status, behavior pattern, mobility) in order to achieve a
final seven-item solution. However, this showed low reliability (PSI
0.45) and the presence of DIF by gender, length of stay, discharge
destination and patient’s location (hospital vs. nursing home).
Conclusion. The Brass Index does not satisfy criteria for interval-
level measurement. Despite substantive changes to its original struc-
ture in terms of scoring and item content, further adjustments are
needed for the presence of DIF. However, the clinical usability of
this scale at the individual level would be hampered by its low relia-
bility. The clinical implications of these results are discussed.
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Home Based versus Hospital Based Cardiac Rehabi-
litation in patient with Coronary Disease: Prospective
Study
S. Magalhães, H. Costa, M.M. Ribeiro, P. Fernades, A. Barreira,
S. Gonçalves
Santo Antonio General Hospital Oporto (Portugal)

Introduction. Cardiac Rehabilitation (CR) is an essential part of
contemporary care of patients with heart dysfunction, and is consi-
dered a priority in countries with a high prevalence of Coronary
Heart Disease (CHD). However, participation in these programs
remains sub-optimal due to various problems attending CR Units.
Home Based programs have been introduced to widen access and
participation. AIM: To compare relative effectiveness of a Home-
Based and Supervised Centre-Based CR program on modifiable car-
diac risk factors and functional capacity in CHD patients. Materials
and methods. Case-Control Prospective study including all patients
referred to the CR Unit in 2008 and 2009 with a primary diagnosis of
CHD. Some were assigned to a Home exercise training group (n=43)
and others to a Hospital Based. From this latter cohort, patients
within the same range for age, body weight, body mass and initial
diagnosis patients were selected as controls to the Home-Based. All
rehabilitation programs included exercise individual prescription,
nutritional counseling and individual education about cardiovascular
risk factor. Hospital Based program included supervised exercise
sessions twice a week over 8 weeks. Main outcome measures.
Smoking cessation, blood pressure, total cholesterol, LDL and HDL
cholesterol, exercise capacity (measured in ml/Kg per minute on a
symptom limited exercise test), habitual physical activity (self repor-
ted trough questionnaire) were measured at baseline and after a 3
months period. Results. Both groups had similar socio-demographic
and health profiles. “Home” patients had lower habitual physical
activity scores and less significant improvement in exercise capacity
compared to “Hospital” patients. Risk factor control improved signifi-
cantly on both groups. Conclusion. Home-Based CR programs may
be a potentially useful alternative to training in institutional environ-
ments, but they need to be taken into account social characteristics
and individual patient needs to produce superior outcomes.
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Physical therapy and rehabilitation of a patient with
break of blade in post immobilization phase- case
report
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Objective. Shoulder blades break occurs by direct action of force
and the treatment is conservative-limb immobilization and rest.
Consequences of immobility are weakened muscle strength of
shoulder and upper arm, restriction of movement in the shoulder
joint, which disturbs activities of daily living. Physical medicine and
rehabilitation begins immediately after removal of immobilization
and lasts until the full recovery of function of the upper extremity.
Case. In this work is presented a 53 years old  patient who acquired
blow of blunt object in the left shoulder blade. X-ray recordings
verified the fracture and the immobilization of limb was made and
hold for a period of 1 month, under control of orthopedist. After
removal of immobilization, started stationary treatment under the
control of physiatrists. At first examination the patient complained
about pain in his shoulder, clinical findings had shown limited and
painful mobility in the left shoulder joint, impaired muscle strength
and palpitation pain of left shoulder. Parameters of subjective condi-
tion were followed, pain (measured by VAS scale) and clinical status:
range of motion (measured by protractor), manual muscle test.
Measurements were made at the beginning and end of treatment.
Physical therapy and rehabilitation included: kinezitherapy, occupa-
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tional therapy, hydrotherapy, electrotherapy and thermotherapy, it
lasted 4 weeks and brought to increase range of motion in the
shoulder, improvement of muscle strength in the shoulder and
upper arm with reduced subjective pain. Conclusion. In conclusion
we can say that at the end of the period of immobilization, adequate
physical therapy led to significant improvements especially in the
activities of independent living of this patient.

Custom lower limb orthoses, designed according to a
new multidimensional approach, for facioscapulohu-
meral muscular dystrophy (fshd) patients
I. Aprile1, C Bordieri2, A. Gilardi1, M. Lanieri Milazzo2, F. De Santis1,
R. Frusciante3, E. Iannaccone3, E. Ricci1,3, L. Padua1,3

1Fondazione Don Carlo Gnocchi Onlus - Centro Santa Maria della
Pace, Rome, Italy
2Protesi Ortopediche Romane - P.O.R., Rome, Italy
3Università Cattolica del Sacro Cuore, Istituto di Neurologia, Rome,
Italy

Introduction. Autosomal dominant facioscapulohumeral muscu-
lar dystrophy (FSHD), the third most common muscular dystrophy,
is characterised by asymmetric and highly variable muscle weakness.
In FSHD patients, the coupling of the ankle muscles impairment
with the knee, hip and abdominal muscles impairment causes com-
plex alterations of balance and deambulation with involvement their
QoL [1]. Aims of this study are: 1) to evaluate the effects of different
custom orthoses (foot orthosis-FO and ankle foot orthosis-AFO) spe-
cific for FSHD patients, on balance and deambulation, and 2) to pro-
pose a new multidimensional approach to design lower limb ortho-
ses (useful for FSHD and other muscular dystrophies) according to
clinical, functional and biomechanical assessments. Materials and
methods. On 14 FSHD patients a clinical evaluation (MMT, Clinical
Severity Score, 10 m-WT and 2 min-WT), an instrumented motor abi-
lity assessment (including baropodometry, stabilometry, and gait
analysis), a disability (RMI, BBS) and patient-oriented (SF-36, NASS
and Roland Questionnaire) assessment were performed. Patients
were evaluated immediately after delivery and 1 month after deli-
very of the orthoses. Results. Preliminary data showed an improve-
ment of walking performances (10-mWT p<0.01), balance (Romberg
Index p<0.05) and QoL (PCS<0.01) when the patients wore the
custom lower limb orthoses. Conclusion. The study shows that: 1)
foot-orthoses and ankle-foot-orthoses customised for FSHD patients
improve posture, balance and walking performance and 2) the desi-
gn of the orthoses can be improved by means of a multidimensional
clinical and biomechanical assessment.
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Walking and balance in facioscapulohumeral muscular
dystrophy (FSHD): clinical and instrumental asses-
sment
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Introduction. Facioscapulohumeral muscular dystrophy (FSHD)
is a dominantly inherited disorder characterised by an asymmetric
and heterogeneous involvement of the facial, scapular and disto-
proximal leg muscles. Interesting results have been obtained using a
stereophotogrammetric system to quantitatively describe the walking
capacity of FSDH patients, but this method is expensive and time-
consuming [1]. In this study we propose a simple, economical instru-
mented approach – an electronic platform– to quantitatively measu-
re plantar pressures (static analysis), gait (dynamic analysis), and
balance (stabilometric analysis). Materials and methods. A total of
16 FSHD patients were included in this study and compared with 16
matched healthy subjects. In all patients the following protocol was
performed: 1) clinical assessment (MMT and CSS); 2) walking perfor-
mance (10m WT and 2min WT); 3) disability (RMI and BBS) and
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patient-oriented assessment and 4) instrumental evaluation. Results.
Static evaluation shows in FSHD, with respect to healthy subjects,
that plantar pressure moves forward to the forefoot (p<0.05).
Walking evaluation was found to be a reliable tool for simple quanti-
tative gait analysis in FSHD patients showing a high correlation both
with performance measures (10 m WT and 2 min WT, p<0.01) and
with clinical severity measures (CSS, p<0.002). Finally, the stabilome-
tric evaluation shows a greater instability of FSHD patients with
respect to healthy subjects and shows a significant correlation with
the 10 m WT, the CSS and the Berg Balance Scale (p<0.05), showing
them to be sensitive tools of evaluation of balance. Conclusion.
Our electronic platform seems to be a simple and economical instru-
mented approach to quantitatively measure plantar pressures in
stance, walking performance and balance in FSHD patients. 
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Low back pain in facioscapulohumeral muscular
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Introduction. Facioscapulohumeral muscular dystrophy (FSHD) is
a dominantly inherited disorder characterised by an asymmetric and
heterogeneous involvement of the facial, scapular and disto-proximal
leg muscles. Abdominal muscle weakness and hyperlordosis are often
present. Recently a deterioration of Quality of Life (QoL) in FSHD
patients we reported. [1]. In this prospective study we used a multidi-
mensional protocol to evaluate the occurrence of LBP and its impact
on the QoL in FSHD patients. Materials and methods. Fifty-five con-
secutive FSHD patients were enrolled To measure the clinical severity
of the disease, a Clinical Severity Scale (CSS) was applied. The LBP
assessment was performed by using three patient-oriented measures: a
generic (SF-36), a distrectual (NASS) and disease-specific (Roland) que-
stionnaire. Moreover in 10 patients, by using a stereophotogrammetric
system, a walking task was performed. A system of axes rigid with the
trunk and the pelvis was defined using several markers. The spine
angles in the sagittal (tilt), frontal (obliquity) and coronal (rotation) pla-
nes were defined by the relative movement between these two coordi-
nate systems. Finally a correlation of clinical, patient-oriented and bio-
mechanical findings was performed. Results. Seventy-seven percenta-
ge of the patients complained LBP. Roland was highly related to clini-
cal picture, physical and mental aspects of QoL domains. The lumbar
column in FSHD patients showed an higher instability than healthy
and this data is significantly correlated to Roland. Conclusion. Our
study shows that LBP is common in FSHD patients and it influences
their QoL. Moreover a relationship we observe between LBP anterior-
posterior instability of the lumbar column in FHSD patients. A specific
postural treatment could be included in the rehabilitation program of
FSHD patients to reduce or treated LBP. 
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Plasticity of organization outpatient. Experience in the
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Introduction. Non-residential rehabilitative intervention is cha-
racterized by the need to interpret the functional changes but also

INDEX



the limitations of autonomy and consequent dependence in daily
living activities and working relationships. For this reason the reha-
bilitative intervention on the person always tended to intervene at
various levels, as indicated by ICF: etiology, impairment, disability
and handicap. The "round care" of the individual is able to address
the various issues that have an impact. That particular type of disabi-
lity, through the efforts of a group of coordinated professionals pre-
pare a draft individual rehabilitation. Materials and methods. The
task assigned to our structure in the Lazio Region is to treat patients
with complex disabilities. For that reason at taking charge of the
piece is evaluated through a comprehensive framework of disability
using the ICF. The subject is assessed by using validated scales for
the specific disability. At the end of the path of rehabilitation, the
patient is again evaluated with the same measurement system, admi-
nistered at the entrance. Results. Our organizational model allows
us to monitor through the measuring instruments clinical activity, the
outcomes of rehabilitation projects and the achievement of objecti-
ves over time optimizing the appropriateness of rehabilitation.
Conclusion. Over the years there has been a continual evolution
and diversification of sources of disability conditions that have come
under our observation for both directions by changing both our
institutional capacity to differentiate the offer rehabilitative and this
has imposed to maintain an adequate standard knowledge and
scientific update and above all to structure new and more integrated
operating routes to achieve the goals of the individual rehabilitation
projects.
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Introduction. The treatment of UNE may be conservative or sur-
gical. Despite different opportunities in treating UNE, optimal mana-
gement remains controversial. The objective of this systematic
review is to determine whether surgical and conservative treatments
are effective in reducing symptoms and increasing nerve function.
Materials and methods. The review will include controlled clinical
trials using truly random or quasi-random allocation of treatment.
We will search the Cochrane Neuromuscular Disease Group Trials
Register MEDLINE, EMBASE, CINAHL, AMED, LILACS and PEDro.
Results. We found four RCTs1-4 and three of them were included in
a meta-analysis to evaluate the clinical evolution. In the three studies
simple decompression was compared with transposition (submuscu-
lar or subcutaneous) of ulnar nerve. We also performed a meta-
analysis of the neurophysiological outcome including two papers.
We found no significant difference in post-operative clinical scores
and motor nerve conduction velocity between simple decompres-
sion and transposition (subcutaneous or submuscular) of ulnar
nerve. Conclusion. No evidence is available on the effectiveness of
conservative treatment in reducing symptoms and increasing nerve
function. Simple decompression and decompression with transposi-
tion have the same efficacy.
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Introduction. Experimental studies indicate that neurons in the
medial portion of the primary motor cortex are actively involved in
walking. The recently developed near-infrared spectroscopic (NIRS)
imaging technique allows visualization of cortical activities during
dynamic movements. There is evidence that the prefrontal and pre-
motor cortex might be involved in controlling locomotion to adapt
to the increasing speed in the acceleration phases (Suzuki, 2004). No
evidence is available on the prefrontal cortex function in controlling
gait in patients with ataxia. Materials and methods. We have eva-
luated 20 patients with gait ataxia. The prefrontal activation during
walking was evaluated by NIRS. The system can detect changes in
oxygenated hemoglobin (oxyHb), deoxygenated hemoglobin
(deoxyHb), and total hemoglobin (totalHb) variation in the cerebral
cortex. We also studied 10 normal subjects. Results. Gait ataxia was
bilaterally associated with changes in hemoglobin oxygenation in
prefrontal cortical regions. The levels of oxyHb and totalHb started
to increase 3 to 5 s after the task onset, reached a plateau at 5 to 10
s, and returned to the baseline 3 to 5 s after the end of the task. The
median variation of oxyHb, deoxyHb, and totalHb during gait were
respectively 2.4 , -0.2, 2.2in the right lobe and 2.3, -0.6, 2.1 in the
left one. No activation of prefrontal cortex was found in normal
subjects. Conclusion. Furthermore this imaging technique may also
be applied to the evaluation of cortical activation patterns during
pathological gait, such as that seen in stroke and Parkinson’s disea-
se, and may enable us to study how these patterns are modified
during and after rehabilitative intervention.
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Introduction. Ehlers-Danlos syndrome (EDS) is a heterogeneous
group of hereditary connective tissue disorders, whose main features
are skin hyperextensibility, joint hypermobility and tissue fragility.
Pain is a common problem in EDS but the features and nature of the
pain are not yet been investigated. Materials and methods. 38 EDS
patients (26 with the hypermobile and 12 with the classic forms)
were evaluated using a discriminative pain tool (ID Pain) to evaluate
the origin of pain (nociceptive vs neuropathic), the Italian version of
the Neuropathic Pain Symptom Inventory (NPSI) scale to assess the
severity of neuropathic pain, and the Numeric Rating Scale (NRS) to
generally assess pain severity..Results. Mean NRS was 6.7/10 (SD
1.8) and 93% patients complained of at least moderate pain (≥3/10).
According to the ID Pain, 42% patients likely suffered from neuro-
pathic pain. Dividing patients into the 2 clinical variants (i.e., classic
and hypermobile) did not show any statistical difference. Females
complained of more severe pain than males in most pain domain
from NPSI, as often observed in pain assessment. Statistical correla-
tion between age and pain measures showed that older patients
complained of more severe pressing/deep pain (NPSI domain) than
younger and that the former complained of higher occurrence of
pain during a day (frequency weighted NPSI domain). Conclusion.
The current results showed that pain is a crucial symptom in EDS.
Nociceptive pain would be expected because of the primary joint
involvement. Unexpectedly, the study showed that pain has major
neuropathic features. A correct therapeutic and rehabilitative approa-
ch may improve quality of life of these patients. Further studies are
needed to better understand the origin of neuropathic pain. 

110 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



References
Beighton P et al. Ehlers-Danlos syndromes: revised nosology, Villefranche,

1997. 1998. Am J Med Genet 77:31-37.
Castori M., Camerota F. Celletti C., Grammatico P., Padua L. Quality of Life in

the Classic and Hypermobility types of Elhers-Danlos Syndrome Ann
Neurology (in press)

Bouhassira D. et al Development and validation of the Neuropathic Pain
Symptom Inventory. Pain 2004 (108) 248-257

Castori M, Camerota F, Celletti C., Danese C., Santilli V., Saraceni V.M.,
Grammatico P. Natural History and Manifestations of the Hypermobility
Type Ehlers–Danlos Syndrome: A Pilot Study on 21 Patients. American
Journal Medical Genetics A 2010 Feb5

Padua L. et al Validation of the Italian version of the Neuropathic Pain
Symptom Inventory in peripheral nervous system disease. Neurol Sci. 2009
(30) 99-106

Focal muscle vibration in the treatment of upper limb
spasticity: a pilot randomized controlled trial in chro-
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Introduction. Some evidence demonstrates that the muscle vibra-
tion technique activates proprioceptors and reduce spasticity. In this
study we investigated the effects of repeated muscle vibration (rMV)
on the upper limb spasticity in patients with chronic hemiplegia
(more than one year). Materials and methods. We randomized in
two groups 49 consecutive patients (33 males, 16 females, mean age
58,43±14,37): the treated group (TG) and the control group (CG).
The TG (28 patients mean age 56,88± 13,26) underwent to a low-
amplitude focal rMV at a fixed frequency of 100 Hz applied over the
pectoral minor, the biceps and carpal flexor muscles. The patients
were treated for 3 consecutive days, 3 times a day, with each applica-
tion lasting for 10 min for each site. The CG (21 patients mean age
60,47±15,86) received a sham vibratory stimulation. All the patients
were evaluated before treatment (T0) after one week (T1) and after
one month (T2) with the Wolf Motor Function Test (WMFT). WMFT
score were analyzed using the Wilcoxon signed rank tests. Results.
The total score of WMFT improves one month after treatment in the
TG (p: 0.01). No change was observed between T0 and T1 in the SG.
No significant differences were founded in the CG. Conclusion. The
results showed that rMV technique may be a reasonable option for
the improvement in the upper limb function and may help the reha-
bilitation program for the chronic stroke patients. 
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Introduction. Ehlers-Danlos syndrome is a heterogeneous group
of a hereditary connective tissue disorders. Among the 6 major
types, the hypermobility and the classic types are the most common.
The characteristics features of this syndrome are skin hyperextensibi-
lity, joint hypermobility, cutaneos fragility. Pain, fatigue and other
problems are frequently referred from these patients but no previou-
sly studies about quality of life have been investigated. Materials
and methods. The Italian version of SF36 was assessed to 21 EDS
patients. We compared the SF36 results of the EDS sample with
Italian norms. Results. We observed marked deterioration of QoL in
EDS patients in most SF36 domains with respect to the Italian norms.
We also divided our cohort into 2 subgroups (hypermobile type

n.12, classic type n.9) according to the clinical form and did not find
any difference in QoL pattern. Conclusion. We found all SF-36
items altered in EDS patients, excepted role emotional and mental
health compared to Italian normal population. They have a lower
participation in physical and social life referred to important pain
and fatigue; we think that the normality of mental pattern are proba-
bly due to the inclusions of these patients in a personalized follow-
up program that probably positive influence the emotional pattern. 

References
Beighton P et al. Ehlers-Danlos syndromes: revised nosology, Villefranche,

1997. 1998. Am J Med Genet 77:31-37.
Castori M, Camerota F, Celletti C, Grammatico P, Padua L. Quality of Life in the

Classic and Hypermobility types of Elhers-Danlos Syndrome Ann Neurology
(in press)

Apolone G, Mosconi P. Questionario sullo stato di salute SF-36. Milan (Italy):
Guerini e Associati, 1997.

Castori M, Camerota F, Celletti C., Danese C., Santilli V., Saraceni V.M.,
Grammatico P. Natural History and Manifestations of the Hypermobility
Type Ehlers–Danlos Syndrome: A Pilot Study on 21 Patients. American
Journal Medical Genetics (in press)

Group rehabilitation versus individual rehabilitation
following knee and hip arthroprotesis
F. De Santis1, I. Aprile1, A. Gilardi1, G. Robustelli1, R.S. Rizzo1, 
L. Padua1,2 

1Fondazione Don Carlo Gnocchi Onlus, Centro Santa Maria della
Pace, Rome, Italy
2Università Cattolica del Sacro Cuore, Istituto di Neurologia, Rome,
Italy

Introduction. In recent years a prosperous literature concerning
cost effectiveness studies was produced. The aim of these studies is to
evaluate the cost-benefit ratio of a particular intervention or treat-
ments, and to compare standard intervention with alternative ones in
order to determinate if alterative is more cost effective [1]. The group
rehabilitation programs, in some pathological conditions, could permit
a better allotment of the economical resources but few studies are
reported on the efficacy of group physiotherapy with respect to indi-
vidual physiotherapy [2]. The purpose of this study is to compare the
effects of group rehabilitation (GR) with respect individual rehabilita-
tion (IR) in patients undergo knee and hip arthroprotesis. Materials
and methods. This is a single-blind, randomized controlled trial. On
24 patients, clinical -disability evaluation (JOASH, IKS, DI) and
patient-oriented assessment (SF-36, WOMAC and VAS) were perfor-
med. Patients who were able to weight-bear postoperatively were
included and then randomized (T0) in two intervention program:
group GR/IR -who performed GR for 15 days (T1), followed by the IR
for 15 days (T2); and group IR/GR - who performed the IR for 15
days (T1), followed by GR for 15 days (T2). Results. Comparing the
changes from baseline T1-T0 and T2-T1 separately in the two groups
no significant differences were observed in all outcome measures.
Conclusion. This trial suggests that the group rehabilitation program
is likewise efficient as the individual rehabilitation in patients undergo
knee and hip arthroprotesis able to weight-bear postoperatively.
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ulnar neuropathy at elbow
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Introduction. Recently, ultrasound (US) has proven to be helpful
in detecting nerve entrapment syndromes. The aim of the study is to
evaluate role of US in increasing diagnostic sensitivity, US parame-
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ters and relationships with neurophysiological findings in Ulnar
Neuropaty at Elbow (UNE). Materials and methods. As comple-
ment of clinical-neurophysiological assessment we performed nerve
US on 33 patients with clinical suspected UNE. Results. Pathological
neurophysiological findings were detected in 79%. Pathological US
findings were found in 91% considering cross sectional area (CSA),
and in 88% considering anterior-posterior diameter. The combined
use of both tools increased the detection of abnormal findings to
97%. A correlation between CSA and neurophysiological severity
were observed. Conclusion. We confirmed that US is a useful com-
plement to neurophysiology in diagnosing UNE and that there is a
correlation between nerve morphology and neurophysiological fin-
dings. Moreover, CSA at the point of maximal engagement seems
more sensitive than anterior-posterior diameter
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Introduction. The recovery of gait in post-stroke patients is rela-
ted to the static and dynamic balance and leads to a better quality of
life too. Our proposal is to use a progressive loading system (using a
system of BWS) during a neuromotor re-education program. Mate-
rials and methods. We have recruited 16 post-stroke patients
during post-acuzie hospitalized rehabilitation. Each patient was
recruited within 6 weeks after acute and was randomized into one
of two groups: A) early loading with reduced body weight + con-
ventional treatment (30 ‘+30’ daily for 4 weeks) and B) conventional
treatment (60 ‘a day for 4 weeks). At the beginning (T0) and at the
end of trial after 4 weeks (T1), patients in group A and B were sub-
mitted to the following protocol: 1) disability assessment with
Barthel Index (BI), Hauser and Deambulation Index (DI); 2) Walking
and balance assessment through the Berg Balance Test (BBT) and
Gait Assessment Rating Scale (GARS) 3) muscle tone evaluation with
the Ashworth scale and muscle strength with the Motricity Index. To
assess the sample homogeneity and representativeness , the two
groups were compared with a broad group of post-stroke patients
hospitalized in our Centre (N = 63). Results. We used Mann-
Whitney test for comparisons between groups and the Wilcoxon pai-
red-sample test for the analysis of differences between T0 and T1.
Significant differences were found on disability scales (BI, DI: P
<0.05) balance (BBT: P <0.05) and gait (GARS: P <0.05). Conclusion.
Early loading in post-stroke rehabilitation using a BWS system does
not cause the appearance of elementary and pathological patterns of
movement, but rather increases the recovery of autonomy related
with deambulation and balance.
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Introduction. Our goals were to evaluate: the appropriateness of
the couple sitting in the desk-chair also with respect to the chair or
the board, the breaks times by activism and possible teaching physi-
cal activity, the weight of the backpack and mode and time of tran-
sport, frequency of pain in school and compared to other activities.
Materials and methods. Sample of 287 school- age children. Using
questionnaires and direct assessments were recorded: anthropome-
tric and data related to ergonomics as the weight of the backpack,
the measures of the school desk and chair, the adequacy of the sit-
ting posture, and the position related to the teacher, habits transport
backpack, time spent to arrive to school; presence and frequency of
pain at school and in extracurricular activities. Results. Transport of
backpack is correlated with age (P <0.0001), height and weight of
the child (P <0.05), no sex and distance to school. The weight of the
backpack does not vary between the primary and secondary school
(P> 0.05) but remains statistically above the limit of 15% required by
legislation (P <0.05). The frequency of perceived pain generally
increases with age and among males, but is higher in school activi-
ties (respectively P = 0.002 for age and sex P <0.00005) than in
those extracurricular (respectively P = 0.04 and P = 0.002). Finally,
the frequency of pain increases to school in the sample does not
perform physical activity during breaks provided (P <0.005).
Conclusion. The presence of the DV in our sample is present and
appears more related to the position in class and lack of physical
activity during breaks in the program that the transport of the back-
pack at school.
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Introduction. It’s recognized that the repeated and prolonged
loading produces increased bone mineral density and morphology
of femur structures. These asymmetries are more obvious on the left
side. Many authors have linked these differences with the lateraliza-
tion of manipulative and complementary limbs activities. Our goal
was to evaluate the asymmetry in the distribution of the load (wei-
ght bearing) in quiet standing, correlating it, if confirmed, with late-
ralization (hand, leg, eye), different tasks, and support base varia-
tion. Materials and methods. 42 healthy subjects (mean 27.9 AA,
SD±8.7, 12 _ / 30 _) have completed 8 tests continuous of 5’’ anyo-
ne, using a baropodometric platform, under 4 different conditions:
with visual manipulation, cognitive-perceptual and anticipatory
postural tasks, standardized and comfortable foot position. To all
participants were administered a battery of short and structured tests
to investigate the lateralization of limbs, leg and eye. Results. Our
sample of right-handed subjects (79.5%) and left-handers (11.3%) is
similar to the general distribution reported in the literature (P> 0.9).
All the same for dominance of leg and eye. Weight bearing distribu-
tion calculated as index of symmetry (IS) shows a significance for
the left side (P <0.0001) in standardized foot position, compared to
the comfort foot position (NS), particularly in females (P <0.0001).
Males seem to use more visual-vestibular information than females
to maintain Symmetric load distribution between foot. They are less
affected by cognitive tasks such as anticipatory postural task (NS)
Conclusion. Our data confirms that when postural system is invol-
ved, quiet standing is lateralized and neuronal specialized networks
may justify the “task-related” shift of load. Postural responses in dif-
ferent tasks are also different between males and females, needing
of future investigations. This could also justify anatomical and struc-
tural asymmetries in the femur structures.
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parkinson’s disease
G. Granata1,2, P. Caliandro1,2, M. Ferrarin3, M. Cioni4, A. Bentivoglio1,
I. Minciotti1,2, P. Tonali1,2, P.I. D’Urso4, L. Padua1,2

1Institute of Neurology, Università Cattolica del Sacro Cuore, Rome,
Italy 
2Fondazione Don Carlo Gnocchi Onlus, Italy
3Polo Tecnologico, Fondazione Don Carlo Gnocchi Onlus IRCCS,
Milan, Italy
4Laboratory of Gait and Motion Analysis, School of Medicine,
University of Catania, Catania, Italy
5Department of Neurosciences – Section of Neurosurgery. University
of Bari Medical School, Bari, Italy

Introduction. Previous studies reported that patients with
Parkinson’s disease (PD) show, in “off” state, a reduced activation of
Tibialis Anterior (TA) in the late swing-early stance phase of the gait
cycle [1]. These findings were obtained by calculating the mean
values of a number of stride cycles for each patient and assuming
that gait is a cyclic phenomenon. In PD patients however, the
pathophysiological picture may cause differences among the stride
cycles. Our aims were: 1) to evaluate how frequent is the reduction
of TA activity in the late swing-early stance phase among different
gait cycles and 2) to evaluate if Levodopa is able to modify the TA
activation patterns. Materials and methods. We evaluated 30 PD
patients during two settings: 1) two hours after Levodopa admini-
stration (“on-med”), 2) 12 hours after Levodopa wash-out (“off-
med”). Patients were evaluated by the UPDRS III and surface elec-
tromyography of TA and Gastrocnemius Medialis (GM). Results. A
reduced TA activity during the late swing-early stance phase was
found in 30% of patients and only in the “off-med” condition.
Among these patients, the percent of stride cycles with reduced TA
activity ranged between 28% and 83%. After Levodopa intake no stri-
de cycle showed reduction of TA activity. The patients with reduced
TA activity in the “off-med” condition, had a lower UPDRS III total
score in the “on-med” condition rather than in the “off-med” condi-
tion (p: 0.02). Conclusion. Our data suggest that, in PD patients TA
function during gait is not always impaired. When involved, TA acti-
vation is reduced in a relatively high percent of gait cycles only in
the “off-med” condition. 
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Introduction. Traumatic nerve lesions are not commonly obser-
ved in a neurophysiological lab but orthopedic surgeons, neurosur-
geons and rehabilitation physicians expect from neurophysiologists
crucial answers to decide therapeutically approach. Most of the
answers cannot be provided through electromyography (EMG) only.
Often nerve conduction studies and EMG can successfully localize
the site of lesion, but, specially in the early stage after trauma, it is
difficult to define the underlying pathophysiological involvement
(axonotmesis, neurotmesis, neuropraxia), and to give prognostic and
therapeutic information. Recently, Ultrasound (US) is gaining more
attention on its diagnostic role in nerve involvement.The aim of this
study was to assess the type of contribution of US in the evaluation
of traumatic nerve lesions and how US completes and enhances the
EMG evaluation. Materials and methods. In 43 patients with trau-
matic nerve lesions we performed clinical, neurophysiological and
ultrasound evaluation in the same session. As for US diagnosis we
used quantifiable measurements such as a cross sectional area (CSA)
and longitudinal diameter. Hypo and hyperecogenity were also eva-
luated, but abnormality of echogenity alone was not considered as
abnormal finding. Results. US confirmed the diagnosis previously
reached or strongly suspected through clinical and neurophysiologi-

cal assessment in 30,2% of patients, US strongly modified diagnosis
and therapy in 53,5% of patients, US did not modified the diagnostic
path in 16,3% of patients. Conclusion. Our study showed that US
has a crucial role in traumatic nerve lesion assessment. In fact US is
able to show nerve continuity or interruption and the relationship
between nerve and surrounding structures; in some cases US detects
unexpected nerve impairment (far from the region of trauma) and it
allows us to understand how the lesion came out. In conclusion, in
a traumatic nerve lesion US completes the electrophysiological data
providing crucial information otherwise not obtainable, offering
immediately after trauma, precise information useful for therapy and
prognosis.
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Circulating CD8+perforin+lymphocytes correlate with
physical disability in patients affected by multiple scle-
rosis 
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Introduction. CD8+ lymphocytes are the most frequent T cell
subset in acute e chronic Multiple Sclerosis (MS) lesions and their
number correlates with axonal damage [1]. Perforin is a component
of the lytic granules in cytotoxic CD8+ T cells and plays a critical
role in cell-mediated cytotoxicity. The objective of this study is to
evaluate the percentage of CD8+Perforin+lymphocytes in peripheral
blood mononuclear cells (PBMC) from MS patients in different phase
and course of the disease and to correlate CD8+Perforin+lymphocy-
tes with physical disability. Materials and methods. We included
in the study 44 relapsing-remitting (RR) (18 relapsing and 26 remit-
ting), 12 secondary progressive (SP), 8 primary-progressive (PP) MS
patients and 27 healthy controls. For the detection of Perforin
expression in peripheral blood CD8+ lymphocytes, PBMC were
analyzed by flow cytometry. Physical disability was scored using the
Expanded Disability Status Scale [2]. Results. The percentages of
CD8+Perforin+lymphocytes were increased in PBMC of MS patients
as compared to controls. The percentages of CD8+Perforin+
lymphocytes were increased in relapsing RRMS patients. Remitting
RRMS patients showed increased expression of Perforin in
CD8+lymphocytes than controls. SPMS and PPMS patients showed
higher percentage of circulating CD8+Perforin+ lymphocytes than
controls. The percentage of circulating CD8+Perforin+lymphocytes
positively correlated with the age and the disability score in the
three groups in MS patients. Conclusion. The percentage of circu-
lating CD8+Perforin+lymphocytes correlate with physical disability
and age, thus Perforin can be considered a marker of confirmed
disability and may account for age-related disability in MS patients.
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Mechanisms of neuropathic pain in a sample of char-
cot-marie-tooth 1 a: a laser evoked potential study
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Introduction. Charcot-Marie-Tooth (CMT) disease is the most
common inherited neuropathy. The CMT 1 A type can be conside-
red the typical phenotype of this disease. Although pain is not consi-
dered a relevant symptom in CMT patients by physicians and no
study assessed it comprehensively, this symptom is frequently com-
plained by patients. Materials and methods. We evaluated 16
patients affected by CMT 1 A and 14 controls. All subjects underwent
a standard LEP recording session and filled in the DN4. Results.
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While the N2/P2 amplitude to foot stimulation was lower in CMT
patients than in controls (p=0.003), no difference in LEP amplitude
to both hand and face stimulation was found between patients and
healthy subjects (p>0.05). Conclusion. This result is probably due
to a length-dependent Ad-fiber loss which involves mostly the lon-
ger fibers coming from the lower limb. In our patients, a significant
negative correlation was found between the N2/P2 amplitude to foot
stimulation and the DN4 score (p=0.02), meaning that patients with
the highest probability of neuropathic pain had also the lowest
N2/P2 amplitude values to painful foot stimulation. This suggests
that in our CMT 1 A patients neuropathic pain is probably related to
a reduction of the Ad afferents. 
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Introduction. Charcot-Marie-Tooth (CMT) disease is the most fre-
quent inherited neuropathy, no therapies are available at the
moment but clinical trials are ongoing. For that reason it is very
important to know the natural history of the disease. Materials and
methods. We report the results of the natural history of clinical fea-
tures and Quality of life (QoL) in patients with CMT2. Twenty
patients were enrolled. At recruitment and at follow-up (2 years) all
patients underwent neurological evaluation, QoL and disability
assessments. The study-end evaluation took place 20 to 28 months
after the baseline evaluation. Results. During the 2-year follow-up
period, CMT2 patients showed a mild reduction of strength of distal-
muscles of upper limbs and proximal muscles of lower limbs, a wor-
sening sensory function and amild increase in walking disability.
However, there was no relevant worsening of QoL, except for a mild
deterioration of one mental health domain. Conclusion. The results
of the studies may indicate that over a 2-year period in CMT patients
the slow progression of the disease is probably compensated by the
development of adaptative strategies. Alternatively, we can hypothe-
size that the absence of significant changes in QoL and disability
may be due to the unreliability, or little sensitivity to changes, of the
adopted outcome measures. 
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Introduction. The current study analyzes 20 institutionalized
inpatients of the “S. Maria della Provvidenza, Fondazione Don
Gnocchi, ONLUS, Rome”. The patients are affected by various patho-
logies but they share the presence of a medium- serious mental
retardation. Materials and methods. The patients have been divi-
ded into two groups on the basis of two scales (Barthel and
S.V.A.M.A.) , the age and the period of institutionalization have been
taken in consideration. The first group, the control group, has been
treated with the “common” rehabilitative treatment and the occupa-
tional therapy, while the second , the experimental group, has been
treated in addition with a multisensorial stimulation, based on the
Snoezelen Method. The rehabilitative approach lasted 3 months each
session was for 45 minutes: At the end of every session the fol-
lowing parameters have been recorded: degree of relation, level of
motivation and attention scored from 0 to 3. Moreover the data
about variation of vital parameters (cardiac frequency and pressure
value before and after the sessions) have been collected since the
multisensorial stimulation may influence them. Results. At the end
of the study we observed the following results: the two groups had
a score equal to 0 at the beginning of the study but during the fol-
lowing sessions the patients treated with the experimental protocol
showed a higher motivation and attention respect to the ambient,
while in the control group no changes were observed. Concerning
the vital parameters we observed a normalization of the parameters
and a reduction of mean values at long term, while in the control
group the results were not constant and we didn’t observe a norma-
lization of the vital parameters at long term. Conclusion. We can
conclude that the observed differences could depend to the quiet
and relaxation due to the multisensorial stimulation.
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Introduction. Patients affected by orthopaedic diseases often com-
plain of pain and functional limitation and, along with trauma, these
are the major reasons why patients undergo orthopaedic surgery. Post-
surgical rehabilitation may be still limited by pain.  The study intends
to quantify and to characterize pain and to evaluate the occurrence of
an interaction between pain and the rehabilitation process. Materials
and methods. All inpatients attending rehabilitation for major lower
limb orthopaedic surgery at a given time in all Centres involved in the
study was eligible (7 Centres of the Don Gnocchi Foundation), pain
was assessed at baseline and after 1 week of rehabilitation through
validated pain measures. Morever we assessed data on quality of life
and clinical data. Results. Preliminary results (data from 2 centres must
be still included in the analysis) based on 111 patients (72% of females,
mean age 72.6 yrs, range 36-95, SD 11.4) showed that patients com-
plained of severe pain: mean NRS at baseline was 49.3 while at the
end 33.3 with significant improvement (p<0.0000001). In 38% of cases
pain interfered with rehabilitation project and in 18% was the cause for
stopping it. Interestingly, 51% of patients complained of
probable/likely neuropathic pain. More severe pain was strongly rela-
ted to the higher probability of having neuropathic pain. As expected
most Quality of Life aspects were related with severity of pain.
Conclusion.  Preliminary data from the first multicentric pain study on
Don Gnocchi rehabilitation centers, showed that Pain has a relevant
role in patients undergoing lower limb post-surgical orthopaedic reha-
bilitation. Unexpectedly high occurrence of neuropathic pain was
observed. Pain crucially interferes with rehabilitation process and the
more severe pain is the neuropathic one. 
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Construct validity of the ICF Core Set for Chronic
Widespread Pain by Rasch analysis: can it be used as a
measuring tool? 
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Introduction. This study aimed to investigate the construct vali-
dity of the ICF Comprehensive Core Set for chronic widespread pain
(CWP) in order to test its possible use as a measuring tool for func-
tioning. Materials and methods. 100 consecutive female patients
with CWP (mean age 42 yr) completed forms including demographic
information, The Short Form-36 Health Survey (SF-36®), and the
Fibromyalgia Impact Questionnaire (FIQ). Health professionals sco-
red the ICF Core Set for CWP by interview. The internal construct
validities of “Body functions-Body structures” (BF-BS), “Activity-
Participation” (AP) and “Environmental” (E) domains were tested by
Rasch analysis and reliability by internal consistency and person
separation index (PSI). External construct validity was evaluated by
correlating the Rasch transformed scores with SF-36 and FIQ.
Results. After rescoring of some items showing disordered thre-
sholds and deleting some items that did not fit to the Rasch model,
the internal construct validities of the three scales (BF-BS 22 items,
AP 24 items, E 16 items) were good [mean item fit (SD) were 0.044
(1.046), 0.141 (1.181) and -0.396 (1.162) respectively where perfect
fit has mean of 0.0 and SD of 1.0]. Post-hoc tests showed that each
set of items showed strict unidimensionality. The scales were largely
free of differential item functioning (DIF) for age, gender, years of
education and duration of disease. Reliabilities of the BF-BS, AP, and
E scales were good with Cronbach’s alphas of 0.88, 0.90 and, 0.79
and PSI’s of 0.87, 0.91, and 0.77 respectively. Rasch scores of BF-BS,
AP, and E showed moderate correlations with SF-36 and FIQ scores
as expected. Conclusion. The BF-BS and AP scales derived from
the ICF Core Set for CWP has been shown to be valid and reliable
by Rasch analysis and might be used as an assessment tool after
further clinical studies. 

Compensatory visual training for patients with hemia-
nopia after stroke
L. Gangoiti, H. De La Corte, I. Villafruela
Hospital del Tajo. Madrid. Spain.

Introduction. Homonymous hemianopia is the commonest form
of acquired homonymous visual field defect; it can affect visual search
and reading, producing alexia. For these patients we use different
rehabilitative techniques such us eye movement-based therapies, in
which the damaged visual field is more effective sampled with com-
pensatory or adaptative eye movements. Materials and methods.
Four left occipital stroked patients with complete right homonymous
hemianopia aged 40 to 70 years, took part. All gave informed consent.
They were spanish speaking and right-handed. All of them had com-
plete impairment of right parafoveal vision assessed with a Humphrey
perimeter. Recordings were made while the participants silently read
10 trails of single words, 10 trails each of three-and-five word arrays.
For word arrays, the average fixation time per word was calculated.
Single- word and text reading speed and comprehension and several
cognitive functions were assessed in all patients. Results. Eye move-
ment’s rehabilitation attempts to improve visual performance by the
application of a regularized framework of eye movement training,
with practice over 20 hours of intensive training. As a group the
patients had significantly shorter time in single word and text reading
and comprehension after training (p<0.001) and demonstrated a
variety of mechanisms to account for this. Improvements were confi-
ned to the training period and maintained at follow-up. Conclusion.
Patients with homonymous hemianopia can improve visual search
and reading with practice. These changes translate to improvement
overall reading and visual function, assessed objectively and subjecti-
vely, suggesting that they represent good training effects. The
underlying mechanism may involve the adoption of compensatory eye
movement strategies and these techniques all rely on mass practice.
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Lipids targets achievement in euroaspire iii romania
follow-up: from guidelines to clinical practice
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Introduction. We proposed to evaluate the “reinforced” preven-
tion measures that influenced lipids targets achievement according
to ESC 2007 Prevention Guidelines in asymptomatic high risk
patients included in the first EuroAspire III Follow-up. Materials
and methods. We followed-up 325 patients (age 56±9 years, 62%
women) out of 503 asymptomatic high risk patients included in
EuroAspire III Romania Primary Care. These patients were evaluated
every 6 months for a period of 18 months of follow-up by general
practitioners (GP) that participated in a professional training perfor-
med by diabetologists and cardiologists and have been advised to
reinforce lifestyle changes and to optimize hipolipemiant drug the-
rapy in order to reach the targets mentioned in the current guideli-
nes. Results. The percentage of dyslipidemic patients reaching the
lipid targets significantly increased for LDL-cholesterol (1.8% versus
30.6% versus 45.7%, p<0.001) and non-HDL-cholesterol (4.1% versus
23.52% versus 44.1%, p=0.002). In a logistic regression model, redu-
cing calories intake (p=0.03), increasing fish oil consumption of
(p=0.04), and increasing physical activity by following the recom-
mendations of a sports instructor (p=0.008) were independently cor-
related with LDL cholesterol target achievement. Similarly the
attempt of weight loss (p=0.04), LDL cholesterol level (p=0.04) con-
tributed significantly to non-HDL cholesterol target achieving in the
univariate model. Conclusion. Preventive intervention, conducted
by general practitioners, improved the lipid profile in dyslipidemic
patients, even though the guidelines targets are far from being achie-
ved. The data are similar with real life lipid management and highli-
ghted that “reinforced” primary care represents a step forward from
usual care and a model of changes applicable in other centers.
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Readiness of revascularized coronary patients to
increase their physical activity level
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Introduction. To evaluate physical activity level in revascularized
coronary patients included in EuroAspire III Romania – hospital arm.
Materials and methods. Evaluation the weekly physical activity
level and the availability to participate in a structured exercise pro-
gram after revascularization procedure (PCI or CABG) at 16+3
month after intervention according to gender, revascularization
method and participation to the comprehensive cardiac rehabilita-
tion program (CR). Results. The main baseline characteristics of
analyzed group were: PTCA patients predominated (69.3%), most of
the subjects were males (74.3%) and medium age in the entire group
was 61+9.68 years. After myocardial revascularization and secondary
prevention measures initiation, 62% of patients continued to be
sedentary and 54% had no intention to adhere at a structured exerci-
se program in order to increase their physical fitness and quality of
life. Only one third of them performed moderate or intense weekly
physical activity. CABG patients were more dedicated to participate
in exercise training program than PTCA patients (p<0.05). 31% of
analyzed patients received the indication for CR inclusion while their
compliance to the program was about 19%. Patients included in CR
performed a significantly higher number of weekly METS
(51.22+15.49 METS/week) than those who decline attending this
program (33.75+22.89 METS/week) - p=0.00001. Conclusion. The
majority of revascularized coronary patients continued to be seden-
tary and did not intend to adhere to a regular physical training pro-
gram in order to increase their physical fitness and quality of life.
The assessment, counseling, and support in the maintenance of phy-
sical activity and identifying the main obstacles responsible for poor
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compliance to CR are core tasks for healthcare system and physi-
cians engaged in the secondary prevention of cardiovascular disea-
se.
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Introduction. The social health rehabilitation area requires a cli-
nical management of the social health rehabilitation paths. The reha-
bilitation network, in the territory , is characterised by a plethora of
scarcely integrated health and social health service providers (mainly
private), historically lacking a model of global services on a regional
scale or services that have actually obstructed the governance of the
request. Materials and methods. The solution that the ASL di
Cagliari has proposed and adopted consists in the implementation of
a rehabilitation model based on the new paradigm: the culture of
“people services” from reception and its continuation through out
the different paths of the territorial services network. Capitalising on
the specific skills of the professionals to understand the actual needs
of the individual presenting a general request, often more complica-
ted when evaluating the specific needs of the individual. Results.
The results achieved are as follows: experimentation of an “organi-
zation and working model” of the PUA; the participation of all the
subjects involved in the service network; uniformity in both the pro-
duction of personalised rehabilitation projects and the evaluation
system; information orientated towards increasing awareness rele-
vant to the problem of disability aiming therefore for a change in
approach and attitude rather than behaviour. Conclusion. The orga-
nization solution of the PUA permits the service to provide care for
the disabled. “Providing care” using the multidimensional evaluation
of the person’s needs also tries to solve some of the distortions.

References
Gumirato G. (2007), Dal governo clinico a un sistema di governan-

ce, Atti di Convegno, 17 aprile 2007, PteExpo.
Longo F. Salvatore D., Tasselli S. (2008), “Le nuove mission delle AUSL tra

governo della produzione e dei consumi: un’analisi dei sistemi di controllo
direzionale”, Mecosan, n.66, pp 9-19.

Montanelli R., Turrini A. (2006), La governance locale nei servizi sociali; EGEA,
Milano”

The role of the isokinetics methodology in the functio-
nal evaluation and in the rehabilitation of the impinge-
ment syndrome treated with the extra corporal elec-
trohydraulics shock waves
A. Minerva, L. Amoruso, M.P. Lo Muzio, V. Rastelli, A. Russo, 
A. Maruzzi, M.A. Micello, M.S. Martone, M. Panunzio, G. Cassatella,
S. Filoni, A. Santamato, P. Fiore
Dept of Physical Medicine and Rehabilitation, University of Foggia,
Italy

Introduction. The aim of the study is to evaluate the role of the
isokinetic exercise in the maximum and selective reinforcement of
the stabilizing muscles of the shoulder of patients suffering from
impingement syndrome treated with extra corporal electrohydraulics
shock waves. Materials and methods. For this aim 30 patients
have been enlisted with an average age of 42. All patients have been
subjected to clinical ultrasound exams, to evaluation scales VAS, FIM
and Constant Marley both in the pretreatment (t0) and in the post-
treatment to 40 days (t1) and to 6 months (t2). The patients were
divided in a random way in two groups A and B. The A group has
been subjected to extra corporal electrohydraulicsl shock waves the-
rapy and rehabilitative treatment, while the B group with a treatment
with isokinetics methodology associated with extra corporal elec-
trohydraulics shock waves. The exclusion criteria have been:
disturbs of congenital and acquired coagulation, presence of heart

pacemaker, neoplasia local infections, serious heart disease, pre-
gnancy and serious osteoporosis. The treatment with isokinetics
methodology predicted a programme of concentric-concentric exer-
cises, at a medium-high speed of the intra-extra rotator muscles of
the shoulder. Results. We deduce that at t2 the patients of the B
group present a superior functional recovery than the A group ones.
Conclusion. The isokinetics methodology besides being a valid
system of quali-quantitative evaluation of the active stabilizing of the
shoulder allows a more rapid recovery of the synergic balance of the
muscle forces that act on the articular complex of the shoulder

References
Camargo PR, Avila MA, Asso NA, Salvino TF Muscle performance during isoki-

netic concentric and eccentric abduction in subjects with subacromial syn-
drome Eur J Appl Physiol. 2010 Feb 4

Outcome oriented rehabilitation following postmastec-
tomy breast reconstruction
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Introduction. The aim of this study was to define the role of a 6
month rehabilitation program on physical performance and quality
of life in women after treatment for breast cancer. Materials and
methods. Sixty women at a mean age of 62 years were studied.
After initial valuation, 30 patients (group A) were randomly assigned
to a 6-month rehabilitation program consisting in daily sessions of
manual lymphatic drainage (Leduc technique) associated to slow
movement of the arm and respiratory gymnastics. The other 30
patients (group B) were trained with lymphatic drainage. Physical
function (Functional Independence Measure) and quality of life
(Activity daily living) were determined at baseline and at the and of
the exercise program. Every day we measured the circumference of
treated arm and we tested range of motion (ROM). We valued pain
(VAS) and shoulder motility disability (Constant Murley) at baseline
and every one month until the and of the study. Results. We can
say that prolonged, personalized rehabilitative program significantly
increases the quality of life and improves autonomy in Activity daily
living in women treatment for breast cancer. Conclusion. In conclu-
sion, the positive influence of individual regular exercise on health,
quality of life and emotional status can favour the best possible life
standard. The combined treatment (lymphatic drainage, motor exer-
cises, respiratory rehabilitation) had best performance.
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Effectiveness of a new device of electrical stimulation
combined with botulinum toxin type A in the treatment
of upper limb spasticity: preliminary results
A. Santamato, S. Filoni, A. Russo, F. Palano, A. Maruzzi, M.S.Martone,
G. Di Gregorio, M.A.Mimmo, A. Minerva, L. Amoruso, M.T. Amoruso,
A. Minerva, P. Fiore.
Dept of Physical Medicine and Rehabilitation, University of Foggia,
Italy

Introduction. Spasticity is a disabling complication of upper
motor neuron syndrome and it is responsible of deformities that may
interfere with motor activities, hygiene and it can be painful and
aesthetically unappealing. The aim of this work was to evaluate the
effectiveness of botulinum toxin type A combined with a portable,
non-invasive, hand-wrist orthosis (NESS H200) that consent a micro-
processor controlled stimulation, in the treatment of focal spasticity
after stroke. Materials and methods. A total of 10 patients affected
by stroke associated with severe hypertonia in upper limbs were
evaluated. Patients were treated with botulinum toxin in the upper
arm and they were divided in to two groups of treatment after injec-
tions: motor rehabilitation combined with electrical stimulation for
five days on muscles injected (group A) and motor rehabilitation
alone (group B). Evaluation was performed using Modified
Ashworth Scale and Spasms Frequency Scale before and after 15
days of combined treatment. Results. Both groups showed a great
reduction of spastic hypertonia and spasms as measured by
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Modified Ashworth Scale and Spasm frequency scale at 15 days of
follow up. Moreover, the difference between groups A and B was
statistically significant. Conclusion. This device of electrical stimula-
tion is a new therapeutical option for spasticity: it’s easy and safety
to wear also by care-givers. Further studies on a larger number of
patients are required to compare different treatment strategies after
botulinum toxin injections.
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Safety and efficacy of a new botulinum toxin type A in
the therapy of upper limb spasticity: clinical results
after one year of treatment
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Introduction. The object of this study is to assess the efficacy
and safety of a new neurotoxin type A potentially free of protein
aggregates, Xeomin NT 201, in the therapy of spasticity after stroke,
after one year of treatment. Materials and methods. twenty
patients were enrolled and were treated with Botulinum toxin type
A for one year. Assessments were carried out before treatment and
after fifteen days, using the modified Ashworth scale, the frequency
spasm scale and the DAS. A final evaluation was done considering
the value of the scales at baseline and after the last treatment.
Results. In none of the twenty subjects were any adverse events
reported: after fifteen days follow up and after the last evaluation
there was a considerable, statistically significant, improvement in the
clinical picture. Conclusion. our results confirm the efficacy and
safety of a this type of neurotoxin potentially free of protein aggre-
gates, therefore it’s important increase the number of patients treated
to confirm the absence of formation of antibodies which often
occurs with treatments repeated frequently and at short intervals.
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Short-term Effects of High-Intensity Laser Therapy ver-
sus Ultrasound Therapy in the treatment of low back
pain: preliminary results
A. Santamato, G.Cassatella, F. Palano, A. Maruzzi, M.F. Micello, 
M.S. Martone, S. Santovito, L. Amoruso, M.T. Amoruso, V. Simone, 
A. Minerva, P. Fiore.
Dept of Physical Medicine and Rehabilitation, University of Foggia,
Italy

Introduction. Low back pain (LBP) is a common and potentially
disabling condition in adults. Nonoperative care of LBP includes a
wide range of qualitatively different methods: lumbar supports, bed
rest, oral analgesics and muscle relaxants, spinal manipulation, phy-
sical therapy, epidural steroid injections, and behavioral therapy. Not
unsurprisingly, there are also a wide range of different levels of suc-
cess or little information available. The aim of this study was to eva-
luate the short-term effectiveness of high-intensity laser therapy
(HILT) versus ultrasound (US) therapy in the treatment of low back
pain. Materials and methods. twenty patients were enrolled and
were randomly assigned to a HILT group or a US therapy group.
Study participants received 15 treatment sessions of HILT or US the-
rapy over a period of 3 consecutive weeks. Assessments were car-
ried out before treatment and after fifteen days, using the Oswestry

Scale (OS) and Visual Analogic Scale (VAS). Results. For the 20
study participants there were no between-group differences at base-
line in VAS and OS scores. At the end of the 3-week intervention,
participants in the HILT group showed a significantly greater decrea-
se in pain than participants in the US therapy group. Conclusion.
Participants diagnosed with LBP showed greater reduction in pain
and improvement in articular movement functionality and muscle
strength after 15 treatment sessions of HILT than did participants
receiving US therapy over a period of 3 consecutive weeks.
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Exercise training in patients on hemodialysis improves
dialysis efficacy and physical performance 
V. Simone1, P. Delli Carri2, N. Querques2, L. Amoruso1, M. Delli
Bergoli1,  A. Minerva1, A. Russo1, L. Bonghi1,  A. Maruzzi,  
M.F. Micello1, A. Santamato1, P. Fiore1

1Dept of Physical Medicine and Rehabilitation, University of Foggia,
Italy
2Struttura complessa di Nefrologia e dialisi Ospedali “Riuniti”Foggia,
Italy.

Introduction. Objective of this study was to determine the
impact of a 12 month aerobic exercise training, on dialysis efficacy,
physical performance, and quality of life in self-care hemodialysis
(HD) patients. Materials and methods. Twenty chronic uremic
patients (mean age 28-60 years) on maintenance hemodialysis were
studied. After initial screening, ten patients (group A) were randomly
assigned to a 12-month exercise training program (3/week) consi-
sting of 120 minutes of cumulative duration using cycle ergometer.
The other ten patients (group B) were trained with home exercise
rehabilitation program and were used as control. The intensity of
exercise was prescribed on an individual basis so that heart remai-
ned within 60-70% of the maximal heart rate achieved during the
initial maximal oxygen consumption (VO2 max) test. Renal function
parameters were checked at baseline and every one month until the
and of the study. The muscular strength was measured with a
mechanical dynamometer. Physical function (6-minute walk test),
and quality of life (Kidney Disease Quality of Life–Short Form) were
determined at baseline and at the and of the exercise program.
Results. Our study has demonstrated that prolonged, moderate-
intensity exercise training significantly increases the quality of life
and improves aerobic capacity in hemodialysis patients. Conclusion.
The positive influence of individual regular exercise on health, qua-
lity of life, physical exercise capacity, endurance, muscle strength,
social, professional and emotional status was very high in this
patients.
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The role of the rehabilitative treatment and of the elec-
trohydraulics extra corporal shock waves in the painful
shoulder
A. Minerva, L. Amoruso, M.P. Lo Muzio, M.A. Mimmo, G. Cassatella,
V. Rastelli, S. Filoni, A. Santamato, P. Fiore
Cattedra e Unità Operativa di Medicina Fisica e Riabilitativa
Azienda Ospedaliero-Universitaria Ospedali Riuniti Foggia

Introduction. The painful shoulder is a pathology with multifac-
torial aetiology that determines an analgesic functional limitation of
the superior limb and consequently a reduction of autonomy in
every day activities. The aim of the study is to demonstrate the effi-
cacy of the rehabilitative treatment, associated to extra corporal elec-
trohydraulics shock waves to reduce the algica symptomatology and
to improve the quality of life in patients suffering from painful
shoulder. Materials and methods. 30 patients have been enlisted
aged from 35 to 50 suffering from painful shoulder. All patients have
been subjected to clinical ultrasound exams, to evaluation scales
VAS, FIM and Consrant Marley both in the pretreatment (t0) and in
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the post-treatment to 40 days (t1) and to 6 months (t2). The study
has predicted the subdivision of patients in a random way in two
groups A and B. The A group has been subjected to electrohydrau-
licsl shock waves therapy, while the B group has been subjected to
rehabilitative treatment associated to electrohydraulics shock waves
therapy. For all the patients have been applied the following criteria
of exclusions: disturbs of congenital and acquired coagulation, pre-
sence of heart pacemaker, neoplasia local infections, serious heart
disease, pregnancy and serious osteoporosis. Results and conclu-
sion. The preliminary long term results (t2) in the patients of the B
group authorize us to underline the importance of the rehabilitative
treatment practiced after an adequate strumental analgesic and trofic
therapy like the electrohydraulics shock waves in improving the
functionability of the superior limb and therefore the quality of life
of the patients suffering from painful shoulder.
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A proposal of a rehabilitative protocol in the adult
obese
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Introduction. The aim of this study is to define the role of a long
term personalized rehabilitative treatment and adapted to the disabi-
lity grade to recover autonomy in the primary and secondary activi-
ties of everyday life in obese adult people. Materials and methods.
40 obese patients have been enrolled (B.M.I.: 30-34,9 kg/m2) (age
from 40 to 60). All the patients have been evaluated with clinical
and physiatrics exams, VAS, FIM, IADL, Borg and Tinetti scale in the
pre-treatment and post-treatment (6 months). The criteria of exclu-
sion have beeen: serious heart disease, diabetes mellitis of type II
decompensated, polyneuropathy, osteoarthropathy and a serious
infiammatory stage, neoplasia, serious osteoporosis. A respiratory re-
education programme to prevent the dyspnoea, exercises of the
abdominal muscles, exercises of reinforcement of the inferior limbs
muscles, exercises of motory coordination in aerobiosis were done
into the patients. Results. From the preliminary long term results we
deduce an improvement in the locomotor mobility and ability with
recovery of autonomy in the primary ADL. Conclusion. In conclu-
sion, the rehabilitative approach of the obese, cannot disregard a
valuation and a multidisciplinary treatment: for the preservation and
the stabilization of the body weight of an individual it is useful to
associate a balanced diet and a regular physical activity that can pro-
mote the psychophysical wellbeing and the best possible life stan-
dard.
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Locked-in Syndrome: use of Botox toxine to superior
limbs for the non verbal comunication
V. Leoni; P. Belloglio; M. Callistri; S. Garbarino;G. Nunziati
Asl4 Chiavarese

Introduction. Our work describes the clinic case of a patient
with incomplete Locked-in Syndrome and serious spastic tetraparesis
following a ponto-mesencephalic ischemia, which was treated with
Botox toxine to superior limbs in order to help the motorius reco-
very for the training in the use of comunicative aids. Materials and
methods. The examined patient present a flexor pattern to superior
limbs with folding of elbows, wrists and fingers and extremely pro-
nation posture, which does not allow to efficently indicate the boxes
of the alphabetic chart. After the inoculation of the pronator teres
muscle (m.), pronator quadratus m., flexor carpi ulnaris m. of both
superior limbs, and of the bicipitis brachii m. of left and brachio
radialis m. of right, functional bendages were done with Tensoplast
and progressive ritensioning with tape in supination and extension
of the wrist. This was followed of intensive muscolar streatching,
stretching postures and elettroterapy antagonist muscles. The appli-

cation of compressive neuromuscolar taping (TNM) was usefull for
the activity of supinator muscle through the stimulation of sensory
canals. Results. An improvement in the function gesture was found
as the conseguence of a wider forearm’s supination, with active
extension of elbow, wrist and fingers, specially in the left side. The
patient now can use the alphabetic chart while she couldn’t previou-
sly reach the comunicative aim. The resulting movement is been
used to successfully select the boxes of the alphabetic comunicator
with vocal synthesis. Conclusion. The verbal cominucation is not
possible in a patient with Locked-in Syndrome and a serious neuro-
logic frame, so our aim is to simplefy the comunication through the
use of adeguate aids.    

Rehabilitation in critical illness 
M.L. Rey-Pita, J.G. Armenteros-Pedrero, J. Muñoz-Mateo, R. Fiorillo,
C. Fernandez-Caamaño, V. Lourido-Estevez
Rehabilitation Service. Complexo Hospitalario de Pontevedra .
Pontevedra. Spain

Introduction. Early rehabilitation begun in the intensive care unit
(ICU) is emerging as an important strategy both to prevent and to
treat ICU-acquired weakness, in an effort to facilitate and improve
long-term recovery. Studies conducted to date suggest that such
ICU-based rehabilitation is feasible, safe, and effective for carefully
selected patients. We wanted to know what the demand for rehabili-
tation of patients admitted to the ICU, and if we performed adequa-
tely monitor patients until discharge to home Materials and me-
thods. Retrospective study on 47 consecutive patients admitted to
the ICU on which we asked for consultation to the Rehabilitation.
We conducted a descriptive study of the variables age, sex, time in
the ICU when we conducted the consultation, most common condi-
tions and tratment after discharge home. Results. 36 men and 11
women were studied. Chest physiotherapy was the principal
demand of rehabilitation . Critical illness polyneuropathy (CIP) and
myopathy (CIM) were major complications of severe critical illness
and its management . 20% of patients followed in an outpatient
rehabilitation treatment after discharge home. Conclusion. Prolon-
ged stays in the intensive care unit and mechanical ventilation are
associated with functional decline and increased morbidity, morta-
lity, cost of care, and length of hospital stay. Implementation of an
early mobility and walking program could have a beneficial effect
on all of these factors. This study is the first necessary step to meet
our performance at the critical patient, in order to determine if more
action is needed early on our part, resulting in fewer complications
and a possible earlier discharge 
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Strontium ranelate effects in patients with bed rest syn-
drome. Clinical and instrumental evidence after 60 days
of treatment
A. Rocco1,2, R. Di Donna1, G. Pacifici1, M. Penna1, S. Gentili3, J.V. Faroni1
1INI Monteripoli Rehabilitation Clinic, Tivoli (Italy)
2Instrumental Semeiotic Division SIMFER
3Rehabilitation Department of Tor Vergata University, Rome (Italy)

Introduction. Osteoporosis is characterized by bone fragility that
accompanies an increased risk of fracture. Getting old occurs a pro-
gressive imbalance between bone resorption and new formation.
This can be true in several other circumstances. These include: Bone
subjected to a mechanical reduction as a result of bed rest syndrome
(immobilization). Presence of reduced sex hormone concentrations
such as after the menopause in females. Long Corticosteroids thera-
pies used for treatment of a variety of condictions as like arthritis or
asthma. Materials and methods. Sonic DMB allows precise and a
reproducible measurement system, the phalanx is a home largely
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representative of changes in bone mass (1). Thirty patients with bed
rest syndrome were assessed at admission to hospital with clinical
examination, rating scales (barthel index, rivermead mobility index)
and MOC QUS. Patients have been cared for and brought to rehabi-
litation project in which there was explicit in the program
Pharmacotherapeutic use of strontium ranelate (2 g/die)(2) (3) (4)
combined with vitamin D3 (25,000 IU/month). Patients began their
journey of rehabilitation after 60 days were examined and the reva-
luation MOC QUS administration of rating scales. Results. In the
80% of the population studied the results obtained showed a signifi-
cant trend for the recovery of bone density e for the improvement of
the values obtained by the administration of rating scale as early as
after the second month of treatment. Conclusion. This improve-
ment means that strontium ranelate represents a therapy of choice
for the treatment of osteoporosis in patients with bed rest syndrome. 
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Effectiveness of the treatment with peri-tendineous
injection of hyaluronic acid in degenerative tendino-
pathy 
A. Rocco1,3, G. Tancredi2,3, C. Foti2,3
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Introduction. Sodium Hyaluronate are glycosaminoglycans with
unbranched polysaccharide chain, formed by residual of glucuronic
acid e N-acetilglucosammina. Polymers are organized in a reticular
structure with high density and clear macroscopic aspect and a
microscopic structure able to guarantee idratation, plasticity e visco-
sity of tessue. The aim of the study is to appraise the efficacy of
injection treatment of hyaluronic acid with different molecular wei-
ght in patients affected by degenerative tendinopathy. Materials
and methods. Forty patients suffering from degenerative condition
of Achilles tendon (1) and of III-IV hand flexor tendon (2) were
subjected to a cycle of number 3 infiltrations of hyaluronic acid with
different molecular weight (MW 500-1200 Kdalton) once a week.
The Physiatric evaluation was completed by instrumental examina-
tion by a system consisting of echographic linear probe (10,5-12,5
MHrz) (3), a Power Doppler examination and with the administra-
tion of rating scales of mobility and pain (VAS and Rivermead
Mobility Index, Test of manual dexterity). Infiltrative treatment was
performed after locating the degenerated area through the ultra-
sound examination with a multiple dosing peri-tendon using a
'needle, 25 G 0.5 X 16 mm. Result and conclusion. The patients
evaluated at 6 weeks after the third infiltration have presented a
significant improvement in clinical parameters with reduction of
pain, improvement of range of movement (ROM) and consequent
reduction of disability related to the underlying condition. A prelimi-
nary analysis of data showed a different behavior of the drug as a
function of molecular weight and the seat of inoculation.
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Depression in spondiloarthropathy and low back pain
patients: a pilot study
S. Milutinovic, M. Svenda-Zlatkovic, M. Zlatanovic, G. Radunovic
Institute of Rheumatology, Belgrade, Serbia 

Introduction. The disease severity and functional status of many
patients are considerably influenced by depression. This mental con-
dition is mostly underestimated in rheumatology. Aim of study. To
investigate the frequency of depression and its correlation in spondi-
loarthropathy and chronic low back pain patients (pts). Materials
and methods. 26 pts with spondiloarthropathy-SpA and 24 with
chronic low back pain–LBP were studied. Data were collected accor-
ding to age, sex, disease duration, erythrocyte sedimentation rate-SE,
c-reactive protein level-CRP, the visual analogue scale-VAS for pain
and Beck Depression Inventory-BDI. For SpA pts, BASFI and
BASDAI were collected. BDI score 9-16 was classified as mild, 17-30
as moderate and ≥30 as severe depression. None of the patients
used antidepressives. All analyses were carried out by SPSS 16.0 (fre-
quencies, Mann Whitney test, Pearson and Spearman correlations).
Results. Statistical differences comparing SpA/LBP-pts were noted in
age (45,23/54,58 yrs, p=0.013) and SE (33,45/11,72, p=0,001).
Differences concerning sex, disease duration, CRP level and VAS
were not found. Mean BDI-score was 10,38 for SpA-pts and 13,50
for LBP-pts (p=0,077). According to BDI-scores, 45,8% of SpA-pts
and 62,4% of LBP-pts were depressed. Among them 30,6% and 25%
pts had minor, 7,6% and 37,6% pts had moderate and 7,6% and 0%
pts had severe depression for SpA and LBP group, respectively. For
SpA-pts, positive correlation was found between BDI-score and
disease duration, SE, BASFI and BASDAI. For LBP-pts correlation
was detected between BDI-score and disease duration and VAS.
Conclusion. Approximately half of SpA and LBP pts have symp-
toms of depression. Depression was correlated with disease dura-
tion, SE and functional status for SpA-pts, and with disease duration
and degree of pain for LBP-pts.  For pts with chronic rheumatologic
diseases, treatment of depression could have positive influence on
their functional status and rehabilitation results.

Effects of a robot-assisted locomotor training on EMG
activation in sci subjects
G. Stampacchia1, E. Bradaschia1, A. Gerini1, S. Mazzoleni2, E. Cattin2,
B. Rossi1, M.C. Carrozza2

1Dipartimento Neuroscienze, Azienda Ospedaliera Universitaria
Pisana
2Scuola Superiore Sant’Anna Pisa

Introduction. In order to assure stepping repeatability, a robotic
gait orthosis (Lokomat, Hocoma AG, Switzerland) was recently
added to the body weight support (BWS) treadmill training, in spinal
cord injured subjects (SCI) rehabilitation. We study the changes of
muscle recruitment after the robotic training. Materials and
methods. Eight SCI subjects, ASIA C(2), D (6) with lesion level ran-
ging from C8 to L1, 33-70 years old, six males two females perfor-
med four weeks of robotic training. Each subject, before and after
the training, performed both robot-assisted and unassisted treadmill
exercise, at different velocities and percentages of BWS. Surface
EMG measurements from rectus femoris (RF), biceps femoris (BF),
tibialis anterioris (TA) and medial gastrocnemius (GA), were recor-
ded bilaterally. During each session, the subject was asked to stay
relaxed (“Passive”) or to contribute to the motion supported by the
robotic system (“Active”). Results. Before the training all subjects
were unable to walk without the robot assistance. Moreover, the
muscle recruitment was very poor in the “Passive” condition, higher
during the “Active” condition. After the training the muscle recruit-
ment increased, especially in the RF. Furthermore, the subjects reco-
vered the ability to walk on the treadmill using BWS, without the
robot assistance. In this last condition the EMG recordings show a
higher activity, mainly on distal muscles (TA and GA), if compared
to the “Passive” and “Active” conditions. Conclusion. The increase
in the RF muscle recruitment observed after the robotic training sug-
gests that this kind of rehabilitation stimulates spinal plasticity, elici-
ting the neuronal network activation. The higher muscle recruitment
observed during unassisted treadmill exercise suggests the possibility
to introduce this modality of walking rehabilitation as a second step
after the robotic training.
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Comparision the of effects of frequency modulated
neural stimulation and transcutaneous electrical nerve
stimulation on clinical and magnetic resonance ima-
ging findings of lumbar disc herniation 
B. Koc1, B. Nacir1, H. Rana Erdem1, A.Karagoz1, H. Yigit2
12nd Department of Physical Medicine and Rehabilitation, Ankara
Training and Research Hospital, Ministry of Health, Ankara, Turkey
2Department of Radiodiagnostic, Ankara Training and Research
Hospital, Ministry of Health, Ankara, Turkey

Introduction. Frequency Modulated Neural Stimulation (FREMS)
is a new type of transcutaneous electrical stimulation (PhyBack) cha-
racterized by sequences of electrical impulses, which vary in fre-
quency, intensity and duration according to a predetermined
sequence. This study measures and compares the outcome of
FREMS and transcutaneous electrical nerve stimulation (TENS) thera-
pies by using magnetic resonance imaging (MRI) and clinical para-
meters in patients presenting with low back pain caused by lumbar
disc herniation (LDH). Materials and methods. Forty-one patients,
diagnosed with LDH using MRI, who had complaints of back and/or
leg pain were enrolled in this study. The patient group was subdi-
vied randomly into two groups; 26 patients received FREMS (group
1) and 15 patients received TENS (group 2). Treatment consisted of
15 sessions over a period of 3 weeks. Each treatment sessions were
consisted of 40 minutes of FREMS or TENS therapy. MRI examina-
tions were done before and one month after the treatment. Physical
examination of the lumbar spine, severity of pain, functional disabi-
lity by Roland-Morris Disability Questionnaire and Modified
Oswestry Disability Questionnaire were assessed at baseline, imme-
diately after, and at one month after treatment. Results. There were
no differences between groups regarding demographic features and
outcome measures at initial evaluation (p>0.05). There were signifi-
cant reductions in pain and disability scores between baseline and
follow-up periods (p<0.01), but there was not significant difference
between the 2 treatment groups at any of the 3 interview times
(p>0.05). There were no significant reduction of size of the hernia-
ted mass on MRI after treatment in both groups. Conclusion. Both
FREMS and TENS have positive effects on LDH. These results sugge-
st that FREMS may have an important role in the treatment of LDH
as a new electrotherapy modality. 

Limb loading in hip arthroplasty female patients for a
variety of daily activities
A. Oksanen, A. Myllymäki, J.J. Salminen
Department of Physical Medicine and Rehabilitation, Turku
University Central Hospital, Turku, Finland 

Introduction. The total hip replacement surgery usually results in
a marked decrease in pain. However, little is known about the phy-
sical ability and bilateral limb loading in patients without guided
physiotherapy in the early phase after the unilateral hip arthroplasty.
Materials and methods. The follow-up study is a part of a study
investigating the effect of bone quality on early stability of cemen-
tless primary hip prosthesis. A subgroup of 56 female patients with
primary hip osteoarthritis scheduled for cementless total hip arthro-
plasty recruited for functional tests before and six months after hip
surgery. Temporal gait variables at a natural speed and vertical for-
ces under each foot during sit-to-stand and step-up-and-over tests
were measured. Results. After the hip surgery, the gait velocity and
the cadence were significantly increased and the differences of the
step length and the duration of the single support phase between
the operated and non-operated leg were significantly decreased
compared with those variables preoperatively. The duration of the
single support phase showed no significant difference between the
limbs in the postoperative phase. In addition, in the step-up-and-
over test, the differences of the lift-up force, impact force and move-
ment time between the limbs were significantly decreased compared
with those variables preoperatively. However, especially the impact
force showed further a significant difference between the limbs in
the postoperative phase. In the postoperative phase, in the sit-to-
stand test, the rising force was significantly increased and the diffe-
rence of the weight bearing between the limbs was significantly
decreased compared with the variables in the preoperative phase. In
the sit-to-stand test, the sway velocity and the weight transfer time
showed no significant differences between the two time points.
Conclusion. These preliminary follow-up results demonstrate
improvements in the daily activities and limb loading in the early
phase after hip arthroplasty.
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Acute Coronary Syndrome: Comparative cost between
acute management and rehabilitation program
M.F. Rojas, E. Marco, M. Alzate, S. Ruíz, R. Boza, A. Guillen, 
J.M. Muniesa, E. Duarte 
Physical Medicine and Rehabilitation Dept. Hospital del Mar. Parc de
Salut MAR, Barcelona, Spain.

Introduction. Acute coronary syndrome (ACS) as a major source
of mortality and morbidity has increased health care demand and
costs worldwide. Despite cardiac rehabilitation (CR) saves lives cost-
effectively and improves physical performance and quality of life of
patients after an acute coronary syndrome (ACS), the majority of car-
diac patients in Spain are denied any chance of taking part in CR
programs. The study objetive was to characterize resource use and
cost for ACS and compare the contribution of length of stay (LOS),
procedure use and rehabilitation program to total cost. Materials
and methods. A micro-costing study was conducted on 127 patients
(64.4 years old, male 78%) referred to CR after suffering ACS during
the year 2008 in a tertiary hospital in Barcelona (Spain). The registry
included demographic, medical history, treatment and discharge
information to capture all resource used. Hospitalization cost was
estimated by imputed discharge diagnosis-related group code and
adjusted for the LOS and procedures. Rehabilitation costs were esti-
mated from data of the National Audit of Cardiac Rehabilitation sur-
vey in Britain. Results. The average LOS was 1.87 in the coronary
care unit (CCU) and 6.02 days in the Cardiology ward. The mean
cost of hospitalization was 8057.6 (SD 3642.5) euros (including num-
ber and type of diagnostic and treatment procedure performed).
Estimated CR cost was 465 euros per patient, although only 51.2% of
patients completed the CR program. Conclusion. These estimates
can be used to study the cost-effectiveness of interventions proven
to reduce morbidity and mortality after ACS. It does not seem reaso-
nable to assume such a high cost in the acute phase if after that, it is
not feasible to optimize results by the implementation of CR pro-
grams. Rehabilitation departments should emphasize cost-effective-
ness of this treatment to increase health care contributions to encou-
rage its application to become more available.

Non-neurogenic sphincter insufficiency in a child
S. Magalhães, J. Macedo, S. Amorim, A. Trepa
Santo Antonio General Hospital Oporto (Portugal)

Introduction. The International Children’s Continence Society
defined urinary incontinence as “the involuntary loss of urine, objec-
tively demonstrable, and constituting a social or hygienic problem.”
The causes of urinary incontinence can be divided in three main
groups: functional causes (ex. enuresis, psychogenic retention and
bladder instability); neurogenic causes (ex. myelomeningocele) and
anatomical causes (ex. epispadias, ureteral duplications). Case
Report. An 11-year-old girl was sent to the consultation of bladder-
sphincter dysfunction for study and treatment of urinary incontinence
by congenital urethral sphincter insufficiency. She has a clinical of
urinary incontinence during day and night since birth and recurrent
urinary infections since the age of 5. She was investigated for
Pediatric Urology and did a Magnetic Resonance Imaging (MRI) that
demonstrated bilateral ureteral duplication. She was submitted to a
bilateral-upper-pole nephrectomy. Repeated MRI for persistent symp-
toms of severe urinary incontinence that showed a marked dilatation
of the urethra. The urodynamic study (2010) showed severe sphinc-
ter insufficiency at rest and with the retention effort and urinary los-
ses with very low abdominal pressures. Without detrusor hyperacti-
vity neither low compliance. The patient began a programme of pel-
vic floor biofeedback training at department. She is a very probably
candidate for a collagen injection. Conclusion. A through clinical
data will delineate the pattern of incontinence and may indentify
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underlying neurologic or structural anomalies. That is a rare case of
intrinsic sphincter insufficiency that leads a urinary loss with very
small efforts, in a female child that was born with a urethral dilation.
She had also a bilateral ureteral duplication and vesicoureteral reflux.
In the literature review we don’t found reports of similar cases.
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Home cardiac rehabilitation. An experience of alterna-
tive treatment for selected patients
P. Devetti, M. Sellan, P. Ursig, E. Fabbro, M. Werren, S. Baroselli, 
E. Petri, M. Carone, D. Tuniz.
Cardiac Rehabilitation Unit, Department of Rehabilitation Medicine,
IMFR, Udine, Italy

Introduction. The aim of this study is to verify the validity of
Home Rehabilitation as an alternative treatment for selected patients,
clinically stable, without severe comorbility, who are not able to
attend the ambulatory program of the Cardiac Rehabilitation Center,
because of logistic difficulties. Materials and methods. 5 patients
recruited: 4 aortic valve replacements, 1 PTCA. Mean age: 80 years
(68-90). Protocol: 1) In Hospital: to teach to patient (or care giver)
self management training; BP, HR and RPE scale measuring; how to
perform exercise training suggested; to recognize possible signs and
symptoms; 2) Give illustrated manual about home rehabilitation
exercises program: forms to be fulfilled with parameters measured.
3) program duration: 2-3 times a week for 4-8 weeks checked by
weekly telephone calls; 4) at the beginning and end of the program:
cardiac check up, functional evaluation (6MWT), physical therapy
assessment (Berg scale, Vittorio test) and quality of life (EuroQol
EQ-5D). Results. None new cardiovascular event happened and
measured parameters improved, except for Flexibility and
Coordination (unchanged): Strength of lower limbs +18,29%, upper
limbs +25,88%; Balance + 38,9%; overall results of 5 items of EQ-5D
improved. Visual analogical scale (VAS) of overall health: + 13,64%
vs. the most improved state of heath imaginable. RPE Score: -20,63%
Dyspnea Score: -34,62%. HR: -25,40%, SBP:-10,18% DBP: -16,20%
SpO2 +1,05%. 6MWT average distance travelled:+ 16,44% (range 210-
245 m). Conclusion. The Home Rehabilitation method in selected
patients proved to be safe and efficient.
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The effects of inpatient rheumatologic rehabilitaton
programs on the function and disease activity in chro-
nic rheumatoid arthritis and ankylosing spondylitis:
one-year follow-up
F. Figen Ayhan, Rukiye Yazıcı, M. Geçene, Pınar Borman, Z. Rezan
Yorgancıoğlu
Ankara Training and Research Hospital, 1st Clinic of PRM, Ankara,
Turkey

Introduction. Both rheumatoid arthritis (RA) and ankylosing
spondylitis (AS) are chronic inflammatory rheumatic diseases leading
to chronic pain and disability. There are very limited data about the
impact of inpatient rehabilitation for patients with RA and AS. The
aim of this controlled study was to evaluate the long-term effects of
inpatient rehabilitation using composite disease activity measures
and widely used functional instruments in patients with RA and AS.
Materials and methods. Totaly 120 eligible patients with RA and
AS were included this study after giving informed consent. Patients
were excluded having variations in DMARDs therapy at any time
during trial and dependence in activities of daily living. Randomized
selected patients were equally distributed as rehabilitation and con-
trol groups (30 patients in each group). Results. Mean age and
disease duration of patients with chronic RA were 51.8 ±11.7 and 8.5
±6.4 years, respectively. Profile plots of HAQ and DAS28 were
shown in figure 1. and figure 2. HAQ scores improvements were

better in rehabilitation group than controls. Mean age and disease
duration of patients with AS were 39.7±10.4 and 8.7±7.8 years,
respectively. Profile plots of BASFI and BASDAI were shown in figu-
re 3. and figure 4. BASFI and BASDAI scores improvements were
same in both groups. As seen in figures inpatient care is reserved for
patients who have the most advanced rheumatic diseases with the
most functional impairment. Inpatient rheumatologic rehabilitation
programs improved physical function and disease activity in patients
with RA and AS. However, statistically significant improvement was
detected only HAQ scores of RA patients. Conclusion. Since
patients’ functioning is a central aspect of the rheumatic disesases,
multidisciplinary rheumatologic rehabilitation programs should be
applied to all of these patients ranging from home exercises to inpa-
tient rehabilitation. 

Functional recovery in fragile elderly after discharge
from a geriatric acute care unit
M.D. Sánchez, P. Puertas, O. Sabartés, M. Pi-Figueras, M. Arellano,
M.A. Márquez
Geriatric Acute Care Unit. Hospital de la Esperanza. Instituto de
Atención Geriátrica i Sociosanitaria (IAGS). Parc de Salut Mar.
Barcelona. Spain.

Objective. To select functional recovery variables in elderly
patients alter a hospital stay in a Geriatric Acute Care Unit (GACU).
Materials and methods. 148 patients, with a mean age of 84 years,
were included. They had suffered > 20% lost of their previous func-
tional capacity, measured by Barthel Index (BI), after GACU admis-
sion and they were transferred to the Intermediate Care Unit (ICU)
with the purpose of regaining functional capacity. Functional loss
after GACU admission and functional improvement in ICU was
determined in all patients. Functional loss: (previous BI-BI at GACU
discharge/previous BI) x 100. Functional recovery: (BI at ICU
discharge - BI at GACU discharge / previous BI-BI at GACU dischar-
ge) x 100. Relationship with the following variables: age, sex, func-
tional status prior to GACU admission and at GACU discharge (mea-
sured by BI), cognitive status (measured by Pfeiffer test (PT)), nutri-
tional status (albumin, cholesterol) and appearance of immobility
and delirium during GACU stay, was determined. Results.
Functional recovery in ICU was positively related to BI at GACU
discharge (p 0.04) and negatively related to functional loss at GACU
discharge (p 0.02) and to PT (p 0.004). No relationship with age,
sex, nutritional status, previous functional status or appearance of
immobility and delirium during GACU stay was founded.
Conclusion. Functional recovery in elderly patients after hospital
admission for acute medical illness is not determined by previous
functional status but by functional loss during acute illness and their
functional status at discharge. Cognitive status determines functional
recovery in elderly patients. 
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Effectiveness and Efficiency of Rehabilitation in a
Subacute Care Geriatric Unit 
D. Sanchez Rodriguez1, M. Pi-Figueras1, M Arellano1, J.M. Muniesa2,
M.A. Marquez1, O. Sabartés1

1Geriatrics, IAGS, Parc de Salut Mar, Hospital de la Esperanza,
Barcelona
2Physical and Rehabilitation Medicine, Parc de Salut Mar, Hospital
de la Esperanza Barcelona

Introduction. Subacute Care Geriatric Unit (SCGU) is a new
postacute care assistance level in Geriatric Units which is aimed to
focus on medical care, re-education of walking and activities of daily
living recovery in elderly patients who, owing to disability after
some medical or surgical process, would benefit from short follow-
up and rehabilitation. Objectives. To evaluate characteristics, effecti-
veness and efficiency of rehabilitation treatment in elderly in-
patients admitted to Subacute Care Geriatric Units. Materials and
methods. Retrospective study of a cohort of in-patients in a
Subacute Care Geriatric Unit during 2008 and 2009. Comorbidity
(measured by Charlson Index), functional status prior to acute ill-
ness, at admission and at discharge (measured by Barthel Index),
functional income, efficiency and modified Heinemann Index were
studied. Results. 251 in-patients were evaluated (45.8% men), mean
age 82 ED 8.5 years. Comorbidity was high (Charlson Index 3.03 ED
2,47): dementia 42.6%, heart failure 27.5%, lung disease 33%.
Average stay was 14.4 ED 9.8 days. Barthel Index prior to the cur-
rent disease was 74,3 ED 24,7 and at hospital admission was 29.4 ED
20.1. After rehabilitation treatment at discharge, Barthel Index was
60.9 ED 27.1. Functional income was 31.14 ED 19.5 points of Barthel
and average efficiency was 2.5 points of Barthel per day of stay.
Functional ability recovered regarding the loss (modified Heinemann
Index) was 73.6 %. Conclusion. The result of our data shows an
increasingly functional income, efficiency and functional benefit in
elderly disabled patients after a following short rehabilitation treat-
ment in Subacute Care Geriatric Units 

Fuctional and cognitive outcome following traumatic,
cerebrovascular and anoxic brain damage: study in 390
patients witth severe acquired brain injury (ABI)
M. Gandolfi, L. Roncari, P. Girardi, R. Avesani, M.G. Gambini, 
V. Varalta, P. Ianes, A. Picelli, A. Fiaschi, N. Smania
Centre of Neuromotor and Cognitive Rehabilitation, Department in
Neurological and Visual Sciences, University of Verona (Italy)
Ospedale Sacro Cuore Don Calabria, Rehabilitation Department,
Negrar- Verona (Italy).

Introduction. Acquired brain injury (ABI) may lead to significant
impairments of individual’s cognitive, physical and psycosocial func-
tioning and it is considered a leading cause of lifelong disability1.
Studies about functional and cognitive outcome in severe ABI
patients often concern traumatic aetiology. Only few studies regard
non-traumatic aetiology outcome and different aetiologic cathegories
of this group are often not subdivided. The aim of the study was to
compare functional and cognitive outcome of different aetiologic
ABI groups and to identify clinical predictive variables of returning
home. Materials and methods. 390 ABI patients consecutively
admitted to Sacro Cuore, Don Calabria Hospital, Negrar, Verona
(Italy) from 2004 to 2007 were enrolled. Patients presented different
ABI aetiologies (234 traumatic, 123 cerebrovascular e 33 anoxic).
Clinical and demographic data were retrospectively recorded: age,
sex, aetiology, acute lenght of stay (ALOS) and rehabilitation length
of stay (RLOS), discharge destination, GCS, Glasgow Outcome Scale
(GOS), Disability Rating Scale (DRS), Levels of Cognitive Functioning
(LCF) and Functional Independence Measure (FIM). Results.
Traumatic patients presented a lower mean age, a greater male sex
percentage, shorter ALOS and RLOS and a better functional and
cognitive outcome than other aetiologic groups considered. The
worst outcome corresponded to anoxic patients. Admission DRS
score resulted the best clinical predictive variable of returning home
in ABI patients. Conclusion. Traumatic patients presented a better
functional and cognitive outcome than other aetiologic groups.
Admission DRS score was resulted a good clinical predictior of retur-
ning home in ABI patients.
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Influence of oral apraxia in dysphagia recovery :study
on 36 patients with stroke
M. Gandolfi, P. Zuccher, A. Picelli, A. Fiaschi, N. Smania
Centre of Neuromotor and Cognitive Rehabilitation, Department in
Neurological and Visual Sciences, University of Verona (Italy).

Introduction. Dysphagia affects 29% to 81% of patients in the
acute stage after stroke1 and it exposes patients to poor prognosis2.
Oropharyngeal motor and sensory deficits are considered an impor-
tant cause of swallowing disorder after stroke3. However, the
influence of buccofacial apraxia in swallowing recovery after stroke
is not reported in literature. The aim of the study is to evaluate the
influence of oral apraxia in the recovery of dysphagia in patients
after stroke. Materials and methods. 36 patients with dysphagia
after stroke, cooperating, receiving total nutrition via nose-gastric
tube feeding and who had undergone fiberoptic laryngoscope were
enrolled in the study. The outcome measures were: the Dysphagia
Outcome and Severity Scale (DOSS) at the admission and discharge,
the Schröter-Morasch classification of aspiration severity and the
number of days of artificial feeding in the first 3 months after stroke.
Multiple linear regression analysis was done to clarify the prognostic
role of motor and sensory deficit and buccofacial apraxia on the
aspiration and the artificial feeding duration. Results. Buccofacial
apraxia correlates with lower DOSS score at the discharge and with
longer artificial feeding duration. Oropharyngeal motor and sensory
dysfunction correlates with aspiration at the fibrolaryngoscopic
assessment. Conclusion. Buccofacial apraxia in patients with acute
stroke is a negative prognostic factor for swallowing recovery after
stroke. 
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Grip-lift rehabilitation in chronic stroke adults
D. Dispa1, T. Lejeune1,2, J.L. Thonnard1,2

1Université catholique de Louvain, Institute of Neuroscience,
Bruxelles, Belgium
2Université catholique de Louvain, Cliniques universitaires Saint-Luc,
Physical Medicine and Rehabilitation Department, Bruxelles,
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Introduction. Most of chronic stroke patients show difficulties in
manipulation of objects. Previous studies (McDonnell 2006,
Hermsdörfer 2003) highlight deficits in the grip-lift task with the
paretic hand. The aim of this study was to test if an intensive pro-
gram (8 weeks) of precision grip training would improve the grip-lift
coordination. Materials and methods. Ten patients followed two
consecutive sessions (unilateral or bilateral) of four weeks rhythmic
repetitive grip-lift task oriented rehabilitation with auditory cueing (1
h/day, 3 days/week). The subjects were assessed at four times: 4
weeks before rehabilitation (tc), immediately before the first rehabili-
tation session (t0), after 4 weeks of rehabilitation (t1), after 8 weeks
of rehabilitation (t2). Tip pinch strength, digital dexterity, manual
ability, satisfaction (with activities and participation) and grip-lift
force coordination were assessed. Result. At t0, there was a signifi-
cant difference between the non-paretic and the paretic hand (pai-
red t-test) for tip pinch force, digital dexterity and a grip-lift parame-
ter (loading phase). A one way repeated measure ANOVA, accross
the 4 evaluations, showed (1) the stability of the scores between the
first and the second evaluation, and (2), despite the fact that the
patients reported subjective improvements, no objective improve-
ment of either measured variable, after 8 weeks of intensive specific
rehabilitation, for the paretic hand and for the non-paretic hand.
Conclusion. We were not able to objectify any significant improve-
ment in strength, dexterity, manual ability, satisfaction (with activi-
ties and participation) and grip-lift coordination after 8 weeks of
rhythmic grip-lift task oriented bilateral and unilateral intensive reha-
bilitation.

References
Hermsdorfer, J, Hagl E, et al. (2003). “Grip force control during object manipu-

lation in cerebral stroke.” Clin Neurophysiol 114(5):915-29.
McDonnell, MN., Hillier SL, et al. (2006). “Impairments in precision grip corre-

late with functional measures in adult hemiplegia.” Clin Neurophysiol
117(7):1474-80.

122 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



WebRehab; the Swedish database for rehabilitation
Block Å Lundgren Nilsson1, M. Lannsjö2, A. Tölli3, K. S. Sunnerhagen1,
A. Sörbo1, U. Flansbjer4

1Neuroscience and physiology, University of Gothenburg, Sweden 
2Rehabilitation medicine, Sandviken, Sweden
3Rehabilitation medicine, Stockholm, Sweden
4Rehabilitation medicine, Lund.Orup, Sweden

We have created a web-based database for inpatient rehabilitation in
Sweden, launched in 2007. The aim with the database is to improve
1) quality in the rehabilitation process, 2) use limited resources bet-
ter, 3) enhance awareness of the ICF model, 4) support the partici-
pating units rehabilitation process developing, 5) make comparison
between units possible, 6) to gather knowledge of rare conditions,
7) to be used for research. 20 of the country’s 21 areas are represen-
ted and 2008 there were 1868 registrations for admittance.
Data are gathered at admittance, at discharge and 1 year after onset
of disease/trauma. The database contains information on demo-
graphics, diagnoses, problems within different domains of ICF.
Process measures: time from referral until admission, resources, time
of care, whether questions on tobacco, alcohol and drugs have been
asked, setting up and using a rehab plan, if assessment for driving
has been performed, use of different assessment instruments.
Result measures: Complication and medical events, , ADL in and
out, BMI in and out, EQ5D in and out, deceased, discharged to,
patient satisfaction with the rehab process, And for acquired brain
injury GOSE. The online registration is working. There is room for
improvement in the rehab process; we are not having enough regi-
strations on BMI which can be seen as a measure of quality of care.
Sexual problems often not addressed. Rehab plans are not always
set up, however when they are present, they are used. Patient sati-
sfaction is high.

Robotic training can improve interjoint coordination
and muscular activation in chronic hemiplegic stroke
M.C. Carboncini1, A. Frisoli2, G. Greco2, I. Creatini1, C. Procopio2, 
L. Bonfiglio1, B. Rossi1, M. Bergamasco2

1Neurorehabilitation Unit, Department of Neurosciences, Azienda
Ospedaliera Universitaria Pisana, Pisa, Italy
2PERCRO (Perceptual Robotics) Laboratory, Scuola Superiore S.
Anna, Pisa, Italy

Introduction. The aim of this study was to investigate the effects
of robotic-assisted rehabilitation training with a upper limb robotic
exoskeleton in a group of nine patients with chronic hemiparetic
stroke. Materials and methods. All patients enrolled in the study
were administered a robotic assisted rehabilitation training for a
period of 6 weeks including reaching and spatial antigravity move-
ments, and underwent before and after training, both a kinesiologi-
cal and electromyographic examination to measure joint trajectories,
interjoint coordination of arm movements and pattern of surface
EMG during reaching movements. Degree of functional impairment
at the enrolment and discharge recovery was also measured by clini-
cally evaluation with Fugl-Meyer scale, Modified Ashworth Scale and
Range of Motion measures. Results. The robot aided training indu-
ced, independently by time of stroke, statistical significant improve-
ment of both clinical (4.6±4.2 increase in FMA), kinesiological and
EMG parameters. In particular results showed that after robotic trai-
ning, in the affected arm movement times and performance errors
were significantly reduced, while regularity of wrist motion, elbow
aperture in reaching and range of active and passive joint motion
were incremented. On the other hand, the interjoint coordination of
movements measured as elbow-shoulder coordination presented a
disrupted pattern, improved after training. Conclusion. These kine-
siology assessments of motor performance after rehabilitation trai-
ning may contribute to the development of training protocols that
take into account the time course of improvement for reaching task
into different portions of the extra personal space.
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The first three weeks after a stroke: analysis of care
processes and outcomes
B. Bernardini1, A. Grasso1, S. Fracchia1, S. Ghirmai1, M. Pagani1, 
G. Cerina1, C. Corsini1, M. Arleo1, S. Respizzi1, S. Marcheselli2
1Dipartimento di Riabilitazione e Recupero Funzionale. 
2Neurologia d’Urgenza e Stroke Unit. 
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Introduction. We conducted a prospective observational cohort
study involving 56 acute stroke patients in the Stroke Unit of our
Institute. Aims of the study were: a) to describe the prevalence and
duration of nursing, medical treatments and physiotherapy; b) to
explore relationships among key-care processes and between pro-
cesses and functional outcomes. Materials and methods. We deve-
loped a standardized core-set of 35 binary indicators (presence/
absence of target condition) to identify patients’ care needs.
Indicators are clustered in three areas: medical (e.g. vital signs moni-
toring, medical instability, alertness, infections), nursing (e.g.
dysphagia, pain, tube feeding), and physiotherapy (e.g. dependence
in alimentation, bed mobility, ambulation). We designed a monito-
ring chart to track care processes and we daily applied it to patients
from admission to discharge or until 21st day of stay. Moreover we
administred Oxfordshire Community Stroke Project classification
(OCPS), National Institute of Health Stroke Scale (NIHSS) and
Barthel Index (BI) to classify stroke syndromes and measure neuro-
logical/functional impairment and disability. Results. 14.3% of 56
patients (mean age 75.6±12.0) were classified as Total Anterior
Circulation Syndromes. NIHSS and BI mean scores on admission
resulted respectively 9.2±5.9 and 33.7±31.8. Continuous vital signs
monitoring was applied in 92.8% of patients with a mean of 5.9±5.4
days. Treatment of infections, oxygen therapy, urinary catheter pre-
sented the highest prevalence; dysphagia, tracheostomy and com-
municative disability were the longest key-care processes.
Prevalence and duration of processes were significantly related to
NIHSS score. Length of stay in Stroke Unit resulted 10±7.5 days;
39.6% of patients were admitted to our subacute rehabilitation. We
found a significant inverse correlation between medical and nursing
treatments duration and functional recovery. Conclusion. Nursing,
medical treatments and physiotherapy are interactive and mutually
conditioned care processes in stroke patients. Our indicators core-set
appeared a simple, reliable method to track clinical path. Our data
suggested that early identification of key-care problems and their
well-timed management may promote a better and quicker functio-
nal recovery.
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Engaging Children in the Design of Rehabilitative
Games
R.J. Holt, M.J. Allsop, A.P.H. Weightman, J.F. Gallagher, M.C.
Levesley, N.J. Preston, B. Bhakta
University of Leeds

Introduction. The value of involving users in the design of
healthcare technology is increasingly recognised, to ensure it meets
their needs. Children have particular characteristics which make
them challenging to engage in the design process. This poster will
review some of these challenges, methods developed in the field of
Human-Computer Interaction (HCI) (Markopoulos et al, 2008) to
address these, and how these can be transferred to the design of
healthcare technologies. Materials and methods. The design of a
joystick interface which allows children with arm impairments to
perform reach/retrieve exercises by playing a videogame is used as
a case study (Weightman et al. 2009). Children were involved in two
ways: a user group of children with cerebral palsy provided input
on the design of software and hardware throughout development,
and 40 children from local schools evaluated the games using a Fun
Toolkit developed in the HCI domain (Markopoulos et al, 2008).
Results. The games received positive responses, despite being
based around simple forward-backwards movements. Several usabi-
lity problems were identified and corrected. Children were able to
use the Fun Toolkit to evaluate the games, but struggled to provide
meaningful feedback on aesthetics and social acceptability. Conclu-
sion. Engaging children in the design of healthcare technology pre-
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sents a range of challenges – current HCI methods go some way
towards addressing issues of usability and enjoyment, but there is a
lack of tools to effectively assess social acceptability of technology
for children.
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Functional assessment of patients with total hip repla-
cement following three different surgical approaches 
L. Berti, M.G. Benedetti, M. Boschi, K. Cremonini, S. Giannini
Movement Analysis Laboratory, Istituto Ortopedico Rizzoli, University
of Bologna, Italy

Introduction. The purpose of this study is to investigate the
influence of three different surgical approaches (direct lateral, poste-
rior and minimally-invasive anterior) for total hip replacement on the
early recovery of gait in patients with the same implant design and
operated by the same surgeon. The hypothesis is that the minimally-
invasive (MIS) anterior approach provides earlier and better gait
performance. Materials and methods. Thirty patients are enrolled
for this longitudinal study, randomised for the MIS anterior (10
patients), posterior (10 patients) or direct lateral approach (10
patients). Patients are assessed by means of Harris Hip Score (HSS)
and SF-36. Gait analysis during level walking is performed using a
Vicon 612 system, two Kistler forceplates and a Zero-Wire system for
muscle activity. Patients are controlled before surgery, 7 days, and 3
months after surgery and compared to a control group of healthy
subjects matched for age and sex. Results. Clinical assessments
reveal good quality of life and excellent HSS in all patients at 3
months after surgery. Hip kinematics shows an improvement with
the best sagittal ROM for the anterior approach group at 3 months.
Hip joint moments are reduced in the sagittal and coronal planes,
especially in the direct lateral approach. Extra-rotation moment at
the hip is mainly reduced in the posterior group. Surface EMG
shows a good recovery of muscles timing of activation in all the
patients at 3 months. Conclusion. The MIS anterior group reveals
the best performance in gait, probably associated to a lesser damage
of either abductor or external rotators muscles. The functional asses-
sment of THR by means of gait analysis provides relevant outcome
information, with respect to the surgical approach, for the tailored
rehabilitation protocol.
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Combined GangTrainer GT1 and Transcranial Direct
Current Stimulation in gait rehabilitation in chronic
stroke patients: a randomized control trial
C. Geroin1, D. Munari1,  A. Waldner2, S. Hesse3, C. Werner3,  
A. Picelli1, A. Fiaschi1, M. Gandolfi1, A. Zambito4, N. Smania1

1Centre of Neuromotor and Cognitive Rehabilitation, Department of
Neurological and  Visual Sciences, University of Verona, Italy   
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4SSO Riabilitazione Policlinico G.B. Rossi Verona, Italia

Introduction. Transcranial direct current stimulation (tDCS), has
shown to facilitate motor recovery after stroke [1]. Several studies
reported the efficacy of GangTrainer I therapy (GT) in gait rehabili-
tation in patients with stroke. Aim of this study was to asses the effi-
cacy of GT therapy associated with tDCS in patients with chronic
stroke. Materials and methods. 32 patients underwent ten, 50-
minutes, training sessions, over a 2-weeks period. Each session con-
sisted of: a 30 minutes GT with tDCS applied in the first 7 minutes
for group 1 (EG); a 30 minutes GT performed for group 2 (CG1); a
50 minutes conventional training for group 3 (CG2). Patients were
evaluated before (T0), immediately after (T1) and 2 weeks after the
end of training (T2) by means of the Six minutes walking test
(6MinWT), Ten meters walking test (10MWT), Barthel Index Scale
(BI), Rivermead motor assessment score (RMAS), Modified Ashworth
Scale (MAS), Functional Ambulation Category (FAC), Motricity Index

(MI) and spatio-temporal gait analysis. Results. At T0 and T1 evalua-
tions in the before/after comparison, EG and CG1 showed a signifi-
cant improvement in the 6minWT, 10MWT, RMAS, FAC, MI and spa-
tio-temporal gait parameters (step length, speed, cadence, single and
double support time). These improvements were maintained at T2.
No significant changes were found for the CG2. No significant chan-
ges were found between EG and CG1. Conclusion. The GT
showed to improve gait in chronic stroke patients. Exposure to
direct current polarization in combination with GT 1 didn’t improve
gait performance more than only GT training.
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Comparison of single and paired transcranial magnetic
stimulation in the evluation of spinal cord injuries 
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Introduction. TMS is one of the neurophysiological tools to
assess the degree of motor impairment in patients with spinal cord
injury. In this study, we compared single stimulus (sTMS) to paired
stimulus TMS (pTMS) for assessment of corticospinal tract impair-
ment in these patients. Material and methods. Nine patients were
selected (5 males, 4 females, age: 61.5 years) affected with incom-
plete spinal cord injury (7 traumatic, 2 ischemic). ASIA level was C
in 6, in 3. Neurological level was C5 in 2, C6 in 2, C8 in 1, D11 in 1,
D12 in 1, L1 in 2. TMS was performed with aMA-PRO stimulator
with a 11 cm round coil placed at vertex, with biphasic single or
double stimuli (ISI 20 ms, equal intensity). Motor evoked potential
were recorded from vastus medialis, tibialis anterior and extensor
digitorum brevis (EBD) muscles bilaterally. Only in 1 patient EBD
was not evaluated. Results. sTMS elicited MEPs in 28/48 muscles,
whereas pTMS in 34/48. Therefore MEPs were elicited in 6 muscles
by pTMS nut not sTMS. All 14 muscles in which MEPs were absent
after pTMS had a MRC score 0-1. Five of 34 in which pTMS but not
sTMS elicited MEPs had a MRC score 0-1. the remaining 29 had a
MRC 2-5. Conclusion. We confirmed previous results (McKay et al,
2005), suggesting that pTMS is more sensitive to evaluate corticospi-
nal tract conduction in patients with spinal cord injury. The physio-
logic mechanism may be related to a facilitation at spinal level by
the conditioning stimulus. An interesting observation is that pTMS
may elicit MEPs even muscles with severe weakness.
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Peripheral nerve involvement in patients with trauma-
tic complete cervical and thracic spinal cord injuries
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Introduction. Patients affected with complete spinal cord injuries
are at risk of peripheral nerve diseases due to entrapment or trauma-
tic lesions, as well as critical illness neuropathy (CIP) due to sepsis
occurring during the acute phase of the disease. Peripheral nerve
diseases may impair the neurophysiologic evaluation of both reco-
very from spinal shock (Hiersemenzel LP et al, 2000) as well as stu-
dies on conduction of corticospinal tract by transcranial magnetic sti-
mulation. Material and methods. Ten patients (2 males, mean age
40 years) with complete cervical and thoracic spinal cord lesions
(ASIA A) underwent: 1) bilateral motor nerve conduction studies
(NCS) of peroneal and tibial nerves and sensory NCS of sural nerve
2) F-wave minimal latency and persistence of the peroneal and tibial
nerves 3) evaluation of H-reflex from the soleus muscle. Five
patients had cervical lesions (C6 in 4, C4 in the remaining) and 5
had thoracic lesions (D4 in 2, D6 in 2 and D12 in the remaining).

124 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



Results. M-responses were reduced or absent symmetrically in both
peroneal and tibial nerve in 3 patients. Sural sensory action poten-
tials (SAP) were absent bilaterally in 3 patients. In two patients, sural
SAP and peroneal ant tibial CMAP were absent monolaterally. H-
reflex and F waves were not elicitable in the patients with absent M-
responses. Conclusion. In 50% patients abnormal NCS suggested
the presence of peripheral nerve disease. Two patients had abnor-
malities suggesting a sciatic nerve lesion, but others had more sym-
metrical abnormalities that should be interpreted with caution: in
fact they may be expression of a CIP or a spinal shock. Further stu-
dies are needed to evaluate the precise nature of these abnormalities
and their relationship with motor outcome.
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Use of CT imaging in subjects with acquired severe
brain injury: a retrospective study
T. Giorgini, L. Monti Bragadin, A. Voltazza, L. Iona, E. Biasutti, P. Di
Benedetto
Gervasutta Rehabilitation Hospital, Udine (Italy)

Introduction. Almost all patients with an acquired severe brain
injury (i.e. trauma or major bleeding) undergo head CT as the first
imaging test. Early CT findings are used in determining diagnosis
and prognosis. Further CT tests are performed to examine evolution
of the damages detected and to suggest surgical interventions, when
needed. W have to consider enhanced radiation risk determined by
repeated CT tests. Materials and methods. We performed a retro-
spective study on 34 inpatients affected by acquired severe brain
injury and recently recovered in Gervasutta Rehabilitation Hospital.
We examined 22 males and 12 females, 22 after traumatic brain
injury and 12 after a major bleeding. Average age was 49 years. We
reported the amount of CT imaging performed from acute event to
the end of rehabilitation. Results. An average amount of 7 CT brain
imaging tests were performed on each subject. A further average
amount of 2 CT imaging tests on each subject were performed on
different districts (i.e. lung, abdomen). Each subject underwent an
average amount of 10 CT tests (max: 19, min: 4). In traumatic group
was performed an average amount of 6 brain TC tests, while an ave-
rage of 10 brain TC tests in hemorrhagic group. However, the num-
ber of all CT examinations(including other districts) is not so diffe-
rent between the two groups. Conclusion. Subjects affected by
acquired severe brain injury who undergo a rehabilitation program
as inpatients are often investigated with a considerable amount of
CT imaging tests (from 4 to 19 in this report). A so great number of
CT tests must be carefully evaluated balancing diagnostic necessities
and increasing radiation risk.
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Walking speed changes after functional surgery in the
first motoneuron syndrome
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Introduction. Aim of the study was to test the action of functio-
nal surgery on the hemiplegic leg in walking speed and the changes
in initial velocity by pathology and by the time elapsed from the
acute event. Materials and methods. 29 patients, 9 males and 10
females, aged 56.7, 21 strokes, 5 Multiple Sclerosis and 3 cerebral
palsy over 18 years old, were treated with elongation of the achil-
leuos tendon: 13 by Hoke, 10 by Hoke + mioentesic surgery from
more proximal access, 5 only by mioentesic surgery, 1 by Z lengthe-
ning and calcaneus osteotomy. In combination were performed: 14
SPLAT, 16 resections of the fingers flexors, 3 TP lengthening, 1 tran-
sposition of the EPA Walking speed on 25 m was measured before

and after surgery. Results. In all patient before surgery the average
speed was 29.39 m / min, after surgery it increased by 34.87%. 
In group with speed from 0 to 20 m/min (average 11,12) speed
increased by 71.57%, in group with speed from 21 to 40 m / min
(average 30.27), increased by 30.277%, in Group with speed over 40
m/min (average 59.45), increased by 3.644%. In CP before surgery
the average speed was 65.54 m/min, after surgery it decreased by -
4.45%. In MS it was 35.7 m/min before surgery and increased by +
5.4% after. In stroke it was 22.73 m/min before and increased by +
47.5% after. In treated patients before 2 years from stroke (6
patients) the average speed was 12.46 m/min, and it increased by
111.65% after. In treated patients after 2 years (15 patients) average
speed was 26.84 m / min, 21.851 % more after surgery. The walking
speed generally improved. A low initial velocity corresponds with a
great speed increase, almost exponentially. The CPs decreased
walking speed but they were a small number and high speed
walkers. Strokes had the lowest speed walking and attained the
greatest increase. Multiple Sclerosis with a slightly higher walking
speed of strokes increased significantly less. The operated within
two years, with walking speed moderately lower, had a much higher
increase. Conclusion. The slower was the walking speed before the
functional surgery, the more it improved after it. Slower patients had
surgery first, but they showed the best results after. Multiple sclerosis
increased walking speed less than Stroke cases. 

Effects of Low-Level Laserotherapy on functional status
in different clinical periarticular disorders of shoulder  
V. Savic
Institutre of rheumatology, Resavska 69, Belgrade, Serbia

Leading patological couse of shoulder pain syndrom is tendon
inflamation. Main goal. To envestigate therapeutic effects of low-
level laser therapy (LLT) on functional status in subacromial bursitis,
rotator cuff and biceps tendinitis.Materials and methods. Rando-
mised, prospective study, included 60 patients with shoulder pain,
comparable regard to sex, age and concomitant diseases. Diagnosis
made regard to clinical, radiological and ultrasonographic examina-
tion.Concerning diagnosis, patients divided in three groups (20
pts):Group A:subacromial bursit, 8 male, 12 female, aged 52.46±5.21,
Group B: rotator cuff tendinitis, 8 male, 12 female, aged 45.21±6.43
Group C: biceps tendinitis, 11 m, 9 f aged 54.28±6.33. Patients in
each of the three diagnostic groups were divided in two therapeutic
subgroups (10 pts).Group I treated with: laseroterapy Midlaser,
Irradia λ904 ηm, ν 5000 Hz, X points, D 10 J/cm2, X therapies. II
group: treated with local CS(Betamethasonium Diprofos 1 ml), repe-
ted one week after. Pendylar free-swinging exercises were given to
all patients.Measured parameters: pain (VAS), local functional status
(Constant Murley functional scale), movements range. Wicoxon and
Kruscal-Wallis test used for statistical analysis. Results. Group A:
highly significant diference before and after treatmant in bouth the-
rapeutic subgroups (Wilcoxon test p<0.001), there was no statistical
significant difference between therapeutic subgroups (Kruscal-Wallis
test, p>0.05). Group B and C: highly significant statistical difference
before and after the treatment in two therapeutic subgroups concer-
ning the functional status (Wilcoxon test, p<0.001) laserotherapy
subgroup of the Group B and C showed better effects (Kruscal-
Wallis test, p<0.05). Conclusion. 1.Concerning functional status
improving in subacromial bursitis patients, laserotherapy and
Diprofos® infiltration are highly effective.There is no significant dif-
ference among therapy modalities. 2.In rotator cuff tendinitis and
biceps tendinitis, laserotherapy and Diprofos® are highly effective
and laserotherapy had better effects. That is why we recommend to
use laserotherapy.

Impact of Clostridium Difficile Infection in a Rehabili-
tation Unit
S. Orini, C. Lecchi, C. Mulè, A. Maestri, N. Astolfi, C. Taveggia
Istituto Clinico Habilita, Sarnico (BG)

Introduction. Clostridium Difficile is the most common source of
infectious diarrhea in Rehabilitation Structure: patients have high
comorbility and disability and often previous antibiotics exposition.
The objective of this study is describing CD associated diarrhea inci-
dence and prevalence of economic and rehabilitation outcome
impact. Materials and methods. This is a retrospective study of
patient admitted in Rehabilitation Unit of Habilita Sarnico - Bg
between January 2009 and December 2009. Results. We searched
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CD toxin in all patients with diarrhea (34/747) and we found it in
22. At admission 8 came from Internal Medicine, 13 from Surgical
Units and only one from home. They presented diarrhea avg
19,5±10 days after admission and before, 20 received antibiotics for
different infection (fluorquinolones and betalattams); all received
gastric acid lowering medication. Therapy was instituted with van-
comycin in 5 patients, metronidazole in 13, either in 4. Only 1
patient had relapse after therapy discontinuation. We determined
CDI costs calculating daily cost of pharmacological therapy (van-
comycin and metronidazole), nursing care (disposable gowns,
shoes, gloves), diarrhea-associated medication costs, biochemistry
and additional management as disinfection and patient isolation.
Only 9 patients returned home; transfer to other Dipartments was
necessary for the others. Conclusion. The CDI is an important pro-
blem in Rehabilitation Structure: it slows down objectives achieving,
increases cost of management and complications.
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Disease specific quality of life changes during first year
after knee arthroplasty: can WOMAC index detect the
difference of two distinct physical therapy programs?
M. Tali1, J. Maaroos2
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Introduction. Total knee arthtoplasty (TKA) is an effective treat-
ment in advanced stage of osteoarthritis which improves quality of
life of patients (1). Aim of the study was to follow the course of
disease specific quality of life during first postoperative year and
specify the ability of Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) to distinguish the effect of two
distinct exercise therapy programs in sub-acute phase after surgery.
Materials and methods. Twenty-six female patients having advan-
ced stage of knee osteoarthritis completed WOMAC questionnaire
before and three, six, and 12 months after TKA. Three months after
arthroplasty patients were randomised in two therapy groups: con-
trolled exercise (under physiotherapist supervision in outpatient
rehabilitation setting) group and home exercise group. Results.
There was significant improvement in all WOMAC index items
(0.04<P<0.0001) except for doing heavy domestic duties (P=0.08)
during three first months after arthroplasty in entire study group. In
controlled exercise group significant change in seven (0.04<P<0.003)
and in home exercise group in three (0.04<P<0.006) WOMAC items
were followed from three to six months after TKA. There were no
significant changes in either group from six to 12 months after TKA.
Conclusion. Most pronounced changes in disease specific quality of
life occurred during three first months after TKA (2). Controlled
exercise program starting three months after TKA was slightly supe-
rior to home exercise group to assure further improvement which
could be detected by WOMAC index.
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Brain lesions and spasticity: a voxel-based lesion-symp-
tom mapping analysis on 51 patients.
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M. Gandolfi1,2, A. Fiaschi, N. Smania1,2,3.
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Introduction. Spasticity is a disabling complication of stroke.1,

Aim of this study was to assess the prognostic value of brain lesions
location as a predictor of spasticity development after stroke.
Materials and methods. 51 patients (first-ever unilateral ischemic
stroke) were recruited. Each patient’s T1 magnetic resonance ima-
ging performed 1-4 weeks after the onset was collected. At 6 months
after stroke we evaluated the muscle tone at the upper and lower
limbs using the Modified Ashworth Scale (MAS).3 Brain lesions were
mapped and located using MRIcro and MRIcroN software. For stati-
stical purposes we described spasticity as absent/present. The affec-
ted limb was considered spastic if a score ≥ 1 and severely spastic if
a score ≥ 3 was present in the MAS at any joint evaluated. Results.
Brain lesions that showed a significant correlation with the develop-
ment of spasticity after stroke involved the white matter (corona
radiate, internal capsule), the basal ganglia (putamen, caudate, palli-
dum), the insula, the precentral gyrus, the Rolandic operculum, the
frontal gyri, the frontal operculum, the thalamus. Lesions involving
the subcortical white matter (corona radiate, internal capsule) and
the basal ganglia (putamen, caudate, pallidum) showed a significant
correlation with the development of severe spasticity after the onset.
Conclusion. The present study shows that brain lesions’ location
could be a predictor of the development of spasticity after stroke. In
particular lesions involving the corona radiata, the internal capsule
and the basal ganglia are related with the development of spasticity
and severe spasticity after the onset. 
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Comparison of The Efficacy of Ultrasound and Laser
Ttreatments in Subacromial Impingement Syndrome
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Introduction. The aim of this study was to define and compare
the efficacy of physical therapy modalities of ultrasound and laser
treatments in the treatment of subacromial inpingement syndrome.
Materials and methods. This study was performed on 52 subacro-
mial impingement syndrome patients. The patients were randomly
allocated in three groups. The patients were treated with; the first
group: hotpack+ultrasound+exercise; the second group:
hotpack+laser+exercise, and the third group: hotpack+exercise five
days a week for three weeks. Range of motion of the patients were
measured before and after treatment. Visuel analog scale was used
to evaluate the severity of pain, Constant scoring was used to eva-
luate the shoulder functions, the results were compared after the
treatment. Results. When the results of the groups before treatment
were compared with the results after the treatment, there was stati-
stically significant improvement in each of the three groups in both
improvement of pain and range of motion and functional improve-
ment of shoulder (p<0,05). However, when the groups were compa-
red with each other, there was no statistically significant difference
in the parameters which show improvement (p>0,05). Conclusion.
In conclusion, the results of this study demonstrated that ultrasound
and laser treatments were not superior to each other in the treat-
ment of subacromial impingement syndrome. 

Cortical effects of polyneuropathy and potential conse-
quences for conventional rehabilitation 
J.W.G. Meijer
Revant Rehabilitation Centers, Rehabilitation Center Breda, Breda,
the Netherlands.

Introduction. In polyneuropathy, multiple nerves are involved,
mostly by a symmetric distal pattern. Nerve function is disturbed,
causing severe impairments and influencing daily activities. In reha-
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bilitation, experience-based functional training is performed for
these problems. As known, learning and recovery depends on the
information provided by sensori-motor efferent-afferent feedback
loops. However, in polyneuropathy, nerve dysfunction leads to
disturbed feedback loops. This might explain the marginal results of
the current rehabilitation programmes. In this study draft we will
discuss the knowledge of peripheral and central mechanisms regula-
ting brain plasticity and might prompt newer and more efficacious
strategies. Materials and methods. Brain plasticity refers to the
brain’s ability to change its structure and function during learning,
environmental challenges or pathology. Learning and functional
recovery depends on the information provided by sensori-motor
efferent-afferent feedback loops. Due to deafferentiation, cortical
alterations take place in polyneuropathy, influencing motor pro-
grammes and learning. Motor imagery trespasses the inadequate
efferent-afferent feedback loops of learning by direct stimulation of
the cortex. Motor imagery is the active process to relive sensations
with or without external stimuli. Motor recovery and learning are
based on response-produced sensory information. By active exerci-
se, a flow of sensory information is created. Numerous studies have
indicated that motor imagery result in the same plastic changes on
the same areas in the motor system as actual physical practice.
Results. Will follow. Conclusion. In polyneuropathy, nerve
dysfunction leads to disturbed feedback loops. Current rehabilitation
programmes focus on functional training despite of disturbed feed-
back loops, with marginal results. Perhaps motor imagery, trespas-
sing the inadequate efferent-afferent feedback loops of learning,
might be of value by direct stimulation of the cortex. An invitation:
We are very interested in your experience and ideas about motor
imagery in this patient group and invite you to discuss this during
the poster session.

Electrical stimulation after botulinum toxin injection: a
comparison between two different protocols.
Preliminary results
C. Fontana1, I. Storti1, A. Picelli1,2, S. Tamburin1, D. Munari2,  
M. Gandolfi1,2, A. Zambito3, A. Fiaschi2,4, N. Smania1,2,3

1Department of Neurological and Visual Sciences, University of
Verona, Italy.
2Neuromotor and Cognitive Rehabilitation Research Centre,
Department of Neurological and Visual Sciences, University of
Verona, Italy.
3Rehabilitation Unit, “G.B. Rossi” University Hospital, Verona, Italy
4IRCSS S. Camillo, Venice, Italy

Introduction. Several studies showed that electrical stimulation
(ES) of the injected muscles enhances the effectiveness of botulinum
toxin tipe A (BTX-A) in the treatment of spasticity. However there is
no agreement about the most effective ES protocol.1-3 Aim of this
study was to compare the effectiveness of two ES protocols combi-
ned with BTX-A in the treatment of spasticity. Materials and me-
thods. 20 patients with spastic arm were evaluated before and 30
days after the BTX-A injection at biceps brachii and abductor digiti
minimi (ADM) by means of elbow passive range of movement,
Modified Ashworth Scale, Bahktha test and CMAP measured at the
ADM. 10 patients (group A) received in the injected muscles a 60
minutes ES immediately after injection. 10 patients (group B) recei-
ved three daily 30 minutes ES sessions following the injection.
Results. A significant improvement in the MAS (A: p=0.003; B:
p=0.004) and the ADM CMAP (A: p=0.005; B: p=0.005). No difference
was seen at the between group comparison. Conclusion. The pre-
sent preliminary study was unable to find a difference in terms of
effectiveness between the two ES protocols combined with BTX-A
injection. Short-term ES seems to be feasible, well tolerate and less
expensive.
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The l-acetylcarnitine in peripheral neuneuropathies
M. Megna, S. Altini, G. Ianieri, R. Marvulli, E. Romanelli, M. Ranieri,
G. Megna
Neurological and Psychiatric Sciences Department, Physical
Medicine and Rehabilitation University of Bari, Italy

Introduction. Carpal Tunnel Syndrome is the most common neu-
ropathy and is due to the compression of the median nerve of the
wrist in its passage through the carpal tunnel. The average F: M inci-
dence ratio is 3.8:1. The decade most represented for both sexes is
that between 50 and 59 years In the initial stages of the pathology,
Carpal Tunnel Syndrome (CTS) manifests itself with pins and needles,
numbness or swelling of the hand, mostly to the first three fingers
and partly the fourth finger , above all in the morning and/or during
the night. Materials and methods. Main purpose of this study is to
assess the possible effects of L-acetylcarnitine (LAC) on carpal tunnel
syndrome. We select 18 patients with carpal tunnel syndrome demye-
linating sensory-motor axons of which 10 women and 8 men with an
‘average age between 50±3 years and 68 ± 5 yearsAll patients were
treated with L-acetilcarnitina (ALC). In order to assess the effects of
the treatment, all patients were subjected to careful clinical and
instrumental evaluation before and after treatmentAt baseline and
endline we carry out: Clinical test; Pain measurement;
Neurophysiological tests. Results. Our study shows an improvement
of clinical-instrumental parameters analyzed, improvements in elec-
trophysiologic factors such as nerve conduction velocities. Patients
who had neuropathic pain reported reductions in pain using a visual
analog scale. Conclusion. Our study shows administration of LAC
develops a neuroprotective action through its modulation of the
mechanism of production of free radicals. We deduces regular LAC
administration can positively modulate subjective and objective
symptoms and /or signs of peripheral neuropathies.
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Case report: Using Botulinum toxin in Von Hippel-
Lindau
G. Ianieri, R. Marvulli, S. Altini, G. Tondi, L. Mastromauro, M. Ranieri,
G. Megna
Neurological and Psychiatric Sciences Department, Physical
Medicine and Rehabilitation University of Bari, Italy

Introduction. Von Hippel-Lindau (VHL) syndrome is a rare here-
ditary pathology with autosomal dominant transmission that predi-
sposes patients to angiomas and retinal hemangioblastomas onset
and to visceral tumors such as cysts and liver, pancreas, adrenals and
epididymis neoplasms. Materials and methods. 36 years old young
man suffering from Von Hippel-Lindau syndrome with D9-D11 spinal
hemangioma and with overlying and underlying cystic cavitations
(pseudosyringomyelia), operated in March 2007 and arrived in our
operative unit at the botulinum toxin clinic for spastic paraparesis
with hypertonicity of surae triceps and adductor. The patient also
complained of moderate pain as assessed by VAS. The patient
underwent physiatric assessment and functional balance, spasticity
assessment by using the Ashworth scale and myometric measurement
before and after botulinum toxin infiltration. Was used botulinum
toxin type A for all three infiltration cycles. Results. Data were analy-
zed using statistical methods with the paired Student t-test, except
where noted, all are expressed as mean and SD. The score on the
Ashworth scale increased from 2.75 ± 0.72 to 1.52 ± 0.66; according
to myometric assessment, the tone has variated from 16.41 to 14.98,
elasticity from 1.12 to 0.98 and stiffness from 308.73 to 265.46 with p
< 0.001. Conclusion. The treatment has promoted: a reduction of
muscle tone ,an improvement in joint mobility, improvement of gait
and stability, with an improvement in postural steps.
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Multidisciplinary rehabilitation for Parkinson’s disease
(PD): a pilot study
S. Cocci Grifoni1, S. Mori1, A. Caiazzo1, M. Capriotti1, M. Salvi1,  
C. Laterza1, M.A. Vescera1, S. Cappelletti1, F. Di Marzio2, M. Vallasciani1,
M. Guidi3
1Istituto di Riabilitazione “S.Stefano” Porto Potenza Picena (MC)
2U.O. di Neurologia, Ospedale “G. Mazzoni” Ascoli Piceno
3U.O. di Neurologia, Ospedale Geriatrico, I.N.R.C.A. Ancona

Introduction. We explored the efficacy of an out-patient setting
based on a multidisciplinary rehabilitative program (MRP) for PD
patients and their caregivers (CG). Materials and methods. We assi-
gned eight PD patients ( Hoehn and Yahr stage II-III) to MRP
weekly session for six months consisting of TaiChi, Active Music
Therapy, and a phisioterapy session. Their CG were assigned to a
psycological training. PD patients and CG had meeting with single
MRP expert (neurologist, psychologist, speech and language therapi-
st etc.) for educational package. Pre and post evaluation test, were
performed: UPDRS (III part), HAD and Beck Scales, PDQ39 and
SF36 for PD patients; HAD and Beck Scale, SF36 for CG. Results.
An analysis of data obtained revealed: 1. Before MRP there were a
significant correlation between HAD-Anxiety and Emotional- Well
Being (p<0.02) and Stigma (p<0.01) at PDQ39. This correlation
wasn’t any more detectable after MRP. 2. A significant improvement
(p<0.05) at UPDRS and at Stigma and Emotional- Well Being of
PDQ39 were seen after MRP. 3. In the CG group there was non
change of HAD and SF36 before and after MRP. Conclusion. Even
if sample size was small, this study seems to suggest that a multidi-
sciplinary approach in PD is more useful than traditional rehabilita-
tion (2) for quality life and UPDRS.
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Respiratory failure in ALS patients. Ethical counselling
in clinical choices: the experience in a rehabilitation
unit 
M. Bertini, K. Bernasconi, S.G. Colombo, E. Gandolfi, L. Gazzani, F. Zaro
Department of Rehabilitation, S. Anthony Hospital, Gallarate
(Milan), Italy

Introduction. The course of amyotrophic lateral sclerosis (ALS)
confronts the patient, the family and the clinical team with many
ethical issues and challenges. Decisions about artificial invasive ven-
tilation are crucial and difficult. Ethical counselling represent a pro-
fessional help for the patient and the family in the choice tracheo-
stomy versus non invasive ventilation with palliative care support.
Materials and methods. We considered ALS patients admitted in
our Rehabilitation unit in the last three years, after first communica-
tion of neurological diagnosis. We analyzed the group of patient
already arrived at life-threatening bulbar and respiratory muscle
disfunction in this period. They had a specific and personalized
communication program in the rehabilitative-palliative project.
Ethical communication in our department includes counselling ses-
sions with rehabilitation physicians, nurses and technicians with
experience in ALS patients’ care, cognitive function evaluation,
opportunity of psychological support, spiritual and pastoral care,
team sessions dedicated to single patient. It’s possible to meet
patient also at home and in the emergency department. Results. In
the last 3 years (2007-2009) we admitted in hospital 75 ALS patients,
some of them had two or three hospitals admissions (totally 103
admissions). Patients who already reached severe bulbar and respi-
ratory disfunction: 24/75. Patients treated with tracheostomy: 11.
Patients who refused tracheostomy and died with palliative care sup-
port: 10. Sudden death: 3. No euthanasia or invasive ventilation
interruption requests. Conclusion. We tried to improve manage-
ment of difficult choices in the clinical pathways of ALS patients
empowering communication skills and ethical education of the reha-
bilitation team. It is important for better communicate the significan-
ce of life-threatening syntoms, monitor capacity for patient decision
making, anticipate and manage multiple clinical scenarios and
accompany patients in crucial decisions about their lives.
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Is Vitamin D a determinant of muscle mass and
strength?
I. Marantes, E.J. Atkinson, S.J. Achenbach, S. Khosla, L.J. Melton, III,
Shreyasee Amin.
Hospital Pedro Hispano, Portugal; Mayo Clinic, Rochester, USA

Introduction. Although the effects of vitamin D on bone metabo-
lism are well known, there remains a lack of consensus on the asso-
ciation between vitamin D levels and muscle mass and strength.
Therefore, the aim of this study was to investigate the association
between serum 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D
levels and skeletal muscle mass and strength in a population based,
age-stratified sample of adult men and women. Materials and
methods. In this cross-sectional study, we recruited subjects from
an age-stratified, random sample of Rochester residents who were
selected using the medical records linkage of the Rochester
Epidemiology Project. Total lean body mass and total fat mass were
determined using a whole body dual-energy x-ray absorptiometry
scan. Muscle strength was determined using handgrip force and iso-
metric knee extension torque. Multivariate linear regression models
were developed to calculate the least- squares (LS) means of muscle
mass and strength measures by 25(OH)D and 1,25(OH)D2 quartiles
and where we adjusted for age, height, physical activity, fat mass
and season. Results. Our final study sample included 311 men
(mean age, 56 yrs; range, 22.7-91 yrs) and 356 women (mean age,
57 yrs; range, 21-97 yrs). In the multivariate analysis we found no
association between 25(OH)D or 1,25(OH)2D and any of the measu-
rements of muscle mass or skeletal muscle strength. Moreover, using
lowess regression plots to assess for possible cutoffs different from
those of the 25(OH)D and 1,25(OH)2D quartiles, we still did not
find any threshold levels for vitamin D that could be associated with
low muscle mass or strength. Conclusion. In this population based
sample of young and older adults, we found no association between
vitamin D with either muscle mass or strength. The association
between vitamin D and falls observed in some studies may be due
to other factors that also affect neuromuscular function.
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Integration of exercise and cognitive-behavioural inter-
ventions to increase physical activity among adults
with chronic diseases
W. Geidl, J. Hofmann, K. Pfeifer
Institute of Sport Science and Sport, Friedrich-Alexander University
Erlangen-Nuremberg, Germany 

Introduction. Exercise therapy is a cornerstone for the rehabilita-
tion of chronic diseases. The widespread health benefits of structu-
red, repetitive and regular physical activity (PA) are well known. The
persistent increase of PA turns out to be a major goal of rehabilita-
tion. Frequently, exercise interventions fail in changing the PA of
patients in the long-run. Most adults with chronic diseases drop
back into a sedentary lifestyle after completing exercise-based reha-
bilitation. The purpose of this work is the evidence-based concep-
tualization of an intervention that integrates exercise and cognitive-
behavioural interventions to initiate long lasting changes in PA.
Materials and methods. We used systematic hierarchic review
methods to identify potential scientific reports, determine the eligibi-
lity, synthesize results and interpret findings in a narrative way. We
conducted searches in MEDLINE, Scopus and PsycINFO until
December 2008. In a first step preliminary systematic works e. g.
guidelines, reviews and meta-analyses were evaluated. Analysis of
primary studies was limited to topics where no reviews or meta-
analysis were available. English- and German-language reports of
interventions for adults with chronic diseases were eligible for inclu-
sion. Results. A combination of the following behavioural interven-
tions is effective to enhance PA: self-monitoring, goal-setting, con-
tracting, feedback, stimulus control, promotion of positive outcome
expectancies and accentuation of positive consequences of PA.
Additional cognitive interventions increase the adherence to exerci-
se: barriers management, offering exercise-related knowledge and
individual exercise prescription, individual cost-benefit analysis for
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PA. Effective exercise interventions introduce different kinds of exer-
cise, tailor modalities and intensities of exercise according to indivi-
dual requirements and strengthen exercise-related self-efficacy
through skills mastery. Conclusion. To initiate long lasting changes
in PA of persons with chronic diseases the combination of cognitive
and behavioural interventions in tailored exercise programs is effec-
tive. Evidence-based rehabilitation needs concepts which integrate
patient education, behavioural interventions and exercise. 

Radial Extracorporeal Shock-wave Therapy in Rotator
Cuff Calcific Tendinosis
A. Veliaj1, G. Mangone1, M. Postiglione2, P. Pasquetti1
1Recovery and Rehabilitation Agency, University Hospital of Careggi,
Florence, Italy.
2Postgraduate Specialization School in Physical and Rehabilitation
Medicine, Faculty of Medicine, University of Florence, Italy

Introduction. The objective of the study is to evaluate the effecti-
veness of Radial Extracorporeal Shock-wave Therapy (RESWT) com-
pare with High Intensity LASER Therapy (HILT) for the treatment of
patients with Rotator Cuff Calcific Tendinosis (RCCT). RCCT is
widely diffused, it is painful and invalidating. It is an important
public health problem with social and economic implications. The
most common therapeutic approach is a physiotherapic one. Both
HILT and ESWT give positive results. The is a debate on which is to
be preferred. Therefore there is need to obtain scientific evidence to
support either case. Materials and methods. An observational
study was carried out in the period between 2008 and September
2009 in our outpatient clinic with 62 patients, divided into 3 groups:
group A 36 patients treated only with RESWT, group B 26 patients
treated only with HILT and group C 16 patients with only short term
improvement with HILT retreated with RESWT. Patients were evalua-
ted with Constant-Murley scale before and after treatment (immedia-
tely, 1 month and 3 months) for mean constant score, pain and
range of movement. Data were examined statistically with SPSS.
Criteria for inclusion and exclusion were defined. Results. Patients
treated with HILT have shown good clinical results but have retur-
ned to original syndrome 1 month after treatment. RESWT has given
improvement after treatment extended in time (3 months) in terms
of pain and recover of functionality with a limited number of appli-
cations. Conclusion. The evidence collected indicates that RESWT
is the method of choice. 
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A new iPhone-based goniometer (DrGoniometer): a
validation study
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Introduction. In rehabilitation there is a growing need to have
an objective report of every clinical measurement. To date, in clini-
cal settings ROM is measured using a universal goniometer, and
values are then recorded. A new goniometer working on iPhone,
called DrGoniometer, has recently been developed to measure the
angular value of joints. The measurement is made by placing a vir-
tual goniometer on a photo of the limb. It is thereby possible to
print a complete report and store the data for future comparisons.
The aim of this work is to assess the validity and reliability of this
device in measuring knee ROM. Materials and methods. Subjects
were placed on an isokinetic device to fix the leg and obtain the
knee’s goniometric measure. Four raters (2 experts) each took 25
photos of subject’s knee at 2 flexion angles (20°,80°) to assess
response stability (mean, SD), and 3 additional series of 10 photos at

3 other angles ( 35°,45°,60°) to check for agreement with the isoki-
netic device (+ 5°), and intrarater and interrater correlation (ICC) for
total, inexpert and expert raters. Raters were blinded as regards all
values. Results. Mean and SD values at 20° were 22.6° and 3.3°, and
at 80° were 76.9° and 2.0°. All raters’ and expert raters’ agreement
was respectively 76.5% and 95%. Intra-rater and inter-rater correla-
tion were high (all values >.987). Conclusion. In this experimental
setting DrGoniometer, an iPhone application, showed to be valid
and reliable, particularly as regards expert raters. Further studies are
needed to assess the use of this simple handheld device in clinical
practice.
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Nutritional status in a neurorehabilitation unit: rela-
tionship to functional capacity 
G. Bovio1, D. Bossi2, E. Carlisi2, L. Ciuffreda2, I. Degli Agosti2,  
I. Fontana1, A. Landi1, A. Magistroni2, M. Viggiano2, A. Zaliani2
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Introduction. The nutritional status could influence the functio-
nal capacity of the individual. We assessed the prevalence of malnu-
trition and the relationship between nutritional status and functional
capacity among hospitalized patients in a Neurorehabilitation Unit.
Materials and methods. We studied 90 consecutive patients (54 F,
46 M, mean age 63.8 ±15 years, mean body mass index (BMI) 25.76
± 6.2 Kg/m2). The nutritional status was assessed at hospital admis-
sion with the weight loss percentage over the usual body weight,
the anthropometric measurements and serum albumin, prealbumin
and transferrin. Patients were classified as well-nourished or malnou-
rished. The functional capacity was determined with the Functional
Independence Measure (FIM) scale at admission and at the dischar-
ge. Results. 31% (28 patients) were classified as malnourished whe-
reas 69% (62 patients) as well-nourished. Malnourished had a signifi-
cantly lower BMI than well-nourished patients (23.43±4.5 vs
26.81±6.6 kg/m2. p = 0.016). At hospital admission malnourished
had significantly lower total FIM score (68.7±18 vs 89.6 ± 18. p <
0.001), cognitive FIM score (29.5 ± 7 vs 32.8±5. p = 0.015) and
motor FIM score (39.2±5 vs 56.8±15. p < 0.001) than well-nourished
patients. At hospital discharge the malnourished patients had a total
FIM score (90.6±23 vs 105.6±15. p =0.001) and the motor FIM score
(59.6±21 vs 72.5±12. p < 0.001) still significantly lower than well-
nourished patients; the difference in cognitive FIM score between
the two groups was marginally significant (31±7 vs 33.2±5. p = 0.08).
Conclusion. There is a high prevalence of malnutrition in hospitali-
zed patients in Neurorehabilitation setting. Malnourished had a redu-
ced functional capacity compared with well-nourished patients both
at admission and at hospital discharge. The nutritional assessment
and the malnutrition correction had a pivotal role in improving the
functional capacity in these patients. 

The role of isokinetic testing into the evaluation of
shoulder strength post-mastectomy.
A. Russo, M. Delli Bergoli, M.P. Lo Muzio, L. Amoruso, M.A. Mimmo,
V. Simone, S. Filoni, V. Rastelli, G. Cassatella, A. Santamato, P. Fiore    
Cattedra e unità operativa di Medicina Fisica e Riabilitazione
Universitaria-Ospedali Riuniti di Foggia 

Introduction. Objective of this study was to determine the role
of a 6 month exercise training on evaluation of shoulder strength in
self-care post mastectomy women. Materials and methods. Forty
women (mean age 45-75 years) submitted to radical mastectomy and
breast reconstruction were studied. 20 patients (group A) were ran-
domly assigned to a 6-month (3/week) rehabilitation program consi-
sting of functional compression, manual drainage and slow exercise
in the same arm of breast surgery. The other 20 patients (group B)
were treated with manual arm drainage and trained with home exer-
cise rehabilitation program. They were used as control. All patients
were tested with isokinetic machine at baseline and every one
month until the and of the study. The patients with strong arm
lymphatic oedema, impingement syndrome and depression were
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escluded. Clinical parameters were checked at baseline and every
one month until the end of the study. Every day we measured range
of motion (ROM) of treated arm. Physical function (Function inde-
pendence measure) and quality of life (Barthel Index) were determi-
ned at baseline and at the and of the rehabilitation program. We
valued pain (VAS) and shoulder disability (Constant Murley) before
and after treatment. Results. The observed differences in ROM and
strength were significant for flexion and abduction in patients pro-
cessed to combined treatment. Statistically significant differences
were revealed in the group of 40 patients between the dominant
versus non dominant side of the body. Conclusion. Extended exer-
cise training significantly increases the quality of life and shoulder
strength in women treated for breast cancer. 
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The effect of in-patient rehabilitation on physical capa-
city in early period following acute myocardial infarc-
tion
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Introduction. Early exercise training following acute coronary
events relieve symptoms of cardiac failure, improve quality of life
and physical fitness (VO2max). The main aim of this study was to
evaluate and quantify the effect of exercise training in early rehabili-
tation period following acute myocardial infarction in patients with
improved coronary perfusion and low LVEF (left ventricle ejection
fraction). Materials and methods. 30 patients were included in the
study. All of them underwent 3 weeks inpatient  rehabilitation which
was introduced approximately 10 days since a very beginning of
myocardial infarction. Physical training program consisted of super-
vised aerobic training (cycling, walking) at intensities corresponding
50 – 60 % peak oxygen consumption. We compare patient physical
capacity (VO2peak, exercise capacity (W)), as well patient functional
classes NYHA and myocardial reserve (double multiply) changes at
the beginning (week I) and the end of rehabilitation period (week
III). Results. After 3 weeks period of rehabilitation peak oxygen
consumption (VO2peak) increased from 1,647±0,601 l/min to 1,889 ±
0,772 l/min (P < 0,05); patients tolerated a higher exercise load
(from 119±36 W to 137±45 W, P < 0,05). In addition, there was an
improved exercise capacity (W) at individual Wasserman’s anaerobic
threshold (from 89 ± 36 W to 101 ± 36 W, P < 0,01). Whereas myo-
cardial reserve changes during rehabilitation showed to be statistical-
ly not significant (from 2,55 ± 0,47 to 2,92 ± 0,95, P = 0,06).
Conclusion. Individual exercise training in early rehabilitation
period significantly improves physical and exercise capacity in
patients with improved coronary perfusion and low LVEF following
acute myocardial infarction. In our study it was demonstrated by
observed significant changes in peak oxygen consumption
(VO2peak) and exercise load (W) tolerance at individual
Wasserman’s aerobic threshold point.

Is it possible a tourism for the severe neurological disa-
bled people?
M. Di Stefano
SIMFER Lombardia

Introduction. To get possible an inclusive tourism in the severe
neurological disabled people it is not enough to look for the accessi-
bility of the hotels and the ways, but it is necessary to think about a
different territorial strategy, different planning of the cities and about
the organization of the local tourism. The analysis of the needs and
the expectations of the severe neurological disabled subjects and their
caregivers shows the absence of a reliable, fulfilled information of the
accessibility of the countries and the tourism sites. The accessibility

represents a fundamental rights highlighted from the UN Convention
on the Disabled People Rights. In the following case report we
checked the main needs for the disabled travelling people. Materials
and methods. We analyzed the needs of 3 males, 20, 40, 65 years
old, with severe neurological disability starting a travel. Results. In
spite of the help to find the suitable solution for their needs, all the
subjects highlighted the discriminative attitude founded in the majority
of the tourist location: this is the reason of the travelling renunciation
in 2 subjects. Ethics is the fundamental issue to start with the inclusive
tourism. Conclusion. In rehabilitation it’s not forgetting that tourism
is an important mean to accomplish the rehabilitative course of the
neurological disabled patient and that the Activity and Participation
components of the ICF are fundamental and often are the keystones
to achieve higher goals , overcoming physical limitations.
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Efficacy of intensive rehabilitative hospitalization in
patients with traumatic and non-traumatic severe brain
injury 
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Introduction. The aim is to compare the efficacy of post-acute
intensive rehabilitation, and its relation with days of hospitalization
(DHs), between severe brain injury traumatic (SBI-T) and non trau-
matic (SBI-NT). Materials and methods. A 7 years retrospective
cohort study was conducted on all the 167 patients admitted for
intensive rehabilitation to the Physical Medicine and Rehabilitation
Institute (IMFR) of Udine from 2003 to 2009. Information on cause,
dates of birth, admission and discharge, FIM and BI scores was
abstracted from the medical charts. Differences between FIM (dFIM)
and BI (dBI) scores at discharge and admission were used as effi-
cacy indicators. Wilcoxon rank sum test was used to compare
patient’s age, dFIM and dBI between subjects with SBI-T vs SBI-NT.
The relation between dFIM / dBI and DHs was evaluated by simple
linear regression. Results. Information for FIM was found in 95
patients (57%) and for BI in 135 (81%). The difference in dBI
between SBI-T (median= 15 , 25°pct= 0, 75°pct= 35) and SBI-NT
(median= 0, 25°pct= 0, 75°pct= 25) was significant (p= 0,038), but
non significant for dFIM (traumatic: median= 18 , 25°pct= 6, 75°pct=
48; non traumatic: median= 19 , 25°pct= 6, 75°pct= 39) (p= 0,47).
SBI-T (age median= 45 yrs, 25°pct= 30, 75°pct= 62) were significan-
tly younger than SBI-NT (median= 55, 25°pct= 47, 75°pct= 67) (p=
0,001). DHs only in SBI-NT were significantly related to the decrease
in FIM (beta= -0.7, p=0.0239), but explained 18,1% of the variation
(R2=0.1812). Conclusion. The increase in BI is significantly greater
in patients with SBI-T than in SBI-NT. The non significance in FIM
may depend on the smaller sample size due to missing data. Length
of hospitalization seems not to be a predictor of improvement, thou-
gh the effect of age and severity of conditions should be further
investigated.
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The most proper garment in every patient
S. Michelini, G. Moneta, A. Failla, M. Cardone, A. Fiorentino, 
F. Cappellino
S. Giovanni Battista Hospital, Rome, Italy 

Introduction. The reduction of lymphedema after a physical com-
bined decongestive treatment (CPDT) is the result of a work perfor-
med on the holistic vision of the problem (stage, muscles, articula-
tions, skin), psychological and social conditions (age, job, family). All
these aspects and the obtained results lead us toward the choice of
the most proper garment for each patient in order to be sure that,
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first of all, the garment will be worn always and in any case with the
highest possible compliance. Materials and methods. In the last 2
years we have treated 283 patients for a lymphedema of the limbs.
Among them 182 were female and 101 male and the age range was
between 2 and 88 years old. All the patients were approached basing
on a previous or not experience of PCDT, in order to administer, in
the most correct way, the treatments ( above all bandages ) to avoid
from the beginning, bad responses as regard the compliance.
Results. All the patients, at the end of cycle, worn the garment consi-
dered as the most proper to be constantly used, but 34 of them ( 21
female , 13 male ) at the control declared to wear ever or rarely the
garment for different matters ( social, climate, psychological aspects,
concomitant occurred pathologies). In 107 cases was necessary a
“made by measure” also, sometimes, with additional. For all the other
patients a prescription of a standard garment was enough to guaran-
tee the results gave by the CPDT. Conclusion. It’s necessary to
know who and why will wear the garment for the prescription. Only
in this way It’s possible to obtain bets patient compliance.
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ICF functioning core sets in lymphedema secondary to
breast cancer
S. Michelini, M. Cardone, F. Cappellino, A. Fiorentino, A. Failla, 
G. Moneta, L. Michelotti
San Giovanni Battista Hospital – Rome Italy

Introduction. Aim of the work was to find a checklist of items to
be used in the “d” domain of ICF, analyzing the specific level of
functioning, in order to obtain a faster use and to facilitate the
gathering of statistical data. Second, profit was the finding of a cor-
relation between the degree of oedema and the health of patients, in
order to provide a useful tool for objectifying the degree of disability
that follows a certain stage. Materials and methods. Since no
systematic work has been established in individualizing limitations in
functioning and health in 125 secondary lymphedema-related
patient, we tried to define a typical spectrum of problems in functio-
ning in patients with lymphedema secondary to breast cancer, with
14 specific items. The study of functioning is such patients could
help us to comprehend better the health status. Results. The results
show that with increasing oedema there is an exponential decline in
health status of the patient, otherwise difficult to objectify through
the disability scales commonly used in clinical practice, with the
advantage of being able to use a universal language with a multi-
professional access. Conclusion. Further studies could consider
subset of patients, for example breast-conserving treatment, mastec-
tomy, radiation therapy, patient age, etc., in order to demonstrate
differences in health condition and functioning in between these
categories helping us in planning health interventions and resources,
through a multidisciplinary assessment that can help communication
and information process among patients, relatives, and healthcare
professionals in the understanding functioning problems.
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Treatment by neuroelectrostimulation (FREMS) of the
artheriopaty of lower limb: preliminary study
S. Michelini, M. Cardone, L. Michelotti, G. Moneta, A. Fiorentino, 
F. Cappellino
San Giovanni battista Hospital, ACISMOM, Rome, Italy

Introduction. The FREMS system is based on a trans-cutaneus
neuro stimulation characterized by electric impulse sequences varia-
ble in frequency and duration with schemes set in advance. It carries
on a direct action on the vessel’s smooth muscle relating on the
effects of synchronous depolarization, vaso-motion and regulation of
growth factors (VEGF). Materials and methods. We studied 24
patient (16 males and 8 females) with artheriopaty at II clinical
stage. All the patients were subjected to valuation of the treadmill
test and laser doppler at beginning and at the end of the rehabilitati-
ve treatment (10 therapy sessions). 12 patients (Group A) were

subjected to physical treatment (tissue massage and kinesitherapy);
12 patients (Group B) were subjected, as well as the cycle descri-
bed, even by FREMS stimulation (40 minutes/session with varying
intensity between 150 and 200 Ïvolts). Results. At the end of the
treatment we observed: Group A: Average increase of treadmill test
142%; increase laserdoppler flow 37%; Group B: Average increase of
treadmill test175%; %; increase laserdoppler flow 55%. Conclusion.
The preliminary study demonstrates the validity of neuro-electrosti-
mulation on the artheriopatic patient, associated with regular ses-
sions of physical training. The ease of use, the lack of traumaticity
and low costs suggest a lager use of the technique in the manage-
ment of chronic artheriopatic patient
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Influence of a preoperative rehabilitation program on
hip arthroplasty outcome. Preliminary results 
A. Zancan, C. Villani, D. Sparpaglione, B. Bigatti, G. Lorber,  
G. Bronzini, B. Crosignani
Fondazione Salvatore Maugeri, Unità Operativa di Recupero e
Rieducazione Funzionale, Scientific Institute of Pavia

Introduction. From literature there is insufficient evidence about
the efficacy of a preoperative education on patient’s outcome1,2 after
hip surgery. Aim of this study was to test the feasibility and efficacy
of a short (two weeks), preoperative physiotherapy on patient’s out-
come. Materials and methods. The study has been designed as cli-
nical trial. Two groups of 10 randomized subjects have been studied,
having the same characteristics (age, pathology, pathology onset,
type of surgery).  One group (G1) has been treated by preoperative
physiotherapy, one group (G2) has not been treated before surgery.
Both groups underwent multiple evaluations (preoperative, on
admittance and on discharge from hospital) regarding hip range of
movement (ROM), muscle strength, pain level (VAS) , function and
impairment (MAYO and FIM scale), raising and walking ability (
Timed get up and go and Walking test) and length of stay in the
hospital. Results. On Hospital admittance, G1 has shown a better
hip ROM and a lower VAS score than G2. On discharge G1 has
shown an increased step length, a lower step width, a better Timed
Get Up and Go test and FIM score and a shorter length of stay.
Conclusion. A short term preoperative physiotherapy feasibility has
been tested and found possible, recording a better patient’s com-
pliance to postoperative physiotherapy due to a better hip ROM and
a lower pain level, resulting in improved patient’s gait parameters
and overall outcome, with a shorter length of stay in the hospital. 
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Effectiveness of urinary rehabilitation in ms patients
M.L. Lopes de Carvalho, G. Brichetto, R. Motta, M. Causa
Italian MS Society Rehabilitation Centre, Genoa-Italy

Introduction. Over 80% of Multiple Sclerosis (MS) patients have
symptoms of lower urinary dysfunction[1] during the disease course.
Urinary dysfunction can have a significant impact on patient quality
of life. Comprehensive evaluation is essential for MS specialists to
effectively manage these potentially life-disrupting symptoms[2]. This
study evaluated the effectiveness of a rehabilitation programme for
MS patients with urinary dysfunction being followed in a specialized
rehabilitation centre. Materials and methods. 62 MS patients with
urinary symptoms were enrolled in the study. Data collected at pre-
treatment- T0 included: age, EDSS, course and duration of disease,
mobility status, urinary symptoms, Post Void Residual (PVR) with
bladder ultrasound, Wagner Test, Visual Analogue Scale (VAS), uro-
dynamic investigation, pelvic floor muscle evaluation (Pubo –
Coccygeal Grading Test and muscle coordination evaluation).
Patients also completed a 5-day bladder diary. An individualised uri-
nary rehabilitation programme was developed. At the end of the
rehabilitation programme -T1- (mean duration:12 sessions) all
patients repeated the same evaluation as was conducted at T0
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without the uro-dynamic investigation. Primary outcomes include
urinary incontinence (Wagner Test), mean number of episodes of
leakage (bladder diary), mean number of episodes of urinary fre-
quency in 5 days (bladder diary) and mean number of nocturia and
urgency, and urinary retention (PVR). Secondary outcomes include
changes in VAS and Pubo – Coccygeal Grading Test. Results. Out of
62 subjects enrolled in the study, 54 were female and 8 were male.
Mean age was 52,67+13,14 years. Mean disease onset was 13,78 +
9,38 years. Mean EDSS was 5,39+1,39. Data shows a mean Wagner
Test at T1 of 67,77 and at T1 of 75,95; mean PVR at T0 of 113,39ml
and at T1 of 97,93ml with a statistically significant difference
(p=0,010). Visual Analogue Scale (VAS) was at T0: 60,05mm and at
T1: 53,35mm with a statistically significant difference (p<0,001).
Pubo-Coccygeal Grading Tests for muscle strength, resistance and
endurance were statistically significant before (T0) and after treat-
ment (T1) with p < 0,001. Conclusion. Statistical analysis showed
that primary and secondary outcomes are statistically significant.
Urinary rehabilitation seems to be effective in MS subjects if perfor-
med in a specialized rehabilitation centre.
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Influence of mineral sulfide bath on peripheral arterial
disease 
Zaklina Damnjanovic, Rade Kostic, Dragica Rondovic
Special hospital for rehabilitation “Gamzigrad” Gamzigrad Spa

Introduction. PAD patients have decreased functional status
lower extremity than non-PAD persons1. The aim:To show the effect
of mineral sulfide bath and vacusac treatment (intermittent suction
and pressure), on patients with peripheral arterial disease (PAD)
Materials and methods. Design: single-factor comparative .This
prospective clinical research included 40 patients , with ASPI (Ankle
Systolic Pressure Index) less then 0,90.Patients are divided, by ran-
dom sample methods, in two groups. First group was treated only
with vacusac therapy, once a day, during 15 days and second group,
together with vacuum therapy, was treated with mineral sulfide bath
.(t =20 min; T = 370C). Before the start and after the end of the treat-
ment mesurments of ASPI and claudicational interval (CI ) on tread-
mill tape at the speed of 3,6 km/h. Results. All results are processed
with T-test and there was statistically significant difference in mesur-
ments before and after the treatment within the groups. There is also
statistically significant difference in mesurments of CI of the second
group, considering the results or the first group (t = -2,26 ; p< 0,05).
Conclusion. Vacuum therapy is efficient in treatment PAD, but the
effect is bigger if it is used in two component physical treatment
together with mineral sulfide bath2,3.
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A randomized, double-blind, placebo-controlled crosso-
ver study using a low frequency magnetic field in the
treatment of fatigue in Multiple Sclerosis
M.L. Lopes de Carvalho, R. Motta, G. Konrad, G. Brichetto. 
M.A. Battaglia.
Italian Multiple Sclerosis Society, Rehabilitation Centre, Genova -
Italy

Introduction. One of the symptoms causing the greatest morbi-
dity and disability in multiple sclerosis (MS) is fatigue(1). The aim of
this randomized, double-blind, placebo-controlled crossover study
was to assess whether a low frequency magnetic field can reduce
fatigue in MS subjects. Material and methods. Forty-two subjects
were recruited among those followed as outpatiens at AISM rehabili-
tation centre. Inclusion criteria were: stable phase of the disease,
ambulatory subjects with EDSS < 7; exclusion criteria: secondary

causes of fatigue. Subjects were randomized into two groups: Biorm
group (21 subjects) and placebo group – sham therapy (21 subjects).
Subjects were evaluated with Time Walking test, Visual Analog Test,
Modified Fatigue Impact Scale (MFIS) and Fatigue Severity Scale
(FSS) at TO (begin of Biorm Therapy or sham therapy), T1 (end of
Biorm Therapy or sham therapy), T2 (begin of Biorm Therapy or
sham therapy) and T3 ((end of Biorm Therapy or sham therapy).
Each group received both sham therapy and Biorm therapy with a
wash out period of 4 months (T1 – T2). Subjects were treated for 24
minutes/session three times/week for 8 weeks. Statistical analysis
was performed using a multivariate analysis taking into account
TIME (T0, T1, T2 and T3) and TREATMENT (Biorm or sham) as
fixed factor; TWT, VAS, MFIS and FSS were considered as dependent
factors. Results. Results showed an statistically significant improve-
ment in MFIS (p < 0,05) for both groups, although no statistically
significant differences were found taking into consideration TREAT-
MENT factor. Conclusion. Low frequency magnetic field exposure
has no advantage over sham exposure in reducing impact of fatigue
in Multiple Sclerosis Subjects.
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Effectiveness of balance disorders rehabilitation treat-
ments in multiple sclerosis subjects: a pilot randomized
control trial assessing the wii balance board gaming
system
G. Brichetto, P. Spallarossa; M.L. Lopes
Italian Multiple Sclerosis Society, Rehabilitation Centre, Genova Italy

Introduction. Balance disorders are frequently observed in
subjects with multiple sclerosis (MS) (1) leading to impaired balance
and increased risk of falls. New rehabilitation approaches are crucial
in order to improve the efficacy of interventions and to stimulate
subjects’ attention during the rehabilitation treatment. Materials and
methods. Thirty-six MS patients were selected among those followed
as outpatients at AISM Rehabilitation Centre and randomized into two
groups: Wii Balance Board group – Wgroup (18 subjects) and
Control Group - Cgroup (18 subject). All subjects were evaluated
with EDSS, Ambulation Index (AI), Berg Balance Scale (BERG),
Modified Fatigue Impact Scale (MFIS), stabilometric recording under
two conditions: open eyes (STABOE) and closed eyes (STABCE) at
T0 and at T1. All participants received a rehabilitation treatment (12
sessions, 60 min each) with a standardized protocol for the Cgroup
and a WII Balance Board protocol for Wgroup. Primary outcome was
Berg balance scale, secondary outcomes were: Ambulation Index,
MFIS, STABOE and STABCE. Results. For Wgroup data showed a sta-
tistically significant differences between T0 and T1 for all outcomes
considered in the study. In particular AI, MFIS and BERG showed a p
< 0,001. STABOE and STABCE showed a p<0,05. For Cgroup data
showed statistically significant differences between T0 and T1 for AI
and MFIS (p<0,05), while non statistically significant differences were
found for BERG, STABOE and STABCE. Conclusion. Balance rehabi-
litation with a portable, widely used, force platform appeared to be
an useful tool in improving balance skills in subjects with multiple
sclerosis. The results of this study will serve as the basis for a larger
trial in order to better differentiate efficacy among traditional rehabili-
tation techniques and new approaches. 
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Post VOID residual (PVR) evaluation in ms patients 
M.L. Lopes de Carvalho, G. Brichetto, R. Motta, M.A. Battaglia
Italian Multiple Sclerosis Society, Rehabilitation Centre, Genova Italy

Introduction. Over 80% of MS patients have symptoms of lower
urinary dysfunction during the disease course.One of the most present
symptoms it’s retention that, usually, it’s not perceived by the per-
son[1]. This study is designed to identify MS patients with retention
followed at home by the rehabilitation service and to evaluate the cor-
relation between symptoms and PVR. Materials and methods. We
studied 509 MS patients with Bladder Scan followed at home by AISM
Rehab Centre. The following data were recorded: age, disease dura-
tion, EDSS, urinary symptoms, current bladder management, n° of uri-
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nary tract infections in the last year, urological investigations. All data
were analysed with descriptive analysis, multifactorial analysis and
linear regression analysis. Results. Patients were divided in asympto-
matic (55 subjects; 10,8%) and symptomatic (454 subjects; 89,2%).
Mean post void residual (PVR) for both symptomatic and asymptoma-
tic group was 131,38 + 130,73 ml. Mean PVR for Asymptomatic group
was 78,81 + 97,93 ml. while in Symptomatic group was 137,67 +
132,81 ml. PVR analysis showed an high prevalence of PVR > 100ml
in the whole MS population (symtomatic and asymptomatic group).
Statistical analysis shows no statistical significant correlation bewteen
all parameters considered and PVR with the exception of retention
symptom (p<0,001). Linear correlation shows a significant correlation
between EDSS and PVR (r square: 0,05; p<0,001). Conclusion.
Results showed that about 90% of MS population included in the
study experience bladder problems during the course of the disease.
The high prevalence of PVR > 100ml in MS subjects underlined the
importance of detecting bladder disturbances at an early stage of the
disease in order to protect and preserve renal function and suggest to
use BladderScan routinarily as a screening to detect retention.
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Osteopoikilosis: a cause of elevated bone mineral den-
sity on dual x-ray absorptiometry measurement in a
young woman
Asylbek Kaparow, Murat Uluda, Hidayet Sari, Ülkü Akarirmak
Istanbul University Cerrahpasa Medical Faculty, Department of
Physical Medicine and Rehabilitation

Introduction. Osteopoikilosis (osteopathia condensans dissemi-
nate, spotted bone; OPK) is an asymptomatic, rare bone dysplasia.
OPK is generally diagnosed incidentally on plain radiographies.
These diagnostic lesions are typically diffuse, round and symmetri-
cally shaped sclerotic bone areas.OPK is also a dysplasia characteri-
zed with increased bone mineral density (BMD). Falsely high BMD
on DXA may be caused by a vertebral wedge or crush fracture,
degenerative diseases, Paget’s disease, sclerotic metastases, vertebral
hemangioma and other sclerotic bone disorders. We present a case
of OPK with elevated BMD of lumbar spine and femur neck on DXA
scan in a young female patient. Case. A 25-year-old woman was
admitted to our outpatient clinic with complaints of right wrist and
low back pain for 3-4 years. ROM of low back was minimally restric-
ted and was more painful in extension. Roentgenograms (X-rays)
revealed numerous small round foci of bony sclerosis on radius,
ulna, carpal and metacarpal bones as well as in the pelvis and upper
heads of the femur and humerus. Bone scintigraphy for whole body
with Tc-99m was normal. BMD measurement was performed using a
Hologic QDR. Bone density of the lumbar spine reveals an L1–L4
measurement of 1.202 g/cm2, which is 116% of the age matched
normal. This finding corresponds to a T-score of +1.47. Bone density
of neck of the left hip is 1.040 g/cm2. This finding represents 116 %
of the agematched normal value. This finding corresponds to a T-
score of +1.47. Conclusion. OPK is a dysplasia characterized with
increased bone mineral density; however a study about quantity of
this elevation has not been reported yet. In young persons who
have elevated scores in DXA measurement, OPK as well as other
sclerosing bone disorders should also be considered. This is the first
report of OPK revealing increased spine and femoral neck BMD on
DXA measurement.

Comprehensive rehabilitation programs may improve
some of the ambulatory blood pressure monitoring
parameter
M. Iurciuc1, C. Avram2, S. Iurciuc1, A. Vlad1, L. Craciun1, D. Stancila1,
D. Gaita1, S. Mancas1

1University of Medicine Timisoara, Romania
2West University, Sport dep., Timisoara, Romania

Background. Cardiovascular events have their greatest impact in
the morning period. This is thought to be associated with and depen-
dent on morning blood pressure surge (MBPS)1. Introduction. Our
aim is to show that exercise training par of rehabilitation program,
may improve some of the hemodynamic parameters of the ambula-
tory BP monitoring and the MBPS. Materials and methods. We

selected 205 patients with essential hypertension, aged: 40-70years.
They were under unchanged medication at least 1months and at tar-
get BP value2. We evaluate these patients before and after a 4months
exercise training. We studied the ambulatory blood pressure monito-
ring/24h parameter: systolic blood pressure(SBP), diastolic blood pres-
sure(DBP), mean blood pressure(MBP), pulse pressure(PP), heart
rate(HR), ambulatory arterial stiffness index(AASI) defined as 1-α (α=
regression slope between TAD and TAS), MBPS1= mean SBP in the
first 2h after awaken - the average of the lowest 3nocturnal values,
MBPS2= mean SBP in the first 2h after awaken - mean SBP value in
the first 2h pre awake (before awake), daytimeSBP - nighttimeSBP (D-
NSBP). Results. The SBP has decreased from 124,75 to 118,23mmHg
(p,0002); the DBP has decreased from 71,54 to 70,36mmHg(p,1635);
the MBP has decreased from 89,36-87,57mmHg(p,0419); the PP has
decreased from 56,99-53,09mmHg(p,0021); the HR has decreased
from 71,59-64,49b/min (p,0019); the AASI has decreased from 0,689-
0,589(p,0069); MABS1 has decreased from 13,81-10.26mmHg(p,0019);
MABS2 has decreased from 11,89-7,48mmHg(p,0012), D-NSBP has
decreased from 15,99-13.34mmHg(p,0029). Conclusion.
Rehabilitation programs can improve some of the hemodynamic para-
meters: SBP, MBP, and HR. Physical training, part of the cardiovascular
rehabilitation plays an important role in decreasing MBPS. The para-
meters that describe arterial stiffness: AASI and PP can also be impro-
ved. Controlled exercise training programs are also a safe and effecti-
ve method for reducing cardiovascular risk.
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Rehabilitation of critical illness polyneuropathy and
myopathy patients
Primoz Novak, Zala Kuret, Gaj Vidmar 
Institute for Rehabilitation, Republic of Slovenia

Introduction. Critical illness polyneuropathy and myopathy fre-
quently develops in patients hospitalized in intensive care units (1,
2). Number of these patients admitted to our Institute is increasing.
The aim of the study was to evaluate the outcome of rehabilitation
from the aspect of body functions and activities. Materials and
methods. 28 critical illness polyneuropathy and myopathy patients,
aged on average 59.4 years (SD 15.9), range 26–85 years) were
included in the study. The diagnosis was established clinically and
confirmed electrophysiologically. Manual Muscle Testing was used
for assessment of function. Activity was assessed using the
Functional Independence Measure (FIM) and two walking tests.
Tests were performed at admission and discharge. Statistical analyzes
was made using paired sampled t-test, Pearson’s (r) and Spearman’s
(ro) correlation coefficient. Results. Clinically important and statisti-
cally significant improvements were achieved with rehabilitation in
all observed measures (p<0.001). High and significant correlations
were found between the measures (r=0.564–0.990, all p ≤0.005),
except between muscle strength and the results of walking tests.
Improvement in body functions during rehabilitation significantly
decreases as time from established diagnosis to start of rehabilitation
increases (ro=–0.461, p=0.02), but it is not significantly related to
rehabilitation duration (p=0.109). Conclusion. Clinically important
and statistically significant improvements in body function as well as
activities were achieved in critical illness polyneuropathy and myo-
pathy patients with relatively short rehabilitation.
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Post-discharge reassessement in stroke patients: can we
improve rehabilitation services and patients’ quality of
life?
S. Fugazzaro, B. Piccinelli, V. Stigliano, S. Testoni, G.B. Camurri
Rehabilitation Ward Arcispedale S.Maria Nuova (ASMN), Reggio
Emilia, Italy 

Introduction. Management of patients after discharge from
hospital receives much less attention in the research literature than
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does acute stroke. We examined prospectively 100 patients with
stroke discharged from our rehabilitation ward. Our purpose was: to
measure functional independence in the first year after stroke; to
measure specific needs in outpatients rehabilitation; to assess the
quality of existing outpatients pathways and to define best modali-
ties for future projects. Materials and methods. We started an
observational cohort study in September 2008 and collect data at 3
and 12 months from stroke. The post-discharge multidisciplinary
reassessement evaluated impairment recovery, functional status and
social participation. Results. We present our data on 100 subjects
(mean age 69,6 (±14,3)) regarding functional assessment (Barthel
Index), comorbidity and readmission to hospital, care-givers burden,
long-term use of adaptive devices, patients social participation
(return to work, return to driving). Conclusion. There are several
RCT and Cochrane reviews on acute stroke management and inpa-
tients rehabilitation. Few trials analyse the postdischarge period, no
meta-analisys exist on best timing for standardized reassessement or
best rehabilitation intervention. Post-stroke long-term management
may present an important opportunity for improvements and for
multidisciplinary rehabilitation research. We pointed out patient diffi-
culties in the first months after stroke and we are working on
projects to improve our post-discharge rehabilitation services.

The primary goals of early rehabilitation are to prevent complica-
tions and maximize function, to allow patient social participation,
but how can we help people maintaining a good functional status
and improve their quality of life? We think rehabilitation needs to
focus on “home-time” and participation in the near future, not only
on the acute phase, which is now well organized in Reggio Emilia.
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Treatment with Botulinum Toxin A for Stump
Hyperhidrosis in Amputees 
M. Alvarez Sala, R. Sanchez Fernandez, D. Romero Torres, P. Diaz
Borrego
Department of Physical Medicine and Rehabilitation , Virgin
Macarena University Hospital, Seville , Spain.

Introduction. Stump hyperhidrosis is a major problem in leg
amputees and is linked to skin problems. There is increased eviden-
ce of the effectiveness of botulinum toxin A (BTXA) for focal
hyperhidrosis of a stump. Materials and methods. The objective of
this study was to describe the injection technique, and to evaluate
the effectiveness of treatment with BoNTA for the excessive swea-
ting of the stump in lower limb amputation patients. This is a seven-
year prospective study in which 13 amputee patients with stump
hyperhidrosis received a total of 43 cycles of treatment with BTXA
(Botox®). Inclusion criteria: excessive sweating not controllable with
topical antitranspirant agents and high functionality with prostheses
use. The effectiveness of the treatment was assessed by visual ana-
log scale (VAS) of sweating, QoL and adapted COOP/WONCA que-
stionnaire of QoL. Results. The results were analyzed using the
Wilcoxon test. We observed a statistically significant improvement in
stump hiperhidrosis (p<0.001); perceived QoL (p<0.001); physical
fitness (p<0.01); feelings (p<0.05); daily activities (p<0.01); social
activities (p<0.05); changes in health status (p<0.001); overall health
(p<0.01); pain in the stump (p<0.005). Conclusion. We found that
intradermally injections of BTXA were an effective and safe thera-
peutic option for patients with stump hiperhidrosis. We observed
also an improvement in QoL and a best use of prosthesis. This could
reduce the incidence of several dermatologic problems often asso-
ciated with extremity amputations and prostheses use.   
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A new device to measure adherent scar: validity, relia-
bility and sensitivity to change
G. Ferriero1, S. Vercelli1, L. Salgovic2, V. Stissi3, F. Sartorio1

1Unit of Occupational Rehabilitation and Ergonomics, Fondazione
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Introduction. The assessment of pathological postsurgical scars
is crucial for planning their treatment. Adherent scars are usually
assessed only by simple manual evaluation and ordinal scales. This
study presents a new device, the Adheremeter, to objectively measu-
re scar adhesion, and assesses its validity, reliability and sensitivity to
change. Materials and methods. Two independent raters measured
with the Adheremeter scar mobility and contralateral normal skin in
a sample of 25 patients affected by adherent postsurgical scar, befo-
re (T1) and after (T2) physical therapy. Two indices of scar mobility
were calculated: the adherence’s surface mobility index (SMA), and
the adherence severity index (AS). Their correlation with the
Vancouver Scar Scale (VSS) and its pliability subscale (PL-VSS) was
assessed for the validity analysis. Results. Both SMA and AS showed
good-to-excellent intra-rater (intraclass correlation coefficient with
95% confidence interval [ICC]=.96) and inter-rater reliability (SMA:
ICC=.97 and .99; AS: ICC=.87 and .87, respectively at T1 and T2).
The two indices correlated moderately with VSS and PL-VSS only at
T1 (rs ranged from -.58 to -.66), and for both raters were able to
detect changes: z=-4.09/-3.88 for SMA, and -4.32/-4.24 for AS (always
p<.001); effect size for SMA was .6/.4, and for AS 1.4/1.2; SEM was
4.59/4.79mm2 for SMA, and .05/.06 for AS, and the minimum detecta-
ble change was 12.68/13.23mm2 for SMA, and .14/.17 for AS.
Conclusion. The Adheremeter shows a good level of reliability,
validity, and sensitivity to change in adherent postsurgical scars. 
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Does educational level affect rehabilitation outcomes
after tbi?
S. Di Carlo1,  L. Cocchini2, A. Eskenazi2, C. Macchetta2, M. Beatrici2,
A. Fogliato3, G. Massazza4
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Introduction. In the current literature there is a substantial lack
of data regarding the impact of educational level on neurorehabilita-
tion outcomes after Traumatic Brain Injury (TBI). Materials and
methods. We conduced a retrospective, observational study enrol-
ling 107 consecutive patients presenting TBI. All subjects were
admitted at our Center from March, 2001 to August, 2008. They were
divided into 2 groups according to years of instruction (group A > 8
years, group B < 8 years). The groups were similar in all baseline
(sex, age, sample of size, LCF at admission) and clinical characteri-
stics such as memory, attention, disorientation, post-traumatic amne-
sia, problem-solving, anognosy, aphasia, apraxia, behavioural and
motor deficits. Results. After the neurorehabilitation both group A
and B improved in all the evaluated superior cortical functions.
However patients in group A had significantly lower anosognosia
rates than patients in group B (48% vs 31,6% respectively, p= 0.03).
Regarding the problem-solving, there has been a significant benefit
in group A than group B (48 % vs 68,4 % respectively, p= 0.03). At
discharge the two groups had similar level of cognitive functioning
(LCF) score. Conclusion. In our study a higher educational level
correlated with a better outcome in anosognosia and problem-sol-
ving. All other cognitive functions equally improved in the two grou-
ps as also demonstrated by LCF score at discharge.
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Management of spasticity in adults in Arcispedale
S.Maria Nuova (ASMN) in Reggio Emilia
S. Fugazzaro, S. Testoni, I. Morbilli, I. Caretta, S. Borghi, R. Ferrari,
G.B. Camurri
Rehabilitation Ward Arcispedale S.Maria Nuova (ASMN), Reggio
Emilia, Italy

Introduction. The management of spasticity should be undertaken
by a coordinated multidisciplinary team, according to RCP guidelines
(2009)1. The purpose of our study is to develop a rehabilitation pro-
gram for adults with spasticity, to improve baseline and follow-up eva-
luation of patients with spasticity and to improve patient selection for
botulinum toxin treatment (BT). Materials and methods. In ASMN a
stroke unit is present since 2003 and about 100 people with first stroke
enter intensive rehabilitation program every year in our Rehabilitation
Ward. About 20% results in spasticity at 3 months-follow-up visit; many
patients need general or focal treatment of spasticity because of pain,
reduction in mobility performances or poor self-care independence or
excessive care-giver burden in ADL. Results. 2 years ago we planned
a specific project for adults spasticity management and started multidi-
sciplinary training. We present our flow-chart for management of spa-
sticity in ASMN. Conclusion. The multidisciplinary management of
spasticity can provide accurate assessment and outcome evaluation.
We are collecting prospective data on real-life benefits for patients to
improve functional evaluation and patients selection for focal treatment
with BT in order to satisfy individual goals and to make BT application
an effective and cost-efficient practice in our hospital.
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Pulmonary postoperative rehabilitation alter lung
resection for NSCLC: analysis of feasibility and efficacy 
G. Magrone1, L.M. Lapenna1, M. Maselli1, F. Di Bella1, M. Morrone1,
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Introduction. To date, pulmonary rehabilitation use is still under-
going testing and validation both as a preoperative or postoperative
treatment in thoracic surgery. In this study we present our experience
of a group of NSCLC patients who undergone pulmonary rehabilitation
after lung cancer resection. Materials and methods. From 2005 to
2008, 113 patients, treated by lung resection, underwent inpatients reha-
bilitation program for 4 weeks. All patients were evaluated for pulmo-
nary function before surgery (T0) and at the end of rehabilitation (T1).
The analysis was performed evaluating the pulmonary function parame-
ters (static and dynamic volumes) 6-minute walking test (6MWT) and
test scores of dyspnoea (measured by Borg scale). Variables were com-
pared by t-tests and linear regression analysis. Results. Among the
parameters analyzed, we observed a significant variation of the fol-
lowing parameters: BORG scale and 6MWT. The linear regression
analysis confirmed the statistically significant increase from T0 to T1 for
the 6MWT (p<0.001) and a significant decrement of the degree of
dyspnoea (p<0.001). Conclusion. This work demonstrates the effecti-
veness of postoperative respiratory rehabilitation of patients undergone
lung resection. We observed the improving of exercise tolerance and
the reduction of the degree of dyspnoea. Further prospective studies
and in particular on the assessment of quality of life are ongoing. 
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Rehabilitation needs in patients with bone metastases :
result of multidisciplinary approach.
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Introduction. Bone metastases are responsible for high morbi-
dity in cancer patients including severe pain, hypercalcemia, patho-
logic fracture, and spinal cord and/or nerve root compression. The
frequency of pain and other serious complications associated with
such metastases depends on the site and type of lesions and preven-
tive therapy. Treatment and prevention of fracture and spinal cord
injury are very important not only to maintain good QOL but also to
improve survival. A multidisciplinary approach that integrates the
diagnosis and treatment of the cancer, symptom management, and
rehabilitation ensures optimal care. The present paper aims to create
a new organizational health care model specifically designed for
patients with bone metastases with the aim to decrease morbidity, to
reduce frequency of complications, to limit psychophysical distress
and to improve quality of life. Materials and methods. Since
November 2008, when the Osteo-Oncology Ambulatory was opened
in our Hospital to provide multidisciplinary care for patients with
bone metastases, 119 accesses were collected. Conclusion. What
we expect to find out, by a retrospective analysis of collected data,
is the high rehabilitation need of patients with bone metastases:
especially for what concernes transfers, QOL , decreasing pain, con-
firming the usefulness of a multidisciplinary center for the manage-
ment of patients with bone metastases.
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The impact of new technologies on the rehabilitation
team: the experience of Arìa
L. Tosi, G. Nofri, R. Spidalieri, A. Testa, A. Giustini, L. Cavallini, 
P. Zappalorti, C. Sperandio
Istituto Privato di riabilitazione Madre della Divina Provvidenza -
Agazzi (Ar)

Recent neurophisiologic findings modified rehabilitation strategies.
Optimyze health care system charge required to decrease treatment
duration. New technologies can be helpful. Arìa has provided with
new technologies for rehabilitation a team working there since many
years. This impact was like the one of industrial revolution on workers
in XVIII century. Set up work method. Training to assign technologies
to qualified operator. Encreased duration of treatment. New devices as
tools in rehabilitation project. Patients and their family enthusiastic,
sometimes too much. Integration between new technologies and thera-
pist is complex: acceptance of new work methods, not more direct
relationship with patients and challenging training. Absence of standar-
dized protocols and of clinical efficacy evidences. Top grade speciali-
zation of therapist determine fragmentary vision of patient: team mee-
ting is essential. External consultant necessary to compare experience.
Biomedical technologies cannot replace therapists.
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Quantitative Analysis of Upper Limb Robotic Therapy
in Chronic Stroke
L. Zollo1, E. Gallotta2, L.M. Lapenna2, E. Guglielmelli1, S. Sterzi2
1Laboratory of Biomedical Robotics and Biomicrosystems, Università
Campus Bio-Medico, Rome, Italy
2CIR, Clinic of Physical Medicine and Rehabilitation, Università
Campus Bio-Medico, Roma, Italy

Introduction. The use of robotic technology for assessment has
the potential to provide therapists with objective, accurate, repeata-
ble measurements of subject’s function. However, despite the increa-
sing number of clinical studies examining the effect of robotic trai-
ning on stroke rehabilitation, functional assessment is typically car-
ried out through traditional human-administered clinical scales [1].
This work aims at providing a complete set of kinematic and dyna-
mic indices for an objective measure of the effect of robot-aided the-
rapy, and testing their correlation with clinical scales. Materials and
Methods. A prospective observational study was carried out on fif-
teen community-dwelling persons with chronic stroke. Upper limb
robotic therapy was administered to patients. Kinematic and dyna-
mic performance indices were extracted from position and force
data recorded with the InMotion2 robot. A linear regression analysis
was carried out to study correlation with clinical scales. Results. An
average increase of Fugl-Meyer scores by 9.9% and Motor Power
scores by 6.9% from admission to discharge were elicited.
Furthermore, a significant improvement of kinematic motor perfor-
mance was always obtained; the improvement of dynamic compo-
nents (mainly in terms of energy) was significant only in resistive
motion and highly correlated with Motor Power. Conclusion. The
authors identified a set of kinematic and dynamic indices for quanti-
tative evaluations of patients recovery following rehabilitation.
Preliminary results on fifteen chronic stroke patients are reported in
the paper.
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Cardiopulmonary disability and rehabilitation: an
Italian survey
M. Massucci1, L. Perrero2 on behalf scientific section “Cardiopul-
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Introduction. The cardiopulmonary rehabilitation in Italy is
managed by medical doctor with different specialization and diffe-
rent modalities of organization. The aim of the study is to evaluate
with a questionnaire the diffusion and the organization of cardiopul-
monary rehabilitation activities in Italy. Materials and methods.
The survey consist in the diffusion through e-mail of a questionnaire
to 32 medical experts in rehabilitation medicine enrolled in the
scientific section named “Cardiopulmonary disability in rehabilita-
tion” of the Italian Society of Physical and Rehabilitation Medicine
(SIMFER). Results. The questionnaire has been compiled by 14
(44%) rehabilitation ward on 32. The inpatient division are 9 while
the outpatients rehabilitation structure 12. The structures directed by
Physiatrist (7, 50%) include in the medical team Pulmonologist,
Cardiologist or other specialists only in 3 of cases. In 8 structures the
rehabilitation project is started in acute ward by Physiatrist. In the
other 6 is compiled by Cardiologist, Pulmonologist or medical doctor
with others specialists. Cardiologic disability is estimated 42% of the
total. The main frequent diseases are Acute Myocardial Infarction,
Cardiac Surgery sequelae and Heart Failure (NIHA III-IV). About pul-
monary pathology (58%), C.O.P.D. exacerbations, Lung Fibrosis and
Thoracic surgery sequelae are the principal diseases observed. The
instrumental tests for cardiac or respiratory functional evaluation is
managed by Physiatrist only in 37% of cases. 50% of interviewed
doctors does not manage the pharmacologic therapy. 50% manage it
only in collaboration with others specialists. About the Physiatrist
work satisfaction, the answer most frequent (43%) was “enough”.
Conclusion. The Physiatrist has already a relevant role in the mana-
gement of cardiopulmonary rehabilitation project from acute phase
to discharge even if the prevalence must be improved1.
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Evaluation of activities and participation of patients
with rheumatoid arthritis and identification of influen-
cing environmental factors using ICF
A. Juocevic̆ius1,2, M. Tamulaitienė1, I.E. Jamontaitė1,2, Z. Romanovskaja1

1Vilnius University, Medical faculty, Rehabilitation, Sports medicine
and Nursing institute
2Vilnius university hospital Santaris̆kių clinics, Rehabilitation,
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Introduction. ICF methodology gives an opportunity to evaluate
activities and participation of patients with rheumatoid arthritis and
to identify environmental influence. The aim of the study was to
evaluate activities and participation of patients with rheumatoid arth-
ritis using ICF and to define patients’ participation and activity corre-
lation with functional abilities. Materials and methods. In study
participated 40 patients with rheumatoid arthritis, from which 42,5%
had II disease activity degree, 50% - III. 33 (82,5 %) of participants
were females and 7 (17,5 %) – males, all patients average of age was
59,9±13,4 years. Patient’s functional abilities were tested using modi-
fied functional movement test (by W. Keitel), environment factors,
activities and participation were assessed using ICF core sets applied
for people with rheumatoid arthritis. Results. Using ICF instrument
we found out the rate of patients with mostly impaired activities (3-4
points): standing (32,5%), maintaining a kneeling position (87,5%),
walking around obstacles (62,5%), driving (57,5%), washing whole
body (77,5%), shopping (52,5%), cleaning living area (62,5%).
Patients pointed main barriers and facilitators of environment. There
were found moderate correlation between functional abilities evalua-
ted according Keitel index and writing, using communication equip-
ment and devices, lifting and holding things, using hand and arm,
standing, walking and moving, driving, taking care of oneself and
performing domestic life activities (p<0,05). Conclusion. ICF provi-
des the opportunity more comprehensive evaluate patients with
rheumatoid arthritis activity, participation and determine environ-
ment factors, to find out relation between capacity and performance.
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Quality of life and physical activity in patients with
chronic renal failure 
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Introduction. Physical activity for patients with chronic renal fai-
lure helps to prevent complications and keep vital functions. The
aim of the study is to evaluate patients’ with chronic renal failure
quality of life and physical activity in order to prepare individual
physical therapy program. Materials and methods. The study was
carried out in 4 hospitals of the Vilnius City in 2009. The study inclu-
ded 88 patients. Quality of life assessment was made by the quality
of life questionnaire SF-36, physical activity setting - by questionnai-
re. Results. 38 % of respondents were males and 62 % - females.
The average age of patients – 63,3±12,4 years. All subject’s diagnosis
was chronic renal failure and they had 3 dialysis per week. The
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study results showed that 24 (27,3%) patients perform physical exer-
cise, 64 (72,7%) - fails. 40 (62,5%) patients are not physically active
because of pain, 24 (37,5%) due to lack of motivation and lack of
information about the physical activity. Physically active patients
group spent approximately 15 - 30 min doing daily home program
exercises. The analysis of SF-36 questionnaire showed that 65,2% of
patients their health described as poor and 34,8% - as satisfactory.
None of the patients described their health as good, very good or
excellent. 91,3% of the patients assessed their physical health as
worse than average, 8,7% - slightly better than average. 69,6% of the
patients assessed their mental health as worse than average, 30,4% -
slightly better than average. 69,6% of respondents quality of life can
be seen as poor and very poor, 26,1 % - as average or below avera-
ge. Conclusion. Most of the patients with chronic renal failure were
physically passive, their physical activity was limited by psychoemo-
tional problems too. Therefore individual multidisciplinary rehabilita-
tion program is needed to improve patient’s quality of life.
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The mobility relation to person‘s work-oriented activi-
ties after spinal cord injury
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Introduction. Participation, education and functional indepen-
dence level have impact on persons work-oriented activities after
SCI. These factors may closely relate to mobility. The aim is to eva-
luate the person’s work-oriented activities after SCI according their
mobility. Materials and methods. The study was done during sum-
mer camp organized by the Landscape therapy and recreation centre
for persons after SCI in 2009. The data were gathered interviewing
80 participants of the camp mainly with complete SCI (Asia A).
According questionnaire has been identified persons work-oriented
activities, mobility, ability to drive a car, participate in social life and
education. Results. In study participated 34 female and 46 male
after SCI. The average of age of participants was 43,75±15,2 years.
According their mobility there were divided 3 groups: 1st group –
walking with assistive aids; 2nd group – moving independently in
wheelchair; 3rd group – moving with assistance in wheelchair. The
study results showed that in the 1st group 4 participants from 8 have
work-oriented activities, in the 2nd group - 24 from 45 and the 3rd -
10 from 27. The analysis of persons ability to drive a car showed,
that in 2nd group 44,4% drive a car and have work-related activities
and 52,4% drive a car but haven’t work-related activities.
Conclusion. The persons after spinal cord injury work-oriented acti-
vities are related to their mobility. We didn’t find a close relation
between ability to drive a car and their work-oriented activities.
More comprehensive evaluation is needed to achieve main goal –
reintegration of persons with SCI. The preliminary study using ICF
instrument shows that it is a good opportunity to apply it for those
reasons.

References
G. A. Zäch, H. G. Koch. Paraplegie. 2005, 607.
M. Franceschini, B. Di Clemente, A. Rampello, M. Nora and L. Spizzichino.

Longitudinal outcome 6 years after spinal cord injury. Spinal Cord (2003)
41, 280-285.

K. W. Hammell. Quality of life among people with high spinal cord injury
living in the community. Spinal Cord (2004) 42, 607-620.

A new 14-item scale for measuring dynamic balance:
the mini-BESTest
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Introduction. Aim of this study is to improve, with the aid of
psychometric analysis, the Balance Evaluation System’s Test
(BESTest), a tool designed to analyse several postural control
systems that may contribute to poor functional balance in adults.
Materials and methods. We examined performance of the BESTest
in a convenience sample of 115 consecutive adult patients with
diverse neurological diagnoses and disease severity, referred to reha-
bilitation for balance disorders. Factor (both explorative and confir-
matory) and Rasch analysis were used to process the data in order
to produce a new, reduced and coherent balance measurement tool.
Results. Factor analysis selected 24 out of the 36 original BESTest
items likely to represent the unidimensional construct of ‘dynamic
balance’. Rasch analysis was then used to: 1) improve the rating
categories, and 2) delete 10 items (misfitting or showing local
dependency). The model consisting of the remaining 14 tasks was
verified with confirmatory factor analysis to meet the stringent requi-
rements of modern measurement. Conclusion. The new 14-item
scale (dubbed mini-BESTest) focuses on dynamic balance, can be
conducted in 10-15 minutes, and contains items belonging evenly to
four of the six sections from the original BESTest. Further studies are
needed to confirm the usefulness of the mini-BESTest in clinical set-
tings.
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Defining success after upper limb loss
P. Gallagher, S. NiMhurchadha, S. Wegener, M. MacLachlan
Dublin City University, The Johns Hopkins School of Medicine, Trinity
College Dublin

Introduction. There is wide variation in the literature concerning
the definition of ‘successful prosthesis use’. The aim of this research
was to reach consensus on the definitions of successful outcomes in
three key areas, ‘prosthesis use’, ‘activities and participation’ and
‘self image’ following upper limb loss (ULL). Materials and
methods. A three-round Delphi study was conducted in order to
reach consensus. Items for the Delphi study were developed from
the literature on ULL and from prior qualitative studies with rehabili-
tation professionals (RP’s) and individuals with ULL. 53 experts that
were recruited internationally completed all rounds of the Delphi; 38
RP’s, 13 individuals with ULL and 2 people with ULL who were also
RP’s. Results. Consensus was reached on 25 of 28 statements con-
cerned with defining successful outcomes. Of these, 11 statements
were accepted as successful outcomes and 14 statements were rejec-
ted as successful outcomes. The results suggest that successful out-
comes of prosthesis use include when a person ‘wears a prosthesis
for specific activities’, ‘wears a prosthesis as often as they wish’ and
‘uses the prosthesis as intended’. In relation to ‘activities and partici-
pation’ accepted statements included that ‘a successful outcome is a
person’s ability to perform their own personal care and activities of
daily living without help from other people’. With regard to ‘self-
image’, participants felt that a successful outcome included people
not feeling self-conscious when in public with a prosthesis.
Conclusion. The results of the present study challenge the notion
that successful prosthesis use can be solely measured quantitatively
through hours of use and that instead an individuals goals for their
prosthesis need to be also taken into consideration both in an
applied setting and in research studies aiming to identify the predic-
tors of ‘successful prosthesis use’. 
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Elderly patients with traumatic brain injury: specific
considerations of rehabilitation
Z. Denes, P. Cserhati, G. Fazekas
National institute for Medical rehabilitation

Introduction. Younger age is the typical occurrence of traumatic
brain injury. The incidence of traumatic brain injury in elderly peo-
ple (older than 65 years), is lower. There are some differences
during rehabilitation treatment between the two age groups caused
by physiology of aging. The aim of this paper was to evaluate the
data that had been collected from patients with traumatic brain
injury older than 65 years. Materials and methods. Retrospective
study in Brain Injury Rehabilitation unit between 2004. and 2008.
During this 5 years period 178 patients (14%) was older than 65
years from the treated 1266 patients. Twenty patients suffered trau-
matic brain injury from the 178 patients, and 120 patients had stroke
before the admission for rehabilitation. Results. Three percent of
patients with traumatic brain injury were older than 65 years
(20/667). The mean age of these patients was 73 years (range: 65-82
years). Mechanism of injury were: 4 falls on level ground, 4 falls
from tree or stairs, 4 falls with bike or motorbike, 7 pedestrians hit
by car, and 1 violence. Diagnoses of patients with brain injury were
11 cerebral contusions, 7 subdural hemorrhages, two skull fractures
with impression. The mean length of first stay in rehabilitation unit
was 54 (20-110) days. Co morbidities presented difficulties: three
patients had severe arthritis, and other three cardiac problems.
Complications were treated during rehabilitation: seven bed sores,
two pneumonias, two urine infections, three septicemias, 1 heteroto-
pic ossification, 1 hydrocephalus, 1 post traumatic epilepsy. At the
time of admission the mean Barthel Index score was 25 (0 –80), and
at the time of discharge 65 (0-100). Conclusion. Rehabilitation of
elderly patients with brain injury has some specific considerations.
Outcome is generally worse for older people than for younger peo-
ple with similar injuries, but older individuals also need specific
rehabilitation program to assist recovery.
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Is there a gender difference in our Cardiac Rehabi-
litation?
V. Santoro, M. Imbrenda, B. Lombardi
Hospital Misericordia e dolce USL 4 Prato, Tuscany, Italy

Introduction. We want to study patients accessing at our
Cardiologic Rehabilitation (CR) program to know if is there is a gen-
der difference. Materials and methods. We valuated adherence to
drug therapy, presence of depression and anxiety using Zung rating
scale(1-2) and cognitive problems using clock drawing test(3) and
mini mental state evaluations (4); functional using 6 minutes walking
test (6MWT)(5); SF36 (6) to test quality of live. 100 patient followed
in our day service a CR program in 1 year. Results. Adherence to
therapy: 92% of women and 86% of men. 20% of women and 13%
of men had an anxiety disorder, 24% of women and 19% of men
had a depression disorder. 32% women and 13% of men had cogni-
tive problems. The 6MWT showing the follow results: TO: women:
285, men: 406; T1 (4 weeks): women: 345, men: 420; T2 (6 months):
women: 438, men: 456. Quality of live was tested with SF 36: T0:
women: 86; men: 90; T2 (6 month): women 102, men: 112.
Conclusion. Women presented more anxiety and depression and
cognitive problems than men. Women had an improvement in func-
tional status and quality of life reaching similar goals of men althou-
gh started from a minor score.  
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ICF data collection from patients in a rehabilitation
unit after severe brain injury
C. Perin1,2, F. Cantù1,2, V. Rega2, C. Cerri1
1University Milano Bicocca
2ICH Zucchi Carate Brianza

Introduction. We describe some problems encountered in a mul-
ticenter study on ICF(1) coding of patients admitted to rehabilitation
facilities after severe brain lesions. Using the WHO September 2003
checklist it should be possible to get an almost complete picture of
patients situation according to the biopsychosocial model. Materials
and methods. 40 vegetative state subjects were assessed by ICF.
Results. The correct recognition of items in Category B(impairment)
for the mental state entries is particularly difficult in relation to the
recognition of attention, emotional and perceptual functions defini-
tions. Given the definition of impairment of body structure it is not
possible reliably differentiate among brain lesion from axonal dama-
ge, cerebral hematoma or trauma, but this may be a minor problem
because ICF is not supposed to be a substitute for ICD, which
appropriately identifies distinct lesions. Chapter D(activities and par-
ticipation) in our sample relies heavily on assistance provided to the
patient to obtain the performance, thus also the competence quali-
fier is usually clueless in our patients. The environmental factors are
indeed very useful in showing the social and community policy, per-
sonal relationship’s and available technology, thus so we can get a
quick understanding of the strengths and weaknesses of the structu-
re where the patient is hospitalized. The data collection for this item
seems to be without major problems, with modal mean score in our
local sample of +2/+3. Conclusion. Correctly identifying the physi-
cal and functional impairments related items has some difficulty,
probably because of expectation of a greater differentiation like that
given by ICD. Furthermore in many severe brain injured patients
some item too many times end up with the 8(unspecified) or 9(not
applicable) specifier, nevertheless our overall experience with ICF
coding is positive
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Co-morbidity as predictor of functional rehabilitative
outcome
R. Semprini, E. Palma, A. Alfano, P. Sale, A. Frustaci, M. Franceschini.
IRCCS San Raffaele Pisana Roma.

Several studies have recently tried to define which of demo-
graphic or clinical variables could influence the rehabilitative effi-
cacy in elderly people. Many of these studies found a direct relation-
ship between outcome and variables like age, mood disturbances, or
functional status, leading to suggest for them a predictive value of
functional outcome. Aim of this study is to define the impact of
these variables (co-morbidity) on rehabilitative efficacy. Materials
and methods. A retrospective population study on patients admit-
ted between 2006 and 2009 in our Rehabilitative Unit was perfor-
med. Patients (n = 1196) for 41 % had orthopedic pathologies, for 44
% stroke, and for 15 % neurodegenerative diseases. CIRS was used
for co-morbidity, FIM at admittance (FIM A) and dismission (FIM D),
period of bed (LOS), FIM Gain (FIM G) and the Montebello
Rehabilitation Factor Score (MRFS e). Moreover, CIRS scores were
used to subdivide patients in two groups with respectively low and
high comorbidity rate. Results. At admittance CIRS score was 21,6±
3,27, FIM A was 63,81±24,6. FIM D was 93,47 ± 28,1. LOS was
54,4±26,4 days. CIRS and rehabilitative efficacy scores showed nega-
tive relationship between neurological, muscular-skeletal and cardio-
vascular diseases and rehabilitative efficacy as derived from FIM D
(p< 0.001), FIM G (p< 0.01), and MRFS (p< 0.001). Conclusion. Our
results suggest that co-morbidity may represent a predictive value of
rehabilitative efficacy. CIRS score higher than 2 is often associated
with low FIM Gain score wich may predict the functional recovery
and the efficacy of rehabilitative program.
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Current stroke rehabilitation approaches are effective
on motor recovery and functioning but not on spasti-
city after stroke: review of 5 rcts
G. Yavuzer, H.J. Stam
Erasmus University Erasmus MC, Department of Rehabilitation
Medicine, The Netherlands.

Introduction. Motor weakness, poor motor control, and spasti-
city result in an altered gait pattern, poor balance, risk of falls, and
increased energy expenditure during walking after stroke. Many tra-
ditional and new stroke rehabilitation approaches are used to impro-
ve motor recovery, spasticity and walking ability. Materials and
methods. We retrospectively reviewed the results of 5 clinical inter-
vention studies (neuromuscular electric stimulation (NMES, RCT,
n=25), sensory-threshold electric stimulation (SES, RCT, n=30),
balance training using force platform biofeedback (RCT, n=41), mir-
ror therapy (RCT, n=36) and virtual rehabilitation (VR, RCT, n=20))
that were performed to improve selective motor control (Brunnstrom
stages), tonus (Modified Ashworth Score) and motor functioning
(motor items of Functional Independence Measure) of hemiparetic
patients, 2-13 months after stroke. All patients participated in a con-
ventional stoke rehabilitation program, 5 days a week, 2-5
hours/day, for 4 weeks. The NMES group received 10 minutes of
NMES to the tibialis anterior muscle of the paretic limb. The SES
group received 30 minutes of SES to the common peroneal nerve of
the paretic leg. The balance group received 15 minutes of balance
training. The mirror group received an additional 30 minutes of mir-
ror therapy program consisting of non-paretic ankle dorsiflexion
movements. The VR group received an additional 30 minutes of
treatment with Playstation II EyeToy Games. Results. Between-
group difference was significant for motor recovery and motor func-
tioning in 3 of the 5 studies (balance training, mirror therapy and
VR) in favor of experimental group however spasticity, evaluated in
lower extremity by Modified Ashworth Scale, did not change at all.
Conclusion. Electric stimulation, balance training, mirror therapy
and virtual reality are effective on motor recovery and functioning
but not on spasticity after stroke. We need impairment-focused treat-
ments in addition to those task-specific, function-oriented interven-
tions as they fail to improve spasticity alone.

Dramatic Response of the Frozen Shoulder to Acupunc-
ture 
Kaynoosh Homayouni1, Abbass Alipour2

1Assistant Professor of Physical Medicine & Rehabilitation, Depart-
ment of Physical Medicine & Rehabilitation, Shiraz University of
Medical Sciences, Shiraz, Iran.
2Resident in Epidemiology, Health and Nutrition Faculty, Shiraz
University of Medical Sciences, Shiraz, Iran.

Introduction. The main problem in frozen shoulder is limitation
of motion and acupuncture is an alternative treatment for it.
Materials and methods. This study was a clinical trial on 14
patients with intractable frozen shoulder with severe limitation of
motion. Acupuncture was done for them every other day for 10 ses-
sions. Shoulder abduction was measured before, after 5th and 10th

session of treatment. Results. There was significant effect of acu-
puncture on the degree of shoulder abduction over time [F (1.37,
16.46) =361.05; r= 0.98; P=0.0001]. Also the difference between pre
treatment & post-treatment shoulder abduction was significant.
Conclusion. Acupuncture is an effective and time saving method
for treatment of limitation of motion in frozen shoulder.
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Progressive Multiple System Atrophy (MSA): prelimi-
nary  proposal for rehabilitation 
M. Scotti, A. Zancan, E. Morisani, S. Rossi, R. Mauri, I. Springhetti 
U.O. di Recupero e Rieducazione Funzionale, sez. Riabilitazione
Neuromotoria dir. I. Springhetti; 
IRCCS Fondazione Salvatore Maugeri, Istituto Scientifico di Pavia,
Italy 

Introduction. the study aims to evaluate the role of a rehabilita-
tion program in a rare progressive neurological disorder: Multiple
System Atrophy (MSA), characterized by a combination of parkinso-

nism ( MSA-P), cerebellar ( MSA-C), pyramidal signs,  plus autono-
mic dysfunction. Materials and methods.  The preliminary study
involved a group of 11 patients in our department ( 6F, 5M) affected
by MSA-P (7) and by MSA-C (4), average age 62,27±10 years. Three-
phase study: admission, discharge, 4 months  follow-up. The pro-
gram  uses  15 days postural and strenght training sets, based upon
the following indicators: Balance Control Parameters:  Neurocom
Balance Master® reports, Berg Scale; ADL report: FIM score;
Subjective parameters: Dizziness Handicap Inventory short form -
DHIsf, Fall risk :Timed get up and go test – TuG. Results. 1)
Balance improvement in all patients, but relevant individual varia-
tions. 2) Patients with gait difficulty improved more then others in
TuG. 3) Possible ceiling effect in Berg Scale and TuG. 4) Benefits are
partially maintained at 4-month follow-up. Conclusion. Despite the
small group of patients, the following conclusions are possible. The
most improvement involves the most compromised patients (TuG),
with specific improvement in transfers and possible reduced risk of
falling during everyday living. Less compromised patients improve in
posture and  gait quality and confidence. Finally, it seems relevant
to associate instrumental and manual assisted exercise inside the
rehab training protocols. For thus, further studies  have been started.
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Effects of upper extremity motor recovery on gait pat-
tern late after stroke
G. Yavuzer
Erasmus University Erasmus MC, Department of Rehabilitation
Medicine, The Netherlands.

Introduction. Stroke patients exhibit varying deficits in percep-
tion, muscle strength, motor control, passive mobility, sensation,
tone and balance. These impairments have significant effects upon
walking ability. Although their association with hemiplegic gait have
extensively studied, data regarding the effects of upper limb on gait
pattern is scarce. The aim of this study was to investigate the effects
of upper limb motor recovery stage on gait pattern late after stroke.
Materials and methods. Spatio-temporal, kinematic and kinetic
characteristics of gait in total of 52 patients (mean (SD) age of
60.9(12.1) years, 30 men, median time since stroke 6 months, 31
with left side paresis) with hemiparesis after stroke were retrospecti-
vely evaluated. Upper limb motor recovery was evaluated by
Brunnstrom Motor Recovery Stage (BMRS) as it reflects underlying
motor control based on clinical assessment of movement quality.
Results. Median BMRS of the group was 3 (2–5). Upper limb motor
recovery stage was significantly correlated with walking velocity
(rho = 0.41), pelvic excursions in sagittal (rho = -0.49), frontal (rho =
-0.62) and transverse (rh = -0.42) planes as well as hip flexion in
swing (rho = 0.45), ankle plantar flexor moment (rho = 0.38) and
first peak of vertical ground reaction force (rho = 0.48). Conclusion.
Better motor recovery at the paretic upper limb after stroke was
associated with faster walking velocity, more hip flexion in swing,
symmetry in weight-bearing, better push-off and less necessity to
compensatory pelvic movements. Gait pattern after stroke is associa-
ted with motor recovery stage of the paretic upper limb so that
interventions and gait training should focus not only at the lower
limb but upper limb as well.

Effects of Hyperbaric Oxygen Therapy (HBOT) on
patients with peripheral arterial disease
Z. Damnjanovic, R. Kostic, D. Rondovic, D. Vujnovic
Special hospital for rehabilitation “Gamzigrad” Gamzigrad Spa

Introduction. Peripheral arterial disease (PAD)-related exertional
leg pain may limit physical activity, thereby contributing to mobility
loss and increasing cardiovascular morbidity and mortality in men
and women with PAD. PAD patients have decreased functional sta-
tus lower extremity than non-PAD persons.1  Materials and
methods. Prospective clinical research of the 26 patients on statio-
nary rehabilitating in Rehabilitation Center “Gamzigrad”. All of the
patient were in second stage of the disease by Fontain , with ASPI
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less then 0.90. All examined patients were treated with the same the-
rapy protocol (10 HBO treatments, under pressure of 1.7-2.2 bar, in
duration of 60 minutes). The therapy was provided in monoplace
oxygen hyperbaric chamber.Before the treatment and also after the
therapy, there was some functional measurement: walk on 30m
long track in 6 min., time needed for 5 continuous stand up of the
chair, possibility of standing balance in 10 sec., speed on 4 m at nor-
mal and fastest walk. Results. All results are processed with
Wilcoxon test and there was significant difference in functional mea-
surements before and after the treatment. Conclusion. Using the
HBOT improve functional capacity of PAD disease gives better qua-
lity of life to the patient2.
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Case report: Using Botulinum toxin in Von Hippel-
Lindau
G. Ianieri, R. Marvulli, S. Altini, G. Tondi, L. Mastromauro, M. Ranieri,
G. Megna
Neurological and Psychiatric Sciences Department, Physical
Medicine and Rehabilitation University of Bari, Italy

Introduction. Von Hippel-Lindau (VHL) syndrome is a rare here-
ditary pathology with autosomal dominant transmission that predi-
sposes patients to angiomas and retinal hemangioblastomas onset
and to visceral tumors such as cysts and liver, pancreas, adrenals
and epididymis neoplasms. Materials and methods. 36 years old
young man suffering from Von Hippel-Lindau syndrome with D9-
D11 spinal hemangioma and with overlying and underlying cystic
cavitations (pseudosyringomyelia), operated in March 2007 and  arri-
ved in our operative unit at the botulinum toxin clinic for spastic
paraparesis with hypertonicity of surae triceps and adductor. The
patient also complained of moderate pain as assessed by VAS. The
patient underwent physiatric assessment and functional balance,
spasticity assessment by using the Ashworth scale and myometric
measurement before and after botulinum toxin infiltration. Was used
botulinum toxin type A for all three infiltration cycles. Results. Data
were analyzed using statistical methods with the paired Student t-
test, except where noted, all are expressed as mean and SD. The
score on the Ashworth scale increased from 2.75 ± 0.72 to 1.52 ±
0.66; according to myometric assessment,  the tone has variated
from 16.41 to 14.98, elasticity from 1.12 to 0.98 and stiffness from
308.73 to 265.46 with p < 0.001. Conclusion. The treatment has
promoted: a reduction of muscle tone ,an improvement in joint
mobility, improvement of gait and stability, with an improvement in
postural steps.
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Predictive value of effect muscle electrostimulation and
physioteraphy in the  childood flat foot
M. Ranieri, M. Sciuscio, S. Mennuni, R. Marvulli, A. Camporeale, 
D. Vittore, G. Megna 

Introduction. Childhood flexible flat foot is the most common
paramorphism of the lower limb.Functional deficiency of the
muscles that support the arch causes the medial longitudinal arch.
Materials and methods. Our study provides the recruitment of
young patients with flat feet classified by the degree of severity of
flat foot found by the Viladot method and through the static and
dynamic baropodometric platform. The enlisted group was also pro-
cessed to surface EMG. The first group, consisting of eight subjects,
(3 women and 5 men) with a mean age of  6 years (between 3 and
10) was processed to a program FKT dedicated and selective elec-
trostimulation. The second group, consisting of six subjects, was
treated with KT passive of foot and ankle. Both groups were provi-
ded with push elastic medial plantar (plantare SEM). Results.

Significant improvements of data of sEMG, Viladot method and static
and dynamic baropodometric platform is noted in the first group
instead in the second one. Conclusion. The data emerging from
preliminary evaluations of sEMG point out that the reduced activa-
tion of studied muscles in certain subjects, may be involved in deter-
mining the infant and flat foot and as selective enhancement of
those obtained by FKT enable the achievement of results statistically
more significant in the first group compared to the second subject
exclusively to KT. 
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Evaluation of the effectiveness of the treatment of  the
plantar fascitis and the hell-bone spur with extracorpo-
real shockwave therapy (ESWT) through baropodome-
tric analysis
A. Zambuto, D. Giglio, G. Pancucci
U.O. Complessa di Medicina Fisica e Riabilitativa, Azienda Sanitaria
Provinciale di Agrigento, Distretto AG1, Ospedale “S. Giovanni di
Dio”

Introduction. Today the more diffused heel pathologies are the
plantar fascitis and the hell-bone spur. The first one is referred to an
inflammatory process of the so-called arcuate ligament. It’s due to a
microtraumatism repeated in the fitting of the plantar band with
resulting periosteum inflammation by traction and microlacerations
at the hell-bone insertion level. The second one regards a bony for-
mation as a spur that stretches forward the toes beginning from the
medial process of one or of the two heel-bones. Materials and
methods. Fifty patients, aged from 30 to 75 years, male and female,
have been analyzed. They all suffered of plantar fascitis and hell-
bone spur as monolateral as bilateral. The procedure was based in
ten treatments of 200 hits each  with  ESWT with a break of fifteen
days between a treatment and another. The results have been esti-
mated according to a VAS scale before and after a post-treatment
and by a baropodometric analysis carried out at the beginning and
at the end of the treatment. Results. The results which have been
obtained, according to S.I.T.O. D. classification, have been : very
good at the percentage of 55,30%, good at the percentage of 23,70%,
sufficient  at the percentage of 15,80% and insufficient at the percen-
tage of 5,20%. Conclusion. The non-invasive action, its analgesia
and the maintenance in time of the results estimate  the conclusion
that the action is useful to the patients with heel pathologies begin-
ning as the first treatment by utilizing the ESWT. 

The ND:YAG laser e its applications in rehabilitation:
our clinical experiences
A. Zambuto, D. Giglio, G. Pancucci
U.O. Complessa di Medicina Fisica e Riabilitativa, Azienda Sanitaria
Provinciale di Agrigento, Distretto AG1, Ospedale “S. Giovanni di
Dio”.

Introduction. The Nd:YAG laser is a laser at solid state and at
high energy whose active material is constituted by a Yttrium
Alluminium garnet, spiced by a small percentage of Neodimio. The
Nd:YAG laser results particularly efficient in the lesions of muscles,
of tendons and of ligaments, both in acute pain and in chronic pain.
Materials and methods. Our study has been conducted on 100
patients, male and female, aged from 25 to 75 years, in daily therapy
with Nd:YAG laser for a total of ten sessions and with different set-
tings according to the type of pathology and to the treatment on
district bodily party. The criteria of exclusion from the study concer-
ned: pharmacological or physical therapy in action, tumors, pre-
gnancy, the areas of hemorrhage in the center of treatment, the epi-
lepsy, the treatment on infected zones, the treatment on the autono-
mic nervous system, patients with cardiac diseases, the treatment on
photosensitive subjects. The results have been valued through clini-
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cal examination, evaluation scale of the pain, functional evaluation
scale, techniques of imaging, everything effected both in pre and in
post-treatment. Results. The results, which have been obtained,
have been: very good at the percentage of 63,30%, good at the per-
centage of 23,20%, sufficient at the percentage of 7,40% and insuffi-
cient at the percentage of 6,10%. Conclusion. The non-invasive and
short action together with its analgesia and the maintenance in time
of the reached results brings us to the conclusion that the Nd:YAG
laser is a reliable, effective and decisive therapy.
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The effect of repetitive transcranial magnetic stimula-
tion on chronic stroke patients in regard to brain reor-
ganization, clinical status and electrophysiological
parameters 
Engin Cakar1, Gulseren Akyuz2, Onur Ozyurt3, Onur Sildiroglu4,
Aykut Aytekin4, Hakan Mutlu4, Cengizhan Ozturk3, Mehmet Zeki
Kiralp1
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Introduction. The objective of this study was to investigate the
effects of repetitive TMS (rTMS) on reorganization and on clinical
and electrophysiological parameters, and also to analyze prognostic
value of electrophysiological parameters. Materials and methods.
Twenty patients were randomized to two groups (12 real rTMS, 8
sham rTMS) and rTMS was applied to real group for five consecutive
days (1 Hz, %90 rMT, 20 minute [1200 trains],with using MagVenture
MagPro X100 with option, and MMC 140 parabolic). Brunnstrom
motor staging, Ashworth scale, Motricity index, finger tapping, motor
activity log-28, motor evoked potential (MEP) latency, amplitude,
resting motor threshold (rMT), central motor conduction time
(CMCT) and fMRG were used for the assessment and follow-up. The
assessments were performed at baseline, at the end and  one week
later. Results. There were significant improvements in both of the
groups in regard to functional indexes and electrophysiological para-
metres. Although the real groups scores were better in general, it
was reached level of significance at only Brunnstrom upper extre-
mity stage (p=0,02). It was noticable that the significant decrease in
spasticity according to baseline was observed only in the real group
(p<0,05). Additionally, rMT for spasticity and CMCT for motor
improvement were found as hopeful parameters for prognosis deter-
mination. The fMRG lateralization index was changed from 0,27 to -
0,48 in real rTMS group which indicated the supression of the intact
hemispheres. Conclusion. The rTMS application at low frequency
and low intensity to the unaffected hemisphere of the chronic post-
stroke patients with parabolic coil seemed to be as an effective the-
rapeutic approach especially in regard to motor function. Finally, it
was considered that TMS and rTMS applications will continue to
attract the attentions as a novel therapeutic approach for stroke
rehabilitation.

Gait improvement with an orthotic insole in a patient
with post-trauma limb-length inequality – case report
S. Paradinha1, A. Camões1, C. Rito1, J. Jacinto2

1PMR Resident 
2PMR Specialist
Centro de Medicina de Reabilitação de Alcoitão

Introduction. Limb-length inequality (LLI) is commonly associa-
ted with compensatory gait abnormalities, resulting in secondary
syndromes1,2,3. The correction of LLI with insoles is widely used1,3,
although there are few studies demonstrating objective benefits1.
This study aims to measure these effects through Gait Analysis and
Baropodography, in a patient with post-traumatic LLI. Materials
and methods. Male, aged 27, motorcycle accident survivor, with
multi-level fractures in right lower limb (RLL). Surgically treated. RLL
radiographically 9mm shorter. Patient evaluated in the gait labora-
tory with and without LLI compensation. Results. Orthostatic posi-

tion: relative rise of the left pelvis; hips and knees flexed, ankles
dorsiflexed (left more than right). Longitudinal parameters of gait
within normal. Static baropodography: pressures concentrating at the
forefoot on the RLL, normal distribution on the left. Dynamic baro-
podography: abnormal progression of centre of pressure on the
right, starting at the head of the 5th metatarsal, backwards to the
mid-foot, then forward, towards the 1st toe. Being normal on the left.
Fz GRF without both peaks during right stance, but normal on the
left; flatter curve of ankle dorsiflexion moment on the RLL; ankle
power comparatively reduced on the RLL. All asymmetries were
markedly reduced when the patient wore an 8mm insole in his right
shoe. Conclusion. The gait laboratory measured the effects of an
intervention, which had an immediate positive impact and will pro-
bably prevent future complications, in the case studied.
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A rehabilitation program for people with fibromyalgia 
A.C. Sousa, M.L. Rosado, A.R. Henriques, M.J. Resende, Jesus, Áurea
Psycho, M.J. Lalanda
Centro de Medicina de Reabilitação de Alcoitão – Alcoitão-Portugal

Objectives. To evaluate the impact of a rehabilitation program for
fibromyalgia’s patients. Materials and methods. A rehabilitation
multidisciplinary program for people with fibromyalgia was created
in our centre based on education, exercise (10 sessions of hydrothe-
rapy and 3 sessions of low-impact exercise) and relaxation. The
main goal was to promote self-management that means that after the
program the people with fibromyalgia should have the ability to
cope with and manage the symptoms in a way that enhances func-
tioning and quality of life. From September 2006 to December 2007,
ninety-eight people with fibromyalgia participated in this program
and fulfilled the assessment battery. The assessment was made by
Fibromyalgia Impact Questionnaire (Portuguese version) (FIQ-P); a
depression inquiry: the Inventory of Clinical Evaluation of the
Depression (IACLIDE) and the short-form 36 health survey (SF-36v-
2) in the beginning and end of the intervention, at six months and
one year. Results. The scores of FIQ-P and IACLIDE improved at
the end of the program (p<0,005). The SF-36 showed statistical diffe-
rences at beginning and end of the program in physical functioning,
vitality, role-emotional and reported health transition (p<0,005). At
six months and one year these results were worst. Conclusion. This
is a good rehabilitation program for people with fibromyalgia, but
we must enhance the importance of the self-management for its suc-
cess in a long-term.
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The Correlation between Ultrasonographic Semiquan-
titative Evaluation on Severity of Knee Osteoarthritis
and Clinical Status
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Introduction. Ultrasonography (US) was reported to be a tool to
evaluate knee joint cartilage. Many studies on qualitative analysis
were reported1. We had developed a US semiquantitative grading
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system, which included three important parameters. Examinations
on reliability and validity were also done2,3. In this study, we aimed
to investigate the correlation between ultrasonographic (US) semi-
quantitative grading on severity of knee osteoarthritis (OA) and clini-
cal severity status. Materials and methods. We recruited 66 patients
going to receive total knee arthroplasty due to knee OA for the first
time as study group and 27 healthy young subjects without any knee
complaints as control group. The operated knees of the study group
were classified as group A knee, the nonoperated knee of the study
group as group B knee, and bilateral knees of the control group as
group C knee. Each knee received US evaluation for semiquantitati-
ve grading for the severity of knee OA. ANOVA was used to analyze
the difference of US grading among the three groups. Results. We
found there is significant difference among three groups in US gra-
ding on overall joint, medial femoral condyle and lateral femoral
condyle (all Ps < 0.0001). There is significant difference between
group C and group A or B in US grading on all three evaluation (all
Ps < 0.0001). There is significant difference between group A and
group B in US grading on overall joint and medial femoral condyle
(P=0.0129, 0.0010), but not on lateral femoral condyle (P=0.1067).
Conclusion. There is significant correlation between US semiquanti-
tative evaluation on severity of knee osteoarthritis and clinical status.
It implied that the semiquantitative US grading could differentiate
clinically different severity of knee OA.
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Functional evaluation in knee osteoarthritis
C. Cuenca-González, F. Pascual-Gómez, K.V. Méndez-Saavedra, 
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Carlos Hospital. Madrid, Spain.

Introduction. Gonarthrosis is the main cause of knee pain in
adults over 50 years old and it is the most common location of
osteoarthritis. There are several risk factors associated with this
entity. Knowledge is essential in the progression of this disease.
Materials and methods. Cross sectional descriptive study.
Sample of 19 patients with gonarthrosis evaluated before and after
rehabilitation program. Variables: age, sex, occupational joint risk,
mood disorders, medication, sports performance, clinical presenta-
tion (pain, heat, swelling, cracking, stiffness and insecurity), pain
assessment through VAS, KSS scale and functional evaluation
(Lequesne and WOMAC). The treatment consisted in therapeutic
exercises,hygienic-postural advice, electrotherapy and hydrokine-
sitherapy. Results. We included 19 patients, 18 women and 1 man,
mean age 66.84 (+-4.2). None of them suffered mood disorders
84.21% (medium risk), 10.52% (low risk) 5.26% (high risk). 94.73%
of them were taking NSAID. Only 36.84% were under previous reha-
bilitation treatment. The most common symptoms:  pain (94.73%),
crunch (63.15%) and insecurity (68.42%). At the end of the treatment
the mean VAS scale decreased 3. 73 and 1.63 in the KSS, functional
index of Lequesne decreased 3.53 and WOMAC test for pain, stiff-
ness and functional ability decreased in 8.73. All of them were stati-
stically significant (p <= 0.05). Conclusion. Our results correlate
with the epidemiological data collected in the literature. With the
rehabilitation program our patients had a significant improvement of
to pain and functionality.
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The impact of exercise training on quality of life in
hypertensive patients
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Introduction. Our goal is to demonstrate that cardiac rehabilita-
tion improves the quality of life and some cardiovascular parameter
measured through standard tests (questioners) 1 at hypertensive
patients. Materials and methods. The study batch includes recently
detected hypertensive 193patients (90 male and 103 female). Average
patient’s age is: 50±12,5years. These patients had been divided in two
batches that present similar characteristics: Batch A of physical trai-
ning: 102 trained patients (over 5METS daily); Control Batch B: 91
sedentary patients, patients that had not been following any training
program (below 5METS daily). Before and after 4 months all patients
had been evaluated: clinically, paraclinically2 and through HAD scale.
Results. For batch A, where patients had undergone standard physi-
cal training, results were better related to anxiety, which decreased
with 33% from the initial momentum (p0,031), while for batch B, of
untrained patients, it appeared only a 21,5 % decrease (statistically
insignificant p value). Batch A presented a mental state improvement
per depression parameter with a percentage of 57,3% (p<0,001),
while for Batch B the improvement was done in a percentage of 25%
(p0,023). Conclusion. Physical training and lifestyle change has
beneficial action upon hypertensive patients’ mental state, improving
the studied parameters, more for depression and less for anxiety.
Favorable evolution of the studied parameters: anxiety and depres-
sion were present also within batch B patients (untrained) at statisti-
cally lower values than patients from batch A, fact that may be
explained by initiating a lifestyle change under Guidelines and disea-
se awareness by the patient, acting in a beneficial manner upon their
mental state. Patients’ illness perception, for the persons that benefi-
ted by a standard, individualized physical training program and
supervision is in a lesser degree that for sedentary patients.
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Orthopedic surgery and ambulation in boys with
Duchenne muscular dystrophy: Five year retrospective
review
Morozova Olga, Duong, Trinh

Introduction. Duchenne Muscular Dystrophy (DMD) is the most
common progressive childhood neuromuscular disorder. Children
become non-ambulatory at approximately 10 years of age.4 Joint
contractures occur due to decreased strength, static positioning of a
joint, muscle imbalance, and fibrotic changes in the muscle.2-4

Surgical interventions, stretching, and splinting are used for contrac-
ture managment in hopes of prolonging ambulation.1 Assessing the
effectiveness of surgical interventions is important in the manage-
ment of boys with DMD. Materials and methods. A retrospective
quasi-experimental review of 140 medical records of boys with
DMD. Eighteen boys met inclusion criteria with a comparison group
of similar age and demographics. Assessments included ambulation,
range of motion and orthoses. Results. Over a 5-year period, 13% of
the patients elected surgical interventions to improve range of
motion for ambulation, decrease pain or improve standing. Half of
patients (n=9) who elected surgery were non-ambulatory.
Ambulation cessation within one-year post surgery was 78%. Range
of motion was improved for most of participants after surgery but no
clear evidence. Future analysis will include data from the non-surgi-
cal group. Conclusion. Our data showed that surgical interventions
in the middle ambulatory to early non ambulatory phase did not
prolong or help regain ambulation in boys with DMD.
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Test Results Showing Bench Reliability on Catheter
Dislodgement for Ascenda™, Medtronic Neuromodu-
lation’s Next-Generation Catheter
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Introduction. A next-generation catheter (Ascenda™) was recen-
tly developed for a programmable, implanted infusion system that
administers drugs to the intrathecal space. Our program evaluated
several known failure modes for catheter dislodgement, which can
occur even when an anchor is sutured to the site where the catheter
exits the fascia. The catheter can migrate distal to the anchor due to
a “sweeping motion” between skin and fascia, or proximal to the
anchor due to tensile forces from body motion. Materials and
methods. To evaluate catheter dislodgement due to a “sweeping
motion” between the skin and fascia, an anchored catheter was
exposed to oscillatory force of 0.70 lbf, perpendicular to the catheter
axis. The anchored catheter was exposed to this force for a mini-
mum of 120,450 cycles, based on a study evaluating activities of
daily living and the number of cycles these activities could impart in
one year (the timeframe within which dislodgement distal to the
anchor is expected to occur). To evaluate catheter migration and
cyclic axial fatigue performance due to tensile stresses from body
motion proximal to the anchor, the catheter anchor was exposed to
a cyclic axial fatigue test for a minimum of 850,000 cycles at a
displacement of 0.27” (derived from human studies evaluating the
maximum displacement of the catheter due to activities of daily
living). Results. During attempted dislodgement, the catheter with-
stood 250,000 cycles (more than twice the requirement) without
displacement of the anchor. During tensile cyclic fatigue exposure,
the catheter withstood 1,700,000 cycles (twice the requirement)
without catheter movement relative to the anchor. Conclusion.
These bench test results illustrate the robustness of the catheter with
respect to dislodgement, above and beyond established design
requirements. When considered collectively, these results provide
evidence of a highly reliable and robust catheter design.

Lymphedema patient management along the life
S .Michelini, A. Failla, G. Moneta, M. Cardone, F. Cappellino, A. Santoro
San Giovanni Battista Hospital, ACISMOM, Rome, Italy.

Introduction. Lymphedema is a serious discomfort pathology
and as such it will be many strategies to look for improving the qua-
lity of life patients. PCDT has been applying for a long time succes-
sfully ; LMD , skin care, elastocompressure and physical exercises
are irreplaceable elements of the rehabilitative training in lymphede-
ma treatment. It’s also useful to propose some treatments for the
proprioceptive mechanism recovery and some specific movements
of the principal limb articulations. Materials and methods. We
have studied 136 patients – 91females 45 males – age from 21 to 81
years, who presented primary or secondary limbs . All patients
underwent a clinical examination ( limbs circumference– body wei-
ght – muscolar exame ), lymphoscintigraphy, CT, laserdoppler exam.
All patients starded a tailored rehabilitative protocol for 3 months
(drugs, M.L.D., pressoterapy, elastocompressure, ventilatory and iso-
tonic gymnastic, psicological evaluation , behavioural rules). Results.
At the end of treatment all the subjects showed an evidence reduc-
tion of limb circumference ( between 10%and 30% above all at II
and III clinical stage), 8 patients dropped the treatment.  Conclu-
sion. It’s necessary so to personalize the treatment in function of the
patient’s needs and of his capacity to interact with the equipe
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The utilization of robotic devices in the rehabilitation
of arm function after a stroke: analysis of tests with
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Introduction. The purpose of this study is to analyze the effecti-
veness and benefits of ARMEO in the rehabilitation of the paretic
arm, assessing the robotic therapy as a support to traditional rehabi-
litation. Materials and methods. ARMEO is a device composed of a
non-motorized exoskeleton which, due to a system of springs,
allows a wide range of tri-dimensional movement with static com-
pensation of gravity. Five patients have been treated after a stroke: 2
in post-acute phase and 3 in a chronic phase. Each patient carried
out five sessions a week for a month; they had been evaluated at
the beginning and at the end of the rehabilitative cycle with the fol-
lowing units of scale and tests: Fugl-Meyer Scale, Motricity Index for
upper limb, Ashworth Scale, Box and Block test, FIM, and TUG test.
A follow-up evaluation, 6 months from the treatment, is being plan-
ned. Results. We have found an increment in the points referred to
the proximal region of the arm in post-acute patients and in a chro-
nic patient presenting the learned non-use phenomena. However,
there were no significant improvements in the chronic patients who
showed active movements in gravity contrast and a frequently utili-
zed of the arm, even by means of compensating strategies.
Conclusion. Due to the diversity of results within the sample group
of patients, it is evident that strictly necessary attention must be paid
when the selection is being made in order for ARMEO treatment.
The device has shown evidence of usefulness in directing and
incentivating movement of patients in the post-acute phase, and
furthermore, it resulted efficient for patients in the chronic phase
who showed a certain amount of movement in the absence of gra-
vity, that was, however, too weak to utilize the affected arm in a
functional manner.

Rehabilitation in cancer patients in a Day Care Center 

M. Zheleva1, E. Nikolova2
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2Southwestern University, Department of Physiotherapy, FTTS Faith,
Hope, Love “Blagoevgrad 

Rehabilitation is especially important for patients who have under-
gone radical treatment in cancer occasion. It takes place after a
period of active surgical treatment, chemotherapy and radiotherapy. 
Cancer Rehabilitation Program is based on an interdisciplinary
approach and includes consultations with physicians, oncologists,
surgeons, physical medicine and rehabilitation specialists in nutri-
tion, psychology and social workers. They create an individual pro-
gram for each patient. Its strength depends on the following factors:
Sex; Age; Tumurna localization; Stage of disease; The treatment;
General condition of the patient; Occupation; Occupational orienta-
tion. Accuracy of the day care center for cancer patients is to provi-
de support and rehabilitation and social integration of people with
disabilities as a result of cancer. 

Predictors of treatment outcome in patients with cronic
low back pain undergoing spinal manipulation, indivi-
dual physiotherapy or back school
F. Cecch1, S. Negrini2, F. Zaina2, G. Pasquini1, A. Paperini1, A.A. Conti1,
C. Macchi1, R. Molino-Lova1
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Introduction. Prognosis of chronic low back pain is generally
described as poor despite evidence-based treatment. We aimed at
identifying predictors of response to treatment in a sample of 210
patients randomly assigned to either spinal manipulation (SM), back
school (BS) or individual physiotherapy (IP). Materials and
methods. Roland Morris Disability Questionnaire (RM) and Pain
Rating Scale before/after treatment were assessed: those who
decreased their RM score >2.5 were considered responders. Baseline
potential predictors included demographics and clinical data. Results.
Non-responders were 72 (34,2%). SM showed the lowest rate of
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non-responders. In the multivariable backward logistic regression
predicting the probability of non-response, a lower baseline RM
score (OR 0.82, 95% CI 0.76-0.89,p<0.001) and the received treat-
ment (OR 0.32, 95% CI 0.21-0.50, p<0.001) were independent pre-
dictors. A model of interaction terms showed an highest interaction
between non-responders and BS in 1st tertile of RM score, and a
lowest in SM in all tertiles. Compared with 1st tertile, higher RM
score showed significantly lower frequency of non-responders.
Conclusion. A low RM score predicts non-response to BS and IP,
but not to SM. Patients in the lowest tertile of baseline RM score
were more likely to respond if they received SM treatment.
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Two year follow-up of outcomes of conservative treat-
ment package for surgical candidates with lumbar disc
herniation
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Introduction. The purpose of this prospective observational
cohort study was to prove the effectiveness of the integrative treat-
ment package for surgical candidates with disc herniation. Materials
and methods. We selected 92 consecutive low back pain patients
(20 to 60 years old) with lateral radicular pain to lower extremities
diagnosed as lumbar disc herniation (prolapse~extrusion) confirmed
by MRI since November 2006. All of them have been recommended
for surgical management at other hospitals, but sought after a non-
surgical alternative. The visual analogue scale of radicular pain was
5 or higher. Outcome measures are Visual analogue scale (VAS) of
radicular pain, Owestry Disability Index (Korean Version) and SF-36.
Treatment package comprises Korean herbal medicine, Chuna (a
Korean style systemic manipulative therapy), acupuncture, bee
venom acupuncture (subcutaneous, or intramuscular). Treatment
schedule for a total of 24 weeks involves weekly clinic visits during
which relevant therapies are carried out and the medicine for the
following week is given. Outcome measurements are assessed at
baseline, 2,4,8,12, 24 week, 1 year and 2 year. Clinical data were
obtained at baseline from physician questionnaire and examination.
Results. Of 92 patients, 78 (84.7%) remained in the 24 week treat-
ment plan and 64 (69.6%) could be checked at 1 year follow up.
Finally, 57 (62%) could be checked at 2 year follow up. The mean
scores of VAS, ODI and SF-36 at baseline were 7.24, 41.31 and 36
respectively. At 24 week, they were 0.91, 12.5 and 68.63 respecti-
vely. Pain and functional disability decreases as the patients get
more treatments during the treatment period. At 1 year, they were
0.83, 8.27 and 72 respectively. They were 0.45, 6.14 and 77.36
respectively at 2 year evaluation. Conclusion. These results suggest
that these integrative treatment package can be effective conservati-
ve treatment choice for some surgical candidates with lumbar disc
herniation.

Early Rehabilitation in hemiplegic patients
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Introduction. Stroke rehabilitation therapy begins in the intensi-
ve-care unit after the patient’s medical condition has been stabilized,
often within 24 to 48 hours after the stroke. The objective of the
paper was to compare the results of stroke rehabilitation in hemiple-
gic patients who had the thromboembolic stroke with those who
had hemorragia. Materials and methods. The prospective cohort
study was done. The study involved 114 (61 men and 53 women)
hemiplegic patients. Functional status was assessed by Barthel index
and it was determined at rehabilitation admission, and at discharge.

The first steps involve promoting independent movement because
many patients are paralyzed or seriously weakened. “Passive” range-
of-motion exercises are those in which the therapist actively helps
the patient move a limb repeatedly, whereas “active” exercises are
performed by the patient with no physical assistance from the thera-
pist. To determine the etiology of the stroke computerised thomo-
graphy was used. Results. Seventy nine (69.3%) strokes were throm-
boembolic and thirty five (30.7%) were hemorraghia. The score of
Barthel index before the onset of rehabilitation was 65.7 for the
patients who had thromboembolic stroke and those who had
hemorraghia, the score of Barthel index was 35.8. When rehabilita-
tion was finished the Barthel index score was 88.8 for the patients
who had thromboemboliic stroke and for those who had hemorra-
ghia it wa s 64.2. The difference which was found is significant stati-
stically (t=3.254 and p=0.042). Conclusion. According to the presen-
ted results we can conclude that the patients who had the throm-
boembolic stroke had better functional recovery compaired with the
patients who had hemorraghia.
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Introduction. Thermal rehabilitation is a branch of Rehabilitation
for which there is still a lack of randomized clinical trials. We opted
to follow new research and to draft practical guidelines for thermal
rehabilitation in Italy according to a procedure that differs from the
usual one. Materials and methods. An approach recently introdu-
ced to clinical research permits better definition of clinical guideli-
nes. The new method grades the strength of recommendations
according not only to the robustness of supporting evidence but also
to the opinion of a panel of experts (Delphi method). We added a
third element to the two above-mentioned strategies based on iden-
tification of best clinical practice, inspired by the Good Clinical
Practice (GCP) method. Results. In drafting our protocols for ther-
mal rehabilitation therapy we therefore identified a series of general
principles to apply: paradigmatic indications; costs/benefits; efficacy;
harmlessness; user compliance; limits; contraindications; patient sui-
tability; ways of accessing treatment, etc. Conclusion. It is our opi-
nion that the identified procedure will make it easer to realistically
define good clinical practice guidelines for thermal rehabilitation in
Italy. The process will therefore be based on the application of stan-
dards of good clinical practice to rehabilitation treatment protocols,
bearing in mind not only expert opinion and currently available
scientific evidence but also the judgement of patients or their asso-
ciations.
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Spa and thermal treatments in PRM: The Italian project
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1Rehabilitation Unit, A.O. Spedali Civili, Brescia, Italy
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Introduction. Over recent years, Italy has seen a significant
emergence of rehabilitation treatments at numerous spa resorts, due
to several factors (climate, physical/chemical effects of the water,
healthy and relaxing environment). The synergism of action establi-
shed between physical energy, spa therapies and rehabilitation tech-
niques is now so well known that it represents one of the main
positive arguments with regard to the benefits of implementing cer-
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tain rehabilitation programmes in a spa environment. Materials and
methods. In order to better quantify and qualify the current situa-
tion with regard to Rehabilitation at Italian spa resorts, we have col-
lected some data from them in order to understand the range and
types of rehabilitation treatments carried out. Results. We have
analysed the data obtained from 43 spa resorts to which a specific
questionnaire was sent. The results show that the kinds of condi-
tions most commonly treated are: orthopaedic/rheumatological, neu-
rological, geriatric, pneumological, vascular, urogynaecological,
sports and cardiological. Conclusion. With a specialised Rehabili-
tation Unit, many spa resorts can offer comprehensive rehabilitation
treatments, thus being able to assume the role of proper
Rehabilitation Centres for their corresponding areas, in conjunction
with other rehabilitation facilities, with the possibility of also running
rehabilitation programmes in Day Hospitals or hotel residence. In
particular cases which do not require continuous healthcare, this set-
ting has always provided a realistic alternative to inappropriate
hospitalised rehabilitation. There is a need, however, for rehabilita-
tion treatment to offer the highest guarantees of reliability, quality
and specialisation and thus for the therapeutic activity to be carried
out by a rehabilitation team that meets the standards required, in
close collaboration with the family doctor, the hydrologist and other
necessary specialists. To date, in spite of the numerous worthy
attempts to qualify and measure the results of the rehabilitation acti-
vity with increasingly specific evaluation scales, results once again
show that user satisfaction is perhaps one of the most tangible pie-
ces of data.

The rehabilitation of attention in acquired brain injury
patients: Efficacy of the Rehacom® software
A. Redolfi1, A. Maietti1, S. Galeri1, F. Stablum2

1“E. Spalenza Rehabilitation Centre”, Fondazione Don Gnocchi,
Rovato (Brescia)
2Department of General Psychology, Padova University

Introduction. Aim of this study is to test the efficacy of the
Rehacom® software in the rehabilitation of attention disorders in
acquired brain injury patients. We also wish to examine the efficacy
of this rehabilitation program in: 1) specific attention treated func-
tions, 2) activities of daily living. Materials and methods. We asses-
sed 9 patients with Traumatic Brain Injury (TBI) or Cerebral Vascular
Accident, using both paper and pencil and computerized tests. The
cognitive functions assessed before and after the treatment were:
selective attention, sustained attention, divided attention and execu-
tive functions. In order to examine the patient’s ability to cope with
everyday life we assessed daily ling activities by means of the
Functional Assessment Measure. After the baseline assessment,
patients starts a daily individualized treatment programme of one
hour a day for an average of 30 days of treatment. During the treat-
ment programme with Rehacom® software patients performed spe-
cific tasks of selective, sustained and divided attention and planning.
Results. Group results: Improvement of selective attention and stra-
tegy search ability in paper and pensil tests; improvement of the
accuracy in the computerized sustained attention test; significant
improvement of the FAM total score and of the single functional
areas of mobility items, psychological adjustment and attention.
Single cases results: Improvement of reaction times in five out of
nine pazients; improvement of selective attention scores in three out
of nine patients. Only one patient improved his performance on the
divided attention task. Conclusion. The use of the Rehacom®

software in the rehabilitation of attention disorders may improve
reaction time, selective attention and activities of daily living in
acquired brain injury patients. 
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The benefit of exercise training upon risk factors and
subclinical atherosclerosis at hypertensive patients
M. Iurciuc1, A. Avram1, S. Iurciuc1, A. Vlad1, G. Ciorica1, C. Avram2

1University of Medicine Timisoara, Romania
2West University, Sport dep., Timisoara, Romania

Premises. Comprehensive rehabilitation has many benefic effects
on cardiovascular system1. Introduction. Our aim was to evaluate

the cardiovascular risk factors, hemodynamic parameters, and the
ankle brachial index (ABI) before and after 4 months of ambulatory
rehabilitation program. Materials and Methods. We selected 254
cooperative patients that reached the target value for blood
pressure2. They were under unchanged medication for at least 1
month. These patients were evaluated clinically, biologically and by
stress test. We studied the hemodynamic parameter at rest and at
exercise: systolic blood pressure (SBP), diastolic blood pressure
(DBP), mean blood pressure (MBP), pulse pressure (PP), heart rate
(HR); before as and after a 4 months physical training program. The
patients were divided in two groups: ABI1 group with ABI< 1 and
ABI2 group with ABI ≥ 1. Results. After 4 months of exercise trai-
ning we obtained: a decrease in SBP from an average value of
136,8mmHg to 126,7 mmHg (p,0021), DBP from an average value of
79,2 mmHg to 76,8 mmHg (p,0829), MBP from an average value of
98,35 mmHg to 93,47mmHg (p,0328), PP from an average value of
58,7 mmHg to 50,8 mmHg (p,0029), HR from an average value of
79,1 beats/min to a value of 71,5 beats/min (p,0012). For the ABI1
group the average value has increased from 0,92 to 0,98 (p,0069),
and for ABI2 group the average value has decreased from 1,28 to
1,09 (p,0029). Conclusion. Rehabilitation programs bring added
benefits, regarding risk factors control, for hypertensive patients.
Exercise training is a good method to improve some of the hemody-
namic parameters: TAS, PP. Physical activity has beneficial effects
upon arterial stiffness, improving also ABI values. We noticed impro-
vements also at other parameters but not statistically significant:
DBP, and MBP.
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Effects of a rehabilitation program on prosthesis repla-
cement in lower limb amputees
S. Brunelli, S. Delussu, F. Paradisi, R. De Giorgi, S. Bramucci, 
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Introduction. The aim of the study was to analyze, in dysvascu-
lar transfemoral (TF) and transtibial (TT) amputees, the effect of 40
days rehabilitation training on prosthesis use and on walking capabi-
lity after the replacement of the first temporary prosthesis (FTP) and
the delivery of the second permanent prosthesis (SPP). Materials
and methods. We enrolled 22 TF and 15 TT FTP users (age:
74.2±9.2y), consecutively admitted to our Institute during last year
for the replacement of their prosthesis. The subjects were evaluated
by means of the Timed-Up and Go-Test (TUGT), 2-minute Walking
Test (2minWT), Locomotor Capability Index-5 (LCI-5) and Houghton
Scale. Subjects were evaluated at admission before they were fitted
with SPP, than after 20 and 40 days of SPP training. Each subject fol-
lowed a prosthetic training of 40 days. The Student’s t-test was used
for statistical analysis. Results. Initial values recorded using FTP
were 44.8±21.2s (TUGT) and 41.2±18.6m (2minWT). The subjects
significantly improved in TUGT (30.5±7.4s; p<.01) and in 2minWT
(54.5±14.6m; p<.01) after 20 days of SPP training. A further signifi-
cant improvement was recorded at the 40th day evaluation
(29.8±10.9s and 62.5±19.0m) with respect to the first (TUGT: p<.005;
2minWT: p<.001) and the second one (TUGT: p<.005; 2minWT:
p<.001). A significant improvement between the first and the last
evaluation was found also in LCI-5 (from 25.4±12.0 to 34.7±9.3;
p<.001) and in the Houghton Scale (from 4.7±2.6 to 7.8±1.7;
p<.001). Conclusion. The observed improvements in the prosthetic
use and walking capability suggest the usefulness of a training pro-
gram lasting 40 days after the permanent prosthesis delivery. It is
surprising that stabilized prosthetic users showed such an improve-
ment, suggesting that the replacement of the prosthesis shouldn’t be
only a “prosthetic” work.

References

Rommers GM et al. Mobility of people with lower limb amputations: scales
and questionnaires: a review. Clin Rehabil 2001;15:92-102. 

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 145

INDEX



Effects of administration of rhythmic sound frequen-
cies across a co-vibrating surface: Case report
F. Giubilei, G.A. Lanfaloni, M. Marchionni, M. Menna
Istituto Serafico, Assisi, Italy

Introduction. The authors are conducting a research project utili-
zing sound stimulation in a controlled environment to obtain beha-
vioural responses classified as improved communication skills, adap-
tive responses to the environment, and emotional well-being(1,2). A
case study with video footage is presented describing an immediate
and repeatable behavioural response associated to a specific sound
stimulation according to mirroring and tracing phenomena(3,4).
Materials and methods. Equipment:Quadraphonic system with
subwoofer; Wooden platform; PC; Digital videocamera. Patient
Profile: G.B.; age:35. Diagnosis: cerebropathy secondary to rubella
encephalopathy; severe mental retardation; blindness; behavioral
disorder; generalized convulsive/non –convulsive epilepsy. The
patient underwent sound stimulation on a co-vibrating platform (5)
for a 15-minute time period biweekly:  first with recorded classical
music, subsequently with different rhythmically-tuned sound fre-
quencies (6). A specially-designed graph was used to record the
patient’s behavioral reactions immediately before, during, immedia-
tely following, and a few hours post-stimulation .The initial observa-
tions illustrated an unwillingness to accept the musical sequences
presented. Stimulation was then presented emulating the rhythm of
the patient’s stereotypical sounds. Results. The mirroring of the
patient’s sequences resulted in progressive immobilization with cata-
tonic-like traits. The response reoccurred with significant predictabi-
lity.  The behavioral reactions post-stimulation are undergoing stati-
stical analysis. Conclusion. Mirroring and tracing are well-known
concepts in music therapy. These phenomena appear to produce
more effective responses with the co-vibrating platform:
relaxation/sustained control of problematic behaviours.
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Post-stroke neuropathic and nociceptive pain
A.Sarah Nica, G. Mologhianu, B. Ilinca Mitoiu, A. Murgu, M. Ivascu
University of Medicine and Pharmacy “Carol Davila”, Bucharest,
Romania

Introduction. Rehabilitation of stroke is a major problem nowa-
days and our clinic deals everyday with patients suffering of diffe-
rent types of post-stroke complications. One of it is pain, both neu-
ropathic and nociceptive. The question is: are we able to intervene
and improve it by specific rehabilitation measures? Materials and
methods. We tried to answer to this question by completing the
study including 50 patients with post-stroke pain that came to our
clinic between January 2009 - January 2010. All the patients included
in the study had a medication treatment (systemic drugs recommen-
ded by the neurologist and cardiologist) and a two weeks rehabilita-
tion program including different types of physical therapy (elec-
trotherapy, kinetotherapy, massage) adapted to each subject. The
pain was measured using VAS scale, before and after applying the
rehabilitation program and results for the neuropathic and nocicepti-
ve pain were compared. Results. The results confirm our first
hypothesis that nociceptive pain is more likely to be influenced by
the rehabilitation program (more tha 60% of our patient had an
improved result for the pain). Of course, neuropathic pain was also
issued, and the slighter results in the area are probably also the con-
sequence of the too short period of treatment. Conclusion. We
have only the short term results for the proposed therapy. More ses-
sions of rehabilitation are needed in order to decide how the rehabi-
litation program influences pain, especially neuropathic pain on
long term.
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Hospital and ambulatory-based cardiovascular rehabili-
tation programmes in coronary patients with revascu-
larisation procedures
A. Avram1, S. Iurciuc1, L. Craciun1, M. Iurciuc1, C. Avram2, D. Gaita1,
S. Mancas1
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Introduction. There is an important agregation of cardiovascular
risk factors (RF) in coronary patients following revascularisation pro-
cedure, leading to an increased residual cardiovascular risk. The aim
of our study was to asses individual RF control in revascularised
coronary patients addressed to ambulatory or hospital-based rehabili-
tation programmes. Materials and methods. We enrolled 227
patients, split into 3 groups. Group A with 76 patients, participated in
an ambulatory rehabilitation program; Group S with 75 patients, par-
ticipated in a comprehensive hospital-based rehabilitation program;
Group C with 75 patients who did not attend rehabilitation. We asses-
sed 5 RF (hypertension, hypercholesterolemia, diabetes mellitus type
2, obesity, smoking) control, according to 2007 ESC Prevention
Guidelines after revascularization and after 16 months. We analyzed
individual RF control using a simple score method (Number of RF at
target/Total number of RF in a person x 100). We defined a score <
25% as poor control; a score 26 - 50% as mild control; a score 51 -
75% as satisfactory control; and a score > 75% as good control.
Results. At baseline, most of the patients in the 3 groups controlled
less than 50% of their RF: poor control (Group A-55%, Group S-59%,
Group C-50%); mild control (Group A-27%, Group S-26%, Group C-
25%). Good control was realized in 3% in Group A, 4% in Group S
and 9% in Group C. After 16 months, increased highly statisticaly
significant the number of patients reaching a satisfactory control in
Group A (p=0,003) and Group S (p=0,001). Good control increased
statisticaly significant only in Group S (p=0,02). The number of
patients with poor control decreased statistic significant in all groups.
Conclusion. Rehabilitation programmes improve individual RF con-
trol in revascularised coronary patients. Hospital-based rehabilitation
programmes are more effective in optimizing cardiovascular risk due
to their comprehensive aproach.
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Influence of individual factors in the development of
musculoskeletal disorders of the neck amongst medical
professionals
B. Rama, A. Murtezani, X. Shkodra, V. Krasniqi, T. Osmani
???

Introduction. Musculoskeletal system disorders (MSD) includes
numerous varieties of inflammatory and degenerative conditions
which are damaging muscles, tendons, ligaments, joints, peripheral
nerves, inter-vertebral discs, and blood vessels. Objective. The main
objective of this study is to determine the correlation between the
individual factors associated with work and musculoskeletal disor-
ders of the neck amongst medical professionals. Materials and
Methods. Study was performed at the Main Family Practice Center
No. 1 in Prishtina and it includes 89 subjects from the total of 298
employed personnel, age group from 18 up to 65 years old.
Modified version of the “Nordic Musculoskeletal Questionnaire” was
used to obtain necessary information related to musculoskeletal
disorders of the neck, its nature and clinical manifestation. Results.
After a detailed medical examination 89 cases with MSD of the neck
are verified. Prevalence of MSD of the neck is more frequent among
females 86.5% and males with only 13.5%. MSD of the neck was
more prevalent amongst medical professionals with more then 15
years of working experience (73%). From the examined personnel
there nurses are more affected (49.4%). Most frequent MSD of the
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neck was Cervical – Brachial Syndrome in 51 cases or 57.3%.
Conclusion. Prevalence of MSD is higher amongst medical profes-
sionals with more years spend in trade (more then 15 years) due to
the fact that this population is more exposed to the work related risk
factors influence. Individual prominent risks for the prevalence of
MSD of the neck are: age and years in trade, because of the longer
working experience and continuous exposition to provoking factors.  
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New technologies to measure hoarseness (Dysphonia)
recovery following phonological rehabilitation in a
patient with central hemi-laryngeal palsy
M. Mignano, G. Albertini, M. Franceschini, E. Palma, R. Semprini
IRCCS San Raffaele Pisana, Roma

Introduction. Diagnosis and treatment of the immobile or hypo-
mobile vocal cord are challenging for the otolaryngologist and for
logotherapists as well. Video-telelaringostroboscopy and vocal spec-
trographic analysis are diagnostic tools useful in clinic for diagnostic
proposals. However, these techniques may be useful also to measure
with major precision both the laryngeal function and the vocal emis-
sion in patients during rehabilitative programme. Aim of this study is
to qualify the above mentioned techniques in a case of central laryn-
geal palsy due to ischemic stroke of the bulb. In particular we propo-
se the use of these tools for clinical evaluation of the laryngeal and
vocal functions along the whole duration of phonological rehabilitati-
ve programme. Materials and methods. A 56 years old Caucasian
male, suffered from bulbar ischemic stroke. He presented with hemi-
laryngeal, and vocal cord palsy. Video-telelaryngostroboscopic and
vocal cord spectrographic analysis were performed before he started
phonological treatment and at the end. For our scopes we used digi-
tal telelaryngoscope Kay-Pentax, computed-assisted vocal spectro-
graph CSL 5400 Kay-Pentax, MDVP multidimensional voice program
Kay-Pentax software. Results. At the end of the rehabilitative treat-
ment video-telelaryngostroboscopic and vocal cord spectrographic
analysis showed that phonological therapy potentiated the cord
adduction, the mobility of the vocal cord and as a consequence ame-
liorated the hoarsness. The software we used allowed us to measure
the recovery entity. Conclusion. This case represents the first case in
which new computed assisted technologies were used as tools for
quantification of clinical recovery of laryngeal palsy. This in general
might represent a new strategy for evaluation of laryngeal paralysis
due to either pharmacological or rehabilitative treatment. 
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Study of effect of Robotic therapy on the gait characte-
ristics of Parkinson Disease patients
A.A. Telenkov, A.V. Voronov, A.S. Klochkov, L.A. Chernikova
Research Center of Neurology of RAMS, Moscow, Russia

Introduction. Gait disturbance in patients with Parkinson disease
(PD) is the major factor affecting quality of their life. Although
addressed by conventional rehabilitation, gait training might benefit
from the use of innovative robot-assisted device Lokomat. To test
this hypothesis fesibility of the using the Lokomat robotic system in
patients with PD was analyzed. Materials and methods. Twenty
patients (9 women, 11 men) with akineticorigid and rigid-tremor
form of PD, age 35-65 years, Hoehn and Yahr stage 3-4 practiced
walking with the robot-assisted Lokomat system. Vertical body wei-
ght unloading 35.6±3.7 % and unexpected changes of treadmill
speed (from 1.2 to 1.9 km/h) were applied during training sessions
lasting from 15-21 to 40-45 min. The values of vertical and horizon-
tal (up to 5% - 0%) weight unloading had been gradually decreased
over time. The training course included 10-15 sessions. Clinical eva-
luation of patients was done using the 42 items UPDRS scale before
and after practice with specific attention to the items 22 (stiffness),
29 (gait), 31 (body bradikinesia/hypokinesia), test of 20-m walking.
Ten patients was measured with videoanalysis motion system to

assess joint angle velocity and acceleration in the hip, knee and
ankle joints as biomechanical gait characteristics. Results. After
course of Lokomat therapy significant improvement of most measu-
red variables was observed including bradykinesia decrease of
41.0%, stiffness – of 22.9%, walking speed increase of 30.6%.
Therefore, upon completion the Lokomat therapy, participants
demonstrated increased step length and reduced time to make a
180º turn. Biomechanical gait parameters measured with videoanali-
sys motion system also have increasing behavior for joint velocity
and acceleration in hip, knee and ankle joints. Conclusion. The
results showed that robot-assisted gait therapy with the Lokomat
system can be used in rehabilitation of patients with PD. Further stu-
dies are needed to assess the effect of Lokomat therapy on the gait
of patients with PD.

Use and prescription of powered electronic wheel-
chairs for patients with severe Acquired Brain Injury
(ABI)
D. Saviola1, A. De Tanti2
1Neurologist
2Rehabilitation Physician 
Centro Cardinal Ferrari Fontanellato (PR), 

Introduction. The purpose of this study is to evaluate the modifi-
cations of the patient’s quality of life as well as their caregivers’ fol-
lowing the improvement of the patient’s mobility due to a powered
wheelchair use. Referring to assistive devices with a higher techno-
logy, the carriers of severe ABI sequences are a particular users
group, from the technical point of view of the rehabilitation team. In
fact, an appropriate prescription should take in consideration not
only a reliable prognostic definition but above all a precise balanced
evaluation of remaining cognitive abilities, taking in consideration
also probable interferences of behavioural disorders. Materials and
methods. This study has been carried out with 23 patients affected
by severe ABI recruited by our Centre . In our study the multidisci-
plinary evaluation protocol provides for ca. 15 hours work of both
patient and caregiver, assisted by a team of rehabilitation operators
and is divided in the following phases: case history; neuro-ophthal-
mologic, otological, neuro-motor and neuro-psychological evalua-
tion; global disability and care need assessment; analysis of the assi-
stive devices in use; architectural barriers evaluation; posture analy-
sis, wheelchair set up, interface choice and set up; ability evaluation
of wheelchair use in the inner spaces on predefined courses; track
and street drive tests on different paths; follow-up. Results. 20 out
of 23 enrolled subjects have been deemed suitable for the device;
due to cognitive impairment and improper conduct during street
training 3 subjects have been deemed non suitable for the device.
Conclusion. Since high-tech devices are expensive and above all
potentially dangerous in case of improper use, the necessary rigo-
rous methodology imposes that the devices are tested by an experts
team, expressing a comprehensive analysis, with quantifiable data.
We believe that this evaluation protocol we have worked out, is an
effective tool able to guarantee an appropriate prescription of a
power wheelchair for the severe ABI patients.

Efficacy of intrathecal baclofen delivered by an implan-
ted programmable pump in the treatment of spasticity
by acquired brain injury: our experience
M. Tiberti1, C. Inglese1, A. De Tanti2
1Neurologist
2Rehabilitation Physician 
Centro Cardinal Ferrari Fontanellato (PR)

Introduction. This study aims to evaluate the efficacy and safety
of intrathecal baclofen (ITB) delivered by a programmable pump
(SynchroMed®, Medtronic. Inc. Minneapolis, MN) in patients affec-
ted by spasticity due to acquired brain injury, recruited by our
Centre. Materials and methods. This is a part of a prospective,
ongoing multicenter study including 21 Italian centres. Between
August 2007 and January 2010, our centre has recruited 26 patients
according to the following criteria: (1) chronic disabling spasticity by
acquired brain injury; (2) insufficient response to treatment with
maximum doses of oral baclofen. They have been evaluated at base-
line, 3 and 12 months post-ITB pump implant. Before the implant,
all the sharers have been underwent to a screening test with bolus
or infusion of intrathecal baclofen. A positive response, defined as a
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mean drop of at least 1 point on the Ashworth Scale, was a prere-
quisite to implantation of the ITB pump. Results. Of 26 patients
recruited, 9 failed screening test and 4 did not complete the follow-
up: 2 have been lost and 2 are dead by causes not related to drug or
device. In current time, 10 patients have completed the follow-up at
12 months. Ashworth mean score decreased significantly only for
the lower limbs from 3,3 ± 0,6 before treatment to 2,3 ± 1,1 at fol-
low-up visit (p < 0,05). The adverse events reported have been:
pocket seroma (6 cases), catheter dislodgement (1 case), bradycardia
(2 cases), nausea (1 case), cutaneous erosion along the stitches of
anchorage of catheter to the lumbo-dorsal fascia (2 cases), transitory
urinary retention (2 cases), apoplectic fit (1 case). Conclusion. This
study suggests that ITB therapy is a effective and well tolerate treat-
ment for spastic hypertonia by acquired brain injury. There have
been no serious adverse events. 

Poland syndrome. Use of kinesiotaping in improving
back pain and numbness of the upper limb
N. Roussos, D. Kalantzopoulos, V. Aggeli, I. Sioutis, A. Farmakides,
N. Lykos, D. Patatoukas
PRM Department, “Asklepieion” General Hospital, Voula Greece

Introduction. Poland syndrome is a congenital anomaly, noted
for the underdevelopment or absence of the chest (pectoralis,)
muscles on one side of the body as well as webbing of the fingers
(cutaneous syndactyly) on the hand of ipsilateral side of the body.
The severity of Poland syndrome is variable, and it is possible for
mild cases not to be evident until puberty. It is felt, therefore, that
cases may be misdiagnosed. Materials and methods. A male
patient, 48, referred for EMG study, suffering from persisting back
pain and numbness of the Lt upper limb. The EMG study didn’t
reveal any findings compatible with neurogenic lesion in roots of
the cervical spinal. Clinical examination showed elevation of the Lt
scapula, consisted spasm of the Lt trapezius, absence of the major
part of the Lt pectoralis and ipsilateral cutaneous syndactyly. The
whole appearance was compatible with Poland Syndrome. Our
intervention focused on providing the patient with a painless period
during which he would strengthen his muscles and correct his
muscle imbalance. Physical means alone had no effect. Acupuncture
was not tolerated by the patient. A kinesiotapping program was
applied aiming at correcting his posture and providing cutaneous sti-
mulation to enforce the action of the remaining muscle groups.
Kinesiotaping technique is based on cutaneous stimulation over the
hyper-acting muscle groups. Taping gives proprioseptive stimulation
that motivates the nervous system causing auto-correction of posture
and reducing pain. Results. The patient’s symptoms were improved
after a few sessions and he was able to start a program of muscle
strengthening. Improvement of quality of sleep was the first sing fol-
lowed by elongation of the painless periods and reduction of numb-
ness. Conclusion. Providing a patient suffering from Poland syndro-
me, with a painless frame period, encourages systematic muscle
strengthening leading to pain relief.  

Hallervorden-spatz disease. Improvement in quality of
life after injection with botulinum toxin type A. And
physiotherapy
N. Roussos, V. Aggeli, I. Sioutis, V. Mitsis, A. Farmakides, N. Lykos, 
D. Patatoukas
PRM Department, “Asklepieion” General Hospital, Voula Greece

Intriduction. Hallervorden-Spatz disease, is a rare neurological
disorder due to abnormal iron metabolism in the brain. Iron is depo-
sited in the globus pallidus and the pars reticulata of the substantia
nigra. It is characterized by dystonia, rigidity, and choreoathetosis,
progressive intellectual impairment, retinitis pigmentosa and optic
atrophy. The onset is during the first two decades of life. The course
of the disease usually proceeds over 10-12 years. Materials and
methods. We report the case of a 43-year-old man whose illness
spanned 15 years. Patient had a very sever spasticity in hip adduc-
tors and Lt gastroc, vision problems and mild cognitive disorders.
The patient was unable to walk and deal with his daily activities. A
previous effort for rehabilitation failed due to lack of collaboration.
A botuline A injection was decided, even he had low life expectancy
and cognitive ability. WHOQOL-BREF questionnaire has been used
to investigate the changes in the life of the patient and his sister,
before and after the use of botulin toxin. This questionnaire has 26

questions about the quality of life, the physical and psychological
problems, the sleep, the recreation capacity, the social interactions
and the daily living activities. Results. The patient’s quality of life
was improved by 60% and his sister’s by 37%. Physical and psycho-
logical problems improved by 50% and 25%. Activity improved by
75% and 50%, the recreation capacity improved by 38% and 72%,
social interactions improved by 50% and 25%, daily living activities
by 50% and 87% and the sleep both of them improved by 75%.
Conclusion. Rehabilitation is meaningful even in the most affected
cases. Short life expectancy and low intelligent quotient should not
be an inhibition for rehabilitation. The supporting group has a
domain role to play in the rehabilitation and has the highest percen-
tage of the benefit. 

Quality of life in patients with rheumatoid arthritis
V. Mani, V. Aggeli, I. Sioutis, N. Roussos, A. Farmakides, C. Goumas,
D. Patatoukas 
PRM Department, “Asklepieion” General Hospital, Voula Greece

Introduction. EuroQoL is a Quality of Life Scale that is validated
and well used in patients with rheumatoid arthritis. This scale is
based on five questions concerning mobility, self-care, usual activity,
pain/discomfort and anxiety/depression. Each question is answered
with 3 grades. (grade 1) I have no problems, (grade 2) I have some
problems and (grade 3) I am unable. Materials and methods. The
questionnaire was distributed to 20 patients with rheumatoid arthritis
who were referred to our outpatient rehabilitation clinic. Results.
The mean age of the patients was 55.22 years, and mean duration of
suffering from rheumatoid arthritis was 30.25 years. Women were
92.8% of the subject. From 5 items most disabling was mobility with
mean grade 1.85, followed by Self-Care (1.65), Pain/discomfort (1.6),
usual activities (1.55) and finally anxiety/depression (1.35).
Conclusion. EuroQoL is a Quality of Life Scale simple and reliable
and can used in rheumatoid arthritis to help rehabilitation stuff
understand better the needs of such patients.

How does cognitive fatigue modify cognitive perfor-
mance in multiple sclerosis (MS) patients?
A. Morgantini, L. Catena, L. Pierfederici, L. Bacci
Istituto Di Riabilitazione Santo Stefano – Centro Villa Adria -
Ancona

Introduction. Cognitive fatigue can be measured as an inability
to maintain initial levels of attentional performance.(1) Researchers
didn’t agree whether a longer and continuous effortful cognitive task
increases mental fatigue and changes neuropsychological perfor-
mance.(2,3). The objectives of this study were: to examine the
cognitive performances and ratings of subjective cognitive fatigue
using cognitive fatiguing tasks lasting different times and to evaluate
the correlation between subject cognitive fatigue and the objective
performances. Materials and methods. Of 110 individuals with MS,
only 45 patients presented significant fatigue (measured with vigilan-
ce test of Test for Attentional Performance)and initial cognitive defi-
cit (Symbol Digit Modalities Test) and were randomized in three
groups, matched for different initial levels of cognitive deficit. Each
group completed a neuropsychological training in a single session
lasting different times(15, 30, 45 minutes). Subjective measure of fati-
gue(cognitive Modified Fatigue Impact Scale(MFIS)subscale) and
attentional test(Paced Auditory Serial Addition Task(PASAT)) were
rated before and after the session. Results. There were no signifi-
cant differences between the three groups on PASAT. Although
cognitive MFIS subscale didn’t significantly differ for the three grou-
ps, the value is close to significance. There was no significant corre-
lation between change in subjective fatigue and cognitive perfor-
mance. Conclusion. Changes in performance over time showed
improvement rather than deterioration. These results confirm that
patients’ subjective ratings of their fatigue are not valid indicators of
their actual performance on cognitive tests and that the cognitive
fatigue doesn’t decline more rapidly over the time engaged in men-
tal activity.
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Effectiveness of ESWT for patients with plantar fasciitis:
follow-up at five years
B. Lombardi, M. Imbrenda, I.Spaghetti, F.Troncati
Rehabilitation Ward Misericordia & Dolce Hospital Prato

Introduction. Several research studies have demonstrated that
the application of ESWT produces a biological response in tissues.
Plantar fasciitis is frequent cause of tallodinia. It is linked to calca-
neal spur (1), and characterized by pain, functional impotence, foot
swelling (2) Materials and methods. Twenty five (25) patients (14
M and 11 F) median age 60 yy. were followed at our ward for plan-
tar fascitiis , awake functional impotence and foot swelling. All
patients had tallodinia for at least 6 months with no response at
analgesic treatments and were assessed by the Ankle – Hind Foot
scale (AOAFS) at the beginning (T0)and end of treatment (T1). The
evaluation was repeated at 3 month (T2), 1year (T3), 2 years (T4), 4
years (T5) and 5 years (T6). Exclusion criteria were: previous sur-
gery on the plantar fascia, previous foot’s fracture, ankle traumatic
contusion or distraction, rheumatoid arthritis, ankylosing spondylitis,
Reiter ‘s syndrome, severe hip and knee arthritis, diabetes. Treatment
consisted of shock wave treatment (ESWT) once a week for 4 time
(2400 pulses at 0.04 mJ/mm2 with Minilith SL1 by Storz Medical) .
The statical analysis was performed using Wilcoxon test for paired
samples, minimum significance’s level p = 0.05. Results. Twenty
one (21) patients completed the study. 2 patients drop out at T3 and
2 patients at T4. We found a clear reduction of pain and increase in
functional improvement at T1 and T2 and results are mainteined at
T3, T4, T5 and T6. Conclusion. Shock wave therapy is effective for
treatment of plantar fascitiis. Functional recovery , reduction of pain,
and gain in quality of life even after five years demonstrate that
shock wave are a successful and reproducible method for the treat-
ment of plantar fasciitis. 
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Can Intrathecal Pumps with Blocked Catheters be re-
used?
M. Cirasanambati, J. Mathews, J. Singh, A.B. Ward
North Staffordshire Rehabilitation Centre, University Hospital of
North Staffordshire, Stoke-on-Trent, United Kingdom.

Introduction. Aim of study is to investigate the efficacy of
intrathecal drug delivery systems following prolonged periods of
catheter blockage. Catheter blockage is a major cause of intrathecal
drug delivery pump dysfunction, requiring system revision.
Manufacturers advise that stopping pumps for longer than 48 hours
may damage internal pump tubing systems and affect drug delivery.
It is unclear, from literature review and manufacturer data, how pro-
longed periods of catheter blockage affect the function of the pump
and whether catheter replacement alone could allow their continued
use in the same patient. Materials and methods. Four explanted
Synchromed II (Medtronic, Inc.) pumps with objective evidence of
catheter blockage from radio-opaque contrast studies were investiga-
ted. Open system volumetric analysis of the four pumps with three
different flow rates (minimal, intermediate and maximal) was perfor-
med. This was then compared against closed system volumetric
analysis to compensate for the evaporation losses. Results. The
mean period from diagnosis of catheter blockage to explantation
was 4.2 months (range 3- 6 months). Two of the four catheters had
blockage at the spinal end, one was kinked midway along its length
and the fourth was caught in the anchoring suture of the pump.
Variation of actual outflow volume in comparison with expected out-
flow for the set rate ranged from -4% to 8% at minimal rate, -1% to
7% at mid flow rate and -5% to 7% at maximal flow rate for all four
pumps. All were within the manufacturer’s acceptable range of +/-
14.5% of the expected outflow. Conclusion. This study demonstra-
tes that pump function is retained within an acceptable range fol-
lowing prolonged outflow blockage. There is potential for the conti-
nued use of these pumps for the remainder of their battery life by
replacement of the catheter system alone.

Occupational therapy and amyotrophic lateral sclerosis
G. Marcassa, A. Merico, E. Mancini, T. Saoner, A. Marcante,
K. Koutsikos, F. Piccione
IRCCS San Camillo, Italy

Introduction. The rehabilitation approach for Amyotrophic
Lateral Sclerosis patients has been changing over the last several
years; many studies demonstrate the importance a multidisciplinary
team during the course of treatment for this illness. An important
member of interdisciplinary teams is the Occupational Therapist. In
Italian hospitals, the presence of occupational therapists is rare. This
study investigated the inclusion of an Occupational Therapist in an
Amyotrophic Lateral Sclerosis team of IRCCS S. Camillo - Italy by
measuring patient level of autonomy for ADL skills. Materials and
methods. The study utilized 9 patients who were treated from
January to December 2008 by the Occupational Therapy Service of
the hospital. Data collected measured patient’s independent perfor-
mance in ADL skills; these data were collected by comparing results
of the Functional Independence Measure Scale (FIM Scale) at time of
admission and hospital discharge. OT treatment included the fol-
lowing: ADL training; PC adjustments; activities adjustments; assistive
technology counseling and assessment. Results. Data analysis show
an increase in level of functioning for all patients in independence
(75,889±18,891; 81±19,698). Conclusion. The methodology did not
allow an identification of the specific contribution of OT to treat-
ment outcomes because the team utilized the same objectives.
However, the introduction of the OT in a Amyotrophic Lateral
Sclerosis team was a positive experience. The OT is the link
between the team and the lives of the patient and that of his/her
family; the discipline added important aspects about the patient and
his condition resulting in a more holistic view of the patient.
Another conclusion of this study highlights the need to to develop a
specific Occupational Therapy assessment for Amyotrophic Lateral
Sclerosis. 
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Therapeutic exercise in Steinert myotonic dystrophy –
Case Report
D. Saraceni, M. Sallì, C. Foti
PhD school “Advanced technology in Rehabilitation Medicine” Tor
Vergata University, Rome (Italy)

Background. Steinert syndrome is described as an autosomal
dominant inherited disease of the skeletal and cardiac musculature
characterized by progressive muscle weakness and myotonia.
Myotonia manifests with abnormally slow relaxation after strong
voluntary contraction of the muscles. Study design. A case report of
a patient with Steinert syndrome is presented. Materials and
methods. A 45-year-man was treated by therapeutic exercises:
muscle recruitment of all limbs, breathing exercise, active and passi-
ve articular mobility, deambulation and step training with correct
posture and occupational therapy with hand training exercises. The
muscle strength of interossei muscles, elbow flexor, anti-gravity
muscles of the lower limbs were measured by a strain gauge. The
functional autonomy was assessed by Barthel index. Results. Initial
Barthel scale: 78. Final Barthel scale: 95. Evident reduced strength of
the bilateral interossei and lumbrical muscles with conseguent deficit
of hand movement (sx>dx) but better than the first evaluation.
Tendon reflexes: Hyporeflexia. Coordination arm test: normal. Lower
limbs: no deficit of global strength. Improved recruitment of tibialis
anterior, quadriceps and gluteus muscles, persists though moderate
atrophy of the gluteus. Conclusion. The muscle strength after one
month of multi-therapeutic program was improved. Given the results
obtained from the rehabilitation treatment, we confirm that the role
of therapeutic exercise is essential in Steinert myotonic dystrophy.
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Evaluation of extracorporeal shock wave therapy
(ESWT) in the treatment of chronic plantar fasciitis
J. Nieto, M.J. Matos, R. Martín, L. Gestoso, L. González, C. Villarino
Department of Physical Medicine and Rehabilitation. University
Hospital Centre A Coruña. Spain.

Introduction. Plantar fasciitis can be a chronic and disabling
cause of foot pain. For refractory cases, extracorporeal shock wave
therapy (ESWT) has been proposed as therapeutic option. The pur-
pose of our study was to evaluate the effect of ESWT in chronic
plantar fasciitis. Materials and methods. A retrospective review of
patients who underwent consecutive ESWT between January 2008
and December 2009 was performed. Patients received three ses-
sions. Once a week 2000 impulses (0.371 mJ/mm2 and 3 Hz) were
applied. Visual analog scale (VAS) and Maudsley Roles Scale were
used to compare pain and functional status before and after comple-
ting the therapy at one, three and six months after treatment.
Results. Fourteen patients suffering from plantar fasciitis were stu-
died. All patients had received previous treatment: 92% drug treat-
ment, 21% infiltration, 64% physiotherapy and 78% insoles. The ave-
rage duration of symptoms was over 12 months in 64.3%. Bilateral
plantar fasciitis was found in 35.7%. We observed that 57.1% had
significant pain during the therapy. Patients showed a considerable
pain decrease 1 month after the third session. We obtained satisfac-
tory results in 69.3% of cases using Maudsley Roles Scale (38.5%
excellent and 30.8% good results). Previous cortisone injections,
duration of syptoms, presence of bilateral symptoms, age and sex
did not influence the outcome of EWST. Conclusion. ESWT proved
to be an effective treatment option for patients with chronic plantar
fasciitis that failed to respond to conservative treatment. It is consi-
dered an effective treatment with easy controls and monitoring. We
haven´t found predictive parameters for successful outcome.
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Quality life: comparison between different rehabilita-
tion settings in multiple sclerosis (MS) patients
A. Morgantini, R. Acito, A. Falappa, L. Bacci, R. Santoni, R. Raspa, 
L. D’Angelantonio, T. Zaccari, G. Pirani
Istituto Di Riabilitazione Santo Stefano, Centro Villa Adria, Ancona

Introduction. Rehabilitation treatment may reduce disability and
improve quality of life in MS patients. (1) .Objective of this study is :
verify if there are different results about quality of life, misured by
SF-36 (2), acting the same treatment (time of treatment and treat-
ment technique) in different settings (outpatients, inpatients, DH
patients). Materials and methods. 45 SM patients of 130 were
selected using specific inclusion and exclusion criteria and divided
into three groups by a randomization program. Patients of each
group were treated for twenty sessions lasting 45 minutes, using the
same rehabilitation technique but in different settings; quality of life
has been measured using SF - 36 score at the beginning of treatment
and at the end; standing balance also has been evaluated using Berg
score. Results. Outcome scores were analyzed in terms of change
scores between latter and former evaluation using SPSS 13.0 for
Windows; ANOVA test also has been used. We found a significative
statistical improvement of SF - 36 score in the three groups; best
scores were reached in two items (physical activity and physical
pain) and in the inpatients and DH patients in particular. Conclu-
sion. Rehabilitation training betters the self perception in all patients
treated; better results are reached by recovery and DH training, and
particularly in increasing physical activity and reducing pain.
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Pilot analysis of the measurement properties of CRS-R
(coma recovery scale-revised): a rasch analysis study
S. Caselli1, A.B. Ianes2, M.V. Lino3, A. Sighinolfi3, M. Breschi3,  
A.M. D’Avanzo3, I. Dine3, P. Pacini3, A. Fedi3, M. Pellegrino4, F.
Fabiano4, F. La Porta1

1Rehabilitation Unit, “Nuovo Ospedale Civile” di Modena (Italy). 
2Direzione medica Gruppo Segesta Milano ( Italy). 
3Casa di Cura Villa delle Terme Gruppo Segesta Impruneta-Firenze
(Italy). 
4Casa di Cura S.Giuseppe Gruppo Segesta U.O .di Neuroriabilitazione
Roma (Italy).

Introduction. Coma Recovery Scale Revised (CRS-R) is a 6-item
scale designed to distinguish patients emerging from the Vegetative
State (VS) and, respectively, the Minimally Conscious State (MCS) by
integrating neuropsychological assessment with clinical assessment.
According to its developers, it includes the current diagnostic criteria
for coma, SV and MCS allowing to assign each patient to the most
appropriate diagnostic category1. The goal of this study was to test
whether raw scores of CRS-R satisfied criteria for interval-level mea-
surement using Rasch Analysis2. Materials and methods. Data
were collected within the pilot stage of a multicenter observational
study involving VS and MCS patients during admission to two reha-
bilitation facilities. For these analyses, a sample of 111 observations
(37 patients) was chosen. The following four scaling requirements
were checked: correct ordering of score categories, unidimensiona-
lity, local independence, invariance. Results. CRS-R did not show to
fit the Rasch Model in its original form in view of the presence of
disordered score categories for one item (visual scale). After resco-
ring that item, the final solution obtained fitted the Rasch Model.
Reliability, expressed as person separation index, was 0.859.
Conclusion. Given the limitations due to sample size, the CRS-R
appeared to satisfy criteria for interval-level measurement following
the rescoring of one item. However, its sub-optimal reliability may
affect negatively its precision in detecting emergence of individual
subjects from VS and MCS. The clinical and research implications of
these results are discussed.
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Pilot analysis of the measurement properties of EFA
(early functional abilities): a rasch analysis study
M. Lino1, S. Caselli2, A.B. Ianes3, M. Breschi1, A. Sighinolfi1,  
A.M. D’Avanzo1, I. Dine1, P. Pacini1, A. Fedi1, L. Perez1, A. Puccetti1,
A. Bracali1, E. Bagni1, P. Greco1, M.G. Pellegrino4, F. La Porta2

1Casa di Cura Villa delle Terme Gruppo Segesta Impruneta-Firenze
(Italy). 
2Rehabilitation Unit, “Nuovo Ospedale Civile” di Modena (Italy). 
3Direzione medica Gruppo Segesta Milano (Italy). 
4Casa di Cura S.Giuseppe Gruppo Segesta U.O .di Neuroriabilitazione
Roma (Italy).

Introduction. Early Functional Abilities (EFA) is a scale created in
1996 in Germany and Switzerland as an interdisciplinary assessment
tool for patients emerging from Vegetative State (VS) and Minimally
Conscious State (MCS). The main goal of this scale was to describe
and measure “early” clinical changes not detected by commonly
used outcome measures such as LCF, FIM and DRS in the
Rehabilitation setting1. The goal of this study was to test whether
EFA raw scores satisfy criteria for interval-level measurement using
Rasch Analysis2. Materials and methods. Data were collected
within the pilot stage of a multicenter observational study involving
VS and MCS patients during admission to four different rehabilitation
facilities. For these analyses, a sample of 186 observations collected
amongst 62 patients was chosen. The following four requirements
were checked: correct ordering of response categories, unidimensio-
nality, local independence and invariance. Results. In order to
achieve a 15-item final fitting solution, 8 items of EFA had to be
rescored and 5 items had to be deleted (vegetative stability, aware-
ness/fatigability, postures, swallowing, tone). Reliability was very
good (0.934 PSI). However, targeting was hampered by the presence
of floor effect (18%). Conclusion. Given the limitations due to sam-
ple size, the EFA scale appeared to satisfy criteria for interval-level
measurement, although substantive changes to its original structure
in terms of scoring and item content had to be made. In view of the
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presence of floor effect, its clinical usability may be reduced in
Vegetative State patients. The clinical implications of these results are
discussed.
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Pilot analysis of the measurement properties of coma-
near coma scale, glasgow coma scale, locfas and disabi-
lity rating scale: a rasch analysis study
A. Sighinolfi1, S. Caselli2, A.B. Ianes3, M. Lino1, M. Breschi1, I. Dine1,
A.M. D’Avanzo1, P. Greco1, P. Pacini1, A. Fedi1, L. Perez1, A. Puccetti1,
A. Bracali1, E. Bagni1, M.G. Pellegrino4, F. Fabiano4, F. La Porta2
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(Italy). 
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Roma (Italy).

Introduction. Coma Near Coma (CNC), Glasgow Coma Scale
(GCS), LOCFAS (a scale including a checklist of the first five narrati-
ve levels of LCF) and Disability Rating Scale (DRS) are some of the
tools used worldwide to assess emergence from Vegetative State
(VS) and Minimally Conscious State (MCS). The goal of this study
was to test whether raw scores from these scales satisfy criteria for
interval-level measurement using Rasch Analysis1. Materials and
methods. Data were collected within the pilot stage of a multicenter
observational study involving VS and MCS patients during admission
to two rehabilitation facilities. For these analyses, a sample of 111
observations (37 patients) was chosen. The following four require-
ments were checked: correct ordering of response categories, unidi-
mensionality, local independence and invariance. Results. In their
original forms, none of the tested scales appeared to satisfy the
Rasch Model (RM) requirements for fundamental measurement and
had to be modified accordingly. For all of these scales it was possi-
ble to achieve a final solution fitting with the Rasch Model.
Particularly, modifications of the original scoring were needed for
most of the scales whereas 2 items had to be deleted for CNC.
Reliability, expressed as PSI, was suboptimal for all scales, ranging
from 0.580 for CNC to 0.119 for GCS. With regard to targeting, CNC
and LOCFAS showed, respectively 10% of floor effect and poverty of
score thresholds. Conclusion. Given the limitations due to sample
size, this study suggests that the psychometric profile of these scales
is negatively affected by their poor reliability and/or poor targeting.
As a consequence, the usage of these individual scales may not be
recommended for individual patients’ clinical assessment. 

References
1. Tesio L. Measuring behaviours and perceptions: Rasch analysis as a tool for

rehabilitation research. J Rehabil Med 2003;35(3):105-15

Pilot analysis of the measurement properties of an item
bank for low-awareness patients: a rasch analysis study 
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Introduction. In the companion abstracts, the comparative Rasch
Analyses of CRS-R, EFA, CNC, DRS, LOCFAS and GCS showed that
none of these scales holds optimal scaling properties for individual
patient assessment across the low-awareness states clinical conti-
nuum. The goal of this study was to evaluate the possibility to build
an item bank by combining items from these tools onto the same
scale. Materials and methods. Data were collected within the pilot
stage of a multicenter observational study involving VS and MCS
patients during admission to two rehabilitation facilities. The fol-
lowing scale were co-administered to a cohort of 37 patients: GCS,

CNC, CRS-R, LOCFAS (all pertaining to the ICF domain “Body
Functions” ) and EFA and DRS for the “Activities and participation”
domain of ICF. All scales were administered in three different occa-
sions making a total of 111 observations available for analysis. Items
from these scales were pooled together and analyzed with Rasch
Analysis in order to compare the scales’ operational ranges and for
item banking purposes. Results. The comparison of the operational
ranges of the scales showed that CNC was the easiest scale whereas
DRS was the most difficult one. After rescoring 50% of items and
deleting 20 items, a final 30-item final solution satisfying the RM
requirements was obtained. Reliability (PSI) was 0.92 and targeting
was very good with no floor effect. Conclusion. Given the limita-
tion due to sample size, the results of this pilot analysis suggest that
by pooling items from CRS-R, EFA, CNC, DRS, LOCFAS and GCS, it
may be possible to build an item bank for low-awareness patients
with a psychometric and clinimetric profile superior to that of the
originating scales. The clinical and scientific implications of these
findings are discussed.
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Functional Assessment of Young Adults in Nursing
Homes
F. Anwar, A. Al-Khayer, C. Roy
Physically Disabled Rehabilitation Unit, Southern General Hospital,
Govan, Glasgow UK

Introduction. Due to the closure of a nursing home in Glasgow
social services struggled to place the young physically daisabled
adults in suitable accommodation. It was also felt that rehabilitation
and care needs might have changed during their stay at the nursing
home. Hence, they requested functional assessment of the residents.
Materials and methods. Assessment process involved structure
interview of the patinet, gathering information from the nursing staff,
reviewing their clinical notes and drug kardex. Functional asses-
sment was based on Northwick Park Depedency Score, Northwick
Park care Need Assessment, Functional Independence Measure
(FIM), and Barthel Index. Results. Twelve patients were interviewed
in the study with a mean age 50. Average stay in nursing homes was
6 years and the most common concomitant condition was alcoholi-
sm. Five patients were receiving therapy input from rehabilitation
services at the time of review. Six patients had significant spasticity
and 4 had pain issues. Planned medical and rehabilitation reviews
were rare. Northwick Park Dependency scores of the residents were
in the range of 0 to 47 with mean score of 23.9 and median of 24.5.
Northwick Park Care Need Assessment (NPCNA) was calculated for
each resident based on the Northwick Park Dependency Score.
Barthel index scores ranged from 0 to 100 with 4 patients > 90.
Conclusion. Assessment by rehabilitation services should be the
routine before admission to a nursing home and periodically after
that. Larger studies, cognitive assessment and nursing needs measu-
rement are also justified in these situation.
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Efficacy of moderate-intensity exercise program for
women with fibromyalgia
R. Sgarlata, R. Magrì, G. Scaglione.
U.O.C Medicina Fisica e Riabilitazione, P.O di Biancavilla (CT).

Objective. The aim of this study is to evaluate the effectiveness of
individualized exercise program on physical functioning and pain
severity in the management of women with fibromyalgia (FM).
Materials and methods. Fifty women with a primary diagnosis of
FM were randomized to a one month individualized moderate-inten-
sity exercise program or to a usual medical treatment (control
group). The exercise therapy group (n = 25) had treatment for 4
weeks in addition to their medical treatment. The control group (n =
25) continued to have their medical treatment. Exercise programme
consisted of 20 minutes of stretching (10 minutes before and 10
minutes after exercise) and 20 minutes of aerobic exercise three
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times for week. We measured symptoms with the Fibromyalgia
Impact Questionnaire (FIQ) and the Multidimensional Pain Inventory
(MPI) at baseline, immediately after treatment, and at 1 month and 7
months after treatment. Results. Exercise group-control mean esti-
mate is derived from a repeated-measures analysis of variance
model. Total fibromyalgia symptoms, as measured by the FIQ, were
significantly improved in the exercise group compared with the con-
trol group during the study period (P=0.01). The largest difference in
mean FIQ total scores was observed at 1 month in the control and
exercise groups (P=0.007). Analysis of the MPI showed significant
improvement in pain (P=0.03) up to 1 month after treatment, but the
effect was not statistically significant when the 7-month data were
included (P=0.05). Conclusion. It was concluded that the addition
of exercise therapy to medical treatment has beneficial effects in
female patients with fibromyalgia.
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Efficacy of Constraint Induced Movement Therapy for
children with Brachial Plexus Palsy.
R .Sgarlata, R. Magrì, G. Scaglione.
U.O.C Medicina Fisica e Riabilitazione, P.O di Biancavilla (CT).

Introduction. Constraint-Induced Movement therapy (CIMT) has
been found to be a promising treatment for substantially increasing
the use of extremities affected by such neurologic injuries in adults.
The objective of this study was to investigate whether a modification
of the CIMT in children with brachial plexus palsy (BPP) and a treat-
ment programme of activities was effective in improving function in
the upper limb. It was a single-case experimental design using chil-
dren as their own controls. Materials and methods. The modifica-
tion of the CIMT protocol provided a less invasive method of
restraint than in other studies. A structured programme of activities
was chosen, including play which is vital for the development of all
children. Nine children (age range 18 to 61mo) presenting with BPP
were involved in the study. Assessment was at entry to the study
and subsequently at 4-weekly intervals. A 4-week baseline period
with no hand treatment, control for maturation, was followed by a
4-week treatment period and a second 4-week period with no hand
treatment to measure carry-over. Treatment consisted of twice-week
1-hour sessions of structured activities with a therapist and a home
programme for non-treatment days. Changes in hand function were
evaluated with the Quality of Upper Extremity Skills Test. Results.
Functional motor Improvement was seen throughout the study with
statistical significance, using the Wilcoxon signed rank test, of 0.01
after treatment. Conclusion. CIMT may be an effective way of trea-
ting young children with BPP.
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Cervical Spine Fractures in Ankylosing Spondylistis
F. Anwar, A. Al-Khayer, M. Fraser
Southern General Hospital, Govan, Glasgow, United Kingdom

Introduction. Spinal fractures are very common after a trivial
trauma in patients with long-standing ankylosing spondylitis (AS)
due to spinal rigidity. The patient due to the long-standing pain may
ignore the symptoms of the fracture and the attending clinician can
easily miss the fractures due to difficult imaging of the cervical spine
secondary to distorted anatomy, ossified ligaments and artefacts. All
these factors can lead to a delay in early diagnosis and associated
poor prognosis. Materials and methods. Retrospective study of all
patients with ankylosing spondylitis and cervical spine fracture
admitted over an eight-year period at Queen Elizabeth National
Spinal Injuries Unit, Scotland. Patients were identified from the data-
base and data was collected from the clinical case notes. Results.
Total of 26 patients reviewed with ankylosing spondylitis and asso-

ciated cervical spine fracture. In 12 patients (46%) a fracture was not
identified on initial plain radiographs. Only 6 patients (23%) presen-
ted immediately after the injury. Thirteen patients (50%) were neuro-
logically initially intact after the injury, nine patients (34.6%) had
incomplete and four patients (15.4%) had complete tetraplegia.
Conclusion. Cervical spine fractures in patients with long-standing
ankylosing spondylitis are common and usually under evaluated. A
high index of suspicion for spinal fractures in these patients along
with appropriate radiological investigations will help in early diagno-
sis and prevent the long-term neurological damage associated with
these injuries.
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Effects of a weight-bearing exercise training on bone
mineral density and neuromuscular function of osteo-
penic women
D. Marchese, M. D’Andrea, V. Ventura, T. Montalcini, D. Foti, A. Pujia,
E. Gulletta, M. Iocco
Università Magna Graecia di Catanzaro

Introduction. The study enrolled 22 women aged between 45
and 65, with densitometric diagnosis of osteopenia. The scope of
work is to evaluate whether a weight-bearing exercise training
played 3 times a week can have benefits on bone mineral density
and neuromuscular function in women with a diagnosis of osteope-
nia. Materials and methods. The participants were randomly assi-
gned to a group of exercise (n = 11) and a control group (n = 11).
The exercise program lasted for 45 minutes and consisted of a com-
bination of strength exercises that seek to cause a mechanical osteo-
blastic stimulus by use of gravity, body weight, fall with anti-gravity
reaction, in combination with exercises for the improvement of
balance and coordination. The outcome measures used to assess the
result on bone mass are the bone Mineralometric DEXA method for
femoral head-neck region and lumbar spine and biochemical
markers of bone turnover (resorption and neoformation) and for the
evaluation of neuromuscular function was chosen to use surface
electromyography (sEMG) as an indicator of overall activity and
speed activation of lumbar paravertebral muscles and of the lower
limbs antigravity muscles, stabilometric analysis and 6’ Walk Test. In
addiction to each person enrolled was given EuroQol and ICF core
set of osteoporosis, respectively, to assess the quality of life, as well
as activity limitations and participation restrictions associated. Result
and conclusion: Results of the study are currently being worked
out with analytical methods, and will be presented and discussed
during the congress.
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Re-education based on midline trunk perception in
chronic low back pain: a single blind controlled trial
T. Paolucci1, E. Spadini3, A. Fusco2, M. Iosa2, G. Morone2, R. Alcuri1,
S. Paolucci2, V. M. Saraceni4
1Complex Operative Unit of Physical Medicine and Rehabilitation,
Policlinico Umberto I, Sapienza University of Rome 
2Movement and Brain Laboratory, Fondazione Santa Lucia I.R.C.C.S.
3UOC Riabilitazione Neuromotoria, Azienda Complesso Ospedaliero
San Filippo Neri, Presidio Ospedaliero “Salus Infirmorum”
4II Facoltà di Medicina e Chirurgia, Azienda Ospedaliera S. Andrea,
UOS Medicina Fisica e Riabilitativa, Sapienza Università di Roma

Introduction. Chronic low back pain (CLBP) is considered a
serious problem in industrial area for the economic burden and the
daily work lose. It can be related to a dysfunction of midline trunk
perception and trunk muscle reaction to forces. The representation
of the trunk midline in somatic sensory area is well documented.
The aim of this study is to investigate the effect of a rehabilitation
based on midline trunk perception in patients with aspecific CLBP.

152 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



Materials and methods. Thirty eligible patients were randomly
allocated into 2 groups. One group (n=15) received ten sessions of
rehabilitation in which the patient was positioned on a surface for-
med by 105 latex deformable cones (Ø=5cm, h=4-5cm). Control
group received medical assistance (n=15). Medication was the same
in both groups. Waddel Index (WI), Oswestry Disability Index
(ODI), Visual Analogic Scale (VAS) and McGill Pain questionnaire
(MCG) were collected at baseline (T0), at the end of treatment (T1)
and at one month follow-up (T2). Results. VAS- and MCG-scores
significantly improved after treatment (p<0.05, Friedman analysis)
becoming significantly different from control group scores (p<0.01 at
T1 and T2, Mann Whitney u-test). Also ODI- and WI-scores signifi-
cantly improved after treatment (p<0.05), however not enough to
significantly differ from the control group scores (but ODI at T2,
p=0.026). Conclusion. The re-education of midline perception in
people with CLBP has shown positive effects on pain perception,
maintained after one month follow-up. Some positive effects in disa-
bility reduction were obtained only in long term. 
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Rehabilitation of cancer breast patients after surgery:
disability and health-related quality of life
T. Paolucci1, R. Alcuri1, A. Scappaticci1, G. Fratocchi1, C. Tirelli2, 
V. Santilli1, V.M. Saraceni1
1Complex Operative Unit of Physical Medicine and Rehabilitation,
Policlinico Umberto I, Sapienza University of Rome, Rome, Italy
2Department of Gynecology, San Carlo di Nancy Hospital, Rome,
Italy.

Introduction. The aim of this study is to investigate the effects of
shoulder rehabilitation and compressive bandaging  in cancer breast
women after surgery. Materials and methods. Twenty four women
(medium age 58 ± 16,5) were enrolled in our study after surgery for
breast cancer. They received 10 sessions of shoulder rehabilitation in
groups of five people (2 times a week ) and three of them received
8 sessions of lynfotape compressive bandaging  for lymphedema. An
informed written material was given to participants with more expli-
cations. Disability of the Arm, Shoudelder and Hand questionnaire
(DASH), State- Trait Anxiety Inventory (STAI), Hamilton Rating Scale
for Depression (HRSD), Costant Scale (CS), Body Image Scale (BIS),
Core Quality of Life Questionnaire ( EORTC QLQ C-30) ,Short Form-
36 Health Survey (SF-36) were collected at baseline (T0), at the end
of treatment (T1) and at three month follow-up (T2). Results. HRSD,
STAI, CS, DASH, EORTC significantly improved after treatment
(p<0.05, Wilcoxon analysis). SF-36 significantly improved for physi-
cal function, physical role, bodily pain, social function, mental
health . No significantly different for BIS. Conclusion. Exercise for
the oncology patients is an important aspect in the overall care of
the patients. Rehabilitative treatment can improve not only the func-
tional of the shoulder but the psychological aspects too. The impro-
vement of SF-36 and EORTC describe the principle outcomes of our
study.
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The Post-graduate Medical Schools in Physical and
Rehabilitation Medicine. Present situation in Italy.
M. Postiglione1, F. Sirico2, L. Tucci2, A. Fusco3

1Postgraduate Medical School in Physical and Rehabilitation
Medicine, University of Florence 
2Postgraduate Medical School in Physical and Rehabilitation
Medicine, Second University of Naples 
3IRCCS Fondazione Santa Lucia, Rome

Background. In Italy there are 31 post-graduate medical schools
(PGMS) in Physical and Rehabilitation Medicine (PRM). The study
program follows the compulsory guidelines contained in statutory
instruments leaving the details of implementation to single universi-
ties. Enrollment is subject to admission exam (valid for a specific

school, held on same date in all schools) and to number of available
posts. Candidate requirements are: recognized medical degree and
Italian license to practice. In Italy there are almost 480 post-graduate
PRM students (87% with employment contract for specialist training),
all pay university fees (1.200 - 2.000 euro per year). The 1995
Decree stated: duration of course (4 years), hours of lectures (at
least 200), subjects to be taught, activities to be carried out during
internship and distribution of internship in following wards: 6
months in orthopedics, 6 months in neurology, one whole year in
10 different specialistic departments (ex: ER, internal medicine,
pediatrics, cardiology, pulmonology, urology) and remaining time in
PRM wards and outpatient clinics. Each school has the responsibility
to identify a tutor for guidance of students during the training
period. The school can also authorize a period of attendance
abroad. In 2005 a new Decree was released (implemented in acade-
mic year 2008/2009) organizing all PGMS in 3 areas further divided
in groups. PRM schools are in the Clinical Services Area in a group
together with Anesthesiology, Toxicology and Audiology. Training
and educational activities have been standardized into Credits (in
Italian called CFU). Every PRM student is expected to acquire 300
CFUs in 5 years of training. The decree completes and expands the
previous guidelines including training objectives and related educa-
tional pathways defining training activities and related CFU.
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Bone turnover markers and bone mineral density after
Parathyroid Hormone treatment in women with osteo-
porosis
I. Barca-Fernandez, C. Cuenca, K. Mendez, R. Vacas,. F. Pascual.
Rehabilitation Service. Hospital Clinico. Madrid. Spain

Introduction. Remodelled bone is the result of formation and
resorption. Can be valued indirectly by determination of biochemical
turnover markers (proteins synthesized for osteoblast and osteoclast
and products of formation or degradation of type I collagen). PTH is
an anabolic agent for osteoporosis treatment. Aims. To determine
changes in bone turnover markers and bone mineral density (BMD)
after 18 months with injected PTH calcium and vitamin D treatment.
Materials and methods. 10 women with osteoporosis. Evaluated
age, risk factors, pain, type of fractures, BMD and biochemical uri-
nary and serum turnover markers: phosphatase alkaline total (PAT),
bone alkaline phosphatase (PAO), Urinary Calcium (CAu), phospha-
tase acid tartrato resistant (PATR) and free urinary deoxipiridolin
(DPIR) before and after treatment. Results. Median age 72 (IR 70,76)
yr, 80 % family precedents, 90 % multiple vertebral fractures. After
treatment improved BMD hip: median (IR) -2.5 (1.2, 3.1) to -1.5(1,
2.3) and lumbar -2.9(2.6, 3.1) to –2.5(2.3, 2.8) (p<0.05). Markers
were (medium (IR)): PAO: 16 (9, 23) to 14.6 (11, 16), PAT: 3.4 (3.2,
4.4) to 3.9, CAu: 5.2(3.3, 9.1) to 4.6 (2.6, 6.4), PATR: 2.8 (2.4, 2.8) to
2.7 (2.4, 2.9) and DPIR: 20.3(12,37) to 23 (18, 35). Control of pain
was 60 %. They found neither complications nor new fractures.
Conclusion. The bone turnover markers can be used to identify
alterations of bone metabolism and evaluation the response to PTH.
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Results of a program of complex physical therapy and
our domiciliary guidelines in patients with linfedema
I. Barca-Fdez, L. Garcia, L. Platas, S. Gonzalez, C. Hernandez, 
P. Diaz, F. Pascual. 
Rehabilitation Service. Hospital Clinico San Carlos. Madrid. Spain

Introduction. The lymphedema (LD) is defined as an anormal
increase of rich proteins liquid in the intermediate space due to an
alteration of the capacity of transport of the lymphatic system. The
etiology use to be node diseccion surgery or radiation. Once establi-
shed, the treatment is based practically on averages of rehabilitation.
AIM: To evaluate the evolution of lymphedema after physical thera-
pist treatment and our exercises and domiciliary advices poster.
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Materials and methods. We use our protocol of linfedema that
includes age, location, time of evolution, reason, complications, sta-
dium and circumference meausures. Evolution is valued after treat-
ment by Complex Physical Therapy (advices, cinesiterapy, lymphatic
drainage, pneumatic pressure, bandages and measures of contain-
ment). Results. 34 women with lymphedema. Overage 57 (10.7) yr,
median evolution time: 36 (12, 60) months. Following treatment for
breast cancer (73.5%) and uterus (17%). 94% Estadium 2 (44% 2A).
Most complication was pain (53%). After treatment (97% drainage,
plus pneumatic 23%, 85% compression pumps and 38% drugs),
decrease circumference meausures (P<0.05), stadium (60% 2A) and
complications (none: 79%, pain: 12%). Conclusion. The domiciliary
advices and the Physical Therapy are fundamental to diminish the
volume, minimize the symptoms and to avoid the progression and
the complications in patients with linfedema.
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Stress Ulcers: Management and Outcome in Spinal
Injuries Unit
F. Anwar, M. Purcell
Southern General Hospital, Govan, Glasgow, United Kingdom

Introduction. The incidence of clinically important bleeding
form stress ulceration has declined with advances in the resuscita-
tion and management of spinal cord injured patients. The aim of this
study was to review our practice of stress ulcer prophylaxis after spi-
nal cord injury and to identify any preventable factors for stress
ulcer bleeds in such patients.Materials and methods. Retrospective
review of case notes of all the patients admitted to Queen Elizabeth
Spinal Injuries Unit from January 2006 to May 2008. Data was collec-
ted from the clincal notes. Results. A total of 19 patients had clini-
cally significant bleeding from the stress ulcer during the study
period. There were 2 females and 17 males with a mean age of 51.2
years. Cervical spine injury was the most common occurring in
63.1% of cases. 8(42.1%) underwent endoscopic treatment and
3(15.7%) patients underwent laprotomy. There was one (5.2%) mor-
tality associated with major stress ulcer bleed. Conclusion. Stress
ulcerations are very common in patients with spinal cord injury.
Active bleeding of stress ulcer during rehabilitation period delays the
process of rehabilitation and is also associated with significant mor-
bidity and mortality. Pre-existing gastric disease, high spinal cord
lesions, ASIA C paralysis and associated multiple injuries are the
major risk factors for stress ulcer bleeding. Proper prophylaxis, care-
ful monitoring and aggressive management of active bleeding
improve the outcome.
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Cervical Spine Fractures in Ankylosing Spondylistis
F. Anwar, A. Al-Khayer, M. Fraser
Southern General Hospital, Govan, Glasgow, United Kingdom

Introduction. Spinal fractures are very common after a trivial
trauma in patients with long-standing ankylosing spondylitis (AS)
due to spinal rigidity. The patient due to the long-standing pain may
ignore the symptoms of the fracture and the attending clinician can
easily miss the fractures due to difficult imaging of the cervical spine
secondary to distorted anatomy, ossified ligaments and artefacts. All
these factors can lead to a delay in early diagnosis and associated
poor prognosis. Materials and methods. Retrospective study of all
patients with ankylosing spondylitis and cervical spine fracture
admitted over an eight-year period at Queen Elizabeth National
Spinal Injuries Unit, Scotland. Patients were identified from the data-
base and data was collected from the clinical case notes. Results.
Total of 26 patients reviewed with ankylosing spondylitis and asso-
ciated cervical spine fracture. In 12 patients (46%) a fracture was not
identified on initial plain radiographs. Only 6 patients (23%) presen-
ted immediately after the injury. Thirteen patients (50%) were neuro-
logically initially intact after the injury, nine patients (34.6%) had

incomplete and four patients (15.4%) had complete tetraplegia.
Conclusion. Cervical spine fractures in patients with long-standing
ankylosing spondylitis are common and usually under evaluated. A
high index of suspicion for spinal fractures in these patients along
with appropriate radiological investigations will help in early diagno-
sis and prevent the long-term neurological damage associated with
these injuries.
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Inpatient rehabilitation in hemophilic patients after
major orthopaedic surgery: characteristics and manage-
ment
G. Zambelan1, T. Viliani1, M. Innocenti2, M. Morfini3, P. Pasquetti1
1Recovery and Rehabilitation Agency , University Hospital Careggi,
Florence Italy
2II Orthopaedic University Clinic, University Hospital Careggi,
Florence Italy
3Agency for Haemophilia, University Hospital Careggi, Florence Italy

Introduction. Hemophilic patients (HP) are characterized by
severe functional deficit related to hemophilic arthropathy (HA) .
Nowadays total joint replacement is a safe treatment in end-stage
HA. Several researches report positive long-term results, especially
on pain and quality of life, nevertheless thorough studies about
post-acute rehabilitation in major orthopaedic surgery for HP are still
lacking and rehabilitation in this phase is a challenge for physiatry.
Our work wants to give a contribute in this field. Materials and
methods. This is an observational retrospective study. We analyzed
a consecutive series of HP hospitalized in our rehabilitation unit
after major orthopaedic procedures during 6 years. Our assessment
includes main characteristics and specificity of this group of patients
and their multidisciplinar management. Results. From January 2004
to February 2010 39 HP were hospitalized in the Rehabilitation Unit
of University Hospital Careggi (Florence) after 41 orthopaedics pro-
cedures ( 21 primary total knee arthroplasty (TKA), 6 revised TKA, 6
total hip arthroplasty (THA), 3 revised THA, 2 synovectomies, 2 arth-
rodesis, 1 ostheosyntesis). The mean age at time of surgery was 39,1
years, mean hospitalization time was 16,1 days, mean distance from
surgery was 14,2 days. Complications were 1 haemarthrosis, 1 hae-
maturia 1 and 1 muscular haematoma. Conclusion. We found that
HP are younger than individuals requiring analogous orthopaedic
surgery, they have more severe functional impairment due to several
joints involvement and flexion contractures, they need a longer
mean hospitalization, and they need an individualized treatment
protocol according to their musculoskeletal status. More details will
be discussed in the congress session.Nevertheless intensive post-
acute rehabilitation is feasible, safe and effective providing skilled
operators and multidisciplinary approach with close collaboration
between haematologist, orthopaedic surgeons, rehabilitation physi-
cians and physiotherapists.
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High Intensity Laser Therapy (HILT) in Knee
Osteoarthritis patients: preliminary results
C. Martini, T. Viliani, M. Monici, P. Pasquetti
Recovery and Rehabilitation Agency, University Hospital Careggi,
Florence, Italy

Introduction. High Intensity Lasertherapy (HILT) in Knee
Osteoarthritis (KO) is establishing as good antalgic treatment. Pulsed
Nd:YAG laser is characterized by high peak power, short pulse dura-
tion (100-200 msec), low pulse frequency (10-40 Hz), 1% duty cycle,
wavelength 1064 nm; it supplies high energy levels avoiding thermal
damage. In-vitro studies on endothelial and connective tissue cells
exposed to pulsed Nd:YAG laser (high energy levels) revealed possi-
ble improvement in tissue function, restoring tissular repair proces-
ses and homeostasis mainly through stimulation of inflammatory
cytokine pathway. Starting from in-vitro findings and previous good
clinical results, aim of this work is to study the effectiveness of a
specific high energy HILT protocol in KO. Materials and methods.
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Outpatients with OA were included (Kellgren grade II-III).
Evaluation timing was T0 (beginning) and T1 (after 15 daily ses-
sions) by WOMAC score.  Treatment was performed with
HILTherapy, Hiro 3.0. Results. We examinated 4 patients, (6 knees
total). Mean age: 66,25 years (range 60-73). Mean WOMAC T0: 50,6
points (range 42-62). Mean WOMAC T1: 20,0 points (range 13-30).
After treatment patients showed clear improvement of pain and
function. No side-effect was reported. Statistical analysis was not fea-
sible due to the scarceness of patients. More details will be analyzed
during the congress. Conclusion. Our results are preliminary, and
the scarceness of patients doesn’t allow a definitive opinion.
Nevertheless, clinical effects were very evident. This encourage to
continue our work. High Intensity Lasertherapy in KO could be a
good instrument in long-lasting management of KO patients, both as
a pain-releasing treatment and maybe as a modifying factor of KO’s
natural history.
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Bilateral patellar tendon rupture in a patient with pio-
derma gangrenosum: a case report and review of the
literature
R. Fiorillo, A. Garcia-Cruz, C. Fernandez-Caamaño, M.V. Lourido-
Estevez, M.L. Rey-Pita
Reabilitation service. Complejo Hospitalario de Pontevedra. Ponte-
vedra. Spain

Introduction. Simultaneous bilateral patellar tendon ruptures are
extremely rare injuries of the knee extensor complex often associa-
ted with systemic disease, such as renal failure, rheumatoid arthritis,
lupus erythematosus and hyperparathyroidism. The clinical characte-
ristic is the sudden loss of knee extension and pain. The bilateral
nature of the injury can difficult the progress in rehabilitation pro-
gram. Only one detailed guidelines report for postoperative phy-
siotherapy is present in the literature. Case report. A 34-year-old
woman with a 13-year history of Pioderma Gangrenosum treated
with pulses of prednisone. In November 2009 she experienced a
sudden fall and pain in both knees while she was walking. At pre-
sentation to the emergency department the physical examination
and the radiographic assessment confirmed the diagnosis of bilateral
patellar tendon rupture. Patellar tendons were surgically repaired
five days after the diagnosis and the patient was referred to the
Rehabilitation Department in January 2010. Discussion.
Approximately 50 cases of simultaneous bilateral patellar tendon
rupture are reported in the literature. The usual mechanism of lesion
is a sudden flexion of the knee coinciding with contraction of the
quadriceps. The inflammatory changes, collagen necrosis and local
or systemic administration of steroid have been proposed as possi-
ble causes of structural abnormalities of the patella tendon. Only
one case report has focused on the rehabilitation program. Early
physical therapy helps the patient to return sooner to the normal
activities.

References
Bilateral patellar tendon rupture without predisposing systemic disease or ste-

roid use: a case report and review of the literature. Kellersmann R, Blattert
TR, Weckbach A. Arch Orthop Trauma Surg. 2005 Mar;125(2):127-33.

Insidious bilateral infrapatellar tendon rupture in a patient with systemic lupus
erythematosus. Cooney LM Jr, Aversa JM, Newman JH. Ann Rheum Dis.
1980 Dec;39(6):592-5.

Bilateral simultaneous infrapatellar tendon ruptures: a case study. Noteboom
JT, Lester MN. J Orthop Sports Phys Ther. 1994 Sep;20(3):166-70.

Comparision of physical therapy modalities and neuro-
muscular electrical stimulation (NMES) on hemiplegic
upper limb rehabilitation.
Fatih Baygutalp, Kazım Şenel.
Atatürk University, Faculty of Medicine, Department of Physical
Medicine and Rehabilitation, Erzurum, Turkey.

Introduction. This study aimed to investigate additional benefits
of combine application of conventional physical therapy modalities
and neuromuscular electrical stimulation (NMES) to motor and func-
tional outcome of upper extremity on 30 patients with hemiplegia /
hemiparesis. Materials and methods. Patients were assigned into
two groups, conventional physical therapy modalities and NMES

were performed for group 1 (to shoulder, arm and forearm once in
a day for 30 minutes, 5 day in a week, for three weeks), only con-
ventional physical therapy modalities were performed for group 2
(for three weeks). To assess efficiency of treatment active ROM at all
sides for shoulder; goniometric measure of active flexion for elbow,
wrist and 2.3.4. MCF joints, MAS for tonus assesment, VAS for hemi-
plegic side pain, Brunnstrom’s upper limb and hand motor outcome
grades for motor outcome, Barthel index for functional outcome
were perfomed. Results. As the results of the assesment, both grou-
ps had statistically significant improvement (p<0.05) in shoulder acti-
ve flexion, abduction, adduction, elbow flexion at the end of the
first week, the end of three weeks, and the control after 2 months.
At the end of the treatment, in NMES group statistically significant
improvement (p<0.05) in wrist active flexion, statistically significant
decrease (p<0.05) in elbow MAS score, statistically nearly significant
decrease (p<0.05) in wrist MAS score were seen. The decrease of
hemiplegic side VAS scores was more significant in NMES group
than the control group (p<0.05). Comparison of the both groups
before treatment, after treatment and after 2 months, statistically
significant (p<0.05) increase was recorded on upper l imb
Brunnstrom and hand Brunnstrom scores . Comparison of the NMES
group, the increase of Barthel index score was statistically significant
(p<0.05). Conclusion. We suggested that in hemiplegic upper limb
rehabilitation after stroke, physical therapy modalities and NMES are
efficient on ROM, pain, motor and functional outcome. For all that;
NMES is more efficient on ROM, spasticity and pain.
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Study hallux adductor muscle as a functional disorder
in morton’s. Metatarsalgia 
M. Ranieri1, A.M. Cortese1, S. Mennuni1, G. Ianieri1, R. Marvulli1, 
G. Gioia2, D. Vittore2, G. Megna1.
1Department of Neurological and Psychiatric Sciences Physical
Medicine and Rehabilitation
2Department of Orthopedic Clinic II, University of Bari “Aldo Moro”,
Policlinico Piazza Giulio Cesare, Italy

Introduction. The Morton’s Metatarsalgia is a degenerative disea-
se of one or more digital intermetatarsal nerves with often contro-
versial etiology and pathogenesis. Generally affects middle-aged
women. The most frequent location is at the level of the third and
fourth intermetatarsal space, neuralgia-type pain is particularly inten-
se during walking. The purpose of our study was to investigate the
role of the hallux adductor muscle and in particular the transverse
beam, which contraction becomes a sign of functional disorder that
can be the trigger cause or decrease the pain threshold in the clini-
cal. Materials and methods. Patients who have come to our atten-
tion with a diagnosis of Morton’s Metatarsalgia underwent elec-
tromyographic study of muscle group in question. The PUM detec-
ted were compared with those of asymptomatic subjects sample.
Results. From what is reflected in the EMG, it should be emphasi-
zed that the contracture of the adductor muscle through the 1st fin-
ger, and at the same time contributing cause and effects in exacerba-
te typical symptoms of Morton’s Metatarsalgia. Conclusion. This
preliminary study lays the foundation, next perineural infiltration
and surgical therapy, for a more targeted decontracting therapy.
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Amelioration of visual extinction in a patient with
right-hemisphere damage after left hemisphere blee-
ding: implication for rehabilitation
V. Varalta1,2, N. Smania1,2, C. Marzi2, E. Natale2,3

1Centro di Ricerca in Riabilitazione Neuromotoria e Cognitiva,
University of Verona, Verona, Italy
2Department in Neurological and Visual Science, University of
Verona, Italy di
3Department of Psychology, University of Milano Bicocca, Milan, Italy

Introduction. Visual extinction is a neuropsychological syndrome
observed more frequently after right- than left-hemisphere damage. It
can be considered as a spatio-temporal disorder of conscious percep-
tion with impaired processing of stimuli in the contralesional hemi-
field specifically under conditions of double simultaneous presenta-
tion. Thus, in visual detection tasks extinction patients often report
the stimulus presented in the ipsilesional hemifield only, whereas in
temporal order judgment (TOJ) tasks they perceive this stimulus as
coming first even when the contralesional one leads in time by hun-
dreds milliseconds. Here, in order to shed light onto the functional
and physiological bases of this disorder we examined case CZ and
two control patients. Materials and methods. Three patients with
right temporo-parietal ischaemic stroke were tested at a chronic stage
on (i) a computerised version of the confrontation technique to
assess the extinction rate and (ii) a TOJ task to estimate the point of
subjective simultaneity (PSS). Patient CZ was also re-tested after eva-
cuation of a left fronto-parietal haematoma occurred 17 years after
the onset of the right hemisphere stroke. Results. One month before
the onset of the left-hemisphere haemorrhage, CZ showed a high
extinction rate (60%) and, similarly to a patient with 100% extinction
rate, an abnormal PSS with the left stimulus leading in time by about
110 ms the right one. One month after the evacuation of the haema-
toma, the performance of CZ dramatically improved both on the
visual detection and the TOJ task and was comparable to that of a
patient without visual extinction. Conclusion. These results indicate
that in visual extinction the rightwards spatio-temporal bias is likely
due to hyperactivation of the fronto-parietal attention network of the
intact hemisphere. They also suggest that non-invasive brain stimula-
tion techniques (tDCS, TMS) may be used clinically to ameliorate
visual extinction by reversibly interfering with the intact hemisphere.

Caudal regression syndrome, four cases
C. de Miguel Benadiba1, M. Hernandez Manada1, A. Gil Agudo2

1Hospital Universitario Ramon y Cajal Madrid, Spain
2Hospital Nacional de Paraplejicos de Toledo, Spain
Ramon y Cajal Hospital, Madrid, Spain

Introduction. Caudal regression syndrome (CRS) consists of sacral
agenesia with variable lower extremity deformities. It manifests as
neurological deficit in the lower limbs and neurogenic bladder and
bowel. Frequency 1/25000 neonates, it’s related with diabetic mothers.
Treatment consists of soft kinesitherapy for contractures of the lower
extremities, osteotomies and orthotics. Materials and methods. We
analyze four girls cases of sacral agenesia, the pacients deformities
and the treatment. A 6year old girl with S1 agenesis, lumbar scoliosis.
Equinovarus deformity. Upper limb orthopedic deformities. A 15year
old girl with total sacral and partial lumbar agenesis, L3 motor level.
Lumbar kyphosis. Equinovarus deformity. A 18year old girl with total
sacral and partial lumbar agenesis, L3 motor level, distal sensitive abo-
lished, and mielomeningocele. Lumbar kyphosis. Cavus feet. Upper
limb orthopedic deformities. A 14year old girl with total sacral agene-
sis. Toracolumbar scoliosis. Equinovarus deformity. Hip dislocation.
Results. The four cases are girls, between 6-18 years, the 50% have
lumbar and sacral agenesia, and the other 50% only sacral agenesia.
All the patients had a surgical intervention at the lower limbs to get
them walking with technical aids. The 50% had an upper limbs inter-
vention to try a functional position. 100% received treatment with a
spinal orthesis to strict control the scoliosis evolution. Conclusion.
The CRS patients need an individual manage of the deformities and
prevent the evolution. It’s a rare disorder, with diferent spinal level
agenesis and various sensitive and motor deficits. It’s important the
rehabilitation treatment to keep on the deformities and prevent them.
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Primary Rehabilitation of Spinal Cord Injuries: Our
experience 
E. Skikic-Mujic, S. Ullattuthodiyil, M.T. Tolin, S. Chandwani, 
S. Trebinjac, G. Devecerski
Rashid Hospital, Dubai

Introduction. Annual incidence of SCI patients, worldwide is 15
– 40 per million population. SCI rehabilitation should begin shortly
after the onset of SCI. It includes helping the patient to meet the
needs in medical, physical, social, emotional, recreational, vocatio-
nal, and functional recovery. Rehabilitation goals for SCI patients
include prevention of secondary medical complications, education
and training of the patient and family members and prescription of
appropriate medical equipment. Materials and methods. Rehabili-
tation treatment was individualized and goal oriented as per the
patients needs, started in general wards and continued in
Rehabilitation ward. Length of daily treatment depended of patients’
conditions and abilities, started from 30 minutes in General wards to
3 hours in Rehabilitation ward. Results. During the period of 6
months, from June 2009 till December 2009, 29 patient with SCI
were reffered for Rehabilitatio management in Rashid Hospital,
Dubai – 14 tetraplegic and 15 paraplegic. 11 patients had limited
ability for intensive rehabilitation program and they remained in
General wards, while other 18 patients were transferred to
Rehabilitation ward for comprehensive treatment. Outcome measu-
rements used for evaluation and statistical analysis were ASIA score,
Motricty index, Standing balance test, Functional ambulation catego-
ries, FIM, bladder management, patients education and prescription
of required devices. Conclusion. Rehabilitation programs needs to
be initiated relatively soon after injury to restore significant function
in many of the patients with SCI. Rehabilitation treatment should be
individualized, goal oriented and variety of approaches can be used
for maximized the function.
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Hip Pathology in Obstetric Brachial Palsy 
R. Sánchez Fernández, A. Lagares Alonso, J.A. Conejero Casares
Department of Physical Medicine and Rehabilitation, Virgin
Macarena University Hospital, Seville , Spain.

Introduction. Hip dysplasia is associated with other neonatal
pathologies. It makes us considerer the possibility of this pathology
in patients with pediatric brachial palsy. Materials and methods.
The objective of this study is to describe the association between
pediatric brachial palsy and hip pathology. All the pediatrics’ bra-
chial palsy cases were included, with detailed analysis and diagno-
stic studies (ultrasound, or radiography) depending on age. Previous
information regarding these patients as collar bone fracture, stiff
neck symptoms… was also recorded. Of all the 92 cases seen at the
hospital, 29,34% had hip symptoms and requested studies to be
completed. Results. The results were 18,51% hip pelvic obliquity,
22,22% dysplasia, 11,11% immaturity ,37,03% limited abduction,
without a any being predominant. In the exploration, the limited
adduction and abduction was the main finding, 77,77%, on the
opposite, the presence of the pathologic maneuvers (Klisic,
Galeazzi, Ortolani, Barlow) was positive only in two cases. The
ultrasound was pathologic in 37%, where as radiography just in one
case. The diagnoses was done at large, in the first month of life,
77,77%. Conclusion. We found that hip pathology must be conside-
red in neonates with newborn brachial plexus palsy. The abduction
and abduction limited in the exploration and the ultrasound are
important in the diagnoses
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Treatment outcome evaluation in children with dys-
functional voiding
V. Zivkovic, M. Lazovic, M. Vlajkovic, A. Slavkovic
Clinic of Physical Medicine, Rehabilitation and Prosthetics, Clinical
Centre Nis, Nis, Serbia. Department of Nuclear Medicine, Clinical
Centre Nis, Nis, Serbia. Clinic of Paediatric Surgery, Clinical Centre
Nis, Nis, Serbia. 

Introduction. Dysfunctional voiding (DV) represents a functional
voiding disorder which affects the voiding phase of the micturition
cycle. Symptoms vary from mild daytime frequency and urgency, to
daytime and night-time wetting, pelvic holding maneuvers, voiding
difficulties, urinary tract infections (UTIs), constipation and vesicou-
reteral reflux. The aim of the study was to compare the treatment
outcome of two urotherapy programs through analyzing the clinical
manifestations and uroflowmetry parameters. Materials and
methods. Eighty-six children, mean age 7.1±2.5 years, unimproved
by previous therapies, were randomly divided into two groups
(group A and group B). Children in both groups were educated
about the importance of regular voiding and hydratation, and about
the appropriate posture during voiding. Simple voiding instructions
were provided. In group A pelvic floor muscle (PFM) exercises were
additionally assigned to children. Constipation and recurrent UTIs
were treated in both groups. Selected children from both groups
received pharmacotherapy (anticholinergics or desmopressin).
Uroflowmetry with electromyography of PFM and ultrasound resi-
dual urine volumes were obtained before and at the end of the 12-
month treatment period. Results. After one year of therapy urinary
incontinence and nocturnal enuresis were cured in a significantly
larger number of children in group A than in group B (P<0.001;
P<0.05). Although more children with UTIs were cured in group A,
the difference was not statistically significant compared to group B.
There was a significant recovery constipation-wise in both groups.
Post-treatment uroflowmetry parameters such as average flow rate,
peak flow rate, flow time, residual urine and curve pattern were
markedly improved only in group A. Conclusion. Pelvic floor reha-
bilitation is necessary in the majority of children with DV for the
purpose of curing urinary incontinence, nocturnal enuresis, consti-
pation and UTIs. Furthermore, regularly controlled program inclu-
ding PFM exercises leads to normalization of uroflowmetry parame-
ters and curve type.
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Quantitative Effects On Gait Pattern Of Repeated Muscle
Vibrations: A 5-Yr-Old Case Study 
F. Camerota1, E. Galli2, S. Vimercati2, V. Cimolin2, N. Tenore3,  
G.M. Filippi4, C. Celletti1, G. Albertini3
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Introduction. Cerebral palsy (CP) is the most common cause of
physical disability in children. The diplegic form is characterized by
difficult in walking commonly treated with physiotherapy, orthoses,
Botox-toxin injection. Recently has been demonstrated the capacity
of the muscle vibration to activate proprioceptors for the ameliora-
tion of motor control networks. We investigated quantitatively and
objectively the effects of repeated muscle vibration (rMV) of triceps
surae for the reduction of equinus foot deformity due to calf spasti-
city in a patient with CP. Materials and methods. A 5-years old
male underwent the rMV treatment and was examined clinically and
with gait analysis(GA) before and one month after the treatment .
Low-amplitude of focal rMV at a fixed frequency of 100 Hz was
applied over the triceps surae muscle over 3 consecutive days for 30
minutes. Results. The clinical evaluations showed improvements in
particular on the right side; a higher joint excursion and a more
symmetric condition were gained after the treatment. Statistically
significant improvements were observed in the main joints kinema-
tics. Conclusion. This case report demonstrated the positive effects
of the rMV application on gait pattern. In particular, GA showed that
the effectiveness appeared on all lower limbs joints, not only at the

joints directly involved in the treatment but also at the proximal
joints . These results showed that the rMV technique reveals to be a
reasonable option for improvement of the gait pattern.

References
1. Marconi B, Filippi GM, Camerota F et al . Long-term effects on motor corti-

cal excitability induced by repeated muscle vibration during contraction in
healthy subjects. J Neurol Sci. 2008;275:51-9.

2. Filippi GM, Brunetti O, Camerota F, et al. Improvement of stance control
and muscle performance induced by focal muscle vibration in young-
elderly women: a randomized controlled trial. Arch Phys Med Rehabil.
2009;90:2019-25.

Pain in post-surgical orthopedic rehabilitation: desi-
gning and testing a protocol for a multicenter study
F. Cecchi1, C. Pazzaglia1,2, L. Chiavacci1, R. Molino-Lova1, L. Padua1,2
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For pain in Rehabilitation Study Group. Participants: M Bacchini
(Parma), S Bondi (Sarzana), D Cattaneo (Milano), F De Santis
(Roma), M Forni (Sarzana), S Galeri (Rovato), M Maiolatesi
(Falconara), C Manenti (Rovato), I Minciotti (Roma)*, A Montesano
(Milano), AR Pellegrino (Roma), S Pierani (Falconara), A Popolizio
(Firenze), A Romanelli (Firenze), M Rossi (Parma), G Russo (Roma)*.
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Introduction. Post-surgical orthopedic rehabilitation (PSOR) may
be limited by pain, while individual pain tolerance is a key factor in
rehabilitation programs. We describe the development and testing of
a protocol to characterize pain patients undergoing PSOR in 7
Centres of the Don Gnocchi Foundation, a no-profit rehabilitation
institution. Materials and methods. The pilot study protocol was
tested in the Florence Centre: all patients undergoing PSOR in Sept
2-Oct 9/2010 were eligible. Pain was assessed by visual analogue
scale-VAS, and McGill Pain Questionnaire. Sociodemographics and
clinical data were also collected. Pain interfering with PSOR and
adopted strategies were reported by therapists; eventually, specialist
intervention was reported. Results. Of the 31 eligible patients (28
inpatients), 4 refusals and 4 cognitive impairments were excluded.
Thus 14 women and 9 men, aged 66,4+17,8 were enrolled; 12 were
taking pain-killers; 18 reported comorbidity; 13 had hip fracture (11
osteosinthesis, 2 hip arthroplasty); 3 hip and 4 knee arthroplasty for
osteoarthritis, 1 tibial and 2 foot fractures. VAS scored 31.65+25.61
and McGill 30,81+11,68. Pain interfered with PSOR in 12/23 patients:
approaches included patient education reinforcement (12/12), exer-
cise modification (8/12) and/or interruption (5/12); manual therapy
(4/12); instrumental therapy (3/12). Surgeon’s consultation was
required for 2 patients, 6 patients were referred to resident specialist
(4 X-rays, 4 pain-killer prescriptions). All operators found the proto-
col quick/easy to administer. Conclusion. The pilot study confir-
med the feasibility of the study protocol. Results were used to deve-
lop a general consensus on the final multicentric study protocol,
focusing on inpatients with major lower limb surgery. 
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Low back pain ICF Core Set validation study
C.E. Fata, M. Iocco
Università degli Studi Magna Graecia,Catanzaro

Aim. Many validation studies of instruments of evaluation derived
from ICF are actually in course. The aim of this work was to evalua-
te the International Classification of Functioning Disability and
Health (ICF) Core Set for low back pain and to investigate its feasibi-
lity in clinical practice. Comparing data gained using ICF check list
with 78 categories proposed by LBP ICF Core Set, were considered
the frequency with which LBP patients’ problems are reported in the
ICF categories included in the Comprehensive ICF Core Set for LBP
and the categories that are missing or redundant. Materials and
methods. Data were collected from November 2008 to January
2010. A total of 79 patients were included in the study. It was right
the use of a battery of measures including the SF-36, Functional
Independence Measure (FIM), a visual analogue pain scale (VAS),
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the Modified Zung Index and the Modified Schrober’s Test for Spinal
Mobility. Measure systems and The ICF Check list were filled by the
same operator. Results. Data shows that the ICF Core set for LBP
captures the most of the problems of LBP, and adds important
aspects to clinical practice in the field of LBP. However, standed out
as missing some categories in Body functiones, Body structures,
essential to define LBP causes. Other categories resulted absent in
Activities and Participation. Conclusion. The ICF Core Set for LBP
needs further elaboration in order to improve the clinical feasibility.
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The importance of balneotherapy in the rehabilitation
of patients with ankylosing spondylitis
M.D. Pavlovi, N.S. Prodanovi, P.M. C̆ukanovic
Special hospital for rehabilitation ”BukoviËka Banja”, Arandjelovac

Introduction. Morbus Bechterew is an inflammatory, rheumatic
system disease of connective tissue and belongs to the group serone-
gative arthrospondylitis. A specific laboratory test is the determination
of HLA-B27 antigen, which is positive in over 95% of cases.
Rehabilitation program includes use of sonic, electro, magnetic, kine-
sitherapy and hydrotherapy. Mineral water of Bukovicka spa is
sodium-hydrocarbonic, carboacid, homoeothermic. The importance
and advantages hydrotherapy in the treatment of patients suffering
with Morbus Bechterew. Materials and methods. We have treated
30 male patients, age between 40 and 70, diagnosed with Morbus
Bechterew, in the period 2001-2006 year all the patients have been
treated for 21 days and have been classified into 2 groups. The 1st

group (15 patients) has been treated with: Ultrasound (1-1,5 W/cm2-5
minutes), interferential currents (1-100Hz/12 min), magnetotherapy
(20mT/50Hz/30 min), and kinesitherapy (program for the increase of
movement amplitude of vertebral column and peripheral joints,
breathing exercises), hydrotherapy (exercises and underwater massa-
ge, in the pool with mineral water). The results of treatment have
been objectified: Measuring of spinal mobility (Ott test, Schober test)
and hips ROM, muscle strength (MMT); subjective feeling of pain
(VAS) and chest movement (chest expansion). Results. The results
have been processed in SPSS programme and presented in charts.
Conclusion. Hydrotherapy causes decrease of pain, improvement of
circulation, and movement facilitation in the damaged joints, decrea-
se of muscle spasm, which produces better locomotorial function.
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Individualized exercise training benefit on hemodyna-
mic parameters in young metabolic syndrome patients
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Cr„ciun3, C. Adina Avram3
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Introduction. Increased resting heart rate (HR) and high blood
pressure (BP) are two important hemodynamic parameters for pro-
gression of atherosclerosis. More than this, high systolic blood pressu-
re (SBP) and/or diastolic blood pressure (DBP) are two diagnostic cri-
teria for metabolic syndrome (MS) - a multiple, interrelated risk factors
that appear to directly promote the development of atherosclerotic
cardiovascular diseases. The present study is aiming to demonstrate
the benefit of individualized exercise training on hemodynamic para-
meters in young patients with metabolic syndrome. Materials and
methods. We conducted a prospective study of 6 months on 43
young patients (mean age 21.3±3.1 years), previously diagnosed with
MS based on ATPIII criteria. All patients performed a cardio-pulmo-
nary exercise testing (CPET) on bicycle ergometer at baseline and at
the end of study, in order to assess HR and BP at rest and during
exercise. Also, the CPET results allowed us to determine individual

tolerance to exercise and recommend optimal training intensity to
each patient. Individualized exercise training programs included aero-
bic exercises (40 minutes, at least 3 times a week, for 6 months),
whose intensity was continually monitored and adjusted using heart
rate monitors. Results. Using the paired t test to compare the data at
baseline and at the end of the study, we noticed a significant impro-
vement in SBP (decreased from 132,8±9,95 to 119,6±8,42 mmHg,
p<0.0001) along with HR (decreased from 77±11.8 to 70.5±10.6 b/min,
p=0.002) and maximal DBP (decreased from 90,6±6,09 to 88±6,08
mmHg, p=0.02). We also noticed a moderate improvement of DBP
and maximal SBP, but they didn’t reach statistical significance thre-
shold (p<0.05). Conclusion. Individualized exercise training program-
mes has a positive effect on both effort and resting hemodynamic
parameters in young patients with metabolic syndrome. Effort inten-
sity optimization based on CPET results and heart rate monitors,
increase patient’s safety and compliance to exercise.
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PRM trainees training in France “European Lecture –
PRM trainees Session”
G. Lotito; H. Collado
Pôle de Médecine Physique et de Réadaptation et Médecine du Sport,
Hôpital de la Timone, Marseille, France

The French Medical teaching program is organized in 3 parts .
During the first couple of these, trainees learn about all medical spe-
cialities both with theoritical courses and clinical activities. Six years
later, the French medical national exam must be passed by all of the
french trainees. Thanks this exam the medical students must decide
wich medical speciality they want to learn like PRM for example. In
addition, according to their rank the trainees are able to choose in
wich city they want to learn. Four years is the total duration of PRM
residency including 8 clinical rotations of 6 months in different
medical departments: 4 of them in PRM departments, 2 in
Neurology, Rheumatology or Podiatry departments and 2 free rota-
tions without obligation.. In several situations the residents are
allowed to do 1 or 2 rotations in another city in France. Theoritical
national PRM courses are organised by the COFEMER organisation
for all of the PRM residents. 250 hours of teaching program are
given in all the fields of PRM (neurology, orthopaedics, podiatry,
cardiology, pneumology, ….). The final graduation occurs at the end
of the four years period of residency. The future medical doctor im
PRM must present a thesis to obtain the medical doctor diplomae.
After the graduation many orientations and opportunities are possi-
ble. Most of the new medical doctors will work in rehabilitation cen-
ter or private office. Some of them will decide to work in a public
university hospital to focus on teaching, research and care.

The effects of rehabilitation treatment in improving the
quality of life of patients with neurological manifesta-
tions of hiv infection
A. Jovanovic1, M. Grajic1, M. Manojlovic Opacic1, J. Potic2, V. Vesovic
Potic1

1Clinic for physical medicine and rehabilitation, Clinical Center of
Serbia, Belgrade, Serbia 
2Clinical Center of Serbia, Belgrade, Serbia

Introduction. Neurological manifestations of HIV infection inclu-
de CNS infections and tumors,vascular complications,peripheral neu-
ropathies,myopathies.These days,the best treatment results are rea-
ched with “highly active antiretroviral therapy”(HAART),which increa-
ses the survival period.Physical medicine and rehabilitation procedu-
res have an important role in improvement of quality of life of these
patients.The aim of the study was to show the importance and neces-
sity of rehabilitation treatment in patients with neurological manife-
stations of HIV infection in different stages of the diseases. Materials
and methods. Study included 35 HIV-positive patients (26 males and
9 females, age 37±7) treated on the Institute for infective and tropical
diseases in Belgrade (January 2007-December 2009). Neurological
manifestations of these patients caused functional disorders (10 hemi-
paresis,2 spastic quadriparesis,8 paraparesis of low limb,3 paraplegia
of low limb,6 ataxia,6 disorders in superficial and deep

158 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



sensibility).Rehabilitation program made the doctor for each patient
individually according to functional neurological failure and general
health status.Controls were made each day. Rehabilitation treatment
included specific kinesy procedures, daily life activities training and
was applied two times per day,six days in week during 30
days.Barthel Index and Karnofsky Performance Scale measured the
result on admission and on discharge. Results. At discharge Barthel
Index outcome was for all patients, except for 2 patients who died,
between 65 and 95 and measured by Karnofsky Performance Scale
between 50 and 60%. Conclusion. The results point out the impor-
tance of rehabilitation treatment in improving the quality of life of
patients with neurological manifestations of HIV infection.
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Clinical-thermographic analysis in ankle sprains.
S. González Burgos, L. Platas Gabriel,  L. García Delgado, 
C. Hernández de la Peña
Clínico San Carlos Hospital, Madrid (Spain)

Introduction. Ankle sprain is a common injury at the Emergency
departments. The aim of this analysis is to know if thermography is
a useful method to evaluate ankle evolution. To do this we describe
thermographic asymmetries in a sprained ankle and its contralateral
with a 1-week and 3-week follow-up. Materials and methods. We
performed a descriptive study of a case series of 15 patients who
attended the Traumatology Emergency department of the Clinico San
Carlos Hospital. These patients were aged between 18 and 65 and
all of them had suffered an ankle sprain in the previous 48 hours.
The study variables were obtained through questionnaires, anamne-
sis, physical examination (including circometry) and realization of
two thermographic projections. The instrument used to obtain ther-
mal images was Thermographic SYSTEM VarioCAM hr (head HiRes
384). Results. 1. Normalization of circometric measures at the third
week. 2. There is a correlation between circometry and temperature,
with a tendency to linearity. 3. No statistically significant differences
were found between the temperatures of the sprained ankle versus
the uninjured ankle, in the first two periods of evolution. However,
statistically significant results were found in the third week follow-
up. 4. All of the thermographically studied ankles show a similar
hyperthermic pattern. 5. There is a statistically significant correlation
between the analysis of temperature and the circometry in the acute
period. Conclusion. Thermography can be considered as a useful
tool in assessing the evolution of ankle sprains, being a non-invasive
(no radiation causes the patient), and fast, low cost method applied
to locomotor diseases.
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Effects of different upper limb robot-aided approaches
in chronic hemiparetic patients
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Introduction. Motor learning mechanisms are operative during
the spontaneous stroke recovery and interact with rehabilitative trai-
ning [1]. During the training, repetitive and novel tasks can be effec-
tive in reducing motor impairment after stroke [2]. Different robotic
systems for rehabilitation of the upper extremities in neurologically
impaired subjects were recently developed [3]. Recent systematic
reviews showed that upper limb robot-aided rehabilitation treat-
ments in post-stroke subjects improve short- and long-term motor
control [4]. Materials and methods. Thirty-four chronic hemiparetic
subjects were included in the study, having suffered the acute event
at least a year prior to the experiment. Subjects were randomly assi-
gned to Group A (“clock-like” robotic training ) or Group B (“fan-

like” robotic training). The InMotion2 robotic system (Interactive
Motion Technologies, Inc., Boston, MA, USA) was used [5]. In each
session subjects received 45 minutes of robotic training, 3 sessions
per week for 6 weeks. The following outcome measures were used:
1) Stage of Arm section of the Chedoke-McMaster Stroke Assessment
Scale, 2) Motor Status Scale, 3) Passive range of motion, 4) Modified
Ashworth Scale and 5) elbow active extension. A 3 months follow-
up was also carried out. Results. After the robot-aided training
results show a statistically significant decrease of motor impairment
in paretic upper limb in both groups. Conclusion. The outcomes
from both groups confirm the effectiveness of robot-aided rehabilita-
tion treatments for chronic hemiparetic patients and support the
hypothesis that the improvements of motor abilities can continue
even more than one year after the acute event.
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Current evidence for the effectiveness of interventions
to treat the subacromial impingement syndrome. Part
III: Electro Shock-Wave Therapy B
MA Huisstede, L. Gebremariam, R. van der Sande, E. M Hay, B. W
Koes
????

Introduction. The subacromial impingement syndrome (SIS) is a
frequently reported specific diagnosis of the shoulder.
Extracorporeal shock-wave therapy (ESWT) is applied in the treat-
ment of tendinopathies. We assessed the level of evidence for the
effectiveness of ESWT to treat calcific and non-calcific rotator cuff
tendinitis. Materials and methods. The Cochrane Library, PubMed,
Embase, Pedro, and Cinahl were searched for relevant systematic
reviews and RCTs. Two reviewers independently selected relevant
studies, assessed the methodological quality and extracted data. A
best-evidence-syntheses was used to summarize the results. Results.
We included 16 RCTs (11 and 5 trials on calcific and non-calcific
rotator cuff tendinitis, respectively). For calcific rotator cuff tendini-
tis, strong evidence was found for effectiveness in favour of high
ESWT versus low ESWT in short-term. Moderate evidence was found
in favour of high ESWT versus placebo in short-, mid- and long-
term, and versus low ESWT in the mid- and long-term. Moreover,
high ESWT was more effective (moderate evidence) with focus on
calcific deposit versus focus on tuberculum major in the short- and
long-term. RSWT was more effective (moderate evidence) than pla-
cebo in the mid-term. For non-calcific rotator cuff tendinitis, only
limited evidence was found in favour of medium ESWT plus kine-
sitherapy versus kinesitherapy alone or versus controls in the short-
term. No evidence in favour of low, mid or high ESWT versus place-
bo, each other, or other treatments was found. Conclusion. This
review shows that only high ESWT is effective for treating calcific
rotator cuff tendinitis. No evidence was found for the effectiveness
of ESWT for treating non-calcific rotator cuff tendinitis.
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Effectiveness of interventions of specific complaints of
the arm, neck and/or shoulder (CANS): Three musculo-
skeletal disorders of the hand. An update
B. M. Huisstede, M. van Middelkoop, M. S. Randsdorp, S. Glerum, B.
W. Koes
????

Introduction. To provide an evidence-based overview of the
effectiveness of conservative and surgical interventions for trigger
finger, Dupuytren’s, and De Quervain’s disease. Materials and
methods. The Cochrane Library, PubMed, Embase and Cinahl were
searched to identify relevant studies. Two reviewers independently
applied the inclusion criteria to select potential relevant studies from
the title and abstracts of the references retrieved by the literature
search. Relevant (Cochrane) reviews and randomized controlled
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trials (RCTs) were included. Two reviewers independently extracted
the data and performed a methodological quality assessment. A best-
evidence-syntheses was performed to summarize the results of the
included trials. Results. One Cochrane review (trigger finger) and
13 RCTs (trigger finger=6, Dupuytren’s=4, De Quervain’s=3) were
included. The trials reported on physiotherapy (De Quervain’s), ste-
roid injections (trigger finger, De Quervain’s), surgical treatment
(trigger finger, De Quervain’s) and a postsurgical treatment
(Dupuytren’s). For trigger finger moderate evidence was found for
the effectiveness of steroid injections on the short term (1-4 weeks),
but not for long-term outcomes. Limited evidence was found for the
effectiveness of staples compared to sutures in skin closure, and for
intermittent compression after surgery to treat Dupuytren’s disease.
For other interventions no evidence was found. Conclusions.
Indications for effectiveness of some interventions for trigger finger,
Dupuytren’s and De Quervain’s disease were found. Because only a
few RCTs were identified it is difficult to draw firm conclusions.
High-quality RCTs are clearly needed in this field.
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Endurance and surface electromyography power fre-
quency analysis of paraspinal muscles in patients with
chronic low back pain undergoing exercise program
Sedat Yildiz1, Feray Soyupek1, Suleyman Bilgin2, Hasan Rifat
Koyuncuoglu3

1Suleyman Demirel University,Medical School, Department of
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Introduction. The aim of this study is to evaluate the effects of
exercise program on endurance, pain, disability and surface elec-
tromyography(SEMG) power frequency analysis(FA) of paraspinal
muscles in the patients with chronic low back pain(CLBP). Materials
and methods. This study is a short-term(6 weeks) longitudinal
cohort study. Forty male subjects with CLBP, grouped as
Group1=exercise+education and Group2=only education. Exercise
program involved lumbar extension and lumbar stabilization exerci-
ses supported with guides, educational videos and 2 sessions of
supervised exercise therapy. The raw SEMG signals were recorded
from T10 and L5 paraspinal levels with PowerLab8/30 EMG system
in order to evaluate median frequency(MF), slope of the linear
regression of MF(Mfgrad) and initial MF(IMF). Main outcome measu-
res were endurance time in Sorensen test(ST), self-rated disability
with Roland Morris Disability Questionnaire(RMD), pain intensity
with VAS(0-10), IMF and Mfgrad. The datas are analyzed on the
LabChart Pro©,Matlab 2008© and SPSS 15.0. Results. There were no
significant differences in RMD, ST and FA from baseline to post
treatment values in Group 2, but the reduction in VAS scores were
significant(p=<0,05). In Group 1, we found improvements in RMD,
VAS score and ST after exercise program(p=<0,05). In FA, only IMF
obtained from L5 level showed significant change from pre-to post
treatment(p<0,05). There were significant correlation between IMF
and ST in Group 1(r=0,774 p=0.000). Conclusion. Six week exercise
therapy had an effect on disability, pain and endurance time. Only
IMF displayed a significant relationship with endurance time for the
task. This may reflect a lack of sensitivity of MFgrad as the method
for evaluating muscle endurance. 

Effect of lesion site on the reinforcement learning in
virtual reality: a study on post-stroke patient
A. Turolla1, A. Boscolo2, M. Agostini1, P. Kiper1, A. Vendramin1, L. Piron1

1Department of Neurorehabilitation, I.R.C.C.S. San Camillo Hospital,
Lido di Venezia, Italy.
2Villa Salus Hospital, Mestre-Venezia, Italy

Introduction. Conflicting results emerged about the correlation
between the site of brain lesion and the motor and functional outco-
mes after an ischemic stroke, the aim of this study was to evaluate if
the lesion site could induce different motor and functional outcomes

in this population. Materials and methods. A retrospective analysis
on patients treated between the 2003 and 2008 was conducted. Two
groups (24 patients in the study group treated with Virtual Reality,
VR, and 17 patients in the control group treated with conventional
physiotherapy, CTRL), further stratified in subgroups both due to the
site lesion (cortical, subcortical, miscellaneous) and the cortical area
involved (primary motor, primary motor and sensory), were analy-
sed. Both treatments lasted 4 weeks. Before and after the treatments
the patients were assessed both clinically (FIM, Fugl-Meyer, F-M UE,
Nine Hole Pegboard) and kinematically (time, velocity, smoothness)
performing reaching movements. Results. In the per-lesion analysis
the patients in the VR group significantly improved within all the
subgroups in the F-M, F-M UE scales and velocity, while no differen-
ces emerged in the control group. In the comparison between grou-
ps, statistically significant difference was found in VR cortical sub-
group at F-M scale. In the per-cortical area analysis the average
improvement of the primary motor VR group was equal or major to
12% compared with the control group for all clinical scales except
the FIM. Conclusion. Patients treated with RV seem to obtain a
significant improvement in motor performance compared to patients
treated with conventional therapy, especially the cortical subgroup.
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Changes in locomotory functioning after a combined
training with GaitTrainer and dynamic orthosis in
patients affected by cerebral palsy (PCI): a pilot study 
A. Cosentino1, B. Montagnana1,  P. Bonetti2,   A.  Vangelista1,  
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Introduction. Children affected by cerebral palsy (CP) have a
reduced gait performance that leads to low levels of social relation-
ships and life quality1. An innovative dynamic orthosis, Theratogs‚2

and a new robotic devices, Gait Trainer (GT)3 have been purposed
for gait rehabilitation in CP affected children.This study aims at
analysing the modifications in term of clinical and instrumental gait
parameters in CP affected patients induced by three different rehabi-
litation training conduced by 1.GT, training 2.ThT, 3.combined
GT+TH. Materials and methods. Twelve children with spastic CP
have been enrolled with lower or all limbs impairment(dyparesis,
tetraparesis); (6 males, 6 females; age range 5y 0mo-17y 10mo;
Gross Motor Function Classification System levels I-III). Children
have been divided into 3 different training groups, each one compo-
sed by 4 patients (half with GMFM I-II and III-IV). The treatments
have been: 1.GT, 2.ThT, 3.combined GT+ThT. Clinical (Wee-FIM
scale and interview to parents and children) and instrumental (Gait
Analysis) gait parameters have been evaluated before and after trai-
ning. Results. GT group improve in WeeFIm scale, gait speed and
hip exstension. ThT group improve gait speed and pelvic tilt. The
GT+TH training lead to the better improvement in all the clinical
and instrumental gait parameters analyzed. Conclusion. GT combi-
ned with ThT training improved gait performance in CP affected
children. More studies are necessary to confirm these preliminary
data.
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Cognitive impairment in hip fractured patients
F. Gimigliano, G. Iolascon, G. Del Gaudio, V. Pipolo, S. Tartaglia, 
R. Gimigliano
Dpt. of Orthopedics and Rehabilitation Medicine, Second University
of Naples

Introduction. Cognitive impairments are strongly related to a
higher rate of falls and hip fractures. It’s well-known that cognitive
impairment might be responsible of the fall and eventually of the
fragility fracture but this condition might also be a consequence of
the trauma or surgery. The aim of our study was to evaluate the
cognitive impairment of patients who had a hip fracture. Materials
and methods. We conducted a National Survey involving 100 units
of Orthopedics, Traumatology and Rehabilitation. Each unit was
asked to enroll both patients who had a hip fracture and patients
who went to the outpatient for a different problem. Data on their
cognitive status were collected using the Short Portable Mental
Status Questionnaire (SPMSQ).1 Data on 3,719 patients were collec-
ted, we excluded 452 patients because younger than 65 (which was
an inclusion criteria) and other 12 patients were excluded because
data on SPMSQ were missing. Therefore the complete analysis was
done on 3,255 patients. Results. The mean age of the 3,255 patients
was 76,93 y.o. (min 65; max 100), 591 were male and 2,664 were
female. 1,541 (47.34%) had a hip fracture. The 34.39% of patients
with a hip fracture had a score at the SPMSQ higher than 5, that is a
moderate to severe cognitive impairment versus the 10.28% of the
group of subjects without a hip fracture. This difference remains
significant also adjusting the 2 groups for age and sex. Conclusion.
Cognitive impairment is a relevant problem in patients who sustai-
ned a hip fracture, it’s always necessary to investigate it in order to
elaborate a good rehabilitative program. 

References
1. Pfeiffer E. A short portable mental status questionnaire for the assessment of

organic brain deficit  in elderly patients. J Am Geriatr Soc. 1975
Oct;23(10):433-41.

Lower limb lymphedema and Health Related Quality of
Life in patients with melanoma metastatic to inguinal
lymph nodes: a perspective cohort study
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U. Marone1, F. Iazzetta1, S. Piscopo1, R. Gimigliano2
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Introduction. Lower limb lymphedema can occur in melanoma
patients who undergo inguinal lymphadenectomy. The aim of our
study was to evaluate the incidence of lymphedema and its associa-
tion with ambulation categories and perceived Health Related
Quality of Life (HRQofL). Materials and methods. During 2008, 19
patients with melanoma underwent unilateral inguinal lymphadenec-
tomy at the Cancer National Institute of Naples. All patients were
evaluated for the detection of leg swelling by comparative circumfe-
rential measurements preoperatively and at 3 months intervals after
surgery for at least one year follow-up. 12 developed a lymphedema
of the lower limb. 2 of them were excluded because had a stroke
event. For the remaining 10 patients we collected data about
lymphedema stage, which was assessed according to the
International Society of Lymphology Classification1; the time from
surgery to lymphedema (in months), ipsilateral sensibility impair-
ments, Functional Ambulation Category (FAC), perceived HRQoL (by
SF-12); sex, age and BMI. Results. Lymphedema incidence in our
cohort was 63.16%. The 10 patients enrolled (4 men and 6 women;
mean age 59.1, min 29, max 82) had a median onset time of
lymphedema of 3 months (min 2, max 13). The mean BMI was
29.39. 6 patients presented a stage I lymphedema whereas 4 stage II.
Mean SF-12 PCS was 37.39 (±3.47) and mean MCS was 45.38
(±12.03). 5 of these patients presented an ipsilateral sensibility
impairment, and only one patient had a minimal limitation in
walking autonomy (FAC=4). Conclusion. The possibility to develop
lymphedema has to be always considered in patients who undergo
inguinal lymphadenectomy. Therefore its intensive surveillance pro-
gram should be a pivotal point of their post-operative treatment, in
order to detect and treat it as soon as possible.
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Functional limitation of the shoulder and Quality of
Life in cancer patients following neck dissection sur-
gery
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Introduction. Despite a more conservative surgical approach,
shoulder impairments often occur after neck dissection surgery. The
aim of our study was to evaluate the perceived Health Related
Quality of Life (HRQoL) in a cohort of cancer patients who
underwent this kind of surgery. Materials and methods. We recrui-
ted 27 patients approached at the first rehabilitative outpatient fol-
low-up (about 1 month after surgery) at the National Cancer Institute
of Naples. Two patients refused to sign the informed consent and 5
patients were excluded because of severe comorbidities. At the end
20 patients were included into the study. We measured shoulder
active ROM and sensibility impairments. Patients who were not able
to comb their hair were considered to have a functional limitation of
the upper limb. The perceived HRQoL was evaluated by SF12.
Results. The 20 patients (14 men and 6 women) had a mean age of
57.7 (min 34, max 88), the mean BMI was 26.64. The 65% of patients
had shoulder abduction less than 110°, the 20% of patients had a
significant limitation in shoulder intrarotation , and the 35% of
patients had a relevant limitation in the flexion and extrarotation of
the shoulder. The 85% of patients complains of a sensibility impair-
ment. The 40% of patients was not able to carry out the combing
task. Mean PCS score was 40.46 and mean MCS score was 49.94.
Conclusion. Despite the fact that patients who undergo neck dis-
section surgery have a significant limitation of the shoulder mobility
and functioning their quality of life is acceptable.
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Validity of FRAX in orthopedic and rehabilitative set-
tings: an Italian people-based survey
G. Iolascon, F. Gimigliano, M. Gioia, R. Napolano, A. Tirelli, 
R. Gimigliano
Dpt. of Orthopedics and Rehabilitation- Second University of Naples

Introduction. Hip fracture represents the most severe complica-
tion of osteoporosis. It is related to a high impact of mortality and
morbidity of aged people. A robust understanding of osteoporosis
risk factors beyond low bone mineral density has led to the develop-
ment of the WHO 10-yr probability of major osteoporotic fracture
model (FRAX) tool1. Using information about some risk factors for
osteoporosis, it’s possible to have a 10-year probability of developing
an osteoporotic fracture. We conducted an epidemiological survey on
hip fractured patients in order to evaluate the validity of the FRAX for
prediction of hip fracture. Materials and methods. Participants in
INDACO2 study were women and men aged 65 yr or older recruited
in 100 departments of orthopedics and traumatology and distributed
along Italy. Of a total of 3,003 subjects, 1,384 had hip fracture and
619 had no fragility fractures. Results. The two groups was compara-
ble for age and sex. Hip fractured patients presented a mean FRAX
score of 17.19 (0.9-67), whereas subjects without fragility fractures
presented a mean FRAX score of 17.77 (0.6-75). Conclusion. Our
data doesn’t support the hypothesis that FRAX is a tool identifying
subjects at higher risk of hip fracture better than age and BMD.
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Effıcacy of manıpulatıon-mobılızatıon therapy on paın,
functıon and qualıty of lıfe ın patıents wıth adhesıve
capsulıtıs
O. Seyyah, B. Erhan, B. Gunduz, M. Yelkovan, A. Bardak, F. Savas,
H.B. Secıl
Istanbul Physical Medicine And Rehabilitation Hospital/ Istanbul

Objective. Patients with adhesive capsulitis are associated with
increased pain, decreased range of motion(ROM), function and qua-
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lity of life. The aim of our study was to investigate the effect of
manipulation-mobilization treatment on ROM, pain, function and
quality of life in patients with adhesive capsulitis. Materials and
methods. In this prospective randomized controlled single blind
study, 60 patients (34 women, 26 men) who were diagnosed as
adhesive capsulitis between March 2008- June 2009 were enrolled.
The patients were randomly divided into two groups: 30 patiens
were included in the manuel therapy group and were treated with
manipulation-mobilization once a week during 2 weeks; the other
group was the control group. Both groups were instructed to do
home exercises for 3 months and they were prescribed non-steroid
antiinflamatory drugs. The shoulder pain with motion, at rest and
night were evaluated with visual analogue scale (VAS) at two weeks
and at three months; at the same time active ROM and Constant
score were used to evaluate function. Quality of life was evaluated
with Short-Form 36 evaluated at baseline and at three months.
Descriptive statistics, chi-square and indipendent t tests were used as
statistical methods. Results. Mean age of the groups was 54.0±9.5
years, median duration of adhesive capsulitis was 150 days (20-360
days range). There were no statistically significant differences
between the groups according to age, gender and duration of adhe-
sive capsulitis (p>0.05). Significant increases in active ROM, Constant
scores, and SF-36 scores were detected. There was a significant
decrease in VAS scores in both groups (p<0.05); but in the manuel
therapy group the improvement was better in ROM, VAS scores
associated with motion, Constant scores and SF-36 scores (p<0.05).
Conclusion. Our results show that manipulation-mobilization and
exercise treatments are both effective in adhesive capsulitis; manipu-
lation-mobilization was superior improvement of in ROM, pain, and
quality of life. 

References

1. Vermeulen HM,Rozing PM,Obermann WR. Comparison of High-Grade and
Low-Grade Mobilization Techniques in the Management of Adhesive
Capsulitis of the Shoulder:Randomized Controlled Trial. Physical Therapy.
Volume 86. Number 3. March 2006.

2. Schneider W, Dvorak J, Dvorak V, Tritschler T.  Manual therapy: Concepts
and Mechanism of Action. In: Gilliar WG, Greenman PE, editors. Manual
medicine therapy. 1st ed. New York: Thieme Medical Publishers; 1988:1-17.

Intra-articular distension and steroids in the manage-
ment of hemiplegic shoulder: A randomized controlled
Trial 
A. Doan, R. Demirta, N. Özgirgin
Ankara Physical Therapy and Rehabilitation Education and
Research Hospital  Ankara TURKEY

Introduction. The comparison of conventional physical therapy
and rehabilitation applications with intraarticular steroid administra-
tion and the hydraulic distention of the glenohumeral joint together
with steroids in patients who had developed shoulder pain and joint
movement restriction following a stroke. Materials and methods. A
total of 60 patients who had shoulder pain and limitation and had
been included in a rehabilitation program as an inpatient following a
stroke were included in the study. The patients were divided into 3
groups of 20 patients each according to their order of admission.
The joint was evaluated using the joint range of motion (JRM), pain
and functional status before the patients were included in the treat-
ment and one day and one month later. Results. There was a signi-
ficant increase in ROM (goniometry), pain (VAS) and functional sta-
tus (FIM) values in all groups at one month (p<0.05) but the impro-
vement in the steroid + distention group was statistically significantly
better than the other groups (p<0.001). Conclusion. The marked
increase in ROM in all directions at the 1-month evaluations and the
decreased pain together with better upper extremity functions indi-
cate that steroids + distension of the shoulder joint can be used in
preference to other treatments as an inexpensive, easy and effective
method in stroke patients with shoulder pain and ROM limitation.

References

1. Chae J, Jedlicka L. Subacromial corticosteroid ˝njection for poststroke shoul-
der pain: An Exploratory prospective case series.Arch phys Med rehabil
2009; 90:501-6

2. Ingrid A.K. Snels, Beckerman H., Twisk W.R, Dekker H.M, Koning P, Koppe
P.A, Lankhorst G.J, Bouter L.M Effect of triamcinolone acetonid ˝njections
on hemiplegic shoulder pain :A randomized clinical Trial. Stroke.
2000;31:2396-2401.

Ankle arthroplasty in haemophilic arthropathy. A care
network for rehabilitation
P. Martinez, S. Franz, R.Tramontozzi, M. De Pedis, A. Selvanetti, 
A. Antonaci
Azienda Ospedaliera S.Giovanni-Addolorata Roma. UOC Medicina
Fisica e Riabilitazione. Centro di Riabilitazione “Medical Corner”

The authors report their experience in the rehabilitation treatment of
patients with haemophilic arthropaty. Our structure is, infact, the reha-
bilitation reference Center in Lazio Region. So we touch on patients
with complications due to underlying disease, also often treated surgi-
cally. We cooperates with other centers of reference, each in its
domain, creating a care network that touch on haemophilic patients. In
this study we want report difficulties and strenghts of this network,
taking into account the case of a patient with total ankle replacement. 
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Establishment of multidisciplinary pain clinic in physi-
cal medicine & rehabilitation department (report of an
experience and review of cases)
Seyed Mansoor Rayegani1, Noor Mohammad Aarefian2, Amir Hosain
Sedighi3, Mohammad Hasan Bahrami4, Dariush Elyaspoor5, Bijan
Tarraaghi3, leyla Sedighipoor7, 
1Professor of physical medicine and rehabilitation, 
2Assistant professor of anesthesiology, 
3Assistant professor of neurosurgery, 
4Associate Professor of physical medicine and rehabilitation, 
5Assistant Professor of physical medicine and rehabilitation
6Assistant Professor of psychiatry, 
7Resident of Physical medicine and rehabilitation
Shohada medical center, Shahid Medical University, Tehran, Iran

Introduction. Multidisciplinary pain approach is by far the most
common and effective approach to pain management. Core discipli-
nes that are involved are anesthesiology, psychiatry, psychology,
physical medicine and rehabilitation. Multidisciplinary pain clinics
were set up in our medical centers, in Shohada medical center the
clinic was set up in our PMR ward. Herein we report 51 interested
referred cases from Jan. 2009 to Jun. 2009. They were referred mostly
by neurosurgeons, physiatrists, orthopedic surgeons, and general
practitioners. Materials and methods. Patients demographic data
were as follows: females: 25 patients , males: 26 patients. Mean age
of patients was 48 years old (ranging from 9 to 85 years old). Male to
female ration was nearly equal (male: 26 and female: 25). Mean dura-
tion of pain was 3 years. Opium addiction due to disabling chronic
pain was detected in 7 Patients. Geographic localization of pain were
as follows: Low back; 20 patients, neck; 5 cases lower limbs; 5 cases,
shoulder; 1 case, mastectomy site; 2 cases, thoracotomy site;1 case,
coccygeal are; 2 cases, pelvic area;2 cases, post SCI; 7 cases, head; 2
cases, hand; 4 cases. All referred cases were evaluated by taking
complete and pertinent medical History and P/E by a physiatrist and
full past medical history, lab data, imaging and previous treatment
done were detected and recorded, Pain intensity and frequency and
its functional impacts on patients life was assessed by filling out SF-
36 questionnaire and VAS. Psychiatry consultation was performed for
all patients. The cases finally were presented to multidisciplinary
team for final diagnostic and/or therapeutic decisions. Results.
Following diagnoses were finally detected; failed back syndrome,
poorly and incomplete treated lumbosacral and cervical discopathy,
myofascial pain syndrome, central SCI pain syndrome, herpetic neu-
ralgia, lumbar plexus neuroma, fibromyalgia and psychosomatic
disorders. Treatment options included medication, surgical interven-
tion, interventional pain management such as; epidural block, PRT,
facet joint and medial branch injection, trigger points injection, mani-
pulation. For all patients proper physical therapy measures including
electrotherapy, thermotherapy, Laser and soft tissue mobilization
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were applied. Psychiatric and/or psychologic measures mainly cogni-
tive behavioral therapy were given accordingly. In some resistant
cases rapid Transcranial Magnetic Stimulation was used. Conclusion.
Overall results of managements are favorable and patients are fol-
lowing up in regular periods for final outcome. Physiatric evaluation
and management that emphasizes on functional evaluation in addi-
tion to complete medical history and pertinent neuromusculoskeletal
examination and holistic vision in treatment options has had a crucial
role in justification of the patients management.   

Effectiveness of rehabilitation programe following hip
arthroplasty
D. Matei, R. Traistaru, R. Popescu, A. Bighea, D. Dragoi
University of Medicine and Pharmacy Craiova, Romania

Introduction. Physiotherapy has long been a routine component
of patient rehabilitation following hip joint replacement. (1) The aim
of this study was to determine whether the rehabilitation programe
(physiotherapy exercise and massage) is useful for patients with hip
replacement. Materials and methods. A number of patients with
recent hip arthroplasty for osteoarthritis (n:41) were included in this
study. Demographic data, the level of pain, hip osteoarthritis dura-
tion (years), body mass index and previos rehabilitation programe
were noted. We compared physiotherapy exercises group of patients
(n:21) versus usual/standard care group (n: 20) looking for the hip
range of motion (ROM) and muscle strength, walking and quality of
life. Results. Compared to the usual care group, the patients with
early kinetotherapy programe showed a better correlation between
the clinical and functional variables, with a superior predictability
where the ROM and muscle strength are concerned, in connection
to pain (R=0,638 and R2=0,445); moreover, the early rehabilitation
patients group showed a significant correlation with a 50% predicta-
bility for improving the quality of life assessed by SF-36.  Conclusion.
Early hysiotherapy programe (kinetotherapy and massage) following
total hip replacement has the potential to benefit patients.
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Predictive factors of disease activity evolution in rheu-
matoid arthritis patients
D. Matei, R. Traistaru, R. Popescu, A. Bighea, D. Dragoi, A.M. Bumbea
University of Medicine and Pharmacy Craiova, Romania

Introduction. Rheumatoid arthritis is a systemic chronic arthro-
pathy, defined as autoimmune disease, characterized by an inflamma-
tory process that develops irreversible joint damage.(1) The present
study, aimed to improve overall quality of life for patients with rheu-
matoid arthritis, is motivated by the importance that health and social
problem of this disease. Quality of life in relation to health is a multi-
dimensional valence, the net result of disease and treatment on
patient perception, the ability to have a full and useful life.
Materials and methods. We conducted a controlled trial study type,
longitudinal, randomized a total of 90 patients with rheumatoid arth-
ritis, the patients were monitored by a single research protocol and
evaluated complex. We followed clinical evaluation of patients, asses-
sing the response to treatment using ACR criteria and identify the
patient characteristics that best meet remission form of therapy.
Results. The results confirmed the role of monitoring biological para-
meter C-reactive protein as a marker of disease activity accurately.
Antibodies anti-CCP as immunological markers of severity and pre-
diction of structural destructive development were significantly corre-
lated with disease duration and the standard parameters of inflamma-
tion. The parameters resulted in the construction of therapeutic
response profiles. Thus, patient profile with the maximal response is
characterized by a male patient, who is fourth decade of life, non-
smoking, duration of illness less than 24 months, with an initial score
of moderate or intense activity, low functional disability (correspon-
ding to a class <3). Conclusion. Repercussions on the quality of life
for patients with rheumatoid arthritis- lies in the inability of more
than half of patients during the active life is not assigned to a socio-
economic activity, the motivation being disability attributable disease.
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Lack of vitamin D as cause of vertebral fractures – Case
Report
S. Amorim; H. Lopes; A. Amado; L. Dias
Centro Hospitalar de Trás-os-Montes e Alto Douro, Unidade de Vila
Real

Introduction. A lack of vitamin D is defined by serum 25
hydroxyvitamin D (25OHD) of less than 30 ng / ml or concentra-
tions of 25OHD for which there are deleterious effects, particularly
the presence of bone remodelling. The incidence of lack of Vitamin
D estimated is: 15-30% in the general population, 59% in healthy
people between 60-79 years and up to 98% of the elderly living in
institutions and without supplemental vitamin D. Case Report. A 74
years old woman, bedridden for 15 days was referred to the
Emergency Service for convulsions. No relevant brain lesions were
detected in cerebral TC. During the investigation, it was detected
severe hypocalcaemia with low magnesium and increased levels of
parathyroid hormone. Started correction with parenteral calcium and
magnesium with low results which led to think of concomitant lack
of vitamin D, laboratory confirmed. Given the suspicion of vertebral
lesions - continuous complaints of low back pain – was made a spi-
nal MRI that showed D10 and D11 bodies collapse. Assumed osteo-
porotic fracture by lack of vitamin D, the patient started therapy
with zolendrónic acid, stabilization column with jewett vest and
rehabilitation program including: techniques of physiotherapy,
muscle strengthening and verticalization, with a good recovery. The
patient was transferred to rehabilitation center, being clinically sta-
ble, with less pain and already doing verticalization. Conclusion.
With this event we want to focus the role of vitamin D in preventing
fractures, and its co-responsibility in other deficits, particularly in the
elderly, bedridden and / or institutionalized, whose lack of vitamin
D may be confused with symptoms secondary to organic disorders.
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A study on Clinical grading of Osteoarthritis of the
knee joint & its correlation with radiological grading
M. Habibur Rahman
Dept of Physical Medicine, Dhaka Medical College.

Background information. Osteoarthritis (OA) is a common
musculoskeletal disorder particularly among middle aged population
. Knee joint is more commonly affected joint than hip joint in
Bangladesh. OA knee is the most common cause of disability. It is a
chronic progressive disease & management depends on severity of
the disease. There is a radiological grading of severity of the disease
but no clinical grading. The aim of this study was to find out a clini-
cal grading & to co-relate this with radiological grading.Study desi-
gn. All patients who were diagnosed as OA knee both clinically &
radiologically & who had no history of trauma or septic arthritis
were included in this study. On the bases of clinical symptoms the
patients were divided into four grades & each again subdivided into
a & b. Co-relation between clinical grading & radiological grading
were done. Results. A total 218 cases were studied. It is an ongoing
study. Out of 218 cases, 52.63% were female. 63% patients were
working in a low sitting position or squatting position. Only right
knee involvement was 24%, left knee involvement was 21% & both
knees were 55%. 35% pt were in clinical grading IIb & 21.6% was in
grade IIa. That means 56.6% was in grade II. Radiologically 56% of
our patients were in grade II. Conclusion. From this study we can
say our clinical grading is corelated with the existing rediological
grading.

Knee Osteoarthritis patients treated with intra-articular
hyaluronic acid (Jointex): functional and postural out-
comes
A. Magrini, T. Viliani, G. Mangone, E. Pratelli, P. Pasquetti
Recovery and Rehabilitation Agency, University Hospital of Careggi,
Florence, Italy

Introduction. Knee osteoarthritis (KOA) is a common and pro-
gressive joint disease and nowadays don’t exist effective disease-
modifying interventions. Treatments used are mostly symptomatic
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such as intra-articular injections of hyaluronic acid. Aim of this study
is to determine effectiveness of sodium hyaluronate (Jointex) in
reducing pain, stiffness and disability in KOA patients at short and
long term and to evaluate its effects on lower limb biomechanics.
Materials and methods. 29 patients were treated with five weekly
injections of sodium hyaluronate 2mL (Jointex). Inclusion criteria:
diagnosis of primitive and unilateral KOA (ACR criteria), II-III
Kellgren scale, daily knee pain on movement of more than 3cm in a
10cm visual analogic scale (VAS).The outcomes included pain on
movement and at rest, Western Ontario and McMaster Universities
Osteoarthritis index (WOMAC) score, distribution of weight in stan-
ding position and during stance phase of gait measured with baro-
podometric examination.Follow-up was carried out six months after
treatment.Data had been analized with T-student test for statistic
significance. Results. Mean age was 69 years (range 50-82), 20 were
female and 10 male.Our preliminary data show an improvement
with statistical meaning in terms of pain on movement and reduction
of disability in our patients after treatment. Biomechanical parame-
ters resulted also improved. The improvement is maintained, and in
some cases furtherly increased, at the follow-up after six months.
During the congress will be shown complete and definitive data.
Conclusion. Therapy with hyaluronic acid (Jointex) determines a
reduction of pain and disability in moderate KOA (stadium II-III
Kellgren) at short and long term. Results obtained with baropodo-
metric exam suggest that reduction of pain can result in improve-
ment of lower limb biomechanic paremeters that, if alterated, can
contribute to arthritis progression.
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Outpatient home-based rehabilitation program after
total knee arthroplasty
T.R. Fernández, M. Valdés, J. Molins, R. San Segundo, E. Calero, 
S. Ródenas
Xarxa Sanitària i social Santa Tecla. Tarragona. Spain.

Introduction. Uncertainty exists regarding whether physiothe-
rapy after discharge should be routinely provided after primary total
knee arthroplasty (TKA) (1,2). The aim of this study was to assess
the effectiveness of an outpatient supervised rehabilitation program
after TKA.Materials and methods. A non-randomized, experimen-
tal study was conducted in 219 patients (mean age 71,7) with
osteoarthritis, undergoing primary TKA in two different hospitals
from the same area. After discharge from the hospital, those patients
with passive flexion more than 80º and less than 10º flexion contrac-
ture followed either a home based rehabilitation program with a
physiotherapist (group 1, hospital 1; n=59) or continued exercises at
home without supervision (group 2, hospital 2; n=53). The rest of
patients in both hospitals followed a supervised home based rehabi-
litation program (n =107). Passive ROM, WOMAC questionnaire, the
timed up and go test (TUG) and patient satisfaction (visual analogi-
cal scale: 0-10) were evaluated preoperatively, at 1-month, at 3-
month and 6-month reviews after surgery. Results. Patients in group
1 performed slightly better than group 2 in WOMAC rigidity subscale
(mean difference (95%CI)=0.7 (0.2,1.3)) and satisfaction (0.8 (0.2,1.4)
at 6 month. There were no differences between groups for the rest
of variables. Mean outpatient physiotherapy sessions attended in
group 1 was 11,3 (SD 7,3). Conclusion. In our study a supervised
home based rehabilitation program after TKA does not results in
much better functional outcomes in selected patients (ROM better
than 80º-10º at the time of discharge from hospital).
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Ufrj’s Einclusion Program. Pilot Group Profile
D. Xerez, Barroso L., Carvalho Ysv, Lima BC, Borges JA
Institution Rio De Janeiro Federal University (Ufrj)

Was Developed By The Nce-Ufrj, Aiming To Enable Computer
Access To People With Motor Disabilities And Speech Problems. This
Program Emulates The Use Of The Mouse And The Keyboard And

Allows The Activation Of Programs And Functions In Windows
Platform. The Interaction With The Program Is Done Through Menus
On The Screen When A Trigger, Like A Microphone Activated Through
Breath, Is Set In. The Program Is Free of Royalties, Therefore The
Benefits For General Population Can Be Manifold.  Material and
method. We Admitted Tree Patients From The Neurology Department.
Hsvs, Male, 30 Years-Old, Tbi In 2003, Spastic Tetraparesis
Predominantly To R, Dysarthria And Cognitive Impairment. Ef, Male,
42 Year-Old, Als Diagnosed A Year Ago, Tetraparesis, Dysarthria And
Dysphagia, Srst, Female, 49 Year-Old, Als Diagnosed 20 Years Ago,
Tetraparesis, Dysarthria, During Two Months, This Group Was Trained
Two Times /Week Using Microfenix With The Assistance of A
Computer Science Trainee, A Speech Therapist And An Occupational
Therapist. The Program Was Installed On A Pc, Equipped With A
Microphone. Result. Af Ter 16 Training Sessions , All Patients Were
Able To Access The Internet At Home Independently, Participating In
Instant Conversations Between Them. We Consider The End Of
Training When The Team Receives An E-Mail From The Patient.
Conclusion. The Use Of The Computer Guaranteed Accessibility And
Independence For Our Patients. Thus, They Made Gains In Their Life
Quality, Autonomy, Independence And Social Inclusion
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Complications of geriatric rehabilitation
J. Krajnov, G. Devec̆erski, B. Novakovic, A. Knezevic, S. Pantelinac
Clinic for medical rehabilitation, Clinical center of Vojvodina, Novi
Sad, Serbia

Introduction. The trend of geriatric rehabilitation is short acute
and subacute rehabilitation hospital and continued rehabilitation at
home because of the greater frequency of complications in hospital
conditions, overloading of institutions and increasing costs of treat-
ment. Purpose: To determine the frequency of complications in
geriatric rehabilitation in hospital and home conditions. Materials
and methods. Prospective study was conducted on a sample of 71
subjects, aged 65 years and more, with reduced functional capacity
due to acute pathological states without disorder of communication
and social status. In 34 patients rehabilitation was conducted at
home, while 37 respondents seemed to hospital rehabilitation con-
trol group. In all subjects was performed multidimensional geriatric
assessment before, during and after rehabilitation. Applied the stan-
dard protocols and procedures for rehabilitation. Criteria for exclu-
sion from the study was the occurrence of complications, which
represent the absolute contraindication of rehabilitation. Was fol-
lowed by complications during the rehabilitation of the standard dia-
gnostic tests. Results. In the course of rehabilitation at home in 2
(6%) of respondents appeared complications, hypertensive crisis and
osteomuskular complications. In the control group 14 (27%) patients
had complications. Urinary infections had 4 patients, cardiac compli-
cations 3, deterioration of mental status 3, flebothrombosis 2, pneu-
monia 1, and gastrointestinal complications of 1 candidate. In both
groups the complications are caused by patients with moderately
limited and insufficient functional capacity. The results showed that
a significantly higher incidence of complications (x2 = 8:59, p
<0.005) in the control group. Conclusion. The hospital geriatric
rehabilitation follow higher frequency of complications, and the
most common complications were urinary infections, deterioration
of mental status and cardiovascular complications.

Prevalence of Dysphagia in Parkinson disease: a poten-
tially underestimated dangerous condition
A. Giusti1, M. Giambuzzi2, P. Da Rin Della Mora1, M. Simonini1, 
P. Tognetti1, L. Baratto1

1U.O. Medicina Fisica e Riabilitativa, Ospedale La Colletta, ASL 3
“Genovese”
2U.O. Cardiochirurgia Osp. San Martino, Genova

Introduction. Dysphagia in Parkinson disease is often underesti-
mated until its complications have already occurred. Actually
dysphagia can develop even in the very early phases of the disease
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worsening the clinical course and disturbing therapy assumption and
rehabilitation program. Our target is verify the prevalence of dyspha-
gia in patients affected by Parkinson’s disease observed in the out-
patient section of our Rehabilitation Unit. Materials and methods.
A group of 42 consecutive patients, 21 male (50%) and 21 female,
mean age 70 years (Range 88/39), affected by Parkinson’s disease,
were followed by our institution in 2009 and submitted to swal-
lowing assessment. Swallowing evaluation was carried out with bed-
side examination method completed with fiberoptic evaluation. The
O’Neal scale was applied to estimate the severity of dysphagia.
Statistical analysis was performed with contingency analysis setting a
confidence limit of 95% and using Fisher nonparametric test.
Results. 26 patients (61.9%) showed swallowing impairment; among
them, 18 had referred dysphagia-related symptoms, but surprisingly
8 of them were asymptomatic (one thirdt of the asymptomatic
group, the 19.05% of global patients), but requiring anyway treat-
ment to avoid complications. Conclusion. In our experience, swal-
lowing evaluation is strongly suggested in all people affected by
Parkinson’s disease even in the early phases also if dysphagia is not
referred by the patient, as the 19% of them shows dysphagia.
Further studies on larger populations is advisable to better define the
actual prevalence of dysphagia in Parkinson disease.
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Diagnosis of Neurogenic TOS; Proximal brachial plexus
latency difference by magnetic stimulation, a prelimi-
nary study
Gholam Reza Raissi, Tannaz Ahadi, Bijan Forough
Physical Medicine and Rehabilitation Dpt, Iran University of Medical
Sciences, Firoozgar Hospital

Introduction. Proximal cervical plexus lesions are not electrodia-
gnostically accessible especially in diagnosis of true neurogenic tho-
racic outlet syndrome(TOS). Formerly proximal root has been stu-
died by motor evoked potentials (MEP). Amplitude of MEP response
has been studied elsewhere. However stimulation from brain and
motor diminishes diagnostic value of MEP and it has been shown
that conduction block cannot be well studied by MEP. Our study
aims to evaluate proximal conduction at brachial plexus and compa-
rison of findings with two typical case of neurogenic TOS. Materials
and methods. After taking written consent, Magnetic stimulation of
the nerve roots at C7 vertebral prominence and, midline of clavicle
by Several stimulations with increasing intensity was done until sta-
ble wave in 3 consecutive responses was recorded. Muscle respon-
ses were recorded from thenar area. Peak to peak latency of both
sides were compared in two cases of neurogenic TOS proven by
EMG and NCV and 10 cases with normal EMG and NCV findings.
Results. Ten female normal cases with 41.5±8.3 years age range
were evaluated. latency difference of right side was0.4±2.5 millise-
conds (ms) and 0.4±2.4 ms in left side. Maximum difference
between two sides was 0.6 ms .While in neurogenic TOS cases , the
latency of affected side was 1.6 and 2.0 and the difference between
two sides was 1.5 and 1.6 respectively. Conclusion. This technique
seems a promising way to confirm diagnosis of Neurogenic TOS .

Valorization of the rahabilitation after cerebrovascular
insult by ET test
E. Tanovic, H. Tanovic 
University Clinical Center in Sarajevo, Clinic for Physiatry and
Rehabilitation 

Introduction. We have wanted to present the use of different
outcome measures in stroke patients. BI and RAP indexes are
employed in the evaluation of rehabilitation results but none of
those cover all sequelae that remain after cerebrovascular acci-
dent.We have established an ET-test which covers all sequelae cau-
sed by cerebrovascular accident. Materials and methods. We crea-
ted two comparative groups, tested by employing appropriate tests.

The first one, examine group, consists of a 100 of examinees and
they were all examined by employing an ET-test. The second, is the
control group and includes 200 examinees. This group consists of
100 exaimnees tested with BI index and group 100 examinees tested
with RAP index. All pateints were analyzed according to gender,
age,duration of rehabilitation and results of it at the time of their
admission and at the time of their dismissal. Results. In all groups,
the majority of patients were age 56-65, followed by those whose
age was 66-75 years. In the studied A group, rehabilitation lasted
from 4 to 22 weeks and in the control B group – from 8 to 20
weeks. In the studied group, rehabilitation results presented by ET-
test showed an increase, being in the interval 3-67 at the time of
admisson and in the interval 10-84 at the time of dismissal. In the
control group of examinees for B1 group, BI index was at the inter-
val from 0 to 8 at the time of admission and 2 to 14 at the time of
dismissal; RAP index was at the interval from 8 to 18 at the time of
admission, while at the time of the dismissal it was from 0 to 10.
Conclusion. ET-test is a new test and is comprehensive, precise,
clear and more objective in the evaluation of rehabilitation results
after cerebrovascular accident. 
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Forestier’s disease and stroke: differential diagnosis of
dysphagia
L.L. Montesinos-Magraner, M. Velasco-Zarzuelo, A. Ruiz-Eizmendi, 
T. Herrero Iscar 
Dysphagia and Speech Unit. Physical medicine and rehabilitation
department. Vall d’Hebron Hospital, Barcelona. Spain.

Introduction. Forestier’s disease or diffuse idiopathic skeletal
hyperostosis is a systemic reumathological abnormality of unknown
aetiology. It produces calcification-ossification of the anterior longitu-
dinal ligament. The low dorsal region is the most affected in the
raquis. These patients are typically asymptomatic or with few symp-
toms (minimal joint pain, spinal pain, stiffness). Dysphagia is the most
common symptom when the disease affects the cervical spine; less
frequent is dyspnea, both secondary to extrinsic compression of the
oesophagus and trachea. Neurological complaints are quite rare.
Materials and methods. We present an 83 years-old man with
oropharyngeal dysphagia to solid foods primarily and clinical history
of stroke. All the literature was reviewed. Results. An 83-year-old
man was seen with the main complain of increased difficulty in swal-
lowing solid food over the past two years. Over the past six months
he had altered his diet to include only soft foods and liquids and he
had an approximately 6 kg weight loss over that period of time. His
medical problem included hyperglycaemia and right thalamic lacunar
stroke with left hemiparesia. On physical examination, the patient had
not gag reflex and had lower cough reflex. We could see at videofluo-
roscopic swallowing evaluation (VSE) impaired pharyngeal squeeze
and discoordination at propulsive phase of tongue action, vallecular
and pyriform retention with overflow laryngeal penetration without
pharyngeal clearance, and osteophytes C2-C3 and C4-C5. With the
diagnosis of Forestier’s disease the resection of the both osteophytes
by orthopaedic surgery was performed in two times. After that the
patient received speech therapy and dietetic recommendations. The
degree of dysphagia worsened primarily, but gradually improved and
5 months later he had not aspirations at VSE and had gained weight.
Conclusion. The differential diagnosis is the most important to distin-
guish between neurologic dysphagia or dysphagia for solids, and as a
result to choose the best treatment for each patient.

Case report: udd’s myopathy in a spanish patient.
L.C. Garrote-Moreno, E. Pellicer-Fernández, M.J. Llópez-García, 
C. Corrochano-García, J.V. Lozano-Guadalajara, E.A. Sevilla-
Hernández, R. López-Lozano, M.A. Giménez-Abadía
Physical Medicine and Rehabilitation Unit. Morales Meseguer
Hospital. Murcia. Spain.

.
Introduction. Tibial muscular dystrophy or Markesbery-

Griggs/Udd’s distal myopathy is a rare disease of autosomal domi-
nant late onset (> 40 years) due to mutations of the gene of titin
protein (TTN) localized in 2q31-33 described in Finnish, French and
Belgian families. It concerns predominantly Tibialis anterior muscles.
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The face and upper extremities muscles, sensibility and reflex are
not involved. The disease course is slow and does not cause too
much disability. Creatin Kinase (CK) level is normal or slightly eleva-
ted. The loss of gait control is exceptional. We describe the case
history of a patient with Udd’s Disease attended in Rehabilitation
Unit of Morales Meseguer Hospital during 2009.Materials and
methods. The revision of clinical history permited us to obtain clini-
cal evaluation, CK levels, electromyographic, muscular biopsy,
magnetic resonance and genetic results. Results. A 23-year-old
woman affected of gait abnormalities, muscle weakness and pain in
low extremities. Muscular analysis showed Tibialis anterior (she was
not able to stand on her heels), Cuadriceps femoris and Gluteus
maior-medius weakness with Gastrocnemius asymmetric atrophy.
The adaptation of an ankle-foot orthoses and a stretching program
made a gait improvement. Conclusion. The prescription of orthoses
and adapted rehabilitation program based on specific clinical asses-
sment is essential to improve disability in patients with distal myo-
pathy and gait disorders.
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Botulinum Toxin: A Refinement in the Management of
Facial Nerve Palsy Sequelae
V. Roque, R. Nascimento, I. Machado Vaz, F. Parada, M.J. Festas 
Hospital São João, O’ Porto, Portugal

Introduction. Peripheral facial nerve palsy (FNP), more com-
monly idiophatic (Bell’s Palsy), is still involved in controversy regar-
ding etiology and treatment. The majority of patients recover comple-
tely, but approximately 10% may have significant residual aesthetic
and functional impairment. Recovery from facial palsy might be asso-
ciated with transient or persistent asymmetries ranging from nerve
hypofunction (paresis or paralysis) to hyperfunction (synkinesis or
spasm). The affected side is often distorted by the excessive pull of
the normal contralateral face during emotional expression. Materials
and methods. A total of five patients with residual facial asymmetry
and/or synkinesis after FNP were injected with botulinum toxin type
A. Injection sites were chosen on a case-by-case basis. Effectiveness
of the botulinum toxin injections on facial symmetry and synkinesis
was assessed subjectively by patient self-appreciation. In addition,
three medical doctors, unblinded to treatment status, made static
(relaxed state) and dynamic (maximum contraction) assessments
using photographic and video documentation. Results. This case
series demonstrated a significant reduction in hyperkinesis and facial
asymmetry. The patients’ self-assessments showed improvements in
their appreciation of the facial symmetry, reduction of synkinesis, abi-
lity to go out in public, and feelings of self-worth. Conclusion. The
results suggest that a judicious use of botulinum toxin, may improve
facial symmetry and effectively decrease contralateral hyperkinesis,
improving the symmetry and overall appearance of the face, which is
greatly appreciated by patients.
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Effectiveness of the treatment with peri-tendineous
injection of hyaluronic acid in degenerative tendino-
pathy 
A. Rocco1,3, C. Ljoka2,3, G. Tancredi2,3, C. Foti2,3

1INI Medicus Monteripoli Rehabilitation Clinic, Tivoli (Italy)
2PRM Chair, Doctorate and Specialization School, Tor Vergata
University, Rome (Italy), 
3Instrumental Semeiotic Division SIMFER

Introduction. Sodium Hyaluronate are glycosaminoglycans with
unbranched polysaccharide chain, formed by residual of glucuronic
acid e N-acetilglucosammina. Polymers are organized in a reticular
structure with high density and clear macroscopic aspect and a
microscopic structure able to guarantee idratation, plasticity e visco-
sity of tessue. The aim of the study is to appraise the efficacy of
injection treatment of hyaluronic acid with different molecular wei-
ght in patients affected by degenerative tendinopathy. Materials
and methods. Forty patients suffering from degenerative condition
of Achilles tendon (1) and of III-IV hand flexor tendon (2) were
subjected to a cycle of number 3 infiltrations of hyaluronic acid with
different molecular weight (MW 500-1200 Kdalton) once a week.
The Physiatric evaluation was completed by instrumental examina-
tion by a system consisting of echographic linear probe (10,5-12,5
MHrz) (3), a Power Doppler examination and with the administra-
tion of rating scales of mobility and pain (VAS and Rivermead
Mobility Index, Test of manual dexterity). Infiltrative treatment was
performed after locating the degenerated area through the ultra-
sound examination with a multiple dosing peri-tendon using a
'needle, 25 G 0.5 X 16 mm. Result and conclusion. The patients
evaluated at 6 weeks after the third infiltration have presented a
significant improvement in clinical parameters with reduction of
pain, improvement of range of movement (ROM) and consequent
reduction of disability related to the underlying condition. A prelimi-
nary analysis of data showed a different behavior of the drug as a
function of molecular weight and the seat of inoculation.
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Botulinum Toxin Type A Injections for Management of
Spasticity in Children with Cerebral Palsy – Where are
We Now?
V. Roque, I. Machado Vaz, M.J. Festas, F. Parada
Hospital São João, O’ Porto, Portugal

Cerebral palsy (CP) is a non-progressive clinical syndrome that
occurs after damage to the developing brain, resulting in a variety of
deficits. The spastic motor type is the most common form of CP.
Spasticity is considered to be a main contributor to function impair-
ment and, due to prolonged muscle shortening, results in multiple
deformities. Therefore, when managing CP in children, reduction of
spasticity is crucial. Several treatment options, including botulinum
toxin type A (BTX-A) injection, have been used to reduce the spasti-
city and to improve functions in children with CP. Botulinum toxin
type A injections are indicated for use in pediatric patients with CP
to: (1) improve motor function; (2) improve the quality of life by
decreasing spasticity and/or decreasing caregiver burden; (3) decrea-
se pain from spasticity; (4) enhance self-esteem by diminishing inap-
propriate motor responses; and (5) provide a presurgical diagnostic
tool. Though there have been many reports demonstrating that BTX-
A can reduce the spasticity in lower limbs improving locomotor abi-
lity in children with spastic CP, relatively few studies are available on
the use of BTX-A in the management of upper limb spasticity. Many
issues of concern remain associated with improving the outcome
from BTX-A injections: (1) selection of target muscles, (2) localiza-
tion of target muscles, (3) injection technique, and (4) analgesia
during the procedure in children undergoing botulinum toxin injec-
tions for focal spasticity. We aim to review current clinical practice
guidelines concerning injection techniques, localization of target
muscles and procedural analgesia in children with CP. 
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Evolution of dysphagia in stroke patients after swal-
lowing rehabilitation
L. Bubbico1, V. D’Annunzio1, I. Aprile1, E. Moore1, L. Padua1,2

1Fondazione Don Carlo Gnocchi - Centro Santa Maria della Pace,
Rome
2Università Cattolica del Sacro Cuore, Dipartimento di Neurologia,
Rome

Introduction. Oropharyngeal dysphagia frequently occurs in
stroke patients. This study shows the effects of the swallowing the-
rapy in a sample of stroke patients enrolled in our rehabilitation
centre. Moreover, the influence of disability on the dysphagia evolu-
tion was evaluated. Materials and methods. Forty-eight consecuti-
ve stroke patients, 34 ischemic and 14 hemorrhagic, 26 male and 12
female, with mean age 74,4 years (from 36 to 89), were included. A
complete swallowing evaluation, including bed side examination,
water test, pharyngeal sensation and Fiberoptic endoscopic evalua-
tion of swallowing (FEES), was performed. Moreover the functional
severity of dysphagia was assessment by The Dysphagia Outcome
and Severity Scale (DOSS). For disability assessment we used Barthel
Index. The dysphagia and disability evaluation was conducted at
admission and at discharge, after about 8 weeks (mean: 61.6 days)
of neurological and swallowing rehabilitation. Results. Thirty-eight
stroke patients (80% of the cases) presented dysphagia: 18 (47%)
moderate dysphagia, and 15 (39%) severe dysphagia. At discharge,
18 patients (47,3%) recovered a normal swallowing, 9 patients
(23,6%) had a physiologic swallowing with an adequate oral diet
restriction, 6 were nourished through SNG or PEG. The comparison
between the patients with improvement of dysphagia after swal-
lowing therapy and the patients with persistent severe dysphagia at
admission, showed a significantly lower Barthel Index score in the
latter group (p<0.001). Conclusion. This study sustains the useful-
ness of a complete swallowing evaluation (bed side examination,
water test, pharyngeal sensation, FEES and DOSS) to evaluate the
occurrence and evolution of dysphagia in stroke patients undergo to
swallowing therapy. This evaluation is an economic and objective
procedure to evaluate the severity of dysphagia and to define a spe-
cific treatment for a successful recovery. 
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Botulin Toxin- Type A (Bont-A) In Congenital Facial
Palsy: A Case Report 
D. Xerez, L. Barroso, Y.S.V. Carvalho, P. Rocha
Rio De Janeiro Federal University (Ufrj)

Introduction. Since Its Development, The Bont-A Use Has Been
Extended By Health’s Area . In Facial Palsy (Fp), Its Use Is Accepted
If There Are Hyperkinesias In Affected Hemiface. When Congenital,
Depending On The Structure Injured, Is Flaccid, Determining An
Asymmetrical Development, Severe Speech Articulation, Mastication
And Eye Occlusion Inability. In This Case, The Bont-A Aims To
Reduce The Strength Of The Innervated Muscles Side So Increasing
Movement Harmony Reducing The Excessive Mid Line
Displacement. Materials and methods. Acsf, Fem, Bras, Born In
Maranhão, 39 Years-Old, Underwent 10 Corrective Surgeries In The
Face From The Childhood. Presented, Asymmetry, Lagophthalmos
With Dry Esclera. Chemodenervate The Right Hemiface With Bont-A
500u (Dysport@) Diluted In 3 Ml Of Saline In The 1ml Bd Ultra Fine
Syringe 25u/Point Distributed In: Frontal, Corrugator, Zygomatic
Major, Zygomatic Minor And Risorio. Final Doses Was 125 U Of
Bont-A. Re Evaluation (15 Days After), Measured In Video Using The
Software Sapo. Results. The Displacement Of The Mid Line Of The
Upper Lip Decreased 63.6% Over The Basic Measure, And The
Medial Border Of The Eyebrow 20%. At Other Points The
Displacement Reduction Was 10%Average . The Patient Reported
Great Satisfaction With The Outcome.  Conclusion. The Anti-
Cholinergic Effects Of Bont-A Has Broad Job That Deserves To Be
Contemplated When The Pathology Is Mediated Or Resulting From
Their Action
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Patients with spina bifida and bladder cancer. Our
experience
E. Pagès, L.L. Montesinos, M. Meléndez, S. Rodríguez, A. Cuxart
Spina Bifida Unit. Vall d’Hebron Hospital. Barcelona. Spain.

Introduction. Patients with neurogenic bladder dysfunction due
to spina bifida have been reported to be at increased risk for blad-
der cancer. The publications suggest that intermittent or permanent
catheterization, bacteriuria, bladder calculi and bladder augmenta-
tion are a significant risk factor. We reviewed our experience with
treating patients with spina bifida and bladder cancer. Materials
and methods. Patients with spina bifida treated for bladder cancer
between 1990 and 2010 were identified. Patient demographics,
mode of bladder management, risk factors and presenting symptoms
were recorded along with therapy, pathological findings and outco-
me. A review of all known published studies was made. Results.
We found four patients with a mean age of 32.75 years old, one man
and three women. Any patient had undergone bladder augmenta-
tion. Three patients used as mode of bladder management intermit-
tent catheterization or permanent urethral catheter, and the male had
used collector and had been diagnosed of repetitive bladder calculi.
Abdominal pain was the first presenting symptom in two patients,
hematuria in another one and the last one was diagnosed because
of an ureteral obstruction. All of them had previous history of recur-
rent urinary tract infections. 75% patients had locally advanced stage
(T3 or greater) or lymph node metastases at the time of diagnosis.
Two patients had died at the time of the study. Conclusion.
Bladder cancer should be considered on in this patient population,
even in young adult women. Therefore a complete screening would
be beneficial for earlier detection and improved outcomes in every
spina bifida patient with hematuria or chronic infection.
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Peripheral Nerve Blocks in Spasticity Treatment
V. Roque, M. Agre, M.J. Festas, F. Parada
Institution: Hospital São João, O’ Porto, Portugal

Muscle spasticity causes pain, disability and difficulties in the
rehabilitation of patients with upper motor nerve disease such as
stroke. Peripheral nerve blockade injections reduce the tone of ove-
ractive muscles in order to restore the appropriate balance between
agonists and antagonists and are one of the therapeutic possibilities
to treat acquired spasticity of various muscles. Neuromuscular
blockade using phenol provides long-term chemical neurolysis
through destruction of the peripheral nerve. The onset of action is
within hours, whereas the duration of action is variable, ranging
from 2 weeks to 6 months and beyond. Neurolytic blocks are possi-
ble in most motor nerves of the upper and lower limbs with the
pectoral, median, obturador, tibial and musculocutaneous nerves
being the ones more frequently treated. The advantages of phenol
chemodenervation lie in its’ low cost and lack of antigenicity. The
disadvantages include the technical difficulty of the injections, signi-
ficant risk of pain as a result of treatment, tissue destruction with
chronic sensory side effects, and lack of selectivity on motor func-
tion. Percutaneous neurolytic procedures should be done as early as
possible, as soon as spasticity becomes painful and disabling in
patients with neurologic sequelae of stroke, traumatic brain injury or
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any lesion of the motor neuron. Neurolytic agents and botulinum
toxin may be used in combination, to allow a therapeutic action, in
clinical situations of severe spasticity, without going beyond the
maximal recommended dose. The authors report four patients with
upper motor nerve disease and severe spasticity who were treated
with a combination of both botulinum toxin and phenol injections. 

References
1. Elovic EP, et al. Chemodenervation and nerve blocks in the diagnosis and

management of spasticity and muscle overactivity. PM R.2009 Sep;1(9):842-
51. 

2. Viel E, et al. Peripheral nerve blocks and spasticity. Why and how should
we use regional blocks? Presse Med.2008 Dec;37(12):1793-801. 

Static and dynamic balance modifications after treat-
ment of focal spasticity with botulinum toxin
E. Cosentino, M. Tiozzo, F. Piccione, A. Merico, P. Tonin
IRRCS San Camillo, Venezia-Lido

Introduction. the aim of this study is to evaluate and quantify the
effects on balance, posture and postural strategies of Botulinum
Toxin inoculation in adult’s leg muscles with focal spasticity through
the observation of changes in barycentre, in postural oscillations and
in somatosensory, visual and vestibular afference. Materials and
methods. 8 patients with spasticity in the leg’s muscles so high to
interfere with the correct posture and with the static and dynamic
balance, underwent an injection of botulinum toxin. Before treatment
and 20 days after, patients were evaluated with a cinematic and stabi-
lometric study in a modifiable environment by using the Smart
Balance Master. The parameters considered were: assessment of body
barycentre with opened and closed eyes during the oscillation of the
system platform or walls; sensory analysis through the observation
and differentiation of somatosensory, visual and vestibular afference;
joint compensation strategies; analysis of postural oscillations; study
of trajectories and speed to achieve an end-point in a stable and
dynamized situation. Results. After the botulinum toxin treatment we
observed an overall improvement of the data considered. There was
a better control of body barycentre, both with eyes opened and clo-
sed, and a decrease in postural oscillations as demonstrated by the
analysis of balls (gomitoli!!). The trajectories for reaching the propo-
sed end-point were improved and in some patients the recovery of
the ability to achieve the target in the injured side and a reduction of
compensation strategies in the exercise execution were observed.
The sensory analysis showed an improvement of the somatosensory
components in the recovery of balance compared to the visual and
vestibular ones, but difficulties during the dynamic situation persi-
sted. Conclusion. In this study the efficacy of botulinum toxin in
reducing spasticity and the disappearance of foot clono destabilizing
effect is also supported by an increased barycentric and postural con-
trol. The foot’s more physiological contact to the ground brings about
better stability and improved balance control, shown by the decrease
in the number and speed of postural oscillations and by the increase
in ability to achieve a predetermined end-point resulting in an impro-
vement of the patient’s functional abilities. 

Therapeutic possibilities for complaints of arm, neck
and shoulder to office workers
A. Totorean, A. Nita, C. Cristea, R. Onofrei, R. Dragoi
“Victor Babes” University of Medicine and Pharmacy Timisoara,
Romania

Introduction. Office workers complaints of arm, neck and shoul-
der (CANS) are recognized in medical practice and literature. The
term CANS is an umbrella for symptoms like pain, tenderness,
numbness and tingling which can differ in severity from mild, perio-
dic symptoms to severe, chronic and debilitating conditions [1].The
aim of this study was to evaluate the therapeutic effects of physical
therapy and exercises for complaints of arm, neck and shoulder to
office workers. Materials and methods. 54 office workers with
CANS, patients of our clinic, were included in the study. We distribu-
te them in two lots: lot 1 (n=30), lot 2 (n=24). For both lots the first
therapeutic approach was analgesic physical therapy,mobility and
stretching exercises, patient education about ergonomic workplace,
correct posture and non sedentary lifestyle. In addition patients of
lot 2 were trained for a short program (10 minutes) of stretching
exercises which can be applied during working hours, 2-3 time per
day. We evaluated subjects at their first visit to the clinic, after physi-
cal therapy cure and after 6 month. The most frequent symptoms –

pain, cervical tenderness, numbness and tingling was appreciated
from subjects in scales from 0 (absence) to 4 (severe). For work
quality was applied a similar scale: 4 poor performance at the job, 0
normal performance (not affected by CANS). Results. To the end of
physical therapy program patients of both lot indicated symptoms
improvements. After 6 month workers who performed the stretching
exercises program indicated better score in all investigated items.
Conclusion. A complex physical therapy approach is effective in
acute and subacute period of CANS. Short stretching programs
during office hours relieve pain and improve the quality of work.
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Outcomes after a complex rehabilitation program in
patients with knee osteoarthritis – preliminary results
A. Totorean, R. Onofrei, D.V. Poenaru, D. Nemes, A. Nita, C. Cristea
“Victor Babes” University of Medicine and Pharmacy Timisoara,
Romania

Introduction. The aim of this study was to evaluate the effective-
ness of a supervised rehabilitation program in people with moderate
knee osteoarthritis, a painful, and disabilitating disorder. These are
preliminary results of a prospective non-randomized study. Materials
and methods. We evaluated 89 patients (mean age 61.45±8.01
years) diagnosed with knee osteoarthritis. A rehabilitation program
including physical modalities for pain management, manual therapy,
an exercise-based program to improve joint mobility, muscle
strength, balance and gait, and a home exercise program for 4
weeks was applied. A KOOS score was used for evaluating the out-
comes, initially and at 4 weeks. Results. 79.78% of patients comple-
ted the rehabilitation program and functional evaluations. Clinically
and statistically improvements were seen in 91.55% of patients
(n=65) at 4 weeks. All KOOS scores showed an increase with
14.04% for pain, 21.15% for symptoms, 13.25% for ADL, 8.01% for
sports/recreational activities, and 20.58% for quality of life over the
baseline scores. Conclusion. A complex supervised rehabilitation
program is efficient in pain and functional improvement in the treat-
ment of patients with knee osteoarthritis. A long term follow-up is
needed for evaluating the outcomes over time.

The quality of life after in patients with total hip repla-
cement after aquatic exercises
A. Totorean, C. Cristea, R. Onofrei, A. Nita, R. Dragoi
“Victor Babes” University of Medicine and Pharmacy Timisoara,
Romania

Introduction. Total hip replacement (THR) for advanced primary
and secondary osteoarthritis (OA) is among the most successful
orthopedic interventions having a positive impact on health-related
quality of life (HRQoL). The aim was to evaluate the effect of aqua-
tic exercises in patients with THR. Materials and methods. The
present study included 62 patients (44 men, 18 women), mean age
57, 1±4,21 years, with THR for advanced primary and/or secondary
coxarthrosis. All patients were checked-up clinically and were que-
stioned according to SF-36, WOMAC functional index and VAS at the
admission (6-th week after THR-) and in 3 and 6 month after admis-
sion. Patients were divided in two groups. Group A (n=31) perfor-
med aquatic exercises 45 minutes daily, 5 days/week and group B
(n=31) performed a land based exercise program also 45 minutes
daily 5 days/week. Results. In group A, after 3 months, mean pain
on VAS decrease from 78 (at baseline) to 34 (56, 41% improvement)
and after 6 months to 21 (73, 08% improvement). In group B mean
pain decrease from 82 (at baseline) to 48 (41,46% improvement)
after 3 months, and to 34 (58,54% improvement), after 6 months.
After 3 months SF-36 improved with 35% in group A and with 20%
in group B compared with baseline. At the end of the study SF-36
improved with 50% in group A and with 27% in group B. Regarding
functional status after 3 months, WOMAC score increased iwith 20%
in group A and with 13% in group B. After 6 months WOMAC score
increased with 47% in group A and with 23% in group B. Con-
clusion. These results supported our hypotheses that aquatic exerci-
ses are more effective in improving pain, functionality and quality of
life in patients with THR and should be constantly included in physi-
cal rehabilitation of these patients. 
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Clinical and Functional outcomes after knee replace-
ment
A. Totorean, D.V. Poenaru, R. Onofrei, A. Nita, C. Cristea, B. Andor,
J.M. Patrascu
“Victor Babes” University of Medicine and Pharmacy Timisoara,

Romania

Introduction. Partial or total joint replacement is the optimal
solution for many invalidating rheumatologic disorders. The aim of
this prospective study was to evaluate algic and functional aspects
after total knee replacement (TKR) in patients who followed a classi-
cal pre- and post-surgery rehabilitation protocol. Materials and
methods. 57 patients (mean age 53.9 years) with TKR were evalua-
ted for pain, stiffness and functional outcomes at 2, 4 weeks, 3 and 6
months after surgery, using the visual analog scale for pain, the
Heleu and Neyret classification for stiffness and walking test for 6
minutes. The second aim was to identify the factors which had an
impact on patients’ evolution. Results. At 2 weeks post surgery,
pain was present in 19.82% cases, with an intensity decrease at sub-
sequent follow-ups. 89.34% patients had grade I stiffness, 7.59% had
grade II stiffness and 3.8% grade III stiffness at 2 weeks evaluation.
At final evaluation, only 2.81% had grade III stiffness and 0.86% a
grade III stiffness. The 6 minutes walking test showed an increase of
walking distance at 3 months follow-up, with no significant changes
at 6 months. The main factors with a considerable effect on patients’
evolution were thromboflebithis, obesity, other joint diseases, social
and personal environment. Conclusion. Joint replacement with a
proper pre- and post-surgery rehabilitation program seems to be the
optimal solution for patients with invalidating knee disorders.
Patients’ compliance to the post-surgery rehabilitation protocol, in
association with their comorbidities had a significant impact on clini-
cal and functional evolution after TKR.
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Adherence to neck/back care in Activities of Daily
Living: relevance of previous experiences and self-
management habits
P. Escolar-Reina, F. Medina-Mirapeix, J.J. Gascón-Cánovas, 
J. Montilla-Herrador, S.L. Oliveira-Sousa, E. Navarro-Pujalte
University of Murcia. Spain.

Introduction. Determine the extent to which past experiences of
patients with chronic neck or low back pain related to the use of
rehabilitation services in previous episodes of pain and self-manage-
ment behavioral habits affect adherence to professional’ advice of
postural techniques or movement for the self-care of back or neck
during Activities of Daily Living (ADLs). Materials and methods.
One hundred and eighty-four patients with chronic neck or low
back pain were surveyed at the beginning and one month after
treatment to determine their adherence to providers’ counseling
about neck/back care in ADLs. Outcome measures were overall
adherence for a set of neck/back care counseling from a list. That
list included postural strategies such as sleeping face down, using
correct sitting posture, alternating body position, and using correct
lifting technique. Results. Adherence to advises on neck/back care
is more probably if patients have self-management habits for
neck/back care, such as sleeping face down (adjusted OR: 5.3;
p<0.05) and alternating body position (adjusted OR: 3.8; p<0.05).
Previous physical therapy intervention was a good predictor of the
overall adherence to the neck/back care in ADLs self-management
strategies. Conclusion. Previous physical therapy intervention and
habits for self-management strategies before intervention was stron-
gly and positively associated with adherence to professional’ advices
for neck/back care in ADLs. This study was supported by the resear-
ch grant from the Ministery of Health and Consumers Affairs
(PI030317) Spain.
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Development of a patient self-report questionnaire on
continuity of care in hospital acute care 
S.L. Oliveira-Sousa, F. Medina-Mirapeix, P. Escolar-Reina, J. Montilla-
Herrador, E. Navarro-Pujalte, M. Sobral-Ferreira
University of Murcia. Spain.

Introduction. Most measures of continuity of care have not been
constructed with input from patients. Current measurement strategies
largely based on the perceptions of healthcare providers, such as
chronological measures. Measurement of patient objective percep-
tions presents some advantages for evaluation. The purpose of the
present study was to develop a questionnaire to assess continuity of
care in physiotherapy from the perspective of patients. Materials
and methods. Questionnaire was developed by a three-step pro-
cess involving a total of 183 patients who had received physiothe-
rapy during hospitalization. The item-generation process utilized
input from 10 patients who participated in a qualitative study throu-
gh in depth interview. A pretest cognitive using patient was conduc-
ted to assess the comprehension and relevance of the items. Pilot
test was conducted by a survey with 162 patients. Item reduction
was done using discriminative and reliability criteria. Results. Initial
poll of 25 items was selected from first step. Ten items were rephra-
sed and 3 eliminated from pretesting. In the pilot testing, 9 additio-
nal items were eliminated due either poor discriminative ability (7)
or low stability (2) in a test-retest study. Conclusion. The develop-
ment of the questionnaire was centred on the patient’s perspective
of continuity of care and testing of the items demonstrates good
levels of reliability and validity. This study was supported by
Foundation for Education and health research in the region of
Murcia (project number P1EMCA06-12)
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Searching factor structure of ICF-categories underlying
to sub-domain ‘Changing and maintaining body posi-
tion’
F. Medina-Mirapeix; E. Navarro-Pujalte, M.E. Del Baño-Aledo, 
F.J. Jimeno-Serrano, P. Escolar-Reina, J. Montilla-Herrador
University of Murcia. Spain

Introduction. There have been several attempts to develop sepa-
rate scales for upper and lower body mobility. Conceptual modeling
and empirical testing are important in light of recent methodological
advances that facilitate the growing trend to combine items across
instruments for use in rehabilitation. The purpose of this study was
to examine factor structure of a subset of ICF-categories relevant for
musculoskeletal problems and selected from the sub-domain of
mobility activities called ‘Changing and maintaining body position’.
Materials and methods. Psychometrical study based on data from
a prospective multicentric cohort study in patients with musculoske-
letal conditions in outpatient rehabilitation care. Patients were eligi-
ble if they were in physical therapy treatment and were 18 years or
older. Patients were excluded if they were non-Spanish speaking or
unable to answer self-report questionnaire. We developed a self-
report questionnaire with X items from patients-oriented instruments
which were linked to the ICF-categories. We evaluate underlying
structure in 604 participants (mean of age 38.1; 74.8% men; 40.7%
with a diagnosis involving upper extremities, 41% involving lower
extremities and 18.4% involving the spine) using exploratory and
confirmatory factor analysis. Results. Results from a initial explora-
tory factor analysis produced 2 distinct, interpretable factors that
accounted for 68.7% of the variance: ‘Changing and maintaining sit-
ting and/or lying positions’ (51.9%) and ‘Changing and maintaining
standing position’ (16.8%); these two factors were verified by a con-
firmatory analysis. Conclusion. This 2-factor model can form the
conceptual basis for exploring if is possible to construct clinical
measures of functioning and, if yes, for leading to a comprehensive
system of outcome instruments for outpatient rehabilitation care.
Study supported by research grant from Foundation Mapfre
Medicine. Spain. 
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How does the selection and management of home exer-
cise program for neck and low back pain patients
influence their adherence
P. Escolar-Reina, F. Medina-Mirapeix, J. Montilla-Herrador,  
S.L. Oliveira-Sousa, M.E. Del Baño-Aledo, F.J. Jimeno-Serrano 
University of Murcia, Spain

Introduction. Little evidence exists on which conduct carried by
health care providers facilitates or impedes patient’s adherence to
home-exercise programs. The aim of this study is to explore percep-
tions of people with chronic neck or low back pain about how cha-
racteristics of home exercise programs and care-provider style
during clinical encounters may affect adherence to exercises.
Materials and methods. This is a qualitative study consisting of
seven focus groups, with a total of 34 participants presenting chro-
nic neck or low back pain. The subjects were included if they were
receiving physiotherapy treatment and were prescribed home-based
exercises. Results. Two themes emerged: home-based exercise pro-
gramme conditions and care provider’s style. In the first theme, the
participants described their positive and negative experiences regar-
ding time consumption, complexity and effects of prescribed exerci-
ses. In the second theme, participants perceived more bonding to
prescribed exercises when their care provider presented knowledge
about the disease, promoted feedback and motivation during exerci-
se instruction, gave them reminders to exercise, or monitored their
results and adherence to exercises. Conclusion. Our experiential
findings indicate that patient’s adherence to home-based exercise is
more likely to happen when care providers’ style and the content of
exercise programme are positively experienced. These findings pro-
vide additional information to health care providers, by showing
which issues should be considered when delivering health care to
patients presenting chronic neck or back pain. This study was sup-
ported by the research grant from the Ministery of Health and
Consumers Affairs (PI030317) Spain.
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Patients’ perceptions about management care implied
in rehabilitation care 
S.L. Oliveira-Sousa, F. Medina-Mirapeix, P. Escolar-Reina, E. Navarro-
Pujalte, M.E. Del Baño-Aledo, M. Sobral-Ferreira
University of Murcia, Spain.

Introduction. In recent years politicians and providers are strug-
gling to increase debate on policies to promote continuity of care.
However, few researches were conducted on this topic in rehabilita-
tion care, especially from the patient perspective. The aim this is
study was to describe patient’s experiences and perceptions of care
that may have led them to perceive gaps in management continuity
of rehabilitation care. Materials and methods. Qualitative study
was conducted using in-depth interviews. Participated 10 patients
who had received physical rehabilitation during hospitalization. The
following steps were used in the analysis process: a first reading of
all transcripts to get an overall impression of content; segmentation
of the transcripts sentences or paragraphs and codification of related
phrases; generation of themes or categories; and identification of
any combination among themes or categories. Results. The partici-
pants felt that the care received from different providers were
neither complementary enough nor connected in a coherent way.
The participants too felt themselves as being their own providers,
because their collaboration in strategies of self-management could
be a complementary help for their rehabilitation. For participants,
these gaps in management continuity were dependent on factors
such as: 1) consistency of care among providers; and 2) implication
of patient collaboration in their own management plan. Conclusion.

The findings indicate the patients perceive that management con-
tinuity of care must be consistent among providers and involve them
in treatment. Efforts to improve patients’ experiences may promote
greater inpatient care and therefore should be a priority for provi-
ders implied in the rehabilitation care. This study was supported by
Foundation for Education and health research in the region of
Murcia (project number P1EMCA06-12)
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Evaluation Of Late Hemiplegic Foot Dorsiflexion Using
Motor Imagery: A Case Report
P. Rocha, D. Xerez, H. Neto, V. Portella, Gomesmm 
Rio De Janeiro Federal University (Ufrj)

Introduction. Motor Imagery Therapy Uses The Tool Of Our
Intellectual Capacity, Which Allows The Stronger Side To Stimulate
The Weakest. The Neural Network Involved In Motor Imagery And
Its Implementation Are Overlapping Premotor Parietal, Basal Ganglia
and Cerebellum Areas. Thus, It Is Possible To Track Perceptual
Changes And Modifications In Individuals Cortical Topography,
Allowing The Construction of Body Image. These Bases Have Been
Applied For The Recovery of Amputees With Phantom Pain, And
Therapy With Mirror Box Awakened Interest In Neurological
Rehabilitation. In Stroke, Sequelae, Such As Muscle Weakness, Lack
of Coordination And Spasticity, Are Responsible For The Reduction
In Life Quality Of People With Hemiplegia. The Dorsiflexion Is A
Milestone In The Recovery Of Gait, And The Tools Used In Their
Evaluation Deserve Special Attention. Materials and Methods. Efs,
Female, 62 Years-Old, Hemiplegic Since 2000. Moderate To Severe
Degree Of Disability Was Recorded On A Digital Camcorder Sitting
,Heels Supported, Elevating The Tip Of The Foot . We Requested 10
Repetitions Of The Movement Using The Mirror Box, After Training,
The Affected Foot Was Removed From The Box And Shot, After
Running The Movement Command. The Images Were Analyzed
Using The Software Sapo. Results. The Patient Performed The
Lifting Of The Forefoot With Plegic Ankle Inversion, Raising The Toe
2,7cm Of The Ground. Conclusion. The Use Of Motor Imagery Is
An Invaluable Tool In Neurological Rehabilitation, Not Only In
Therapy, But Also As Assessment Of Preservation Degree Of Motor
Areas Spared By The Underlying Disease.The
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Stroke as the first manifestation of Fibromuscular
Dysplasia – Case report
J. Macedo, S. Magalhães, H.R. Costa, A.P. Camelo
Physical and Rehabilitation Medicine Department, Centro Hospitalar
do Porto, Hospital de Santo António 

Introduction. Fibromuscular dysplasia (FMD) is a nonatheroscle-
rotic noninflammatory angiopathy that affects medium and small size
arteries predominantly in young women. It can affect vessels of any
territory, being more common in kidneys (60-75%), cerebrovascular
region (25-30%), visceral arteries (9%) and extremities (5%). In
patients with identified cephalic FMD, 95% have internal carotid
involvement and 12-43% have vertebral artery involvement. Most
patients with craniocervical FMD are asymptomatic. The symptoms of
stroke can be varied but most often involve the anterior circulation
because of the predilection of FMD to affect the extracranial carotid
arteries. From a neurologic perspective, FMD is an important cause of
stroke in young adults. Case Report. We report a 22 years old
woman diagnosed with FMD. In cerebral imaging studies were found
bilateral ischemic lesions with an occlusive carotid stenosis and 50%
of the basilar artery. In this context it was requested the collaboration
of Physical and Rehabilitation Medicine (PRM). At the time of our
observation the patient had dysarthria and tetraparesis with braquio-
facial predominance. Patient underwent a rehabilitation program with
an excellent evolution. Conclusion. No particular symptoms are
pathognomonic for FMD, and any history compatible with a stroke in
younger individuals may indicate underlying FMD.  Because of the
systemic nature of FMD, the general physical examination should
include a search for signs of renal, visceral, and limb arterial involve-
ment. Rehabilitation should include therapy that is directed at specific
training of skills and at functional training. Therapy should be given
with sufficient intensity to promote skill acquisition. The aims of
rehabilitation are to minimize the impact of the disability resulting
from the stroke and to optimize the quality of life. 
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Hemiparesis: Stroke or Conversion Disorder? Two case
reports
J. Macedo, S. Magalhães, S. Toste, S. Amorim, A. Trêpa
Physical and Rehabilitation Medicine Department – Centro
Hospitalar do Porto, Hospital de Santo António 

Introduction. Conversion disorder (CD) is one of the differential
diagnoses for certain neurologic disorders because it involves symp-
toms or deficits affecting voluntary motor or sensory function. After
an exhaustive evaluation, that includes neurologic examination and
laboratory and radiographic tests, no neurologic explanation exists
for the symptoms, or the examination findings are inconsistent with
the complaint. Unlike factitious disorders and malingering, the
symptoms of conversion disorders are not intentional or under con-
scious control of the patient. The exact cause of CD is unknown,
although researchers think the part of the brain that controls your
muscles and senses may be involved. It may be the brain’s way of
coping with something that seems like a threat. The presentation is
acute in onset and may follow a psychologically conflictual situation.
A complete and comprehensive psychosocial history is of a vital
importance. Case Reports. We report 2 cases of woman patients
(with 36 and 46 years old) that were diagnosed with CD and refer-
red for Physical and Rehabilitation Medicine consultation. They have
hemiparesis and no alterations in the imagiologic exams. Conclusion.
The diagnosis of CD is established by normal imagiologic exams and
after Psychiatric evaluation. Clinical similarities between the disor-
ders, unusual clinical presentations, comorbidity of neurologic and
psychiatric disorders difficult the diagnosis. Physical therapy (PT)
may be necessary and is often helpful in providing the patient a
benign treatment to which they can respond and improve. PT may
prevent complications of certain symptoms of conversion disorder.
For example, regular movement of arms or legs may ward off
muscle tightness and weakness.
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Urinary incontinence – Did pelvic muscles exercises do
at home result?
J. Macedo, S. Magalhães, S. Amorim, A. Trêpa
Physical and Rehabilitation Medicine Department – Centro
Hospitalar do Porto, Hospital de Santo António 

Introduction. Urinary incontinence (UI) is defined by the
International Continence Society Standardization Committee as “a
condition in which involuntary loss of urine is a social or hygienic
problem and is objectively demonstrable.” The different types of
incontinence, excluding neurologic causes, are stress incontinence,
urge incontinence and mixed incontinence. Successful treatment of
urinary incontinence depends on the specific cause of incontinence. 

In general, the first choice for treatment is the least invasive, with
the least number of potential complications for the patient. The pel-
vic floor rehabilitation emphasizes strengthening the pelvic floor
muscles that are critical in maintaining urinary continence. Pelvic
muscle exercises may be used alone, reinforced with biofeedback
therapy (BF), or enhanced with electrical stimulation (EE). Materials
and methods. Were consulted the medical files of patients that
were referred for Physical and Rehabilitation Medicine observation
diagnosed with IU and treated only with pelvic muscles exercises
did at home, in a total of 48 patients. Were collected retrospectively,
demographic data and clinical history, with a complete characteriza-
tion of the incontinence. It was elaborate a questionnaire and send it
to patients address. The aim of this questionnaire is to know the
success or not of pelvic muscles exercises taught in the consultation
and did at home by the patient without BF or EE. Results and con-
clusion. At the time of elaboration of the abstract all questionnaires
are not available. Exact results and respectively conclusions of our
study will be exposed when they are presented in the Congress.
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Spondylotic cervical myelopathy – Conservative versus
Surgical treatment
M.J. Andrade, J. Macedo, S. Magalhães, M.M. Ribeiro
Spinal Cord Unit. Physical and Rehabilitation Medicine Department
– Centro Hospitalar do Porto, Hospital de Santo António 

Introduction. Spondylotic cervical myelopathy (SCM) is a chronic
disease resulting from spinal cord compression, in the spinal canal.
Such a compression causes clinical changes, fully or partially reversi-
ble. Best treatment practice is still a very controversial subject,
namely whether to adopt a conservative or a surgical approach.
While papers do not enlighten this dilemma, the authors have deci-
ded to review their own data. Materials and methods. The authors
consulted clinical files of patients hospitalized in Physical and
Rehabilitation Medicine Department with a diagnosis of MEC,
between January 2005 and December 2009 and collected retrospecti-
vely, demographic data, number of days in the hospital, , first symp-
toms, precipitating episode, level of injury, type of treatment, evolu-
tion and clinical outcome according to the ASIA criteria’s. Results.
Both sensitive and motor function did not present significant differen-
ce between surgical and conservative treatment. The significant fin-
ding, previously not published, relates to bladder function. The majo-
rity of patients undergoing surgical treatment recovered spontaneous
voiding; on the other hand, most  patients submitted to conservative
treatment left the hospital with intermittent catheterisation.
Conclusion. The most important finding of our work is that the
recovery of a normal bladder function is far better when surgical
treatment is performed; a higher percentage of patients leave the
hospital with spontaneous micturition. We consider this a very impor-
tant conclusion to support decision in favour of surgical treatment.
One should not forget that normal bladder function minimizes the
impact of the disability and optimizes the quality of life. Nevertheless,
we believe further studies are needed to support this data.
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Does behcet’s disease associate  with neuropathic pain
syndrome and impared  well-being?
S. Koldas Dogan1, S. Ay1, D. Evcik1, N. Cuzdan1, M. Guven2, A. Gurler2,
A. Boyvat3
1Ufuk University, School of Medicine, Department of Physical
Medicine and Rehabilitation, Ankara, Turkey
2Ufuk University, School of Medicine, Department of Dermatology,
Ankara, Turkey
3Ankara University, School of Medicine, Department of Dermatology,
Ankara, Turkey  

Introduction. Peripheral neuropathy signs have been reported in
inflammatory chronic diseases but the presence of neuropathic pain
syndrome (NPS) in Behcet’s Disease (BD) is unclear. Since BD is a
chronic and multisystemic disorder, it may can impact the patients’ well-
being and sleep quality. The aim of this study were to investigate 1)
Does NPS associates with BD? and 2) BD associates impaired well-
being? Materials and methods. Fifty eight patients diagnosed as BD
(28 females, 30 males) with a mean age of 36.53±10.60 years, and 52
healthy controls (19 females, 33 males) with a mean age of 35.19±11.24
years were included. Sociodemographic characteristics were recorded.
Pain severity was assessed by visual analogue scale (VAS) in rest and
during activity. The neuropathic pain syndrome was diagnosed accor-
ding to the Leeds Assessment of Neuropahic Symptoms and Signs
(LANSS) index. The well- being and sleep disturbances of the groups
were evaluated with Psychological General Well-Being (PGWB) Scale
and Pittsburg Sleep Quality Index (PSQI). Results. The neuropathic
pain syndrome was found in a ratio of 15.5 % in BD,  and 0 % healthy
controls. This result showes statistically significant difference (p=0.003).
There were statistically significant increases in total PGWB and LANSS
scores in patients with BD compared to healthy controls (p=0.000 and
p=0.000, respectively). The total LANSS scores showed significant positi-
ve correlation with PSQI scores(r=0.322), and negative correlation with
total PGWB scores(r=-0.672) in patients with BD. Conclusion. The NPS
seems to be associated with BD which should be taken into considera-
tion in patients with neuropathic signs. The QoL and quality of sleep of
the patients with BD were found to be impaired and this may be due to
the presence of NPS.
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The effectiveness of ultrasound therapy in the treat-
ment of carpal tunnel syndrome: randomised double-
blinded plasebo controlled study
S. Koldas Dogan, S. Ay, D. Evcik
Ufuk University, School of Medicine, Department of Physical Medicine
and Rehabilitation, Ankara, Turkey

Introduction. Carpal Tunnel Syndrome (CTS) is one of the most
common entrapment neuropathy. Conservative and surgical treat-
ment approaches have been used in the treatment of CTS. One of
the conservative treatment methods is Ultrasound (US) therapy. The
aim of this study was to investigate the effectiveness of US therapy
in the treatment of CTS. Materials and methods. Thirthy four
patients with CTS diagnosed by electrophysiologic study were inclu-
ded in the study. The patients were randomly assigned to one of the
two groups; Group I (20 patients) received US therapy (1 MHz, 1.5
Watt/cm2, for 10 minutes) and Group II (14 patients) received plase-
bo US therapy for 14 sessions in combination with splinting. Pain
severity was assessed by visual analoge scale (VAS) and functional
status were evaluated with hand grip strength test, pinch strength
test and Boston symptom severity and functional capacity scales.
Results. The mean ages of the patients were 52.13±12.27 years, and
mean disease durations were 29.20±27.98 mounths. Significant
improvements were recorded in both groups after the treatment in
VAS (p=0.000 and p=0.006, respectively), bilaterally hand grip
strength (right hand p=0.008 and p=0.017; left hand p=0.003 and
p=0.034, respectively), right hand pinch strength (p=0.044 and
p=0.046, respectively), Boston symptom severity (p=0.000 and
p=0.007, respectively) and Boston functional capacity scales
(p=0.001 and p=0.015, respectively). There was a significant increase
in left hand pinch strength (p=0.003) in Group I but no significant
increase was found in Group II (p=0.102). There were no significant
differences between the groups in all parameters after the treatment
(p>0.05). Conclusion. Ultrasound therapy has no superiority over
plasebo in patients with CTS.
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The effectiveness of low laser therapy in subacromial
impingement syndrome: a randomized plasebo con-
trolled double-blind prospective study
S. Koldas Dogan, S. Ay, D. Evcik
Ufuk University, School of Medicine, Department of Physical Medicine
and Rehabilitation, Ankara, Turkey

Introduction. Low level laser therapy (LLLT) is widely used in
various rheumatologic and musculoskeletal disorders. Conflicting
results were reported about its effectiveness on musculoskeletal
disorders.. The aim of this study was to investigate the effectiveness
of 850-nm gallium arsenide aliminum (Ga-As-Al) laser therapy on
pain, range of motion(ROM) of shoulder joint and disability in suba-
cromial impingement syndrome (SIS). Materials and methods. A
total of 52 patients with a mean age of 53.59±11.34 years with SIS
were included in the study. The patients were randomly assigned
into two groups. Group I (n=30, laser group) and Group II (n=22,
plasebo laser group). Group I received laser therapy (3 joule/cm2 at
each point over maximum 5-6 painful points for 1 minute). Group 2
received placebo laser therapy. Cold pack therapy (10 minutes) was
applied to all patients in both groups. Also patients were given an
exercise program including range of motion, streching and progres-
sive rezistive exercises. The therapy program were applied 5 times a
week for 14 sessions. Pain severity was assessed by using visual
analogue scale. Range of motion was measured by goniometer.
Disability was evaluated by using Shoulder Pain and Disability Index
(SPADI). Results. In group I, statistically significant improvements in
pain severity, ROM except internal and external rotation and SPADI
scores were observed compared to baseline scores after the therapy
(p<0.05). In Group II, all parameters except ROM of external rota-
tion were improved (p<0.05). However, no significant differences
were recorded between the groups (p>0.05). Conclusion. In con-
clusion, LLLT seems to have no superiority over plasebo laser the-
rapy. 
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The effectiveness of biofeedback assisted isometric
exercises in knee osteoarthritis
S. Koldas Dogan, S. Ay, D. Evcik
Ufuk University, School of Medicine, Department of Physical Medicine
and Rehabilitation, Ankara, Turkey

Introduction. The aim of this study was to investigate the effecti-
veness of biofeedback assisted isometric exercise program on pain
and functional status in knee osteoarthritis (OA). Materials and
methods. Twenty seven patients with knee OA were included. The
patients randomised into one of the two groups. Group I (n=15) recei-
ved biofeedback assisted isometric exercise and Group II (n=12)
received home exercise program included isometric exercises for qua-
driceps muscles. Exercises were applied 5 times/week for 3 weeks.
Pain severity was assessed by visual analog scale (VAS) and Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
pain scale, joint stiffness was evaluated with WOMAC stiffness score
and functional status was assessed by time of 100 m walking test, time
of ascending-descending stairs tests and WOMAC funtional score
before and after the treatment. Results. No significant differences
were detected regarding sociodemographic characteristics, pain seve-
rity and functional status between the groups before and after the
treatment (p>0.05). In Group I, significant improvements were found
after treatment in all parameters (p<0.05). In Group II, significant
improvements were observed in pain severity, time of 100 m walking
test, WOMAC pain and functional score (p<0.05) while no significant
improvement were recorded in time of ascending-descending stairs
tests and WOMAC stiffness score (p>0.05). Conclusion. This study
shows that biofeedback assisted isometric exercise was effective on
pain severity and functional status in knee OA.
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The neuropathic pain syndrome and sleep quality in
osteoarthritis 
S. Koldas Dogan, S. Ay, D. Evcik
Ufuk University, School of Medicine, Department of Physical Medicine
and Rehabilitation, Ankara, Turkey

Introduction. The aims of this study were to investigate the pre-
valance of neuropathic pain syndrome (NPS) in osteoarthritis (OA)
and to assess the quality of life and sleep quality in OA. Materials
and methods. Thirthy eigth patients with OA (20 females, 18 males)
with a mean age of 56.68±13.27 years and 52 healthy controls (19
females, 33 males) with a mean age of 35.19±11.24 years were inclu-
ded in the study. Pain severity at rest and during activity was evalu-
ted with visual analogue scale (VAS). The NPS was diagnosed by the
Leeds Assessment of Neuropahic Symptoms and Signs (LANSS)
index. The quality of life and sleep quality was assessed by
Psychological General Well-Being (PGWB) Scale and Pittsburg Sleep
Quality Index (PSQI). Results. The prevalance of NPS was 10.5 % in
OA while 0 % in healthy controls. This result was statistically signifi-
cant (p=0.017). The decreased total PGWB scores and increased
LANSS and PSQI scores were found in OA compared with healthy
controls (p=0.001, p=0.000 and p= 0.000, respectively). Conclusion.
The prevelance of NPS was found to be increased and sleep quality
was impaired in OA compared to health controls. 
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Efficacy of Clodronate in Complex Regional Pain
Syndrome (Shoulder-Hand Syndrome) post stroke
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Introduction. CRPS of the upper arm after stroke is still frequently
know as shoulder-hand syndrome (SHS). The syndrome is believed to
be a clinical form of algodystrophy and it was considered to develop
in three consecutive phases: I, acute; II, dystrophic; and III, atrophic.
The aim of this study were to assess the effectiveness of the of bipho-
sphonate Clodronate in CRPS-SHS post stroke. Materials and
methods. We selected 42 patients who had been suffering from the
disease for no less that one month. We used a randomised method to
form two groups, a Clodronate group and a Control group, of 21 peo-
ples each. The Clodronate group received neuromotor rehabilitation
and was treated with intramuscular administration of 100 mg daily of
disodium clodronate for 30 days. After this period, an intramuscular
administration of 100 mg weekly of disodium clodronate was perfor-
med for 6 months. The Control group underwent neuromotor rehabi-
litation only. Outcome measures were visual analogic scale (VAS),
administrated to assess the intensity of pain; range of motion (ROM)
and motor function of the affected upper limb were also assessed;
disability by Functional Indipendence Measure (FIM) . All assessments
were performed at baseline and after 3, 6, 12 and 18 months. Paired
data analysis was carried out in each group specifically, each follow-
up was compared with the previous one using the paired T test; the
Mann Whitney test was used for comparison between groups.
Results. We reported in the Clodronate group a great improvement of
pain of the affected upper limb, also ROM improved. No differences
were assessed for motor function and disability. Conclusion. The
treatment with Clodronate was easily manageable and well tolerated;
it guaranteed an increase of the ROM and a reduction of the VAS 
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Chronic low back pain after conservative treatment of
lumbar disc herniation
E. Nikolik-Dimitrova
Institute of Physical Medicine and Rehabilitation, Skopje, Macedonia

Aim of the study. Is to assess the frequency of chronic low back
pain (CLBP) after conservative treatment of lumbar disc herniation,
factors that influence of its appearance and its impact on long-term
outcome. Materials and methods. A group of 70 patients (49 men
and 21 women, average age 44.2 years) had received physical the-
rapy treatment for lumbar radiculopathy due to lumbar disc hernia-
tion. The patients’ assessments were made at admission, at discharge
and at follow up (an average 2 years) after treatment. For outcome
assessment Japanese Orthopedic Association Score Scale was used.
For statistical analysis Wilcoxon matched pairs test, Mann-Whitney
test, Kolmogorov-Smirnov two- sample test and Fisher exact test.
Results. After conservative treatment of lumbar radiculopathy
patients had very good outcome, with reduced lumbar and radicular
pain, better clinical findings and some relief in activities of daily
living. Two years later, 10 patients (14.3%) had CLBP. There wasn’t
any differences in the educational level, profession and smoking
habits in the groups of patients with or without CLBP. Patients with
CLBP had worse long-term outcome (p<0.05), more often took medi-
cines - most often NSAID (p<0.01), and had some socio-economic
problems (p<0.0001). Conclusion. After conservative treatment of
patients with lumbar disc herniation, some of the patients may deve-
lop CLBP and their long term outcome is worse. It is very important
to make more comprehensive evaluation and interdisciplinary indivi-
dualized therapy programme to prevent chronic low back pain.
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Dopaminergic vs. GABAergic modulation of human
motor cortex plasticity – a transcranial magnetic stimu-
lation study
N.V. Il ic1, E. Dubljanin-Raspopovic1,  S .  Varagic-Markovic1,  
U. Nedeljkovic1, N. Krstic1, S. Tomanovic1, V. Vesovic-Potic1, T.V. Ilic2

1Clinic for rehabilitation, Clinical Center of Serbia, Belgrade, Serbia
2Department Clin Neurophysiol, Military Medical Academy, Belgrade,
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Introduction. The dynamic and distributed network of motor
representations maintain the capability of plastic change throughout
life. Most likely, this serves as the substrate for processes such as
motor learning or motor reorganisation after lesion. Monoamines as
dopamine and GABA demonstrated powerful modulation of motor
cortex plasticity in animal and human experiments (Ziemann et al,
2006). Materials and methods. The present study aimed at testing
the effects of the levodopa (LD) and GABA-ergic agonist diazepam
(DZP) on various paremeters of cortical excitability measured with
TMS, as well as associative LTP-like plasticity (Stefan et al. 2000) in
twelve healthy human subjects, using non-invasive method transcra-
nial magnetic stimulation (TMS). The effects of a single oral dose of
two drugs (100 mg levodopa + 25 mg benzreaide; 10 mg dizapeam)
was tested in a double-blind placebo-controlled study design. Each
subject was tested for each drug in a pseudo-randomised order.
Minimum delay between sessions was one week. Results. Drugs
have shown a significant effects on associative LTP-like plasticity
(ANOVA for repeated measures, p < 0.0001). Post hoc comparisons
between each drug and placebo showed that DZ led to a significant
decrease of associative LTP-like plasticity. In contrast, LD has resulted
in signficant increase of associative LTP-like plasticity. Conclusion.
These findings support anecdotal clinical findings that dopamine
promotes plasticity in human cortex, whereas potentiation of
GABAergic transmission is potentially detrimental.This modulation of
plasticity may be utilised in process of rehabilitation after brain
lesion. 
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Correlation between muscle thickness and muscle
strength – a new method to measure muscle strength
using musculoskeletal ultrasound?
E.M. Strasser, T. Draskovits, E. Grundböck, M. Quittan
Institute of Physical Medicine and Rehabilitation – Karl Landsteiner
Institute of Remobilisation and Functional Health, Social Medical
Centre South, Vienna, Austria

Introduction. Skeletal muscle strength is an important parameter
to follow improvements during strength exercise. However, many
patients are physically or mentally not able to perform muscle
strength test. Therefore, objective parameters describing muscle
strength would be important for clinical practice. Recent publications
indicate musculoskeletal ultrasound is an inexpensive device to eva-
luate parameters as muscle thickness, pennation angle and echoge-
nicity. However, there is no clinical study evaluating which parame-
ter correlates best with muscle strength. Therefore this study was
conducted to investigate the correlation of ultrasonographic parame-
ters of m. quadriceps femoris with isometric muscle strength.
Moreover the reproducibility of the method was determined.
Material and methods. This prospective, randomized and observer
blind study consisted of a young group (18 – 35 years) and an old
group (60-80 years). For every group 13 healthy men and women
without prosthesis, pain, neuromuscular or chronic diseases were
recruited. Every examination consisted of ultrasonographic measure-
ments of muscle thickness, pennation angle and echogenicity of rec-
tus femoris, intermedius, vastus lateralis and vastus medialis.
Ultrasound was performed two times by two observers. Additionally
maximum isometric muscle strength, handgrip strength, anthropo-
metric data and overall physical activity was assessed. Each patient
was examined on two separate days within two weeks. Ultra-
sonographic parameters were evaluated using ImageJ software
(National Institutes of Health). Results. Preliminary data of the
young group revealed strong and significant correlations between
muscle strength and muscle thickness for every part of m. quadrice-
ps femoris (r=0.77-0.88, p<0.0001). Correlations between pennation
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angle, echogenity and muscle strength were weaker and ranged
from r=0.45 to 0.66 (p<0.001) and 0.45 – 0.59 (p<0.001), respecti-
vely. Conclusion. Preliminary data revealed a strong and significant
correlation between isometric muscle strength and muscle thickness.
Therefore ultrasound could be at least for young patients an inex-
pensive and easy to apply bedside method to assess therapeutic
changes in muscle strength. 

Effectiveness of teriparatide in osteoporotic women 
S. López-F., P. Peret, E. Barnola
Barcelona, Hospital Vall d’Hebron

Vertebral fracture is the most common injury due to osteoporosis.
It generates an important impact on both social and personal
aspects. Of all drug therapies, teriparatide studies provide evidence
of significant increase in bone mineral density and the effectiveness
of reducing the rate of fractures. Objectives. The aim of the study is
tracking a group of osteoporotic patients: Women, Caucasian, post-
menopausal, aged between 55-70 years with and without previous
vertebral fracture and to evaluate the evolution of their disease after
treatment with teriparatide. Material and methods. Criteria for
inclusion / exclusion are stablished. Blood tests were performed
pretreatment and at 3, 6 and 12 months after treatment with teripara-
tide. We compared the bone mass gain in the 3 years previous to
starting the drug therapy and in the subsequent 3 years. Potential
adverse effects are reviewed. Risk factors for new fractures are anali-
zed. Conclusion. Teriparatide is an optimal treatment for postmeno-
pausal osteoporosis. The patients experience a significant increase in
BMD and there is no verified incidences of new fractures. No labo-
ratory abnormalities or relevant side effects have been demonstra-
ted.
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Improvement walking in chronic stroke patients with a
dropped foot after functional electric stimulation
V. Santoro, J. Grasso, S. Moretti, B. Lombardi
Functional recovery and rehabilitation unit Hospital Misericordia e
dolce USL 4 Prato, Tuscany, Italy

Introduction. We treated 3 joung patients with chronic hemorra-
gic stroke with dropped foot with electrical stimulation in combina-
tion with standard physiotherapy with good benefits, we want to
find out how long the benefit lasts. Materials and methods. We
treated 3 (2 female, 1 male; median age 41 years) patients with
hemiplegia and dropped foot from chronic hemorrhagic stroke (al
least one year from acute event) with electrical stimulation applied
to the peroneal nerve in combination with neuromotor physiokine-
sitherapy for 3 months twice a week. We valuated range of motion,
spasticity measured with Ashworth scale (1) and a functional measu-
re as 6 minutes walking test (2) at the beginning of treatment at the
end and after 30 and 60 days. Results. Every patients had benefits
after 3 months from electrical stimulation with a gain in range of
motion of 15 degrees in media, spasticity improving 1-2 points in
Ashworth scale, speed of walking and 6 MWT of 37% in media
without the functional stimulation. A new valutation was performed
after 30 and 60 days without functional stimulation and we have
found that benefits of treatment was remained the same. Conclusion.
In our project patient improve their gait capacity and the benefits of
treatment still remain after 30 and 60 days. Need more patients and
more controlled study to confirm it.
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Efficacy of ultrasound guided Botulinum Toxin (BT)
injection for the treatment of hip flexor spasticity in
spinal cord injured (SCI) patient - Case study
N. Barotsis1, D. Psillaki1, V. Tragoulias1, T. Georgiadis1, C. Gartzios1,
N. Groumas, P. Kosmidis2, M. Domazou2, K. Kalokairinou2,  
P. Papadaki2
11st PRM department
2Radiology department, National Rehabilitation Centre, Athens,
Greece.
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Introduction. Hip flexor spasticity may severely impair ambula-
tion in SCI patients. Sonographic guidance of BT injection seems to
be advantageous for treating hip flexor spasticity, allowing direct
visualization of target muscles. Due to the depth of the injection site
and its proximity to neurovascular bundle, commonly used methods
such as palpation, electrostimulation and electromyographic recor-
ding, present significant difficulties for guiding proximal hip muscle
injection. Materials and methods. A 32 year old female suffering
from T10 complete paraplegia, was admitted in our rehabilitation
centre 9 months after SCI. She presented severe spasticity of hip
adductors on both limbs and unilateral hip flexor spasticity, signifi-
cantly interfering with gait and personal hygiene. The patient started
gait training in parallel bars, using walkabout orthosis. Excessive hip
flexion during swing phase, caused by hip flexor spasm, made
ambulation impossible. The patient was complaining of frequent
spasms of hip flexors, elicited by minor tactile stimuli, even at rest.
After exclusion of eventual spasticity provoking factors, oral baclo-
fen (up to 60 mg/d) was administered, but failed to control spasticity
and improve functional status. In addition to her regular stretching
program, Iliacus muscle was injected with 250 Dysport units under
direct ultrasound imaging, Rectus Femoris with 150 units and
Adductors with 300 Dysport units for each limb. Results. 14 days
after BT treatment the patient reported 80% reduction in the fre-
quency of hip flexor spasm. She was able to walk in parallel bars
using reciprocating gait orthosis, without any help from the therapi-
st. Conclusion. Ultrasound guidance for BT injection allows the
precise treatment of spastic muscle groups, minimizing required
dose, the discomfort of the patient and the risk of trauma to neuro-
vascular structures. The technique is simple and could be recom-
mended for deep proximal muscles, particularly in patients who
cannot tolerate motor point electrical stimulation.

Neurophysiological evaluation of respiratory disorders
in Chronic Inflammatory Demyelinating Polyradiculo-
neuropathy (CIDP) – case study
N. Barotsis, D. Psillaki, N. Ananidis, S. Papakosta, G. Stamatakis, 
N. Groumas
1st PRM department, National Rehabilitation Centre, Athens, Greece.

Introduction. It is known that CIDP may affect the Phrenic
nerve, resulting in various degrees of respiratory dysfunction.
Phrenic nerve involvement can be evaluated by electrophysiological
investigations. Materials and methods. A 59 year old female
patient, presenting lower limb weakness and difficulties with ambu-
lation was admitted in neurology department 18 months after the
appearance of first symptoms. CIDP was diagnosed and the patient
was treated with corticosteroids. She was referred to our department
for rehabilitation. Six months later, despite the initial improvement,
she became unable to ambulate. Muscle weakness progressed to
upper limbs and trunk with accompanying respiratory impairment.
Results. The patient underwent electrophysiologic examination of
upper & lower limbs, cranial nerves and conduction study of
Phrenic nerves, according to the method described by Bolton et al.
The examination revealed demyelinating & axonal disorder of upper
and lower limb nerves. Cranial nerves and facial muscles were not
affected. Prolonged latency of Phrenic nerve compound muscle
action potential (CMAP) was documented, with low CMAP amplitu-
de bilaterally, indicating severe nerve involvement, particularly on
right side (distant latency right = 12,3msec, left =9msec, normal
value <8,1msec & CMAP amplitude right = 0,1mV, left 0,2mV, normal
value >0,3mV). Two weeks later the patient presented respiratory
insufficiency requiring mechanical ventilation, despite treatment with
corticosteroids and intravenous administration of immunoglobulin.
Conclusion. Electrophysiological investigation of phrenic nerve is
an examination without particular technical difficulties. It represents
an important method for the quantitative assessment of neurogenic
impairment of respiratory function, allowing us to guide and adapt
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the rehabilitation program in patients suffering from CIDP. Further
study is required in order to investigate its prognostic value.
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Are intrathecal baclofen (ITB) trials performed with an
in-situ catheter either by continuous infusion or multi-
ple boluses in a rehabilitation ward setting safe and
effective? 
B.S. Mayilvaganan, M. Cirasanambati, J. Matthews, A.K. Ball, A.B. Ward
University Hospital of North Staffordshire NHS Trust, UK

Aim. To determine the safety and efficacy of using an intrathecal
catheterization technique for ITB trials. Background. Performing
ITB trials before implantation of a programmable pump is a well
established practice. This can either be done by lumbar puncture
and bolus, multiple lumbar punctures with multiple boluses or
intrathecal catheterization followed by multiple boluses or an infu-
sion. Most of the latter are carried out in an operating room, but
some are done in a ward setting, if a catheter is not used. Common
complications seen with these test-dose are nausea, vomiting, heada-
che and sedation, which differ from those drug-related side effects
of regular ITB therapy, which include drowsiness, dizziness, consti-
pation, and muscular hypotonia. Materials and methods. 71
patients underwent ITB trials in our center. Of these, 70 went on to
ITB pump implantation. In the majority of trials, an intrathecal cathe-
ter was placed in situ for up to 72 hours and either sequential bolu-
ses or a continuous infusion of Baclofen were given during asses-
sments for spasticity, transfers and mobility. These trials have been
retrospectively studied for their procedural safety, methodology and
outcome. Results. None of the trials produced any serious compli-
cations and patients were managed effectively in a ward setting. The
procedure was found to be simple to carry out on the ward and
patient experiences were more satisfying than going to the operating
room. Trial assessments could be scheduled quickly and the pro-
gramme allowed patients to be processed more quickly, thus redu-
cing the time for assessment. Conclusion. Carrying out catheter
infusions in ITB trials in a rehabilitation ward setting was deemed to
be safe and effective, as shown through the findings of this audit. 

Effectiveness of Motor Imagery Training integrated
with a rehabilitation strategy in Parkinson’s disease 
G. Censi1, V. Battistelli1, S. Castelli1, M. Guidi2, O. Mercante1

1Rehabilitation Unit
2Neurology Unit INRCA – National Institute for Hospitalization and
Care Scientific Ancona (Italy) 

Introduction. Parkinson’s disease (PD) is a progressive degenera-
tive illness where, especially in the late course, patients experience
chronic motor impairments and limitations in activities of daily living.
Mental training has been yet used to rehabilitate motor deficits in a
variety of neurological disorders. Our aim was to assess the therapeu-
tic benefits of MIT in PD patients. Materials and methods. We divi-
ded two groups of PD patients, the 1st one (15 people) underwent a
classic rehabilitation therapy associated with MIT and the 2nd (15
people) only the classic. The classic consisted in 3 rehabilitation ses-
sions (60 min each) a week, focused to improve balance, postural
control and gait. In the MIT session, for only the 1st group, the
patients were asked to mentally simulate a purposeful given action or
a day living situation. Patients were evaluated at the beginning of the
therapy and after 8 months of rehabilitation by using UPDRS and
PDQ39. Results. The UPDRS sections of Motor Abilities, Activity of
Daily Living and Cognitive and the score of PDQ39 resulted impro-
ved at the end of the treatment in both groups, but the first one
obtained better results on all UPDRS sections. Significant improve-
ments were observed in Mobility, Self-efficacy and participation.
Conclusion. According to our results we can assess that the associa-
tion of MIT with a rehabilitation program can enhance the motor
recovery and the quality of life of PD patients more than a traditional
approach. We also noticed improvements of emotional well being,
mental abilities and behaviour of these patients.
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Longterm efficacy of prolonged integrated rehabilita-
tion therapy in pd patients
M. Guidi2, S. Castelli1, V. Battistelli1, G. Censi1, O. Mercante1

1Rehabilitation Unit
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Introduction. In our previous experience we demonstrated how
an integrated therapy in PD patients improves motor disability tested
with UPDRS, PDQ39 and Freezing of Gait Questionnaire. PD is a
progressive illness characterized by motor and non-motor symptoms,
which can ameliorate by an appropriated therapy aimed to claw
back postural control, gait and balance, but it is known that classic
rehabilitation therapy may bring an ephemeral recovery. Our aim
was to find out how a different modality and duration of rehabilita-
tion therapy can influence the course of the illness. Materials and
methods. In this study we evaluated the same patients who persi-
sted with rehabilitation in the last three years by using the same cli-
nical tests (UPDRS, PDQ39). Three sessions a week (60 minutes
each) of an integrated therapy, based on music and dance, were
performed. Results. The UPDRS and PDQ 39 were aggravated at the
start of the therapy according to the progressive nature of the illness.
After eight months of rehabilitation, as happened three years before,
they had a statistical significance improvement in the motor section
of UPDRS and in PDQ39. Conclusion. If we consider the illness
progression and looking our results, we can affirm that a continuous
rehabilitation program performed for eight months every year can
improve motor disability and presumably slowness the course of the
disease
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Comparative study of the external compartment knee
osteoarthritis treatment: with isokinetic/isometric
dynamometric system Vs traditional kinesitherapy
G.G. Ghetti, O. Mercante, R. Ansevini, V. Bombace, F. D’Ambrosio, 
A. Fiè, L. Costantini
Intensive Rehabilitation Unit, I.N.R.C.A. Ancona, Italy.

Introduction. The various rotula affections are frequently
responsible of knee painful syndromes. Between the several causes
of patellofemoral pain, the more frequent one is the knee extensor
apparatus deviation. The syndromes due to knee extensor apparatus
deviation can be associate to ritual subluxation and chondromalacia,
but often the only symptom is pain. Objective of the study is find
the more suitable modality of rehabilitative treatment for the patello-
femoral pathology. Materials and methods. Were included 30
subject of both sexes between the 18 and 65 years, with confirmed
diagnosis of patellofemoral syndrome with defined external com-
partment knee osteoarthritis (clinical diagnosis + knee tangential x-
ray). To all subjects were preliminary administered clinician and
instrumental (isokinetic) tests. The subjects were randomly divided
in two groups of 15 units with two different modalities of treatment:
with isokinetic/isometric dynamometric system Vs traditional manual
and active assisted kinesitherapy. Results. Preliminary data suggest
that both the treatment seem to be equivalent in efficacy at the con-
dition of correct administration of exercises, following the subse-
quent rules: a) accuracy in specific activation of the vastus medialis
obliquus muscle in absence of articular compression (0°-30°); b)
light workload at low frequency; c) exercises prolonged in the time
to prevent the recidivisms , favourites from the district morphologic
alterations. Conclusion. 

Also if the data doesn’t show clinical differences between the two
different treatments, we suggest that the isokinetic/isometric dyna-
mometric system is surely more accurate to assure the correct work-
load and frequency of exercises.
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Correlations between ICF Stroke Brief Core Set items
and other clinical evaluations in patients with ictus
cerebri
O. Mercante, V.G. Bombace, F. D’Ambrosio, A. Fiè
Intensive Rehabilitation Unit, I.N.R.C.A. Ancona, Italy.

Introduction. The ICF Core Sets, in particularly the Brief form,
represent the more useful set of ICF. We usually apply the Brief ICF
Core Set for Stroke in the daily clinical activity in our Intensive
Rehabilitation Unit. Materials and methods. In our study were
included 26 subjects, 17 females and 9 males, between the 51 and
98 years with mean age of 80.53 years with diagnosis of ictus cere-
bri. At admission and at discharge all subjects were valued with FIM
scale plus specific scales dependents of their disabilities. At dischar-
ge we applied the Brief ICF Core Set for Stroke to all subjects, and
we compared the items between them and with the FIM score at
admission and discharge, the age and the lasting of hospitalization,
using a correlation statistic. Results. The mean FIM score at admis-
sion was 59,15 points, at hospital discharge 80,23 points with a
mean FIM gain of 21,08 points. The mean lasting of hospitalization
was 38,03 days. The statistics showed a mild correlations between
b730 and days of hospitalization, b114 and FIM at discharge, b730
and capacity of d450, a stronger correlation between b167 and d330.
Conclusion. These preliminary data show a correlation between
b730 (Muscle power functions) and lasting of hospitalization, b114
(Orientation functions) and FIM at discharge, d450 (Walking) and
b730 (Muscle power functions) and a stronger correlation between
b167 (Mental functions of language) and both performance e capa-
city of d330 (Speaking). Although some of these correlations are
quite assumed, further studies are necessary to establish clinical
significant correlations.
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Analysis of the quality of life by Womac scale in the
treatment of knee osteoarthritis with intraarticular hya-
luronic acid 
M.V. Lourido Estévez, C. Fernández Caamaño, R. Fiorillo, J. Flores
Calvete, L. Rey Pita, M. Barberá Loustaunau
Rehabilitation Service, Complejo Hospitalario de Pontevedra.
Pontevedra. Spain

Introduction. In patients with knee osteoarthritis there is a
decrease of hyaluronic acid (HA) intraarticular, it may be the cause
of pain and functional disability associated with this pathology.
Currently being used often HA infiltration to decrease these symp-
toms. The aim of this study was to evaluate the results obtained in
patients with knee osteoarthritis in different degrees of development
after intraarticular treatment with HA. Materials and methods. The
sample consists of 19 patients in whom radiological study was
performed to group them according to the classification of Kellgren
and Lawrence, having in our sample 10 patients in grade II and 9 in
grade III. The treatment consisted of a single intraarticular injection
of 60 mg HA. Western Ontario McMaster Universities Osteoarthritis
(WOMAC) scale was used for the assessment of pain, stiffness and
functional ability, collecting the results of this scale one week before
treatment and after treatment with a range of 1-9 months. Results are
analyzed with the statistical program SPSS, using the test not para-
metric of Wilcoxon. Results. We obtained a statistically significant
decrease of the mean test values before and after treatment and this
difference was greater in patients with knee osteoarthritis grade II
Kellgren and Lawrence. Conclusion. Despite the small sample size,
taking into account the results obtained, we could conclude that the
treatment had a positive impact on quality of life of patients with
knee osteoarthritis. We recommend further studies in order to assess
the significance of the application of HA in the treatment of knee
osteoarthritis
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Acute Spinal Cord Injury and Framingham 
Leire Ortiz Fernández, Ruben Natividad Andres, Nora Cívicos
Sánchez, Mª Luisa Jauregui Abrisqueta, Amaia Madariaga Zabala, Mª
Paz Abaitua Ezquerra, Ander Alava Menica, Teresa Torralba Puebla.
Hospital de Cruces, Barakaldo, Spain.

Introduction. To study risk factors for cardiovascular disease
(RF) in individuals with acute spinal cord injury (SCI), to estimate
the cardiovascular risk (CVR) in 10 years according to Framingham
Heart Study (FS). Materials and methods. Retrospective study of
RF in acute SCI admitted to our Hospital (2008-2009). 
We estimated CVR on admission and discharge. We studied age of
onset of SCI, etiology, functional injury, physical activity, pharmaco-
logical treatment of RF and development of cardiovascular disease
(CVD). Results. 53 patients (male:female = 39:14). Mean age: 56.26
years (23-83). Medical records: hypertension (22), diabetes mellitus
(8), hyperlipidemia (11), obesity (17), sedentarism (13), nicotine poi-
soning (20), excessive alcohol consumption (19). 24 used pharmaco-
logical prophylaxis on admission whereas 22 needed it at discharge.
Etiology: medical (22), traumatic SCI (31). Functional injury: 11 com-
plete tetraplegia, 14 incomplete tetraplegia, 8 complete paraplegia,
11 incomplete paraplegia, 9 cauda equina syndrome. Mean increase
of 11.95 mg/dL in serum of total cholesterol level and 5.54 mg / dL
of high-density lipoprotein cholesterol level. At discharge, 21 were
"physically very inactive", 23 "inactive" and 9 "active".
On the follow up, 5 suffered from vascular disease, 7 died owing to
other causes. CVR according to FS after SCI onset was 0.245283
point higher at discharge. Conclusion. In our series, there was no
reduction of serum lipid level, deaths due to CVD or arrhythmias in
the first year after SCI onset. These results did not coincide with the
reviewed literature. At discharge, 3.7% less of the patients received
prophylaxis of any RF; there was an increase of 0.245283 point of
FS. Based on our experience, we believe it should be measured the
increased risk of suffering from CVD after SCI onset and the correct
use of prophylactic measures.
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Reliability and validity of the turkish version of the
short physical performance battery
S. Yucel Dalgic, B. Doğu, F. Sahin, T. Ercalik, B. Kuran, S. Gursakal
Sisli Etfal Education and Research Hospital, Physical Medicine and
Rehabilitation, Uludag University, Faculty of Economics and
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Introduction. The purpose of this study was to evaluate the
reliability and validity of the Turkish version of the Short Physical
Performance Battery (SPPB) scale by which balance and performan-
ce of the lower extremity in elderly people are assessed. Materials
and methods. Eighty volunteers > 65 years of age were included in
the study. Individuals wearing lower extremity prosthesis or orthosis,
lower extremity amputees , those who have experienced orthopedic
surgery within the last 6 weeks, wheelchair-bound or bedridden
patients, those mentally unable to obey directives (people with
dementia, and Alzheimer’s disease) were excluded from the study.
Following translation, the Turkish version of the scale was admini-
stered to each participant twice with an interval of 2 weeks. The
intraclass correlation coefficient (ICC) was calculated to assess intra-
and inter-observer reliability. Cronbach · was calculated to evaluate
internal consistency of the total SPPB score. ICC was calculated to
examine test-retest reliability. Convergent validity was assessed by
correlating the scale with Berg Balance Scale (BBS) and Timed
Up&Go Test (TUG).  Results. Eighty participants consisted of 64
female, and 16 male patients. The mean age was 76,5±6,75 years.
Cronbach · of the Turkish version of the SPPB was 0,741. The ICC
for intra- and inter-observer reliability was 0,94 and 0,86 (p<0,001),
respectively. The test-retest reliability (ICC) for the total score was
0.92, and ranged from 0,88-0,95 for individual items. In terms of vali-
dity, the Turkish version of the SPPB correlated directly with the
BBS and indirectly with TUG (r = 0,77 p<0,001; r = -0,75 p<0,001,
respectively). Conclusion. The Turkish version of the SPPB is a
reliable and valid scale to be used in the assessment of balance and
lower extremity function of the elderly Turkish population.
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Agreement in rating of pain intensity and overall well-
being between parents and children with juvenile idio-
pathic arthritis
N. Djurovic1, G. Susic1, R. Stojanovic1, I. Petronic2, M. Terek1, S. Pavlov1

1Institute of Rheumatology, Belgrade, Serbia
2University Childrens Hospital, Belgrade, Serbia

Introduction. Pain is one of the major problems in children with
juvenile idiopathic arthritis (JIA)(1).Aim of the study was to investi-
gate the agreement between parents and children in rating pain
intensity and child’s overall well-being, and correlate these parame-
ters and disease activity indicators. Materials and methods. The
study included 30 pts. with JIA (ILAR criteria), average age 11.56
(±5.18) years, average disease duration 5.12 years (±3.45). Pain
intensity and child’s overall well-being during the previous week
was assessed independently by parents and children over 12 years
(19 pts) on visual analogue scale (VAS). Physician assessed the
child’s overall disease activity on VAS (PGA) and the following indi-
cators were recorded also: number of limited motions joints, active
joints, and C-reactive protein (CRP). Spearman’s rank correlation was
used as statistical method. Results. There was statistically high cor-
relation between children’s and parent’s assessment of pain intensity
and overall well-being (p<0,01), as well between the pain intensity
and PGA (p<0,05). Pain intensity and overall well-being of each
child were also high significant correlated (p<0,01). All indicators of
disease activity, except CRP were significantly correlated with pain
intensity (p<0,01) and parent’s assessment of overall well-being
(p<0,05), but there was no significant correlation with overall well-
being assessed by child (p>0,05). Conclusion. Parents and children
have a good agreement in rating pain intensity and overall well-
being. Therefore the parent’s opinion for younger children could be
accepted as accurate. Opposite of the pain, mainly depended of the
disease activity, overall well-being is determined by many other fac-
tors as psychological, social, etc and therefore couldn’t be used as
disease activity indicator in teenage age.
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The accuracy of prediction of functional outcome in
severe acquired brain injury. A one year analysis in our
rehabilitation unit
S. Bargellesi1, A. Bazzana1, P. Boldrini2
1Rehabilitation Medicine- Severe Brain Injury Unit, Rehabilitation
Hospital of High Specialization, Motta di Livenza (TV)
2Chief of Rehabilitation Medicine Department, Treviso 

Introduction. The aim of the study deals with data analysis and
comparison after one year of application of an individual overall
plan (IOP) new form, with Severe Acquired Brain Injured (SABI)
people admitted to our Rehabilitation Unit (RU). This new form of
IOP is divided into four section (Actual Situation, Expected Global
Outcome, Expected Functional Outcome and Further Potential
Rehabilitation Needs) and is organized in a multiple choice way. So
we were easily able to compare the expected functional outcome in
the IOP, with the real outcome at the discharge from our RU.
Materials and methods. We considered all the SABI patients
discharged from our RU in 12 months (7/1/2008-6/30/2009). Data
were collected from the analysis of the new IOP form, the Hospital
Discharge Form and the SABI National Register. Functional Outcome
indicators were: Level-Cognitive-Functioning, Glasgow-Outcome-
Scale-Extended, Disability-Rating-Scale, Barthel-Index-Modified,
Functional-Ambulation-Categories, Supervision-Rating-Scale.
Results. The admission in our specialized RU occurred after mean
70 days from the acute event and the long of staying in RU was
mean 82 days. The 14% interrupt hospital care due to complications.
The main features of the casemix consisted on: low cognitive capa-
city patients (21% Vegetative-State, 16% Minimal-Consciousness-
State); severe disability (82% GOSE level 2-3; 69% with GOSE level 3
and DRS categories 3-7), high assistance needs (BMI mean 5 points).
At discharge from our RU, the inter-professional approach driven by
our new IOP form, produced improvements either in cognitive
disorders, either in disability and even in ADL in most cases: 50%
improved cognitive capacity; 40% decreased disability (GOSE, DRS);
68% improved autonomy. Tracheotomy tube was removed in 40%
patients and PEG in 47% patient. But the most original aspect of this
study deals with comparison between the achieved functional outco-
me at the discharge with the expected one in IOP. The coherence

for FAC was 82%, for SRS the 76 %, for GOSE the 63 %, for DRS the
66 % and the 50% for BIM. Conclusion. The new form of IOP
allowed us to verify the reliability of our outcome predictions. We
observed maximum predictability for the ambulation autonomy level
and for the supervision needs, but even for GOSE and DRS the pre-
dictability (63% and 66%) was acceptable, since the lack of coheren-
ce (37%-34%) was only of 1 category.
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Rehabilitation program in patients with knee
osteoarthritis
C. Cuenca-González, F. Pascual-Gómez, K.V. Méndez-Saavedra, 
I. Barca-Fernández, I. Flores-Torres, A. Herranz-Torrubiano
Physical Medicine and Rehabilitation Departament, San Carlos
Hospital. Madrid, Spain.

Introduction. The initial treatment of ostearthrosis is based on
non-pharmacological treatment ( patient education, weight control,
changes in lifestyle habits, physical therapy and assistive products)
and pharmacological treatment. The objectives are decrease pain,
maintain or improve range of motion and avoid functional impair-
ment. Materials. and methods. Descriptive cross-sectional study
19 patients with gonarthrosis were included into the research. They
were evaluated before and after rehabilitation treatment.
Variables: age, sex, BMI, rehabilitation treatment, prescription of
orthoses or assistive products, SAR-F clinical rating scale, pharmaco-
logical treatment, home exercise program and adherence to treat-
ment. Results. We included 19 patients (18 women and 1 man),
mean age 66.84 (+ -4.2). BMI average (27, 23). Magnet therapy
(57.89%), hydrokinesitherapy (21.05%), short-wave therapy (15.78%)
, patients whose did not need treatment in training room (5.26%).
Orthosis was prescribed only to 1 patient and 89.47% did not requi-
re assistive products.The mean clinical rating scale increases in 27, 9
(p<= 0.05). At the moment of the discharge 36.84% received treat-
ment with chondroitin sulphate supplements and 47.36% with some
NSAIDs or analgesics. 10.52% did not perform home exercise pro-
gram. 100% of patients had adherence to the treatment. Conclusion.
Patients with knee osteoarthiritis included in this study followed cor-
rectly the advices of posture and patterns of home exercise program.
We observed a significant reduction in pain and improvement in
function. We found decrease in analgesics and anti-inflammatory
intake .
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Case study of patients attended in a rehabilitation poly-
clinic
K.V. Méndez-Saavedra, I. Barca-Fernández, C. Cuenca-González, 
I. Flores-Torres
Physical Medicine and Rehabilitation Departament, Clinico San
Carlos Hospital. Madrid, Spain.

Introduction. Patients attended for the first time in our medical
office have varied pathology. Many are cared and treated after first
clinical evaluation. Other group require follow-up in primary care
centers and the rest are referred to our specialized rehabilitation
consults. Materials and methods. Descriptive cross sectional study
251 patients enrolled were referred to rehabilitation . Data collected
during may and june of 2009. Each person had an appoinment in
our agenda of general rehabilitation. They came from the first level
of care and from another departments of our Hospital.  
Variables: age, sex, pathology, rehabilitation treatment and pharma-
cotherapy. Statistical analysis SPSS version 9.0. Results. 167 women,
81 men. The median age is 58. (+ - 16.7). We observed the following
diseases: traumatic pathology without fracture (32.3%), fractures (24.
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3%), degenerative disorders (16.7%), related to spine (13.5%), neuro-
logical impairment (3.6%) , lymphedema, respiratory disease and
rheumatic disorders (1.6%) and dysphonia (1.2%). 19.9% had no cri-
teria for medical treatment and 25.9% were referred to the first level
of care. Prescribed rehabilitation treatment: electrotherapy and kine-
sitherapy (12.7%), combination of both (11.2%), hydrokinesitherapy
(5.6%), home program rehabilitation (2.4%), occupational therapy
(2% ), lymphatic drainage (1.6%) and speech therapy (1.2%).
Pharmacological treatment: none (49.4%), analgesia first step accor-
ding to who ´s analgesic Ladder (19.9%), analgesia second step (12.
4%), adjuvants (7.6%), chondroitin sulphate supplements (6.8%).
Conclusion. In our study, musculoskeletal and joint disorders are
the most usual entities observed. Patients needing follow-up in spe-
cific rehabilitation units are few instead a large number do not need
specific treatment , therefore this patients are referred to the first
level of care.
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Cardiac Rehabilitation: Is Ischemia Really Important?
M.M. Ribeiro, H. Reis Costa, S. Marques, H. Castro, F. Preza, 
S. Gonçalves Viamonte
Centro Hospitalar do Porto, Hospital de Santo António. Oporto,
Portugal

Introduction. Exercise stress testing (EST) is a reliable and
widely used method for evaluating patients as part of comprehensi-
ve cardiac rehabilitation program (CRP). It determines functional
capacity, diagnoses myocardial ischemia, arrhythmias, heart rate and
blood pressure responses to exercise. The purpose of this work is to
assess the benefits of a CRP in a high-risk population with coronary
heart disease (CHD), namely the variation of myocardial ischemia
diagnosed by EST and its prognostic value. Materials and methods.
The authors conducted a retrospective study, with review of clinical
data of 134 patients with CHD admitted in 2008 in a Cardiovascular
Rehabilitation Unit. EST was performed in all patients at the begin-
ning of CRP and at three, six and twelve months after. The authors
selected the patients with myocardial ischemia in, at least, one EST.
Results. N=23 patients had myocardial ischemia in, at least, one EST
(3 female; 20 male; mean age 64,5 years). Ischemia in initial EST was
seen in 19 patients (82,6%); 14 patients (60,9%) continued to have
ischemic changes at follow-up. 4 patients (17,4%) had ischemia only
at the 3 or 6 months EST. All patients had significant increase in
functional capacity (exercise time and METs). None of them had car-
diovascular complications, or needed angioplasty or revasculariza-
tion surgery. Conclusion. All patients showed a reduction in ische-
mia, 12 months after cardiac rehabilitation. The appearing of ische-
mic changes in EST at 3 or 6 months after CRP could be related with
increase of exercise threshold reached, due to significant improve-
ment in functional capacity. These results, although obtained in a
small sample, are encouraging to conclude that cardiac rehabilitation
is an important tool in the management of patients with ischemic
high risk.
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The Evaluation of The Effects of Therapeutic Exercise
On Lumbar And Pelvic Pain In Pregnant Women of
Isfahan City 
Sayed Mohsen Mirbod, Fateme Mortazi, Mariam Zarin Moghadam
Rehabilitation School , Isfahan University of Medical Science,

Introduction. According to the studies from 1999 to 2008, 50% of
the pregnant women suffer from Low back pain. Decreasing in low
back pain by exercise therapy is unknown because the studies are
inconclusive. the aim of the presence investigation is effect of the
exercise therapy in decrease low back pain & pelvic pain in pre-
gnancy in Isfahan city. Materials and methods. This is control trial
study. Around 58 pregnant women 3 to 7 month of pregnancy aging
between 20 to 35, being visited in our obstetric and Gynecologic
Clinic that suffer from low back pain & pelvic pain. They considered
in 2 group accidentally. First group (n=29) treated the exercise and

second group(n=29) was without any treatment. All of the patients
completed the first questioner (number 1 ) that consists of the infor-
mation about low back pain & ability of daily activity. One month
later all of them completed the second questioner (number 2).
Results. The data were analyzed by SPSS 14 software. We found
that there was a significant difference between treatment group &
controlling group in all of the daily activity (P<0/05). Also we detect
a significant difference decrease in pelvic & low back pain in treat-
ment group . But we don’t detect the significant difference in con-
trolling group. (P<0/05). Conclusion. Exercise therapy can decrease
the pelvic & Low back pain during pregnancy and increase the qua-
lity of the pregnant life.
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Effectiveness of the treatment with peri-tendineous
injection of hyaluronic acid in degenerative tendino-
pathy 
A. Rocco1,3, C. Ljoka2,3, G. Tancredi2,3, C. Foti2,3

1INI Medicus Monteripoli Rehabilitation Clinic, Tivoli (Italy)
2PRM Chair, Doctorate and Specialization School, Tor Vergata
University, Rome (Italy), 
3Instrumental Semeiotic Division SIMFER

Introduction. Sodium Hyaluronate are glycosaminoglycans with
unbranched polysaccharide chain, formed by residual of glucuronic
acid e N-acetilglucosammina. Polymers are organized in a reticular
structure with high density and clear macroscopic aspect and a
microscopic structure able to guarantee idratation, plasticity e visco-
sity of tessue. The aim of the study is to appraise the efficacy of
injection treatment of hyaluronic acid with different molecular wei-
ght in patients affected by degenerative tendinopathy. Materials
and methods. Forty patients suffering from degenerative condition
of Achilles tendon (1) and of III-IV hand flexor tendon (2) were
subjected to a cycle of number 3 infiltrations of hyaluronic acid with
different molecular weight (MW 500-1200 Kdalton) once a week.
The Physiatric evaluation was completed by instrumental examina-
tion by a system consisting of echographic linear probe (10,5-12,5
MHrz) (3), a Power Doppler examination and with the administra-
tion of rating scales of mobility and pain (VAS and Rivermead
Mobility Index, Test of manual dexterity). Infiltrative treatment was
performed after locating the degenerated area through the ultra-
sound examination with a multiple dosing peri-tendon using a
'needle, 25 G 0.5 X 16 mm. Result and conclusion. The patients
evaluated at 6 weeks after the third infiltration have presented a
significant improvement in clinical parameters with reduction of
pain, improvement of range of movement (ROM) and consequent
reduction of disability related to the underlying condition. A prelimi-
nary analysis of data showed a different behavior of the drug as a
function of molecular weight and the seat of inoculation.
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Strontium ranelate effects in patients with bed rest syn-
drome. Clinical and instrumental evidence after 60 days
of treatment
A. Rocco1,2, R. Di Donna1, G. Pacifici1, M. Penna1, S. Gentili3,  
J.V. Faroni1
1INI Monteripoli Rehabilitation Clinic, Tivoli (Italy)
2Instrumental Semeiotic Division SIMFER
3Rehabilitation Department of Tor Vergata University, Rome (Italy)

Introduction. Osteoporosis is characterized by bone fragility that
accompanies an increased risk of fracture. Getting old occurs a pro-
gressive imbalance between bone resorption and new formation.
This can be true in several other circumstances. These include: Bone
subjected to a mechanical reduction as a result of bed rest syndrome
(immobilization). Presence of reduced sex hormone concentrations
such as after the menopause in females. Long Corticosteroids thera-
pies used for treatment of a variety of condictions as like arthritis or
asthma. Materials and methods. Sonic DMB allows precise and a
reproducible measurement system, the phalanx is a home largely
representative of changes in bone mass (1). Thirty patients with bed
rest syndrome were assessed at admission to hospital with clinical
examination, rating scales (barthel index, rivermead mobility index)
and MOC QUS. Patients have been cared for and brought to rehabi-
litation project in which there was explicit in the program
Pharmacotherapeutic use of strontium ranelate (2 g/die)(2) (3) (4)
combined with vitamin D3 (25,000 IU/month). Patients began their
journey of rehabilitation after 60 days were examined and the reva-
luation MOC QUS administration of rating scales. Results. In the
80% of the population studied the results obtained showed a signifi-
cant trend for the recovery of bone density e for the improvement of
the values obtained by the administration of rating scale as early as
after the second month of treatment. Conclusion. This improve-
ment means that strontium ranelate represents a therapy of choice
for the treatment of osteoporosis in patients with bed rest syndrome. 
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An observational study of prevalence of osteoporosis in
a group of young adults affected by severe developm-
nental disabilities
C. Durante1, M. Gasparini1.  P. Giovanzana1, G. Masserano1,  
M. Montanaro1, G. Poggi1, R. Tiepolo1, L. Rusca1, S. Braga2
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Introduction. Osteoporosis is a frequent condition ever in young
adults, expecially those affected by severe developmental disabili-
ties, because of a various number of risk factors. In the present
study the Authors examine the correlation between bone mineral
density and others risk factors. Materials and methods. A group of
109 adults with severe developmental disturb was studied analyzing
BMD value (calculated with  calcaneous ultrasound mineralometry)
and methabolic and anamnestic dates were related. Results. More of
50% of subjects has BMD Tscore <-2,5 and a lot of risk factors for
fractures. The correlations among data are also discussed. Conclusion.
Life expectancy for these people is increasing and it’s very important
to assess bone mineral density and know risk factors to prevent new
fractures.
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Long-term follow-up of surgical correction for equino-
varus foot deformity in adult stroke patients. A gait-
analysis based study
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A. Florio, C. Cisari
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Introduction. In patients with hemiplegic stroke, equinovarus
foot is one of the most frequent deformities. Outcome evidence for
surgical correction of equinovarus foot is scarce, and results are
usually assessed only clinically. Moreover, concerns about possible
loss of function after elongation of the plantar flexor muscles are still
at issue. Long-term follow-up data have never been published. The
objective of this study was to verify if surgical correction of equino-
varus foot can improve gait speed and function at long-term.
Materials and methods. We used a retrospective, nonrandomized
design. 16 chronic hemiplegic patients who underwent surgical cor-
rection of equinovarus foot were evaluated before and at least 30
months after surgery. Outcome measures were Walking Handicap
Score (WHS), Functional Ambulation Categories (FAC), client’s sati-
sfaction, temporal- spatial parameters, gait kinematics and kinetics,
and paretic propulsion. Data were collected clinically and using 3-
dimensinal gait analysis. Results. Patients had a median follow-up
of 37 months. They improved significantly in WHS and FAC scores.
At follow-up they walked faster and significantly improved in tem-
poral-spatial, kinematic and kinetic data. Client’s satisfaction with
surgical and rehabilitative program was, on the whole, good. No
patient worsened his/her function. Conclusion.

Surgical correction of equinovarus foot deformity in patients with
stroke is a safe and effective procedure even at long term follow-up.
Concerns about possible loss of function should be reconsidered.
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Effect of fesoterodine on urodynamic parameters and
quality of life in patients with spinal cord injury
M. Moharić
University Rehabilitation Institute, Soc̆a, Ljubljana, Slovenia

Introduction. The goal of treating detrusor overactivity (DO) is
to reduce the reflex irritability of the overactive bladder (OAB) (1).
Many patients with neurogenic DO can be treated effectively with
oral anticholinergic drug. However, they often have troublesome
side-effects which reduce patient compliance. Doses insufficient to
restore urinary continence are often used. Fesoterodine is one of the
new generation antimuscarinic agents, with reduced central nervous
system penetration and better selectivity for the M3 subclass of
acetylcholine receptors, resulting in improved tolerability (2). The
aim of our study was to assess the efficiency and safety of fesotero-
dine in neurogenic DO. Materials and methods. Ten patients with
spinal cord injury aged 18 to 54 years and urodinamicaly confirmed
neurogenic DO were first three weeks treated with fesoterodine 8
mg/day and then for three weeks with 12mg/day dose. The effect of
the treatment was evaluated by the cistometry and the Qualiveen-
Short form questionnaire. The side effects of the treatment were
assessed. Results. In all the patients, the 8 mg/day dosage was not
adequate and so all were treated with 12 mg/day dose. In case of
the effective treatment quality of life was better. The most commonly
reported adverse event was dry mouth, a commonly reported side
effect of antimuscarinic therapy. In most cases, the dry mouth was
mild or moderate. Conclusion. Patients with a neurogenic bladder
disorder usually need a higher dose of antimuscarinics than patients
with idiopathic detrusor overactivity. Fesoterodine 12 mg/day seems
to be efficient and safe treatment of the neurogenic DO.

References
1. Yoshimura N, Chancellor MB. Current and future pharmacological treatment

for overactive bladder. J Urol 2002; 168:1897-913.
2. Ellsworth P. Fesoterodine for the treatment of urinary incontinence and

overactive bladder. Therapeutics and Clinical Risk Management 2009:5 869-
876.

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 179

INDEX



Quality of life in older patients with femoral fracture
undergoing rehabilitation treatment
I. Gallo, M. Serrao, F. Papalia, M. Ferrari, E. Marchi, W.Silvestri, 
M.T. Stancati, K. Girolami, P. Marino, S. Monami.
Casa di Cura Policlinico Italia, Rome, Italy. 

Introduction. Inpatient rehabilitation is important for elderly
patients with femoral fractures in order to recover their previous
functional condition. Only few studies have evaluated the quality of
life (QoL) and its relationship with the functional improvement and
clinical status in these patients. Materials and methods. Thirty
eight out of 258 patients (10 males and 28 females; mean age
80.2±10.8) operated for femoral fracture and consecutively admitted
in our Rehabilitation Centre from January 2009 to December 2009
were investigated. Patients were assessed by SF-36 questionnaire
within the first week from the admission. Clinical, demographic data
and activity of daily life (ADL) and motor function at the admittance
and discharge were evaluated by means of ad hoc scales (e.g.
Barthel, FIM, Deambulation Index). One-way ANOVA test was used
to compare mean differences between normal population and
patients and among clinical characteristics. Spearman rank test was
used to correlate the SF-36 items’ scores with the other scales scores.
Results. We found that: i) patients scored lower on almost all SF-36
items than general Italian population; ii) females scored lower than
males in social activity and mental summary items; ii) patients with
urinary incontinence showed lower values in physical pain, general
health, vitality, mental healthy and summary mental items; iii) no
significant correlation between SF-36 scores and length of stay and
Barthel, FIM and DI scores assessed at the discharge was found.
Conclusion. The adverse impact of femoral fracture on quality of
life and functionality needs to be recognized by health personnel
working in the rehabilitation field so that adequate health resources
can be devoted to preventing and treating this debilitating condition.
However, in older patients with femoral fracture the QoL does not
predict the functional recover after the rehabilitation treatment. 
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Behavioral and Cognitive Functioning after Traumatic
Brain Injury
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Introduction. Behavioral and cognitive disorders often occur
after Traumatic Brain Injury. Controversial results about the relation
between these outcomes are reported (Sawchyn et al., 2005; Malec
et al., 2007). The aims of our study were: 1) to explore the relation
between different aspects of behavioral functioning of TBI patients;
2) to investigate the cognitive functioning of patients with behavioral
disorders compared to patients without behavioral disorders; 3) to
correlate the behavioral and cognitive functioning of both groups.
Materials and methods. 74 severe TBI patients admitted in the
Neuropsychological Rehabilitation Unit took part in our study [inclu-
sion criteria: LCF>6; time post-injury<9 years; no history of neurolo-
gical or psychiatric disorders]. We assessed the patients’ cognitive
functioning with tests commonly used in clinical neuropsychology,
and the behavioral functioning with the Functional Assessment
Measure. Results. 1) We found significant correlations between the
FAM items: “emotional controls”, ”interpersonal relationships” and
“awareness”; 2) patients with behavioral disorders compared to
patients without behavioral disorders showed a worse performance
in tests for attention and executive functions; 3) for patients without
behavioral disorders each behavioral functioning measure significan-
tly correlated with each attention and executive function test, whe-
reas for patients with behavioral disorders the only significant corre-
lation was between “awareness” and a cognitive flexibility test.
Conclusion. Our findings support the role of a rehabilitative
approach which focalizes on both cognitive and behavioral functio-
ning as a useful tool for TBI patients. Future research should be
directed towards a deeper understanding of the relation between
attention, executive functions and behavioral functioning. 
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Gait training on Lokohelp after stroke: analysis of the
benefits in chronic patients
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Introduction. Robotic gait training of post-stroke patients is a
promising and interesting issue of rehabilitation. Matherials and
Methods. On post-stroke patients, the present study was developed
to obtain informations about second type robotic gait training (RGT)
using LOKOHELP and standard gait training (SGT). 30 consecutive
chronic haemiparetic (OAI >6mths) patients have been enrolled; 15
of them were assigned to SGT (mean age: 64.1±14.1yrs) and 15 to
RGT (mean age: 57.1±13.1yrs). RGT group underwent to 30mins
15training sessions on a three times per week protocol. SGT group
underwent to gait training according to Bobath’s concept. (15 ses-
sions). During RGT sessions speed range was from 1km/h up to
1.8km/h. In RGT Group, patients with 0.3meters/sec gait speed or
less was immediatly trained with LOKOHELP (90% of the patients).
Gait velocity on treadmill ranged from 80% to 150% of self selected
speed. At the beginning of the treatment (T0), just at the end (T1)
and 3months later (T2) Lower limb Motricity Index of haemiparetic
side, Rivermead Mobility Index (RMI), self selected gait speed and
number of steps to run 50m corridor were collected. Results. The
Motricity score of the affected lower limb improved in RGT group
(+12%), with a reduction of the initial gap between the two groups.
Patients included in RGT Group presented a better RMI score at fol-
low up (+25%). In RGT group, gait speed was not any more diffe-
rent than SGT speed at T1 and T2. RGT speed increased of about
40% value and the steps necessary to walk a 50m corridor showed a
11% reduction. Conclusion. In chronic post-stroke patients RGT on
Lokohelp was able to induce an improvement in lower limb
strength; the treatment on Lokohelp reduced the number on steps
and increased the length of step in chronic post-stroke patients; RGT
on Lokohelp is an effective strategy to improve motor performance
in severely affected post-stroke patients.

Functional and kinematic evaluation of athletes with
spinal pain syndromes by a new two optoelectronic
cameras system
S. Chiari2, L. Bissolotti1,2, M. Ometto1,4, C. Calabretto1,2, M. Gobbo1,3,
D. Lussignoli1, E. Baruzzi1,3, P. Gaffurini1,3, C. Orizio1,3

1LARIN: Laboratorio di Ricerca Neuromuscolare e dell’Attività Fisica
Adattata
2Servizio di Recupero e Rieducazione Funzionale, Casa di Cura
Domus Salutis, Brescia
3Istituto di Fisiologia Umana, Dipartimento di Scienze Mediche e
Biotecnologie, Facoltà di Medicina e Chirurgia, Brescia
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Introduction. Evidence based rehabilitation of spinal pain syn-
drome (neck-NP or low back pain LBP) needs an accurate, specific
and objective evaluation of functional recovery. At present time the
kinematical analysis of trunk movements is one of the most intere-
sting and fine way to obtain objective data about spinal mobility,
proprioception and quality of the movement. This paper describes
the potential applications and advantages coming from a new two
optoelectronic infrared cameras (Gemini, BTS spa, Milano, Italy).
Matherials and Methods: Tridimensional reconstruction of the
movement is given by a 30Hz sampling of markers position.
Consequently marker speed, acceleration and angular displacement
describing trunk performance are obtained. trunk motion can be stu-
died during extension and lateral bending of lumbar and thoracic
spine. Data can be dected during neck rotation, lateral bending and
flexio/extension movement. Movement efficiency can be determined
by frequency analisys of markers trajectory and precision of the
movements are quantitatevely defined by the ability to reach a cer-
tain standardized target or to come back to same original position.
Kinematic evaluation can be systematically linked to clinimetric tools
to evaluate pain (VAS 0-100), disability (Roland Morris
Questionnaire, Oswestry Disability Index, Neck Pain Disability
Index, SF36) and distress (DRAM) enabling the clinicians to judge
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the functional recovery of the patients after a rehabilitation program.
Results. Specific analisys protocols of the spine have been created
and we are actually performing a total lateral bending protocol
(TLB) and an extension protocol that can be performed with or
without the hands placed on the buttock. NP sindromes are evacua-
te through a protocol with three markers placed on a special helmet
andthe patient performs rotation, lateral bending and flexion-exten-
sion of neck. Conclusion. The integration of Gemini BTS with an
external reference system allows the clinician to perform with the
possible highest precision a static and dynamic postural assesment
of the trunk. 

Inter-operator reliability of a complete physical exami-
nation for low back pain and sciatica
G. Brugnoni 
Physical Medicine and Rehabilitation Dept. Casa di Cura
“Capitanio”,Milano 

Introduction. The purpose of this study is to evaluate the reliabi-
lity of a physical examination for low back pain and/or sciatica,
based on classic signs and two tests (3rd and 4th) described by
R.Maigne(1). Materials and methods. 75 patients who suffered
from low back pain and/or sciatica were examined by two physi-
cians, from 2007 to 2009. Tests: 1° Lumbar Active Range Of
Movement; 2° Painful Active Movement; 3° Provoked pain on thora-
cic and lumbar spinous processes; 4° Allodynia in metameric corri-
spondent areas.  5° Neurological signs: 5.1) cutaneous sensibility,
5.2) tendon reflexes, 5.3) motricity. 6°: Dura-mater and lumbar spi-
nal roots signs: 6.1,6.2,6.3): Neri’ signs, 6.4) Lasègue, 6.5) Femoral
stretch test. Results. Evaluation: proportion agreement (PA); coeffi-
cient Kappa (K). Tests: 1° PA 0.76,K 0.493; 2° PA 0.84, K 0.523; 3° PA
0.87, K 0.622; 4° PA 0.74, K 0.457; 5°: a) PA 0.98,K 0.793; b) PA
0.93,K 0.581; c) PA 1, K 1; 6°: a) PA 0.98, K 0.85; b) PA 0.98, K 0.85;
c) PA 0.94,K 0.305; d) PA 1, K 1; e) PA 0.98, K 0.85; Conclusion.  1st

and 2nd tests have the same values as the other similar studies(2); 3rd

indispensable to determine the painful segment, shows a “substan-
tial” K; 4th shows better values than other studies based on osteo-
pathic manoever (3). Neurological and dura-mater signs show very
low presence of signs, and high P.A. and K. This examination
demonstrates moderate to substantial reliability,and can be deemed
acceptable.
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Correlation of recreational physical activity and sports
activity in serbian school children
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Introduction. Physical activity is one of important parameters for
healthier development in children. Aim of our study was to evaluate
duration of recreational and sports activities in school children over
the period of 5 years and to establish proportion of time spent in
sports activity over recreational physical activity. Materials and
methods. We have evaluated 1564 school children from Serbia. Firs
group were participants age of 10 years on first examination and
second group were from the same population after 5 years, when
they were 15 years. Recreational and sports physical activity was
evaluated by hours per week children spent in activity. Results. In
the first group of participants mean value of recreational activity was
4.48±0.22 hours per week while after 5 years the mean value was
5.38±0.11 hours per week. Regarding mean value of activity spent in
sports, in the first group it was 2.31±0.06, while in the second group
it was 1.54±0.06. In the group of children 10 years of age recreatio-
nal activity is almost twice longer in duration than sports involve-
ment, while over the period of 5 years this proportion is much
higher to almost two thirds of the time. Conclusion. Our study

pointed out that as school children are getting older there is signifi-
cant elevation in the duration of time spent in recreational activities,
while there is significant decrease in the amount of time spent in
sports.

Hydrotherapy for management of spasticity in Primary
Lateral Sclerosis (PLS)
D. De Cicco, Scialabba G., P. Volanti
Fondazione Salvatore Maugeri, IRCCS - Neurorehabilitation Unit,
Mistretta (ME) 

Introduction. Spasticity is the major medical problem for patients
with upper motor neuron syndrome. Several therapeutic options are
available for the treatment of spasticity, including oral medication,
intramuscular or intrathecal Botulinum toxin A, physiotherapy. The
effectiveness of available drugs is still uncertain, and they may cause
adverse effects. Objective of our study was to compare the effects of
conventional physiotherapy and hydrotherapy on spasticity, functional
independence, and quality of life in patients with Primary Lateral
Sclerosis (PLS). Materials and methods. thirty-four PLS inpatients
with moderate to severe spasticity were randomly divided into 2 grou-
ps and matched for age, gender, ALS Functional Rating Scale-revised
(ALSFRS-r), Ashworth (ASH) scores, oral baclofen or other treatments
intake. The control group (n=16) received conventional physiotherapy
twice a day, five times per week, for 8 consecutive weeks. The study
group (n=18) also received conventional physiotherapy, as well as 50
min of water exercises 3 times per week. At baseline and after two
months of treatment, were evaluated spasticity (ASH), ALSFRS-r,
Functional Independence Measure (FIM), range of motion measure-
ments, manual muscular test, spasm severity (Spasm Frequency Scale),
pain (Visual Analogue Scale), quality of life (McGill QoL), and oral
baclofen (or other medications) intake. Results. there was a statistical
improvement in function (motor FIM domains) and spasticity (ASH)
for both study and control groups. However, the hydrotherapy group
demonstrated a larger improvement (p<0.05) than the control group.
The hydrotherapy group also showed a significant improvement
(p<0.05) in spasm severity, pain, and quality of life, compared to the
control group. There was no statistical change in oral baclofen (or
other medication) intake in the two groups. Conclusion. adding
hydrotherapy to the conventional physiotherapy program can be
helpful in reducing spasticity severity, improving function, and quality
of life, not in decreasing oral baclofen (or other medications) doses. 

Vitamin D and Osteoporosis: correlation in Multiple
Sclerosis patient
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2U.O.S.C. of Neurology, A.O.R.N. “A. Cardarelli” of Naples

Introduction. Multiple sclerosis (MS) is associated with reduced
bone mass and higher frequency of osteoporosis. Clinical evidence
suggests an important role of vitamin D as a modifiable risk factor in
MS. The aim of this study was to evaluate factors influencing bone
mineral density (BMD). Materials and methods. We examined 52
patients with Multiple Sclerosis, mean age 50,02 years (range 32-73),
with mean age of disease onset 41.5 years (26-53) and a mean age of
diagnosis 44.7 years (35-58). Serum 25(OH) vitamin D levels were
measured. We measured calcanear bone density by ultrasound device
(Achilles Express,GE). Results. 34.6% of MS patients showed osteo-
porotic values of bone densitometry, 42.3% had values of Osteopenia
and 23.1% have bone density values in the normal range. The mean
values of the MS population studied were: T-score: -1.6 ± 3, Z-score -
0.7 ± 2.5; Stifness 79.2 ± 30. Low circulating levels of vitamin D have
been found in our patients. Conclusion. MS Patients often have mul-
tiple risk factors for osteoporosis. Many patients with MS with low
bone mass or previous fractures are not taking supplemental calcium
or vitamin D, suggesting a potential area of improvement in care.
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Evaluation of rehabilitation outcome in hip fracture
patients
G. Guarcello, V. Baldassarre, P. Monteleone, I. Quarto, M. Sollo, 
G. Terzolo, M. Costa
U.O. S. C. of Physiokinesitherapy, Orthopedic and Neurotraumatology
Rehabilitation, A.O.R.N. “A. Cardarelli” of Naples

Introduction. The hip fracture is an acute event that can distort
the quality of life in elderly person. The consequent high rate of
disability and death requires coordination of every clinical decision,
rehabilitation and nursing care for a appropriate clinical governance
of this type of patient. The aim of our study was to identify factors
associated outcome rehabilitation in patients after surgery for hip
fracture and analyze how these factors affect the rehabilitation pro-
cess. Materials and methods. We examined 20 female patients
hospitalized in our department with sequelae of hip fracture. Mean
age of sample was 65.7 years. Entering the ward the patients were
subjected to routine blood tests in addition to being Physiatric detail.
As a means of assessing the rehabilitation outcome has been used
the Harris Hip Score, an index measuring the result of enormous
spread far considered one accepted standard, and only recently stati-
stically validated, serum levels of hemoglobin and albumin were
performed at the entry into the ward, during hospitalization and at
discharge. Results. Data showed that patients with better recovery
of nutritional status and general conditions reached a better score on
the HHS both in absolute terms and in terms of progress during
hospitalization. In fact, almost all patients during hospitalization
have improved the score of HHS. Conclusion. Identification of sta-
tus indicators(serum albumin, transaminases, etc..) at the entry and
during hospitalization in department allows to provide rehabilitation
protocols and to accelerate the achievement of the individual rehabi-
litation project of each patient.
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Effect of hydrotherapy in the rehabilitative treatment
of Multiple Sclerosis (MS)
P. Volanti, D. De Cicco
Fondazione Salvatore Maugeri, IRCCS - Neurorehabilitation Unit,
Mistretta (ME) 

Introduction. Despite major advances in MS care and disease
modifying therapies, no longer term benefit on disability and partici-
pation have yet been demonstrated. The supportive and symptoma-
tic management provided by multidisciplinary rehabilitation pro-
grammes remain the mainstay of treatment. Aim of this study was to
evaluate and compare the efficacy of conventional physiotherapy
(CP) and hydrotherapy (HT) on impairment, disability, and quality
of life of MS patients. Materials and methods. Sixty inpatients
affected by chronic MS with mild to moderate disability (Expanded
Disability Status Scale–EDSS scores ≤ 6.5) were randomly assigned to
two groups (CP or HT group), matched for age, gender, and EDSS
scores. The CP group (n=28) received conventional physiotherapy
twice a day, five times per week, for 8 weeks. The HT group (n=32)
also received conventional physiotherapy, as well as 45 min of water
exercises 3 times per week. At baseline, and at the end of the treat-
ment, patients were examined on impairment (EDSS), disability
(Functional Indipendence Measure, FIM), and quality of life (Mc Gill
Qol). Secondary outcomes were muscle strength (manual muscular
test, MMT), fatigue (Fatigue Severity Scale, FSS), spasticity (Ashwort
scale), pain (Visual Analogue Scale, VAS), respiratory function (spiro-
metric parameters). Results. No changes in impairment occurred in
either group, as measured by the Expanded Disability Status Scale.
At the end of the 8 weeks of treatment, the HT group improved
significantly in disability, as assessed by the motor Functional
Independence Measure (FIM) scores, and quality of life (Mc Gill
QoL), compared with CP control group (p<0.05). The HT group also
demonstrated a larger improvement (p<0.05) than CP group on spa-
sticity (Ashwort scale), and pain (VAS).Conclusions. adding
hydrotherapy to the conventional physiotherapy program improve
function and quality of life in patients with multiple sclerosis.

Osteogenesis Imperfecta – Importance of the
Rehabilitation Program
A Murgu, G Mologhianu, A Ionescu, A Nica
University of Medicine and Pharmacy “Carol Davila”, Bucharest,
Romania

Introduction. Osteogenesis Imperfecta (OI) or the Lobstein
Disease is a heritable defect, a rare one, that makes bones fragile
because of a generalized decrease in bone mass (osteopenia).
Materials and methods. We present two cases of females with OI
type IA (Sillence Classification), diagnosed at an adult age. We eva-
luated the patients from a clinical, functional and quality of life point
of view before and after 6 months of rehabilitation program, 3 ses-
sions of two weeks as inpatient and 18 weeks as ambulatory patient
to the IIIrd National Institute of Rehabilitation Medicine and
Balneoclimatology Clinique in Bucharest. The two persons were
treated with drugs and a complete rehabilitation program: kinetothe-
rapy, physical therapy, massage, orthosis. Results. The global func-
tional score (AQoL – 6D) used to evaluate the patients improved
with 37%, the quality of life (using Qualeffo 41) improved also with
42%. The patients could also complete a questionnaire regarding the
quality of life after the 6 months of rehabilitation program compared
with 6 months before when they were treated only with drugs, the
quality of life improved with 67%. Conclusion. We underline the
importance of the Rehabilitation Program for functional and quality
of life improvement for adult patients with Osteogenesis Imperfecta. 
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Cerebrovascular impairments resulting in Electric
Powered Indoor/outdoor Wheelchair (EPIOC) Provision
in North West London
Frank AO 
Stanmore Specialist Wheelchair Service, Royal National Orthopaedic
Hospital, Brockley Hill, Stanmore, HA7 4LP, UK

Introduction. Electric powered indoor/outdoor chairs have been
prescribed for residents of North West London by Stanmore Specialist
Wheelchair Service (SSWS) since 1997. Objective. To determine the
use of the EPIOC service by those with cerebrovascular disorders
(CVD). Materials and methods. All files were examined to ascertain:
- primary reason for prescription of the EPIOC (Frank et al. 2000),
other disabling symptoms/comorbidities, gender, age, and referring
wheelchair service. All those with a primary or contributory diagnosis
of CVD were examined. Results. 544 EPIOC users’ files were exami-
ned and 43 had a diagnosis of a cerebrovascular event, of which only
32 was CVD the primary medical diagnosis leading to EPIOC prescrip-
tion. There were 23 women mean age 54 (range 21-76, SD 15) and 20
men mean age 61 (range 38-78, SD 10) years. Eight were aged 70+
years, 15 aged 60-69, 14 aged 40-59 and 6 aged 20-39 years. Thirty
two had a primary diagnosis of stroke, whilst three had a spinal cord
injury, two were amputees, two had multiple sclerosis, one had a
brainstem CVA, one had respectively cerebral palsy and spina bifida,
rheumatoid arthritis and muscular dystrophy. Patients had been refer-
red from 11 district wheelchair services with a total population of
approximately 3 million people. Each wheelchair service thus had an
average of 3.9 EPIOC users (range 1-9). Conclusion. EPIOCs are sel-
dom prescribed for patients with cerebrovascular disease and the rate
of prescription appears to vary with referring services. Comorbidities
or prior major impairments appear to influence the prescription as
does age. Although the age of this sample was much higher than the
average age of an EPIOC user, EPIOCs were provided to younger
patients with cerebrovascular disease. A large number of patients with
CVD appear not to be given the participatory experiences in life that
EPIOCs provide (Evans et al. 2007). 
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Experimental evaluation by gait analysis of a new type
of flexible back brace in two cases of dystrophy
C. Smiderle, M. Scapin, S. Zacquini, E. Biotto, D. Pigatto
Dipartimento di Medicina Fisica e Riabilitazione, Ospedale
S.Bassiano, Bassano del Grappa (Vicenza), Italy;

Materials and methods. Two young adult females suffering from
facioscapulohumeral muscular dystrophy (FSHD and MD dystrophi-
nopathy) and resulting severe scoliosis were treated by stabilization
with a custom fitted flexible back brace ELASTiCARE, made of
Fabrifoam. Results. Since standard dynamic gait analysis was not
possible, given the fact that the two subjects could not walk inde-
pendently, a new ad hoc protocol named “SPINE” was developed
for evaluation. A special chair was used to measure gait analysis
parameters while the patient was in a standardized sitting
position. Measurements were made of changes in the 3D angular
parameters, in the overall posture of the shoulders, and in the center
of mass. Conclusion. To our knowledge, this is the first example of
this type of study.

Gait analysis of the changes induced by the use of diffe-
rent braces in a girl affected by PCI 
M. Scapin, C. Smiderle, D. Pigatto, S. Zacquini, E. Biotto
Dipartimento di Medicina Fisica e Riabilitazione, Ospedale
S.Bassiano, Bassano del Grappa (VI), Italy

Introduction. The goal of this study was to asses the changes in
walking patterns observed in a young girl affected by PCI following
the use of different ankle foot orthosis. Materials and methods. To
achieve the goal, gait analysis was used to evaluate the differences
in cinematic and kinetic parameters for the subject, when rigid AFO
braces, flexible AFO braces or shoes without any braces were used
while walking. Results. Our results indicate a market improvement
of all perambulatory parameters when braces were used during
walking, in comparison to the use of shoes only. Conclusion.  dIn
addition, careful analysis of the results showed that the use of flexi-
ble braces rather than rigid braces allowed for better perambulatory
patterns with reduced energy expenditure

Sports and airway clearance techniques in children
with cystic fibrosis
B. Almajan-Guta1,2, V. Almajan-Guta3, C. Avram 4
1University “Politehnica” Timisoara
2National Cystic Fibrosis Center
3Special Care Center “Speranta“ Timisoara
4West University Timisoara.

Introduction. Cystic fibrosis is a genetic, life-limiting disorder, which
is influencing, except the brain, all internal organs (lungs, digestive
tube, pancreas, liver, kidney, heart, reproductive organs). Physiotherapy
management is a key element of care for people with cystic fibrosis.
Materials and methods. The study was performed in the National
Cystic Fibrosis Center Timisoara, Romania and at the University
“Politehnica” Timisoara, during 2006–2008. Lot study consisted in 21
patients aged between 6 years-12 years. The specific objectives were to
evaluate the compliance and the efficiency of physiotherapy and physi-
cal exercises as follows: stage I (months 0-6): airway clearance techni-
ques and chest therapy; stage II (months 6-12): physical exercises; stage
III (months 12-18): clearance techniques in combination with physical
exercises. Results. Combined techniques (physical exercises associated
with airway clearance techniques) proved to be supperior (significant
statistical difference p< 0,05 ), from efficiency and compliance: FEF25-

75%: Z = 4,05, p= 0,02; FEV1: Z= 4,11, p= 0,03; FVC: Z= 3,82, p= 0,03.
Conclusion. Physical exercise is an effective adjunct to airway clearan-
ce which enhances respiratory function, improve mucus expectoration.
All patients should be encouraged to combine physical exercise with
airway clearance techniques for better results and more compliance. A
consequent and correct physiotherapy is the most important factor in
the prevention of a chronic pulmonary infection and in the maintenan-
ce of a quality of life as close to normal as possible.
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Effects of physical activity on body mass index values
in young adults of mladenovac
V. Maric1, N. Radosavljevic1, H. Colovic2, M. Lazovic1

1Institute for Rehabilitation “Selters”, Belgrade, Serbia
2Clinical Center of Nis, Nis, Serbia

Introduction. Body mass index (BMI) is established risk factor for
heart disease. Its values are in strong correlation with overall lifestyle.
Aim of this study is to point out distribution of BMI values regarding
physical activity in young adults over period of 3 year. Materials
and methods. We evaluated 390 young adults from Mladenovac
municipality age of 20 years on first examination (first group).
Second examination was done on same population over the period
of 3 year when they were 23 year of age (second group). BMI was
measured in the morning before meal, while physical activity was
evaluated as activity measured by hours per week. Results. In the
first age group individuals were physically active mostly between 5
and 6 hours per week with mean value for BMI of 22.44±0.42, while
3 years later they were less active mostly between 3 and 4 hours per
week with average BMI of 24.75±0.37 Conclusion. Our results poin-
ted out that there is decrease in physical activity in evaluated popula-
tion with significant increase of BMI values. Therefore, healthier life-
style habits should be promoted more frequently.

A diagnosis to remember 
C. Bianchi, A. Betto, A. Pastorino, C. Stradella, G. Rovere
Department of Rehabilitation, ASL AL, Alexandria, Italy

Introduction. Falls represent one of the first causes of serious
disabilities and hospitalization for aged patients (about one third of
these patients still live at home and more than 50% are in hospitals
or in old-age health structures). Falls can determine severe endan-
germents of autonomy as well as personal and familiar life quality
problems. Closed cranial traumas, even of minimum entity, are a fre-
quent consequence of the above. Anatomical changes, typical of
ageing, facilitate the forming of chronic subdural hematomas. In
patients suffering of more pathologies, including cognitive deteriora-
tion and conscience diseases (drowsiness, carelessness, incoherency
in thoughts, apathy, general confusional state) are more marked
than the focal or laterality signs and they can vary through the time.
Materials and methods. 86-year-old woman hospitalized for reha-
bilitation on 12th day after the osteosynthesis operation for right
femur fracture due to accidental fall with frontal bruise. CT encepha-
lous resulted negative in Emergency Department tests. Anamnesis:
arterial hypertension, 20 years ago tying paraclinoid aneurysm,
recent endometrial adenocarcinoma diagnosis, slight cognitive dete-
rioration. On 22nd day patient is able to ambulate using walking aid
(FIM 80). Afterwards the woman had major difficulties in maintai-
ning the achieved performances, talking and understanding faculties
decreased (FIM 18). The patient is generally alert, slow, at intervals
confused and disoriented, obeys comand, no focal neurological defi-
cits are present. We must not forget the anamnestic cranial trauma
(40 dd before) so we must proceed to perform a CT encephalous
that reveals a bilateral chronic subdural haematoma. After few hours
a craniotomy intervention is carried out in order to evacuate haema-
tomas. Back in Department of Rehabilitation after 5 days (FIM 67)
and she is discharged on 25th day using walking aid (FIM 87).
Conclusion. Few neurological conditions are more frequently igno-
red in lifetime than the chronic subdural hematoma (M. S. J. Pathy).
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The “VIBORA” Study: Muscle Training using High
Frequency Mechanical Vibrations as an Adjuvant in the
Rehabilitation of Patients with Chronic Obstructive
Pulmonary Disease (COPD)
A. Morales, E.Marco, A. Ramírez-Sarmiento, J. Mª Martínez-Llorens,
Mª Pilar Ausin, R. Boza, A. Guillen, M. Orozco-Levi.
Physical Medicine and Rehabilitation Dept. Hospital del Mar. CIBER
in Respiratory Diseases, Neumology Dept, Hospital del Mar. Group of
Research in Injury, Immune Response and Lung Function (LIF),
IMIM, Barcelona. Spain.
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Introduction. Patients with COPD disclose several degrees of
dyspnea and exercise limitation, which are directly associated with
susceptibility to exacerbations and all-cause mortality. High-fre-
quency mechanical vibration (HFMV) induces less ventilatory and
cardiocirculatory overloads and can offer adjuvant alternatives to
improve rehabilitation outcomes. As far as we know, there is no
study that has evaluated its effectiveness in COPD patients. Aim: To
evaluate the potential effects of a short HFMV-training-protocol on
the peripheral muscles of COPD patients with severe dyspnea.
Materials and methods. Patients with severe COPD (n=7, 75.7±6.0
years, FEV1=42.0±15.4%) were submitted to a HFMV protocol (fre-
quency 35Hz, amplitude 10mm, 1 min/5 series/day, five days a
week, during 6 weeks). Conventional pulmonary function tests, car-
diopulmonary exercise test (CPET), strength of upper and lower
limbs (assessed with handgrip dynamometer Jamar“ and digital
dynamometer, respectively) were performed prior and after the trai-
ning period. Light and electron microscopy were used to assess size,
proportion of type I and II fibers, capillary and mitochondrial den-
sity in muscle biopsies taken before and following the training.
Results. All patients tolerated the training sessions and did not pre-
sent any complication. HFMV associated with increases in both right
and left quadriceps muscle strength (29.1±9.3 versus 32.7±9.7; and
26.1±5.2 versus 31.5±8.7 kg, respectively). A potential transfer effect
was found on the dominant-hand (35.0±5.0 versus 38.5±5.0 kg).
Significant improvements were observed in the exertional leg
discomfort (in CPET, visual analogue scale 7.0±3.5 versus 5.3±4.0).
Conclusion. HFMV is a safe adjuvant alternative to lower limb
muscle training in severe COPD patients with exertional dyspnea.
Technical complexity is lacking and is found to be safe in terms of
cardiovascular, muscle or skeletal systems. HFMV could be an attrac-
tive modality to be included at larger scales in Cardiopulmonary
Rehabilitation settings, as a useful adjunct for patients with low tole-
rance to the overall effort.

Evolutif profile after proximal femur fracture in old
subjects 
A. Souayah1, S. Ben salah3,  W. Herchi1, H. Rahali1, I. Miri2,  
S. Ghorbel2, S. Lebib2, C. Dziri2
1Military Hospital of Tunis, Tunisia
2National Mohamed Kassab Institute of Orthopaedics, Tunisia
3Community Clinic of Ezzahrouni, Tunisia

Introduction. Proximal femur fracture is a major cause of morbi-
dity in older people and its impact both on the individual and on
the society. The purpose of this work is to estimate the functional
status of old person’s population having a proximal femur fracture.
Materials and methods. The study population consisted of all
patients older then 65 years hospitalized for rehabilitation after surgi-
cal repair of proximal femur fracture in trauma unit of the National
Mohamed Kassab Institute of Orthopaedics. We examine medical
state before fracture, type of fracture, type of surgery, walking
performance after surgery. Results. We examined 30 patients (21
women and 9 men) with a mean age of 78 years, 66% had a good
general condition, and 87% had comorbid disease. Different location
fracture was observed 9 had Subcapital fracture (4 Garden II, 5
Garden IV) and 21 had intertrochanter fracture. 29 were treated sur-
gically, 23 had nail fixation and 5 had joint replacement. 19 had a
rehabilitation program 6 were walking alone, 13 with technical aid.
4 were bedridden and 6 were dead. Conclusion. Proximal femur
fracture is common in the elderly population. Surgical repair fol-
lowed by rehabilitation is the treatment of choice. The aim of the
rehabilitation process is to enable elderly patients to return as clo-
sely as possible to their previous functional status.
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Psychological profile of the chronic low back pain
before and after rehabilitation program
A. Souayah1, W. Herchi1, H. Rahali1, I. Miri2, S. Ghorbel2, S. Lebib2,
C. Dziri2
1Military Hospital of Tunis, Tunisia
2National Mohamed Kassab Institute of Orthopaedics, Tunisia

Introduction. Chronic low back pain is a health care problem
with a considerable importance. The importance of psychological

factors in chronic low back pain should not be underestimated. We
propose in this study to focus on the effectiveness of rehabilitation
in the management of the psychological component. Materials and
methods. Retrospective study concerning 30 patients with chronic
low back pain. All patients had evaluation of pain intensity with
VAS, functional impairment with Quebec Back Pain Disability Scale
and psychological component with HAD scale. Results. The study
included 26 men and 44 women with a mean age of 41 years. Initial
HAD average was 14 for anxiety and 6 for depression.
HAD score varied with sex, duration of back pain, pain intensity and
especially with functional impairment. Improved HAD was noted in
92 %, two patients have worsened their HAD and 3 kept the same.
Lower was Quebec Back Pain Disability Scale best will be improve-
ment of HAD. Conclusion. Rehabilitation can reduce chronic pain
intensity and disability, improve functional capacity and limit the
psychological impact of LBP. However, this type of program requires
high levels of motivation and regular supervision from patients.
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Comparison of two instrumental muscle strength mea-
surement methods in the lower extremity in children
with CP
M. Bonikowski1, A. Czernuszenko1, J. Jagiel/l/o1,E. Źak12

1Mazovian Neuropsychiatric and Rehabilitation Center for Children
and Youth,Zagorze n.Warsaw,Poland
2Medical University of Silesia,Katowice,Poland

Introduction. The aim of this research was comparison of two
methods of instrumental measurement of voluntary isometric muscle
force:dynamometer measurement in standard positions with measu-
rement with a drive gait orthosis(DGO).Both methods were standar-
dized in previous studies (1,2). Materials and methods. The study
population consisted of 17 children(12m,15f) with CP–spastic diple-
gia aged from 6-14 years(mean 10,75)GMFCS. Voluntary isometric
muscle forces 3 groups of muscles:hip,knee flexors and knee exten-
sions were measured with MicroFet(Biometrics) dynamometric devi-
ce.All measurements were performed in standard positions.The same
muscle groups were measured with DGO.Patients were lifted above
the treadmill to position specific for control mode with preset fixed
joint angles(hip 30°,knee 45° flexion).Patients were asked to
perform either a flexion or extension movement in hip or knee joint.
Results. The results measured with DGO/MicroFET were as fol-
lowing:hip flexors SD=14,85±6,62/ 79,30±32,4 MED=12,75/75,4 knee
flexors SD=7,92±5,45/44±22,33 MED=6,4/38,knee extensions
SD=9,90±7,60/ 99,45±40,74 MED=8,3/96,75 .There was significant
lack of correlation between knee flexors measured with DGO and
MicroFet. Conclusion. Both methods can be used to measure the
muscle force.Correlation is noticeable only in knee flexion measur-
ment.The reason for no correlation in other measurements could be
in different position of patient during examinations.More research is
needed,on a larger groups and healthy persons.
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Case report: The effects of auditory rhythms in a
patient with persisting gait disorder six months post
brain injury
S.L. Rossetti2, K. Molatore1, C. Foti3
1Neurorehabilitation Medicine Ospedale Generale di zona “Moriggia-
Pelascini”, Gravedona-Italy
2Phd In Advanced Technology In Rehabilitation Medicine Tor
Vergata University Rome-Italy
3Department of Physical and Rehabilitation Medicine Tor Vergata
University Rome-Italy

Background. Sequential movements in patients with post brain
injury might be improved by the effects of external rhythmic cues.
Patient with TBI often results in functional deficits in posture, stance
and gait. The acoustic signals can shorten the reaction time of reflex
and voluntary movement and can increase physiological muscle acti-
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vity during H reflex stimulation. The auditory rhythms may facilitate
the development of effective motor programs by organizing move-
ment in anticipatory time, space and force pattern therefore making
movement trajectories more fluent, smooth and better timed. Case
report. A 70 years old patient, female, with persisting gait disorder
and right hemiparesis six months post brain injury became gait trai-
ning program with auditory stimulation rhythms. The patient was
characterized by hypertone to wirst and ankle right and severe pro-
prioceptive disturbances with robotic gait and low balance. Sessions
lasted 1 hour biweekly basis for a period of 3 months at department
of neurorehabilitation “Moriggia Pelascini” hospital. During the first
session was evaluated the patient through the use of rating scales. At
the end of the PRP the patient was evaluated again. Outcome mea-
sures comprised. Modified Ashworth Scale, Tinetti Gait Evaluation,
Gait assessment rating scale, Time Walking Test, Barthel index. Video
recording during the gait with and without music. Conclusion. The
patient in the last assessment has more control of her body, including
the best perception of the right and hypertone reduction with fluent
gait in better time and symmetry of ground-reaction forces and func-
tional performance. The music therapy is an effective therapeutic
strategy, on motor, affective, and behavioral functions complementing
exercise therapy for rehabilitation multifunctional.
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PAravertebral infiltrations or physical analgesia for
treatment of peripheral neuropathic pain: from discon-
nection to combination
I.B. Koleva1, R.D. Yoshinov2

1Department of Physical Medicine, Rehabilitation, Ergotherapy and
Sports at the Medical University of Pleven, Bulgaria
2Laboratory of Telematics at the Bulgarian Academy of Sciences,
Sofia, Bulgaria

Introduction. Different drugs and physical modalities are applied
for treatment of neuropathic pain. Objective. Comparative evaluation
of drug, physical and combined analgesia on radiculopathy.
Materials and methods. During last years a total of 195 patients are
investigated, randomized to five treatment groups of 39 each one. All
patients gave written informed consent before undergoing any exa-
mination or study procedure. Groups 1 & 2 received only drug the-
rapy – paravertebral infiltrations with vitamins of B group, local ane-
sthetic, and: in group 1 + corticosteroid, in group 2 + non-steroidal
anti-inflammatory drug. Patients of group 3 received only physical
modalities (transcutaneous electroneurostimulation, magnetic field,
exercises, massages, sea lye compresses). In groups 4 & 5 we combi-
ned drug and physical therapy: in group 4 – programs 1 + 3, in
group 5 - programs 2 + 3. Comparative analysis of results shows a
statistically significant improvement of pain relief (Visual analogue
scale, dolorimetry), vibration sense, thermosensibility, nerve irritabi-
lity and conductibility (electroneurography), depression and anxiety
(Zung scales). We observed best results in groups 4 and 5.
Conclusion. Drug therapy is efficient but with short duration.
Physical analgesia initiates its effect slowly, but its results are stable.
Best efficacy was observed in case of combination of medication
with physical modalities – in the beginning due to drug infiltrations,
toward the moment of active “input” of physical modalities. We
exposed our own concepts on mechanisms of physical analgesia. We
recommend the complex program for treatment of the radicular pain. 

Medical rehabilitation and occupational (ergo) therapy
- an adjuvant medical specialty under the supervision
of prm doctors: the bulgarian way 
I.B. Koleva1, T. Troev2, R.D. Yoshinov3

1Department of Physical Medicine, Rehabilitation, Ergotherapy and
Sport at the Medical University of Pleven, Bulgaria
2Clinic of Physiotherapy and Rehabilitation, Military Medical
Academy, Sofia, Bulgaria
3Laboratory of Telematics at the Bulgarian Academy of Sciences,
Sofia, Bulgaria

The review explores physiological and psychological bases of the
human vital need (as an imperative part of Man’s nature): the need
to work and to be occupied however. Authors suggest a personal
opinion about effective use of neuro-muscular and intellectual capa-
cities, and individual productivity and creativity, like a determinant
factor of the satisfaction of the effectuated work. Since the academic
year 2004/2005 in two Bulgarian Medical Universities (Sofia and
Pleven) the education in “Medical Rehabilitation and Ergotherapy
(MR&ET)” began. Authors explain difficulties, obstacles and the
atmosphere of controversy in the processus of development of the
medical specialty MR&ET. We give details about the Plan and
Programmes of the specialty MR&ET like an adjuvant medical spe-
cialty; the graduates of which must to work in the rehabilitation
practice under the supervision of doctors – specialists of Physical
and Rehabilitation Medicine (PRM). We give a detailed evaluation of
the impact of ergotherapy (occupational therapy) for stimulation of
functional recovery and improvement of autonomy, respectively
health-related quality of life in more then 1000 patients with invali-
dating socially important neurological conditions: post-stroke hemi-
paresis, multiple sclerosis, Parkinsonism; peripheral paresis. On the
base of our own experience, some perspectives in the development
of the rehabilitation in Bulgaria are strained. 

Rehabilitative approach to the ‘dropped head syndro-
me’ in ALS 
C. Berlingieri, S Lampa, G. Marcassa, F. Piccione, E. Cosentino, A. Merico
I.R.C.C.S. San Camillo, Lido, Venice, Italy

Introduction. The Dropped Head Syndrome (DHS) is characteri-
zed by a deficit of the cervical muscles, and it has been described in
isolated cases of the Amyotrophic Lateral Sclerosis (ALS). The conse-
quences regard deglutition, respiration and the possibility to look
forward. In literature there are no suggestions for rehabilitative inter-
ventions, except the use of an orthopedic collar. Our objective was
to evaluate the efficiency of the rehabilitative treatment and its con-
sequences on QoL. Materials and methods. 3 patients diagnosed
with ALS and bulbar signs have been studied (3 men aged 49, 57,
and 43; ALS-FRSr scores of 30, 28, and 29; the bulbar sub-scores of
6, 2, 4). The angle of inclination of the cervical part was about 30°
with a hypotrophy and a deficit particularly of the extensor muscles
(the superior trapezius with a MRC of 1-2, the SCM with a MRC of 2-
3). These evaluations, including a life quality scale (SF36), were exe-
cuted at the beginning and at the end of the study. The patients
underwent a neurorehablitative treatment in combination with a
non-conventional method; kinesiotaping, which main therapeutic
principle is biomechanical; it helped the active muscle-work in the
deficit areas, improving the proprioceptive stimuli and favouring
auto-correction. Results. At the conclusion of the study all three
patients have shown a reduction of the angle of inclination of the
cervical part as well as a reduction of the deficit of the extensor
muscles and an improvement of QoL score. Conclusion. Our pilot
study seems to indicate that an intense rehabilitative treatment inte-
grated with kinesiotaping improves the DHS, allowing an optimized
respiratory and logopaedic approach. All three patients had bulbar
exordium that seems to include Dropped Head Syndrome; a
hypothesis that is anatomy-physiology based, since the muscles
involved (the superior trapezius, the SCM and partly the elevator
scapulae muscle) are innerved by the accessory nerve.
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Paravertebral infiltrations or physical analgesia for
treatment of peripheral neuropathic pain: from discon-
nection to combination
I.B. Koleva1, R.D. Yoshinov2

1Department of Physical Medicine, Rehabilitation, Ergotherapy and
Sports at the Medical University of Pleven – Bulgaria
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Introduction. Different drugs and physical modalities are applied
for treatment of neuropathic pain. Objective. Comparative evaluation
of drug, physical and combined analgesia on radiculopathy.
Materials and methods. During last years a total of 195 patients are
investigated, randomized to five treatment groups of 39 each one. All
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patients gave written informed consent before undergoing any exa-
mination or study procedure. Groups 1 & 2 received only drug the-
rapy – paravertebral infiltrations with vitamins of B group, local ane-
sthetic, and: in group 1 + corticosteroid, in group 2 + non-steroidal
anti-inflammatory drug. Patients of group 3 received only physical
modalities (transcutaneous electroneurostimulation, magnetic field,
exercises, massages, sea lye compresses). In groups 4 & 5 we combi-
ned drug and physical therapy: in group 4 – programs 1 + 3, in
group 5 - programs 2 + 3. Comparative analysis of results shows a
statistically significant improvement of pain relief (Visual analogue
scale, dolorimetry), vibration sense, thermosensibility, nerve irritabi-
lity and conductibility (electroneurography), depression and anxiety
(Zung scales). We observed best results in groups 4 and 5.
Conclusion. Drug therapy is efficient but with short duration.
Physical analgesia initiates its effect slowly, but its results are stable.
Best efficacy was observed in case of combination of medication
with physical modalities – in the beginning due to drug infiltrations,
toward the moment of active “input” of physical modalities. We
exposed our own concepts on mechanisms of physical analgesia. We
recommend the complex program for treatment of the radicular pain. 

Body fatness influence on treatment effects in patients
with subacute low back pain 
M. Terek, M. Zlatkovic-Svenda, N. Djurovic, G. Radunovic
Institute of Rheumathology, Belgrade, Serbia

Introduction. The aim of the stady was to assess the body fat-
ness influence on the effect of treatment in patients with subacute
low back pain. Materials and methods. Prospective study included
73 out-patients (14 male and 59 female), aged 54,71 ±12,72 years
with low back pain. Patients were treated in Institute of
Rheumatology, Belgrade, year 2008/09. The amount of body fat was
demonstrated as body mass index (BMI), as recommended by the
World Health Organisation. All patients underwent the same ( phisi-
cal therapy and medication) two-weeks therapy. The level of pain
was measured on Visual Analogue Scale (VAS) and the functional
status was measured with Quebec Back Pain Disability Score
(QBPDS). All measurements were done before and after the specific
treatment. Analyses were carried out using SPSS 16.0 (descriptive
methods: mean, standard deviation and analytic methods: Wilcoxon
and Mann Whitney test). Results. According to BMI, patients were
divided into two groups: Group A - 17 (23,29%) patients with nor-
mal weight (mean BMI 22,95) and Group B - 56 (76,71%) overwei-
ghted patients (mean BMI 35,02). Mean VAS was 71,4 before and
29,05 after the treatment in the Group A and 70,2 before and 36,6
after the treatment in the Group B (p=0,000 and p=0,002 respecti-
vely). Mean QBPDS was 61,9 before and 36,41 after the treatment in
the Group A and 60,10 before and 34,82 after the treatment in the
Group B (both p=0,000). Comparing the two groups after the treat-
ment, there were no differences concerning pain level (p=0,146) and
functional status (p=0,123). Conclusion. The level of pain was
decreased and functional status was improved in both groups after
the treatment. There was no differente response on treatment in the
investigated groups of patients with subacute low back pain.
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The Evaluation of The Effects of Therapeutic Exercise
on Lumbar and Pelvic Pain in Pregnant Women of
Isfahan City 
Sayed Mohsen Mirbod, Fateme Mortazi, Mariam Zarin Moghadam
Rehabilitation School , Isfahan University of Medical Science

Introduction. According to the studies from 1999 to 2008, 50% of
the pregnant women suffer from Low back pain. Decreasing in low
back pain by exercise therapy is unknown because the studies are
inconclusive. the aim of the presence investigation is effect of the exer-
cise therapy in decrease low back pain & pelvic pain in pregnancy in
Isfahan city. Materials and methods. This is control trial study.
Around 58 pregnant women 3 to 7 month of pregnancy aging between
20 to 35, being visited in our obstetric and Gynecologic Clinic that suf-
fer from low back pain & pelvic pain. They considered in 2 group
accidentally. First group (n=29) treated the exercise and second
group(n=29) was without any treatment. All of the patients completed
the first questioner (number 1 ) that consists of the information about

low back pain & ability of daily activity. One month later all of them
completed the second questioner (number 2). Results. The data were
analyzed by SPSS 14 software. We found that there was a significant
difference between treatment group & controlling group in all of the
daily activity (P<0/05). Also we detect a significant difference decrease
in pelvic & low back pain in treatment group . But we don’t detect the
significant difference in controlling group. (P<0/05). Conclusion.
Exercise therapy can decrease the pelvic & Low back pain during pre-
gnancy and increase the quality of the pregnant life.
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The evaluation of the effectiveness of educational book-
let on reduction of neck pain among dentists of
Isfahan.
Abdolkarim Karimi, Soghra Jokar, Hurie Kamaledini, Faride Mozafari
Rehabilitation School,Isfahan University of Medical Science

Introduction. Neck pain is a common musculoskeletal disorder
among dentists due to their posture and positioning during their
profession. The effectiveness of educational booklet is not clarified
in articles; in particular, this effectiveness is not investigated in
Iranian population up to the present time. Materials and methods.
An experimental prospective design selected for the study. A sample
of 30 dentists with neck pain recruited consecutively to the study. A
prepared booklet including neck care and neck exercises offered to
the subjects to practice regularly. The information and data collected
through questionnaire and checklist. Neck pain and Disability Scale
(NPDS) was used as an outcome measure. Repeated measure
ANOVA (RMANOVA) used for analyzing data at follow up. Results.
The analysis of data indicated that the educational booklet reduced
the pain and disability after 4 weeks (P<0/001) and 6 weeks
(P<0/001). Conclusion. The results of study  imply that education
through booklet is effective on reduction of neck pain and disability
among dentists. The results concur with the studies which show the
positive effects of educational booklet on patients with back pain.

Cardio-vascular functions and physical endurance
Lazovic Milica
Institut of Rehabilitation, Belgrade, Sokobanjska 17, Serbia                   

Introduction. The cardiovascular system function is considered to
be one of the most important functions of the human body. The pri-
mary function of the heart is to impart energy to blood in order to
generate and sustain an arterial blood pressure necessary to provide
adequate perfusion of organs. Physical endurance is the time span
between the beginning of physical activity by an individual and the
termination because of exhaustion. Cardiovascular endurance (CE) is
the ability of the heart, lungs and blood vessels to deliver oxygen to
working muscles and tissues, as well as the ability of those muscles
and tissues to utilize that oxygen. CE is also frequently called cardio-
respiratory endurance, cardiovascular fitness, aerobic capacity, aerobic
fitness or is sometimes more broadly termed “endurance” - although
endurance may also refer to the ability of the muscle to do repeated
work without fatigue. It is also one of the five components of physical
fitness. Cardiovascular endurance can be measured using a number of
formal clinical methods including: Vo2Max Test, Ventilatory Threshold
or Lactate Threshold Test, Graded Exercise Tests, Exercise
Electrocardiography. Non-clinical tests for cardiovascular endurance:
Resting Heart Rate, Cooper Test, Estimated Vo2Max. Borg test is also
very usefull as practical test of perceived exertion by accocnt a per-
sons fatique level. Conclusion. Like training your muscles, conti-
nuously challenging your cardiovascular system with increased levels
of aerobic activity will generally result in gains in cardiovascular endu-
rance and fitness. This can be duration running, biking, swimming,
cardio at the gym, or even higher-intensity activities like sprinting or
interval training, which have been shown to increase VO2Max.
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The lateral fracture of femur, news in the field of reha-
bilitation: our experience
G.E. Fata1, L. Di Bisceglie1, G. Di Bisceglie2

1Istituti Ospedalieri Don Uva-Bisceglie, U.O.C. di Medicina Fisica e
Riabilitativa
2Università degli Studi La Sapienza, Facoltà di Ingegneria Biome-
dica, Roma

Introduction. To optimize the path from severe osteoporosis frac-
ture to functional recovery, was designed a path that uses TPTD to
accelerate the rehabilitation process. Materials and methods. The
osteoinductor drug used is “FORSTEO” 20 mcgr/80 mcl. with Ca and
Vit D. on lateral fractures of the femur due to severe osteoporosis.
Eligible patients with lateral fracture of the femur. At admission in
Orthopedics, blood chemistry tests on bone metabolism, X rays back
lumbar spine in 2P, osteosynthesis, discharge showing the loading
and prescription of TPTD, Ca and Vit D. At admission in U.O. of
Physical and Rehabilitation Medicine, administration of evaluative
scales (Barthel Index, ADL, IADL, assessing muscle strength,
Functional Ambulation Category, VAS, Qualeffo, Cognitive Tests,
anxiety and depression rating scales). Then it is started a rehabilita-
tion program of close steps for the treated group and of natural cir-
cuit for that of control. Results. Integrated treatment involves redu-
cing the time for healing and improving the quality of patients’ life.
The early granting of loading promotes functional recovery, reducing
the time spent in hospital with a favourable outcome. Conclusion.
Preliminary results show <% contralateral femur fracture at 12 and 18
months, reduced level of results and% of death in the first year,
quicker reintegration, <costs for rehabilitation, <% of Disability.
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ICARS project: Italy-Jordan cooperation in rehabilita-
tion sciences
G. Della Bella, T. Sciarra, C. Foti
PHD in “Advanced Technology in Rehabilitation Medicine”, Tor
Vergata University, Rome, Italy

Introduction. The Italian-Jordanian Cooperation project to the
Strengthening of the Faculty of Rehabilitation Sciences at the
University of Jordan (ICARS Project) was officially started on
November 16th 2007. A relevant education component included the
training of nine Jordanian experts for a period of 18 months at Tor
Vergata University in Rome and at “G. D’Annunzio” University in
Chieti, and a whole series of seminars, lectures and courses held by
Italian professors at Jordan University in Amman. Materials and
methods. This project aims at finding specialized personnel through
the training of 130 students in Jordan, and up-scaling the professio-
nal skills in Italy for 9 Jordan experts of O&P and PT sectors. An
agreement was signed between the Italian and Jordan Governments
to support the Faculty of Rehabilitation Sciences at the University of
Jordan. The Italian side provides a total amount of Euro 3.9 million.
The Italian support would contribute in providing both the needed
equipment for the Faculty of Rehabilitation Sciences, and the
secondment of professional Italian professors in the fields of
Physical and Rehabilitation Medicine. The direct beneficiaries are the
students at the Faculty of Rehabilitation Sciences in Amman.
Results. The project is ongoing and in 2010 will also be achieved
the last phase of the reinforcement of the Faculty. The concluding
phase of the project is to supply the PT and O&P laboratories at the
Jordan University with proper and technologically advance equip-
ment. This will allow Jordanian professors and students to practice
the skills and techniques learnt through the project. Conclusion.
Italian-Jordan cooperation ( ICARS ) project represents a wide and
complete educational model for enhancing the capacities of the
rehabilitation sciences in a developing country.

Perceived disadvantage caused by lower back pain 
K. Mattila, M. Leino, C. Suominen, R. Tuominen
Department of public health, University of Turku, Finland.

Objective. To evaluate the disadvantages caused by lower back
pain (LBP) in work, housework and leisure time activities. Materials
and methods. The data was based on a systematic sampling of
physicians’ referrals due to LBP to the outpatient clinic of Physical
and Rehabilitation Medicine in Turku University Hospital. Trained
interviewer conducted telephone interviews among 39 consecutive
referred patients. The patients were asked to assess how well they
performed in work, in housework and in leisure time activities with
LBP. Also they gave estimates on how well they would expect to
perform in all of these activities, given that they did not have LBP.
All assessments were done using VAS-typed scales with endpoints 0)
do not perform at all and 100) performs without any problems. The
differences in perceived scores for performance with and without
LBP were used to depict the level of disadvantage. Socio-demo-
graphic and work-related background data were solicited. All
subjects participated. Results. On average, the overall disadvantage
score was 25.3. Men perceived significantly (p<0.05) more disadvan-
tage (28.9) due to LBP than women (24.0). Among women the most
disadvantage was considered in housework (31.2) and among men
in leisure time activities (35.5). Because of LBP 32 out of the 39
subjects had been forced to give up one or more leisure time activi-
ties. On average the number of leisure time activities given up was
2.1 and those reduced 1.2. Men had given up or reduced more often
sports related activities than women. Ninety-five percent of the
subject had received assistance in housework, women 190 minutes
and men 240 minutes per week. Among those who work, 81.0 % of
women reported to perform well in work, and 42.9 % of men.
Conclusion. When estimating the overall burden of LBP the measu-
res of work related productivity losses should be complemented
with measures of performance in housework and limitations in leisu-
re time activities.

Effects of FES Cycling in the Late Recovery of Chronic
Patients with Spinal Cor Injury
E. Yasar, B. Yilmaz, A.S. Goktepe
Gulhane Military Medical Academy, Physical Medicine and
Rehabilitation Department, TAF Rehabilitation Center

Introduction. The aim of our study is to display the effects of
this system on poor ambulated chronic spinal cord injured patients
with objective activity assessments of walking. Materials and
Methods. In this study, the functional electrical stimulation (FES)
assisted bicycle was applied to the ambulated (at least 10 meter
independently, or with the assistance of a cain or walker, but no
hip-knee-ankle-foot orthosis) patients with incomplete lesion (ASIA
C or D) from any injury at least 2 years earlier. The study subjects
were asked to undergo a 60 minute FES assisted bicycling session
three times/week for a period of 16 weeks. The assessments were
done at the beginning of the study and, 3rd and 6th months.
Spasticity level (Modified Ashworth Scale), motor score, Functional
Independence Measurement (FIM), injury level, SF-36, the asses-
sment of walking with 3D Motional Analysis, the measurement of
energy expenditure with cardiopulmonary exercise test device, and
the assessment of knee proprioception (repositioning error) with
isokinetic exercise test device were the assessment parameters of
our study. Results. 10 patients with SCI patients with a mean age
37,50± 13,38 years were included. 5 of them were tetraplegic. There
were statistically significant improvements in motor scores, FIM sco-
res, physical function scores of SF – 36, and energy expenditure
values (p<0,05). Although a decrease in repositioning errors with the
knee movements and improvements in gait parameters obtained
from 3D Motional Analysis were observed, these improvements were
not statistically significant (p>0,05). When the spasticity values
decreased in the first 3 months period, EMG amplitudes of rectus
and hamstring muscles also lessened. They increased in the second
3 months period. Conclusion. FES cycling has good effects and
may be useful on the ambulation levels of the patients with chronic
SCI. It may contribute functional recovery in the late period of SCI.
Notification. This study was supported and sponsored by The
Scientific and Technological Research Council of Turkey
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Nosocomial Urinary Tract Infections in A Neurologic
Rehabilitation Center 
B. Yilmaz, F. Yavuz, E. Yasar
GMMA, Dept. of PM&R, TAF Rehabilitation Center

Introduction. In rehabilitation units, patients with a spinal cord
injury (SCI) and brain injury are particularly prone to nosocomial
urinary tract infections (UTIs)  due to some risk factors. Urinary
catheterization was a well-established risk factor for nosocomial uri-
nary tract infections in spinal cord injured patients. E.coli and orga-
nisms such as species of Proteus, Klebsiella, Pseudomonas, Serratia
and Enterococci are relatively more common in patients wtih cathe-
ter-associated UTI. Frequent exposure to antibiotics increases the
risk of infection wtih antibiotic-resistant organisms, further complica-
ting the treatment of UTIs. The objective of this retrospective study
are to describe a two-year data of nosocomial urinary tract infection
from our rehabilitation center. Materials and methods. We perfor-
med a descriptive, retrospective analysis of nosocomial urinary tract
infections between 2007-2009. We compared that pathogens of
nosocomial urinary tract infection between brain and spinal cord
injured patients. Also we compared that pathogens of nosocomial
urinary tract infection between acute care unit and spinal cord inju-
ries unit. Results. 324 patients were included in this study. Of these,
276 had SCI hospitalized in either acute care unit and spinal cord
injuries unit and 48 had brain injury. Among the nosocomial UTIs,
189 infections (%58.3) were asymptomatic bacteriuria (ASB) and 135
infections (%41.6) were symptomatic urinary tract infection(SUTI).
The comparison between acute care unit and spinal cord injuries
unit in terms of uropathogens was statistically different (p<0.05) Also
the comparison between spinal cord injured and brain injured
patients in terms of uropathogens was statistically different (p<0.05).
Urinary catheterization was significantly more frequent in spinal cord
injured patients than brain injured patients. Conclusion. The high
rate of infection is not only due to SCI but to the patient’s personal
hygiene and bladder drainage methods. Therefore the specific care
and prevention programmes must be applied and the use of indwel-
ling catheter should be removed as soon as possible with intermit-
tent catheter. Also frequent treatment of ASB can lead to bacterial
resistance. So that the restricted use of antibiotics are required to
prevent development of antibiotic resistance.

Gait and Energy Expenditure Analysis in Decision
about Using WalkAide System in a Stroke Patient
Ridvan Alaca, Birol Balaban, E. Yasar
GMMA, Dept. of PM&R, TAF Rehabilitation Center

Introduction. We aimed in this case report to assess the effecti-
veness of WalkAide system on gait impairments and energy expendi-
ture in a case with chronic stroke. Materials and methods. A fema-
le patient with chronic hemiplegia was reported. She was admitted
to our stroke clinic with the complaint of walking difficulty, and she
was not pleased to use a plastic leaf-spring AFO because of cosme-
tic and tolerating problems. Her gastrocnemius muscle showed MAS
(Modified Ashworth Scale) 1+ spasticity. We planned for her a
WalkAide system which was a peroneal FES via a neuroprothesis.
She underwent gait analysis and energy consumption studies with
and without WalkAide system. The Vicon 512 Motion analysis system
was used for gait analysis. Walking energy expenditure measure-
ments were done with breath by breath method using an open-cir-
cuit indirect calorimeter (Vmax 29c, Sensormedics, USA). Results.
WalkAide application, as compared with the barefoot condition
improved walking speed, stride length and single support time.
Double support time was decreased significantly with it and no
change in cadance. Ankle dorsiflexion at initial contact, midstance
and midswing showed significiant increase. There was no significant
change in knee flexion at initial contact , maximum knee extension
at stance and maximum knee flexion at swing. The oxygen con-
sumption was significantly reduced during walking with WalkAide
system. Conclusion. WalkAide system may be useful in controlling
dynamic equinus deformity and reducing the energy expenditure of
gait in stroke patients. It will be beter to evaluate gait and energy
expenditure analysis in stroke patients, before decision to use
WalkAide in this patient group. Because this systems are expensive
applications.

Follow-up of breast cancer patients after negative senti-
nel node biopsy
H. Fernandes, C. Neri, P. Silva, Â. Rodrigues, J. Abreu de Sousa,
Otília Romano
Portuguese Institute of Oncology, Porto

Introduction. Sentinel lymph node biopsy (SLNB) is a surgical
procedure that tries to prevent lymph node dissection and its conse-
quences. In breast cancer, this technique has the potential to avoid
the standard axillary surgery, but it also has some complications.
The purpose of this study was to investigate the patients that had a
negative SLNB in their breast cancer surgery. Materials and me-
thods. In our institution, in the first three months of 2008 there were
106 patients with breast cancer surgery and negative axillary SLNB.
In the one year follow-up, 87 patients appeared and their shoulder
mobility and upper limb volume were assessed. Results. We found
relevant assimetric circumferential limb girth and, specially, decrea-
sed range of shoulder motion in some patients. This pathologic fin-
dings were associated with some surgical procedures and therapeu-
tic options and also with wound complications and greater body
mass index. The statistical analyses were performed using SPSS
software. Conclusion. All the patients with breast cancer that
underwent a negative axillary sentinel lymph node biopsy should be
periodically examinated and educated. There are some patients that
need specific treatment of their shoulder limitation and upper limb
swelling.
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Psychometrıc characterıstıcs of duruoz hand ındex ın
patıents wıth traumatıc hand ınjurıes
Erçalık Tülay, Şahin Füsun, Erçalık Cem, Doğu Beril, Yücel Serap,
Kuran Banu
Istanbul Şişli Etfal Training and Research Hospital Physical Therapy
and Rehabilitation

Introduction. To assess in patients with traumatic hand injuries
reliability, validity, and sensitivity to change of Duruoz Hand Index
(DHI) which has been developed as a self-report questionnaire for
the evaluation of activity limitation in rheumatoit artiritis. Materials
and methods. Sixty-five patients older than 16 years of age who
underwent surgical interventionafter flexor tendon injuries were
enrolled in this prospective validation study. Initial evaluations of all
patients were performed after the 3rd postoperative week . For test-
retest reliability, of DHI the patients were evaluated after 24 hours
from the initial evaluation and also 8 weeks later, DHI was fullfilled
for the evaluation of sensitivity to change. internal consistency, and
test-retest reliability DHI, were assessed by Chronbach’s alpha, and
intraclass correlation coefficient (ICC). The Construct validity evalua-
ted by Spearman’s rank correlation coefficient between DHI and
DASH and VAShd. Sensitivity to change was estimated using standar-
dized response mean (SRM), and effect size (ES). Results. Mean age
of the patients was 30,25±11,07 years. Totally 140 fingers of 52 male,
and 13 female patients were injured. Internal consistency, and test-
rest reliability of DHI were at an excellent level. Chronbach’s alpha,
and ICC values were found to be 0.87, and 0.99, respectively. In the
assessments of validity, highly significant correlation was detected
between DHIwith scores of DASH, and VAS-hd scales (r=0,86,
p<0,0001, r=0,54, p<0,0001 respectively). Standardized response
mean values were higher than 0.80 for total and all subgroup scores
of DHI, while ES estimates for total, and all subgroup scores related
only to workplaces, and other subgroups were 0.66, and 0.79,
respectively, however total and all other subgroup scores were
above 0.80. Conclusion. DHI is a reliable, valid questionnaire to
assess hand related activity limitation in patients with traumatic hand
injuries. Also due to its high levely responsiveness.  DHI can be
used for assessing the clinical course of the traumatic hand injured
patient.
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Musictherapy and parkinson’s disease
A. De Serio1, D. Forenza2, G. Megna3

1Professor, Music Conservatory – University, Bari (Italy)
2Engineer, Landscape Bioecologist, M.A. Academy, Bari (Italy)
3Professor, Medical Faculty, Dept. of Rehabilitation Medicine,
University, Bari (Italy)

Introduction. In Rehabilitative Medicine the Musictherapy can
enhance the afferent pathways for the cortical image of every kinetic
project. In this experimental work the Authors carry out the
Parkinson Musictherapy Plan (PkMtP). The Parkinson’s disease
attacks the extrapyramidal system and loosens the ventral system
function that provides for posture and automatic movements. The
nondominant (right) hemisphere fulfils a surveillance function
towards these automatic movements that take part in daily motor
and relations acts. The Musictherapy is a rehabilitative reinforcement
to improve the nondominant hemisphere function and automatic
kinetic programs. Materials and methods. Ten male patients with
Parkinson’s disease (aged from 40 to 75) take part in the individual
Musictherapy (Mt) treatment twice a week for six months in their
hospital room. Mt session length: 45 minutes. Sonorous-Musical
Instruments (SMI): Rhythmic Instruments (RI) as percussions and
Edible SMI (ESMI) the first Author has invented; Melodic Instruments
(MI); recorded music. Several stages of PkMtP: welcome song;
patient’s Rhythmic/Melodic Improvisation (RMImp) by RI, voice
(rhythmic speech, singing drills), MI; patient/musictherapist’s Musical
Dialogue (MD); song composition; recorded music listening connec-
ted with patient’s Physical Activity (PhyA) of upper/lower limbs in
accordance with the Musical Parameters Features (MPaFe). –
Analysis of RMImp, MD, PhyA. - Evaluation of patient’s Cardiac
Frequency (CF) and Blood Pressure (BPr) before/ after Mt treatment.
Results. The MPaFe-movement system promotes a patient’s emotio-
nal swelling / slackening and the physical activity, mood, speech
and self esteem improvement. After the Mt the patient’s CF and BPr
values and the neuropsychophysical balance show a normotypic
trend. Conclusion. The PkMtP improves teleological motor sequen-
ces and social relations and then it’s an important rehabilitative
opportunity for Parkinson’s disease.
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Pulmonary Rehabilitation: Which Cardiovascular
Evaluation previous to a Pulmonary Rehabilitation
Program?
S. Marques, M.M. Ribeiro, M.J. Miranda
Centro Hospitalar do Porto, Hospital Santo António, Physical
Medicine Rehabilitation Department

Chronic Obstructive Pulmonary Disease (COPD) affects about 5%
of adult population. It is most certain that in the near future this
disease will be the third leading cause of death and the fifth leading
cause of disability worldwide. Rehabilitation Pulmonary is now a
well-established evidence-based therapy for patients with chronic
lung disease. COPD is a systemic disease with extra-pulmonary
manifestations, namely cardiovascular disease. Many epidemiological
studies demonstrated that COPD is an independent risk factor for
cardiovascular disease (arrhythmias, ischemic heart disease and heart
failure). The fact that COPD is by itself an independent risk for car-
diovascular disease stresses the need to define a very specific eva-
luation before initiating a pulmonary rehabilitation program. The
authors propose a cardiac evaluation protocol for Chronic Disease
Pulmonary patients who are candidates to a Pulmonary Rehabili-
tation Program.
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Characterizing a Portuguese lower limb amputee popu-
lation
I. Machado Vaz, V. Roque, S. Pimentel, H. Duro
Hospital S. João, E.P.E., Porto

Introduction. This study aimed to characterize sociodemografic
variables, level and cause of amputation, quality of life, functional
capacity and psychiatric disability of Portuguese lower limb ampu-
tees. Materials and methods. Participations were 27 patients with
lower limb amputation with mean duration of 48 days. They were
recruited as a consecutive sample of new referrals with lower limb
amputation. Participants were asked to fill in a questionnaire that
included a battery of questions requesting brief information about
sociodemographic variables and characteristics of amputation. The
quality of life was characterized by the SF-36, the functional capacity
was quantified by the Amputee Mobility Predictor (AMP), and the
level of depression and anxiety in each participating patient was
assessed by the Hospital Anxiety and Depression Scale (HADS).
Results. Of the 27 patients, 81,5% were man (N = 22), mean age
68,5 years old, 81,5% (N=22) were married, 11,1% (N=3) were single
and 7,4% (N=2) were widowers, 96,3% (N=26) were unemployed,
88,9% (N=24) had amputations of vascular cause, 63,0% (N=17) had
above the knee amputations. The mean score of the SF-36v2 for
physical component summary was 32,3 and for mental component
summary was 42,4. Data from AMP showed mean 8,82, ranging from
3 to 20. Based on HADS our results showed that among the 27
amputees: 44,4% (N=12) had an anxiety (level ≥ 8), and 37,0%
(N=10) had depression (score ≥ 8). Conclusion. The findings of the
present study reinforce the high incidence of psychiatric disability in
amputees. It suggests that psychiatric evaluation and adequate reha-
bilitation should be part of their overall management.
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Short term effectiveness of ultrasound therapy in knee
osteoarthritis
F. Tascioglu, S. Kuzgun, O. Armagan, G. Ogutluler 
Osmangazi University, Faculty of Medicine, Department of Physical
Therapy and Rehabilitation, Eskisehir, TURKEY

Introduction. The aim of this study was to evaluate the short
term efficacy of ultrasound therapy in patients with knee osteoarthri-
tis (OA). Materials and methods. The study design was randomi-
sed, placebo-controlled and double- blinded. Ninety patients with
bilateral knee OA according to the American Collage of Rheuma-
tology criteria were randomly assigned to three treatment groups: In
group I continuous ultrasonic waves with 1 MHz frequency and 2
watt/cm2 power were applied for 5 minutes in each session. In the
second group, for the pulsed sonication, the same ultrasound was set
at a frequency of 1 MHz and 2 watt/cm2 power and pulsed mode
duty cycle of 1:4. The patients in the third group were treated with
placebo ultrasound. All treatments were applied 5 times a week, with
10 treatments in all. Therapeutic effects were evaluated by visual ana-
log scale for pain, Western Ontario and McMaster Universities
osteoarthritis index scores (WOMAC), 20 meter walking time, and
knee range of motion. Assessments were done at baseline and at the
end of the treatment. Results. Compared to baseline, significant
improvements were observed in VAS (p=0.011, p=0.000, p=0.013,
respectively) and WOMAC scores (p= 0.049; p=0.001; p= 0.046,
respectively) in all groups. The reduction in pain and WOMAC scores
were significantly higher in patients treated with pulsed ultrasound
than in patients in the placebo group (p=0.012, p= 0.039). We found
no significant improvement in ROM values within the groups at the
end of the treatment. No significant improvements over placebo were
observed with regard to ambulation speed and range of motion.
Conclusion. We suggest that pulsed ultrasound therapy is a safe and
effective treatment modality in patients with knee OA. Further resear-
ch is required to investigate the long-term efficacy, other dosages and
application forms of therapeutic ultrasound.
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Treatment of carpal tunnel syndrome with low level
laser: Clinical, ultrasonographical and electrophysiolo-
gical assessment
F. Tascioglu1, N. Akcar Degirmenci2, S. Ozkan3, O. Mehmetoglu1

Osmangazi University, Faculty of Medicine, Departments of 
1Physical Therapy and Rehabilitation, 
2Radyology, 
3Neurology, Eskisehir, Turkey

Introduction. The aim of this study was to investigate the effi-
cacy of low level laser therapy in patients with carpal tunnel syndro-
me (CTS). Materials and methods. The study design was randomi-
sed, placebo-controlled and double- blinded. Sixty patients with CTS
were included and randomly assigned to three treatment groups:
active laser with dosage of 1.2/2 minutes/per painful point, active
laser with a dosage of 0.6J/2 minutes/per painful point, and placebo
laser treatment groups. A total of 5 points across the median nerve
trace were irradiated with the laser probe. For the source of low
power laser, a Gal-Al-As diode laser device was used with a power
output of 50 mW and a wavelength of 830 nm. The patients were
treated 5 times weekly with 10 treatments in all. The clinical asses-
sments included pain intensity measured by visual analogue scale
(VAS), grip strength symptom severity Score (SSS), functional status
score (FSS), and nerve conduction studies, In addition, the cross-sec-
tional area of the median nerve was measured by ultrasonography.
Results. Compared to baseline, VAS scores (group 1, p<0.001; group
2, p<0.001; group 3, p<0.01) and grip strength (p<0.05) improved
significantly in all groups at the end of the study. Similarly, signifi-
cant improvements were observed in both active treatment groups
(p<0.001) and placebo laser group (p<0.01) with regard to SSS and
FSS (p<0.05) scores. The CSA of median nerve did not show any
improvement within the groups. Only sensorial nerve velocity mea-
surements on the palmar region showed a significant improvement
in both active laser groups at the end of the therapy (p<0.01). No
significant differences were found among the treatment groups with
regard to outcome measures chosen in this study. Conclusion. With
the chosen laser type and dose regimen, the results that we obtained
in this study, suggested that low-level laser therapy has no superio-
rity over placebo in CTS.
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Therapeutic Potential of Different Modes of Exercise in
Type 2 Diabetes
W. Geidl, K. Pfeifer
Institute of Sport Science and Sport, Friedrich-Alexander University
Erlangen-Nuremberg, Germany 

Introduction. The effects of endurance, resistance and combined
training on glucose control and some cardiovascular risk factors for
persons with Typ 2 Diabetes are well known (Snowling 2006,
Thomas 2006). A comprehensive review of the therapeutic potential
of different modes of exercise is missing. Materials and methods.
We used systematic hierarchic review methods to identify potential
scientific reports, determine the eligibility, synthesize results and
interpret findings in a narrative way. We conducted searches in
MEDLINE, and Scopus until December 2008. In a first step guideli-
nes, reviews and meta-analyses were evaluated. Analysis of primary
studies was limited to topics where no systematic work was availa-
ble. English- and German-language reports of exercise interventions
for adults with Typ 2 Diabetes were eligible for inclusion. Results.
Endurance training improves inflammation, sympathovagal balance,
arterial stiffness and endothelial function, furthermore it prevents
hypoglycaemia, peripheral neuropathy and microalbuminuria.
Resistance training is superior to increase muscle strength, muscle
mass and lean body mass. Both exercise interventions are safe. The
risk of adverse events is low. One primary study with systematic
efforts to seek and document adverse events reported considerable
higher event rates than reviews for both interventions. Diabetic sub-
populations with serve obesity, exercise intolerance, neuropathy,
osteoarthrosis and low motivation could be mentally and physically
overcharged of requirements of endurance programs with subse-
quent high dropout. Conclusion. A comprehensive review of the

effects of different modes of exercise including adverse events,
extended cardiovascular risk profil, long term complications and
applicability for diabetic subpopulations contributes to appropriate
exercise prescriptions for persons with Typ 2 Diabetes.

References
Snowling NJ, Hopkins WG. Effects of different modes of exercise training on

glucose control and risk factors for complications in type 2 diabetic
patients: A meta-analysis. Diabetes Care 2006; 29(11): 2518-2527

Thomas D, Elliott E, Naughton G. Exercise for type 2 diabetes mellitus.
Cochrane Database of Systematic Reviews 2006

Chronic low back pain, depression and functional
impairment: a correlation study
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Introduction. Low back pain represents 18% of chronic pain.
Chronic low back pain is a major problem of public health with
enormous economic, psychological and social consequences. This
pain condition is associated with increased disability, lower quality
of life and poor relationship satisfaction and the psychological fac-
tors are excellent prognosis predictors. One in five chronic pain suf-
ferers had been diagnosed with depression as a result of their pain
and these two conditions are frequently associated. This study pre-
tends to determine the relationship between low back pain, psycho-
pathological symptoms and its influence in patients’ quality of life.
Materials and methods. This clinical study included 31 patients
with chronic low back pain for more than 12 weeks, from both gen-
ders older than 40 years old and younger than 70 years old.
Assessment tools included the following health questionnaires:
Owestry Disability Index – version 2, Brief Symptom Inventory e
Short-Form-36, in the Portuguese validated versions. Results. This
sample obtained an “incapacity score” of 35,80%, corresponding to
moderate disability. The quality of life of the patients with low back
pain is globally poor and its physical dimension is more affected
than its mental dimension. It was demonstrated a higher prevalence
of somatization (r=0,000) and depression (r=0,039) in this sample
than in the general population. The Positive Symptoms Indice of
Brief Symptom Inventory also has a higher value on this sample;
which allows us to classify it as a population with a higher prevalen-
ce of emocional disturbances. There are significant correlations
between these psychopathological dimensions and the total Owestry
Disability Index (incapacity) but not with the pain intensity. The
pain resulting incapacity is associated with a lower quality of life.
The quality of life is also lower when associated with somatization
and depression, but it is essentially affected on its mental dimension.
Conclusion. Low back pain is associated with more incapacity and
its course is associated with psychological and social variables. It
supports the importance of effective managing psychological factors
and emotional distress when treating low back pain.

Dynamic Elbow Supination Brace to Correct Elbow
Contracture 
Ki Un Jang, Ji Soo Choi, Ju Youn Lee, Jeong Hyeon Mun, Cheong
Hoon Seo
Department of Rehabilitation Medicine, Burn Center, Hangang
Sacred Heart Hospital, Hallym University Medical School, Seoul,
South Korea 

Introduction. Patients who have limit of elbow supination from
burn often contend with a severe functional limit in activity of daily
living.1) Conventional splint or serial casting were invented to pre-
vent elbow contracture, however it could not often improve elbow
supination anymore.2) The purpose of this article is to present a
dynamic forced elbow supination orthosis to overcome this pro-
blem. Cases. A burn patient, who had 3rd 40% flame burn and
extensive burn of upper extremities, face, neck, and chest, had a
limit of left elbow supination nearly 0 degree. The hypertrophic scar
and skin contracture were developed around both elbow joint,
which results in moderate to severe contracture of elbow. The physi-
cal modality of infrared, laser, complex exercise and occupational
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therapy were daily performed, and then the range of motion was
beginning to improve but at night it was again aggrevated. Repeated
daily treatment with conventional elbow splint made only the
flexion angle improved to 90 flexion, but supination angle showed
nearly no change. In 4 weeks, the supination angle was improved to
only 35 degree. In addition of treatment, the dynamic elbow supina-
tion brace was fabricated,3) which has a supination power by a rub-
ber band or spring device of the orthotic joint. The orthosis was
keeping a lower grade sustained corrective force with coustom
made design and comfortable material.4) Elbow supination had
improved to 60 degree by this brace, however this brace also had
some problems which need to be improved in order to have more
effectiveness and comfortable function. Conclusion. The dynamic
forced elbow supination orthosis with limited motion joint had
improved the range of supination motion, which could not be corre-
cred anymore by the conventional static brace and exercise.
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Evaluation of the hands function in Charcot-Marie-
Tooth patients by sensory-engineered gloves 
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.
Introduction. Charcot-Marie-Tooth disease (CMT) is an inherited

sensory-motor neuropathy in which weakness and atrophy of intrin-
sic hand muscles may be late event, their impact on the patients life
being often underestimated. Materials and methods. 7 CMT
patients (3 males, 4 females, age 38.7 ± 12.6) entered the study.
They wore sensory-engineered gloves and performed uni- and bima-
nual finger tapping movements, without visual feedback, at self
paced mode, maximum voluntary rate and externally paced rates
(1Hz, 2Hz, 3Hz). Custom-made software generated pacing signals
and recorded the movement parameters.1 In addition, the 9 hole peg
test, handgrip and 3 point grip strength, Borg and VAS scales (to
evaluate exertion and fatigue) and DASH Questionnaire were
applied. Results. The touch duration/inter tapping interval ratio was
significantly higher in CMT subjects than in normal subjects mainly
during the execution of externally paced finger movements.
Accordingly the DASH Questionnaire detected a moderate disability
in CMT subjects. Both results were worse in patients more severy
affected, as judged by neurophysiological tests. The 9HPT was almo-
st unchanged before and after the finger tapping movements.
Patients showed a trend to strength deterioration, except for the
non-dominant 3 point grip. Conclusion. With this study we show
that the integration of the motor and proprioceptive systems in CMT
disease subjects during the execution of finger movements is affec-
ted. We will also present data regarding: 1) the ability of CMT
patients to perform uni and bimanually and the differences between
dominant and non-dominant hand; 2) fatigue after repeated hands
exercises; 3) correlation of the sensory-engineered gloves with some
other common outcome measures of hands function, to validate a
new protocol for the hand assessment in CMT patients.
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Efficacy of Extracorporeal Shock Wave Therapy for the
treatment of spasticity in Cerebral Palsy (CP): a pilot
study
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Introduction. Spasticity is an abnormality of the tonic stretch
reflex, commonly found in Cerebral Palsy (CP). Spasticity interferes
with the normal growth and functionality of muscle-tendons and
bone, and leads to secondary musculoskeletal deformities and func-
tional limitations and disability. The principal treatment aim in CP is
to decrease and control spasticity to retard the development of
secondary muscular and skeletal structural alterations, thus avoiding
or delaying the need for surgery. Extracorporeal Shock Waves
Therapy (ESWT) has been proved to be efficacious in the treatment
of tendon and osseous diseases, and its use has recently been exten-
ded to the ulcers and tissue healing field. In recent years, evidence
from the Literature suggests that ESWT can reduce muscle spasticity
but more evidences are necessary. Materials and methods. The
rationale of a pilot study is to prove safety and efficacy of ESWT for
the treatment of muscle spasticity in CP. 9 children with spastic
diplegic CP between the age of 6 and 10 years and Gross Motor
Function Classification System (GMFCS) levels of I,II were recruited
for this study. Partecipants were evaluated before ( baseline) and
after ( follow-up) the intervention period (T1) and 3 months later
(T2). The intervention program included 4 sessions of ESWT (once a
week). Primary outcome measurements were: ankle ROM, calf spa-
sticity by MAS and Tardieu scales, descriptive walking abilities by
Function walking scale levels and quantitative gait analysis.
Secondary outcome were individually defined by Goal Attainment
scale (GAS). Results. Statistically significative improvements in ankle
ROM, calf spasticity by MAS, walking abilities by Function walking
scale levels and spatial temporal parameters were found at T1 main-
tained at T2. No significative changes were found in kinematik and
kinetic gait parameters. Conclusion. These findings provide clinical
evidence in this new field of application in term of efficacy , safety
and painless treatment approach in CP tone reduction
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Evaluation of long-term use of a static hand-wrist
orthosis in patients after chronic stroke
J.W.G. Meijer, D. van Grinsven, J. Fassaert, G. Jordan, R. Blok, 
A. Andringa
Rehabilitation Center Breda / Revant Rehabilitation Centers and
OIM-Brabant Breda; Breda, the Netherlands.

Introduction. Many chronic stroke patients have a non-functio-
nal spastic upper extremity. Despite of spasticity treatment by para-
medical interventions, medication, nerve or neuromuscular blocks or
orthotics, flexor contractures and secondary complications occur,
such as pain and problems of the skin and hygiene maintenance ,
sometimes even leading to clenched fist. To prevent contractures,
static orthotics worn 8 hours/day are prescribed. These static ortho-
tics seem to cause pain and discomfort, and therefore cannot be
worn the required 8 hours/day. In this study we evaluate the use of
a static orthosis in chronic stroke patients. Materials and methods.
All stroke patients in our institute who received a static wrist-finger
orthosis to inhibit spasticity and prevent contractures were included.
They were interviewed on current use, effects on spasticity, hygiene
maintenance and pain and applied co-interventions. Results.
Thirteen patients were included ( mean age 58 years, 12 months
after prescribing the orthosis, 15-20 months post-stroke). 2/13 (15%)
stopped using the orthosis because of the negative influence on
pain and spasticity. Of the remaining 11 users, 5 (45%) complained
about comfort, 2 (19%) did not resist use 8 hours/day because of
discomfort. No positive effects on spasticity were reported, a slight
effect on pain and in some effects on hygiene maintenance. Seven
patients (64%) needed co-interventions to endure spasticity and
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wearing the orthosis by medication use (oral or Botulinum toxin) or
paramedical treatment (9/11, 82%). Conclusion. Half of the patients
with static orthosis to prevent contractures complain about
discomfort and need co-interventions. Fifteen % stopped wearing
the orthosis and of the remaining 11 patients 2 (19%) could not
stand the prescribed wearing time. The combination of a static devi-
ce and fluctuating spasticity levels lead to pain and discomfort. For
these patients, a dynamic orthosis according the Low Load
Prolonged Stretch principle might be more adequate. 

Effects of application of 0,485MHz radio-frequency
through the use of a capacitive-resistive energy transfer
on the muscle tissue using a double-blind crossover
study 
M. Tofanicchio1, C. Tranquilli2, G. Annino1, M. Hawamdeh1,  
L. Giordani1, G. Della Bella1, B. Contini1, E. Fanucci1, Bernardini1, 
C. Foti1
1PRM University of Rome “Tor Vergata”, Italy
2Istitute of Medicine and Science of Sport “A.Venerando” – CONI –
Rome, Italy

Introduction. Considerable interest raises the application of
capacitive-resistive systems in sports medicine and rehabilitation
Materials and methods. Ten subjects (27±2,5aa), with a negative
history of traumatic fractures, neoplastic or internal diseases, were
randomly recruited into 2 groups according to treatment modalities.
Case Group: applications of 0.485 MHz capacitive-resistive radio-fre-
quency with 10 min capacitive/10 min resistive/10 min capacitive
mode performed bilaterally on the quadriceps muscle using TECAR®

device. Control Group: placebo. All subject were submitted to: CPK,
myoglobin and lactate blood analysis; Bilaterally Power-Doppler
evaluation of quadriceps muscle, measuring small (1 mm) medium
(3mm) and large (> 3mm) spots on repere points; After 8 min of
warming up, CMJ, CJ 0-15s and CJ0-5s were measured on a platform
(Ergo jump, BoscoSystem). After 7 days, the Case Group was sub-
mitted to placebo and Control Group to protocol by a Cross-Over
study design. Results. A mean increase (m.i.) of CPK (p<0,05),
Myoglobin (p<0,01), Lactate (p<0,03) was observed in both groups,
but less increase in subjects in Case Group. Only in case group, a
m.i. of small (1 mm) medium (3mm) and large (> 3mm) spots was
observed (p<0,002). It was observed a decrease of Power (W/Kg) in
the control group (p<0,04). Conclusion. The application of 0.485
MHz capacitive-resistive radio-frequency, allows the reduction of
recovery time after repeated muscle exercises. 

Ultrasound findings and the efficiency of physical the-
rapy with patients suffering from knee sprain 
S. Muraj, B. Markulinc̆ić
Special hospital for physical medicine and rehabilitation Stubic̆ke
Toplice, Croatia

The aim of this study is to present ultrasound findings and effi-
ciency of physical therapy in treating the patients with sprained
knee  Materials and methods. in this study 60 patients were inclu-
ded at the average age of 32 and a recent knee sprain. The average
length of treatment was 24 days. Before starting with physical the-
rapy all of the patients underwent an ultrasound examination of
knee by means of Shimatzu 2200 using a linear probe at the fre-
quency of 8,5-10 MHz. The patients were given kinesitherapy treat-
ment folloving the local kriotherapy of the knee as well as a 30
minute low-frequency electromagnetic therapy. We were observing
the range of movement, swelling, quadriceps hypothrophy and
WOMAC 3.0. All of the measurings were done before and after treat-
ment. Results. The most common ultrasound finding established
with 38 patients is lesion of medial knee structures; 20 had medial
collateral ligament injury and 18 medial meniscus lesions. 8 patients
had laesions of lateral knee structures; 4 lateral collateral ligament
sprains and 4 lateral meniscus injuries. 14 patients had extensor
apparatus injuries; 5 patients dysplayed pattelar tendon sprain, 1 pat-
telar tendon tear, 5 had quadriceps tendon sprain while 3 had qua-
driceps tendon tears. 47 patients had swellings; 37 of them were dia-
gnosed with joint effusion and 10 had periarticular tissue edema.
Statystical analysis was carried out using Excell 2003 namely PHStat
with t- test. All parameters observed showed a statisticaly significant
improvement above the level of p= 0,05. Conclusion. physical the-
rapy proved to be highly efficient in treating knee sprain. The dia-

gnostic ultrasound was proved to be very useful in planning the
treatment due to its availability and the possibility of soft tissue exa-
mination. Knee swelling was caused by joint effusion with majority
of patients. 
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traction device on dynamic subjects 
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Introduction. Treatment by reduced loading on the spine has
been associated with manual or mechanical traction. However, to
date, current evidence is considered insufficient to permit conclusion
regarding the effect of vertebral traction on net health outcomes.
Materials and methods. We’ve been interested by positive subjecti-
ve clinical results through the application of “Vertical Ambulatory
Traction Device” on LBP patients. This reduces the load on the lum-
bar spine while allowing the subject to remain active and functional
in the upright position. The purpose of the study is to quantitatively
validate the clinical effects by using an instrumentation system that
will acquire multiple mechanical and bioelectrical measures to be
correlated with each other and with clinical results. A multifunctional
multisensor device will acquire simultaneously, muscular activity of
erector spinae from electromyogram , deep abdominal muscles
movement through UWB radar, mechanical forces and torques
applied by the body by strain gauges and, body positions and
movements by a set of accelerometers/inclinometers. At first, measu-
rements will be performed before, during and after the application
of the device on a homogeneous group of 60 healthy subjects,
Results. We have paid great attention to the review of the literature,
and therefore, at the sample selection, at the design and technical
implementation of the apparatus of research, in order to have com-
parable data with other works and repeatable tasks. Conclusion.
We can consider developments of new strategies of muscular recruit-
ment through modified proprioceptive inputs induced by the appa-
ratus in the erect position. 
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Multidisciplinary team experience regarding rehabilita-
tion of hand traumatic pathology, based on case pre-
sentations
C.M. Brailescu1, R.G. Scarlet1, A. Murgu1, A.S. Nica1, G. Mologhianu1,
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Introduction. As National Institute of Rehabilitation Medicine in
Romania, we manage with all kind of pathologyin PRM area (ortho-
pedic, rheumatologic, post-surgical, neurologic cases) and we have
the chance towork as a team with multi-disciplinary specialists.
During the last several years, we have had the opportunity to colla-
borate with the best Plastic and Reconstructive Surgery Department
of Romania, from Floreasca Emergency Hospital of Bucharest, hea-
ded by the professor Ioan Lascar, one of the most famous specialists
in hand surgery. Materials and methods. This paper presents

192 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



generalities about hand traumatic pathology (causes, mechanisms,
affectedstructures) and a management plan depending on the
seriousness of the damage, in which handrehabilitation is a major
therapeutic sequence after and between sequential plastic surgery
steps. We also present some interesting clinical cases with different
pathologies of the hand - especiallymajor post-traumatic events
(with vascular, neurologic, bony and soft tissue traumas, amputa-
tion), but also rare conditions (such as Lewandowski-Lutz syndro-
me), which needed complex plastic surgery intervention, prepared
and/or followed by a hand rehabilitation program in our clinique,
with great results for the patients. Results. The rehabilitation pro-
gram followed by the patients in Clinique II of National Institute is
complex,consisting in: electrotherapy, thermotherapy, therapeutical
massage, kinetotherapy, occupational therapy and is a team work,
with inter-disciplinar cooperation: rehabilitation team, surgeons,
orthetist, ergotherapist, social assistant, psychotherapist. Conclusion.
Hand rehabilitation is a complex process, which needs promptitude,
perseverence, vocation, experience, compliance and medical multi-
disciplinarity. Hand rehabilitation is a necessary sequence in postsur-
gical traumatic pathology for improving the patient’s quality of life
and for increasing the functional level for ADLs and social and prof-
fesional readaptation.
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Evidence-based results of using Rehabilitation program
for neurological sequelaes after traumatic injuries of
the hand
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Introduction. The neurological sequelaes after traumatic injuries
of the hand represent a frequent pathology and have a major impact
on the functionality of the hand (impairment) and on the reintegra-
tion of the patient in social and proffesional life (handicap).
Materials and methods. We studied a group of 50 patients with
neurological pathology after different hand traumas, who participa-
ted in a complex Rehabilitation program in Clinic 2 of the National
Institute for Rehabilitation between may-december 2009. We used
specific statistical analysis reffering to epidemiological dates and to
special clinical and functional score evolution, grouped for each of
the type of neuropathy (median, ulnar, radial and complex).
Results. The study demonstrates the improvement of the clinical
and functional parameters after the rehabilitation therapy - prehen-
sion recovery, ability and coordination improvement, pain manage-
ment and above all, familial and social reintegration. Conclusion.
Neurological sequalaes are a frequent problem after traumatic patho-
logy of the hand and the dysfunctionality and the handicap derived
could be minimized by an early and sustained rehabilitation pro-
gram, especially through ocupational therapy.
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The importance of ergotherapy in rehabilitation of the
soft-tissues sequelaes after hand traumatic injuries
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Introduction. Ergotherapy or occupational therapy is an active
method used for physical and psychological reeducation, based on
simple basic activities from daily living, aiming to increase the func-
tionality and the independence of the patient, helping him to adapt
to the deficit/handicap and to reintegrate into the family and society.

Materials and methods. Occupational therapy is a very useful
method for soft tissues sequelaes after hand traumatic injuries and is
a major part of the rehabilitation program for functional reeducation
of the hand. We present the datas after analysing a group of 52
patients with different sequelaes after hand injuries, who participa-
ted in a two-weeks Physical and Rehabilitation Medicine program in
Clinique 2 of the National Institute of Rehabilitation, between July
and December 2009. Results. The PRM program applied to the
patients was strictly individualised, with periodic evaluation and
consisted in electrotherapy (antialgic and neuromuscular stimulating
effects), therapeutical massage, kinethotherapy and 2-3 sessions of
ergotherapy per day; the results proved better pain and scar mana-
gement, the improvement of articular and muscular status, better
prehension with better ADL performance, meaning a better functio-
nal independence and quality of life. Conclusion. The study
showed a major improvement of the clinical and functional status of
the patient, proving the role of ergotherapy in hand injuries manage-
ment and in social readaptation of the patients.
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Rehabilitation program after brachial plexus traumatic
pathology; evidence-based study
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Introduction. The most frequent cause of brachial plexopathy is
the traumatic traction mechanism by avulsion of superior limb, with
plexus elongation or even rupture of C5-C8 anterior roots and T1
root (in which brachial plexus consists of). The occupational acci-
dents with catching and avulsion of superior limb are quite often;
these events represent not only a major individual trauma, but also a
social problem for young working people. Materials and methods.
The study had been conducted in Clinique 2 of the National Institute
for Rehabilitation, on 60 patients with traumatic injuries of brachial
plexus, on a period of 8 month evolution. Results. The results show
improvement of parameters - the clinical and functional evaluation
using specific scales (articular mobility and muscular strength mea-
surements, FIM, Rankin, Illinois) evoking improving of the severe
disfunction for self-caring and ADL performing during the treatment
period. It presents, also, the importance of rehabilitation programme
as an essential therapeutical sequence after plastic surgery for severe
dysfunctional sequelae post-avulsional injury of brachial plexus.
Conclusion. In brachial plexus neurotmesis with correct surgical
intervention, the reinervation process has a speed of 1-2 mm/day
(so 30 months from site of rupture towards peripheral); nevertheless,
the functional recovery depends upon the precocity and continuity
of the rehabilitation program.
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Benefits of hand rehabilitation program and ergothe-
rapy after carpal tunnel release
C. Brailescu, R.G. Scarlet, A.S. Nica, G. Mologhianu, A. Murgu
National Institute of Rehabilitation, Physical Medicine and
Balneoclimatology Bucharest, Romania, Carol Davila University of
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Introduction. The purpose of this study is to analize the effi-
ciency of the physical therapy in the functional rehabilitaton of the
patients with carpal tunnel syndrome after surgical intervention.
Materials and methods. In the National Institute of Rehabilitation
and Physical Medicine there is a great adressability for hand therapy,
a lot of patients beeing guided to us by the plastician surgeons
(aprox. 10 patients per week). Our study has been developed on a
period of 3 months (May2009 - August 2009), with a total of 60
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pacients. We evaluated the patients using classic clinical and functio-
nal scales (pain, mobility, quality of life - Daily Living Activities
score), at the beginning and at the end of the hand therapy pro-
gramme (10 daily treatment sessions). Most of the patients could
have been followed in dynamic through several sessions of physical
treatment and ergotherapy sessions. For the final evaluation and
analysis we used specific functional scales such as Carpal Tunnel
Syndrome Symptom Severity Scale. Results. After the completion of
the rehabilitation programme we observed that there is an improve-
ment in the functional status of the hand after carpal tunnel release.
The effect of the treatment was better in patients with good treat-
ment compliance. Conclusion. Evolution after rehabilitation treat-
ment is better in patients who started rehabilitation program imme-
diately after the surgical intervention and in those who followed
several physical treatment and ergotherapy sessions.
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Traditional and modern concepts about hand prosthesis 
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Introduction. “The hand is an extension of the human brain” (
Immanuel Kant) and is the expression of our personality and inte-
gration in the environment, that’s only some of the reasons for peo-
ple to be in a continuous quest for finding new methods for hand
rehabilitation. The hand is an amazing organ of versatility and dexte-
rity. Not only can it be used to grasp everyday objects such as balls
and pens, but it also can perform delicate maneuvers such as those
performed by the skilled hands of a surgeon. Materials and me-
thods. The field of prosthetics has been around for thousands of
years, dating back to the early Egyptians. Hand assistive devices
have evolved slowly, however, with a basic cosmetic, and only mini-
mally functional design persisting until very recently. The need for
prosthetics has been growing, with over 50,000 amputations every
year in the US. Recent technological advances have sparked great
interestand hope for more functional assistive devices for hand reha-
bilitation that can be controlled with the mind. Conclusion This
poster wants to be a peer-review of the history of the assistive devi-
ces used for hand rehabilitation, from ancient times till now (i-hand,
HandTutor, virtual reality) and also an useful classification for actual
hand prosthesis used nowadays to reach the supreme aim: a functio-
nal and independent hand, with readaptation for socio-professional
life.
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Study regarding the use of ergotherapy in Geriatric
Rehabilitation
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Introduction. The “aging” process, as an integrative life concept
(which consideres the age not a disease and not a disability per se)
is associated with physiological progressively changes, which are the
cause for the increase of the prevalence of acute and chronic disea-
ses and for a greate incidence of disabling conditions for the elderly.

Materials and methods. We studied a lot of 50 geriatric patients
(between 70 and 93 years old) which are hospitalised in the Jewish
Community Hospice in Bucharest, Romania and which were scree-
ned for a 6-months period, between March and October 2009. The
challenge of this study was the multiple pathologies and co-morbidi-
ties of this patients, that’s why the classic daily rehabilitation pro-
gram needed to be very well individualised. The ergotherapy session
as ADL-derived exercises, craft or vocational oriented skills, simple

occupational therapy were also included in the daily program, 30
minutes/day, six months. We evaluate the patients before and after
the study, using the traditional MIF scores and the QUALEFFO sco-
res. Results. The results proved the efficacy of the ergotherapy for
improvement of MIF and QUALEFFO scores, with better clinical and
functional status of the patients, with greater independence for ADLs
and social integration; the study showed also, a benefit as a secon-
dary prophylaxy – lesser complications or acutizations of the chronic
conditions, better effort capacity for daily activities and better psy-
chological status. Conclusion. The actual trend is to give a great
importance to the Geriatric Rehabilitation, which means not only
recovery after special medical conditions (stroke, hip fracture), but
also means preventive rehabilitation programs, dedicated to the ear-
lier stages of the elderly most common pathologies, in order to stop
their evolution or to diminish their severity and complications.
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Skin microvascular blood flow during walking using
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Introduction. We developed a device for partial weight-bearing
walking using lower body positive air pressure (LBPP), which consi-
sts of a treadmill and an elevating system of the treadmill in a LBPP
chamber. Recently, Cutuk reported cardiovascular safety in walking
using the LBPP. However, no researchers focus on skin microvascu-
lar blood flow (SMBF) of lower leg and thigh, which undergo the
LBPP. Purpose of this study was to compare the SMBF in the lower
leg and thigh between LBPP and no-LBPP. Materials and methods.
Three healthy volunteers who gave informed consent were partici-
pated in the study. Systolic blood pressure, diastolic blood pressure,
heart rate, number of steps and SMBF of lower leg, thigh and
forehead were measured during walking at a speed of 4 km/hr with
LBPP (5 and 6.7 kPa) and without LBPP (0 kPa). Result: LBPP at 5
kPa and 6.7 kPa reduced body weight to 38% and 25%, respectively,
but had no harmful effect on systolic blood pressure, diastolic blood
pressure, heart rate and number of steps. SMBF at 0, 5 and 6.7 kPa
was 44.3, 39.9 and 34.1 ml/min in the lower leg, respectively, 60.4,
52.8 and 47.6 ml/min in the thigh, respectively, and 14.1, 13.1 and
13.2 ml/min in the forehead, respectively. Results. LBPP at 5 kPa
and 6.7 kPa reduced body weight to 38% and 25%, respectively, but
had no harmful effect on systolic blood pressure, diastolic blood
pressure, heart rate and number of steps. SMBF at 0, 5 and 6.7 kPa
was 44.3, 39.9 and 34.1 ml/min in the lower leg, respectively, 60.4,
52.8 and 47.6 ml/min in the thigh, respectively, and 14.1, 13.1 and
13.2 ml/min in the forehead, respectively. Conclusion. Although
LBPP settings slightly reduced SMBF, the ratios were not so high and
acceptable. Further study will reveal whether the walking using
LBPP is a useful device for partial weight-bearing walking in clinical
settings.
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Lung Transplantation: Bone Mass Loss at Risk?
M. Ribeiro da Cunha, L. Diamantino
Hospital de Santa Marta, Centro Hospitalar de Lisboa Central, EPE

Introduction. Osteoporosis is a recognized lung transplantation
complication, which can diminish quality of life by increasing fracture’s
risk. This study’s aim was to determine the correlated degree of bone
mass loss and its main best predictors.Materials and methods. 
Prospective study, including all patients who underwent lung tran-
splant at Santa Marta´s Hospital from January to October 2009 (n=7).
Demographic and clinical data collected; DEXA used to determine
BMD and T score values at lumbar spine (LS) and proximal femur (PF)
pre and post-transplant (average interval one year). Several risk factors
were correlated, including cumulative steroid dose. Statistical analysis
was performed by SPSS v.13, using exact and non-parametric tests
Spearman’s rho and Wilcoxon.  A six months follow up is being held,
with DEXA being redone. Results. Patients mean age 43 years old,
57% women, BMI average 23.58 kg/m2, six months post-transplant
average time. Prior to transplant, all patients underwent corticosteroid
chronic therapy. The average cumulative steroid dose until the post-
transplant DEXA was 18894 mg of prednisolone. There was no statisti-
cal significant change in densitometric values despite a LS and PF BMD
reduction of 2.8 and 6.4%, respectively. No significant statistical corre-
lation was obtained, although the results between BMD and T score
changes at LS and cumulative steroid dose have been respectively
p=0.052 and 0.058. Post-transplant osteoporotic vertebral fractures were
found in one patient. Follow-up results will be ready by April 2010.
Conclusion. Health professionals should not overlook Osteoporosis
monitoring, prevention and treatment in order to avoid complications
that may worsen the well-being of these patients.
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Bilateral brachial plexopathy while walking in the
Camino de Santiago
R. Fiorillo, C. Fernandez-Caamaño, V. Lourido-Estevez, J. Muñoz-
Mateo
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Introduction. Brachial plexus injuries carrying backpacks is well
known in the military population. A poor development of the shoul-
der musculature and previous anomalies or injuries in the shoulder
have been proposed as predisposing factors in compressive brachial
neuropathy. Case report. A 15-year-old girl without remarkable
familiar and personal history presented to the Emergency
Department with acute weakness and numbness of upper limbs pre-
sented after an hour of walking with a backpack. The initial exami-
nation showed a girl of thin constitution with inability to raise both
upper limbs, to make flexion and extension of both elbows, hypoe-
sthesia and bicipital and tricipital areflexia. Analytic (including cere-
brospinal fluid) and radiologic assessment didn’t show significant
alterations. Electromyography was consistent with brachial plexo-
pathy with predominant affectation of C5-C6-C7 roots. Corticoid the-
rapy was initiated. The patient was evaluated by the Rehabilitation
Department 2 days after the hospital admission initiating a prompt
rehabilitation program. Discussion. Most of the backpack palsies
consist in injury of C5-C6 roots of the brachial plexus. Symptoms
include numbness, paralysis and minor pain in the shoulder girdle,
elbow flexors and wrist extensors. A prompt rehabilitation program
is important for the maintenance of the range of movement and
muscle trophism. Backpack palsy has been widely reported in asso-
ciation with load carriage in subjects without underlying medical
conditions. However, “Hereditary Neuropathy with Susceptibility to
Pressure Palsies” has to be ruled out especially when this condition
appears in the context of carrying light loads. 
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Ulnar entrapment neuropathy treatment: sonographic
and clinical evaluation
S. Popescu, D. Cinteza, D. Poenaru, M. Sidere, G. Galbeaza, 
V. Marcu, S. Diaconescu, A. Dima, A. Tudosie
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Introduction. Cubital tunnel syndrome is the second most com-
mon compressive neuropathy, the elbow being the most common
site of compression. Objective. To demonstrate the efficiency of
complex rehabilitation treatment for cubital tunnel syndrome.
Design. Prospective, randomized, controlled study. Materials and
methods. There were selected 12 patients with cubital tunnel syn-
drome with moderate severity. We used DASH questionnaire for the
assessment of severity of symptoms and electromyographic and
sonographic exam. Sonographic examination of cubital tunnel was
directed towards ulnar nerve CSA (cross-sectional area) measure-
ment. For patients with moderate symptoms we found a CSA
between 8 and 10 mm2. Patients were randomly divided in two
groups. All patients received NSAID and local applications of thera-
peutic laser and therapeutic ultrasound (three times a week for four
weeks). Patients from group B received also an elbow orthosis (to
be worn at night time for 4 weeks). Clinical, electromyographic and
sonographic assessment was done at the beginning of the study. At
the end of the treatment patients were assessed clinical and sono-
graphic. Results. Complex rehabilitation treatment (laser, ultrasound
and elbow orthosis) proved to be efficient in symptoms control.
Comparing  the results from group A and group B we found that the
improvement was significant for patients from group B.  Conclusion.
Conservative treatment in cubital tunnel syndrome proved to be
effective when local treatment is associated with nocturnal wearing
of an elbow orthosis. 
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Functional Electrical Stimulation to Enhance Walking
Abilities
F. Molteni, E. Guanziroli, M. Colombo, G. Togni, C. Gramigna 
Rehabilitation Centre “Villa Beretta”, Valduce Hospital Como

Introduction. Foot-drop is a common gait impairment on the
Upper Motor Neuron Syndrome (UMNS). Functional Electrical
Stimulation (FES) of the ankle dorsi-flexors muscles during swing
phase of gait can help to correct foot-drop. The FES effect is not
only limited to a peripheral level but such effect is associated to a
cortical reorganization [1-2]. The aim of this study is to verify the FES
efficacy in comparison with standard condition of walking (with or
without orthosis). Materials and methods. 10 UMNS patients with
foot-drop and indication for FES were recruited. Kinematic asses-
sment (3D gait analysis), 50 meters walking test (50MWT) and 6
minutes walking test (6mWT) were performed in gait standard con-
dition (shoes or shoes and orthosis) and with FES. Spatio-temporal,
kinematic and kinetic gait parameters, stride length, self-selected
speed (50MWT ) and endurance (6mWT) were compared in the two
different conditions. Results. Results showed an increase of self-
selected velocity, cadence, swing velocity, stride length, ankle dorsi-
flexion in terminal stance and in swing phase, knee and hip flexion
in heel contact phase, hip power generation, reduction of step
width, hip flexion in terminal stance, better trunk control and loa-
ding response with FES. 50MWT showed an increase of stride length
and self-selected speed; 6mWT showed endurance increase. Con-
clusion. FES stimulation is effective to enhance walking abilities in
subjects with foot-drop due to UMNS. Further evaluation are requi-
red to evaluated long term benefits.

References
1. Stein RB, Everaert DG, Thompson AK, Chong SL, Whittaker M, Robertson J,

Kuether G.; Long-term therapeutic and orthotic effects of a foot drop stimu-
lator on walking performance in progressive and nonprogressive neurologi-
cal disorders; Neurorehabil Neural Repair. 2010 Feb;24(2):152-67. Epub
2009 Oct 21.

2. Everaert DG, Thompson AK, Chong SL, Stein RB.; Does functional electrical
stimulation for foot drop strengthen corticospinal connections?;Neurorehabil
Neural Repair. 2010 Feb;24(2):168-77. Epub 2009 Oct 27.

Vol. 46 - Suppl. 1 to issue No. 2 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 195

INDEX



Clinical and Instrumental Seating Evaluation in Patients
with Major Disabilities: a pilot study 
M. Colombo, D. Biacchi, F. Molteni, E. Guanziroli, M. Pascoli 
Rehabilitation Centre “Villa Beretta”, Valduce Hospital Como

Introduction. Central Nervous System (CNS) pathologies,
whether congenital or acquired, change the ability to control seating
posture due to progressive alterations of body structure, and/or
body function, producing limitations in activity and participation [1].
The aim of this pilot study is to identify, through clinical and instru-
mental assessments, some parameters that could be used for clinical
decision making about feasible solutions that may ensure the best
possible seating posture in severely disabled people. Materials and
methods. 16 patients with major disabilities referred to Seating
Clinic of Villa Beretta were evaluated in order to define their specific
needs for changing their own seating system. Clinical and instru-
mental assessment of skin contact surface pressure, respiratory func-
tionality, neuromuscular activity of targeted muscles and care burden
were used to compare different solutions. Results. The decision on
the seating system new support was taken depending on the impro-
vement of contact area in seating and in backrest, the improvement
of Tidal Volume, the reduction of caregiver care burden, and the
change of EMG pattern in targeted muscles. Conclusion Data col-
lected for this pilot study was treated through a multifunctional
analysis of the seating dynamic condition in patients with major
disabilities [2]. Based on changes in body structure and body func-
tions it has been possible to identify the best solutions to improve
quality of life and social participation. 
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Acceptance of SPL KAFO in patients with Post Polio
Syndrome
F. Molteni, M. Rossini, E. Guanziroli, L. Magoni, D. Biacchi
Rehabilitation Centre “Villa Beretta”, Valduce Hospital Como

Introduction. Post Polio Syndrome (PPS) refers to a clinical
disorder affecting polio survivors with sequelae years after the initial
polio attack. These patients report new musculoskeletal symptoms,
loss of muscular strength or endurance [1]. Generally these patients
reject the use of a rigid Knee-Ankle-Foot-Orthosis (rigid KAFO)
because they do not accept a limitation of performance. The intro-
duction of a SPL KAFO that preserve the flexion of the knee during
the swing phase give a reasonable arrangement in terms of velocity,
pain reduction and safety [2]. Materials and methods. 6 PPS
patients with an indication to use a SPL KAFO were asked to
perform a gait analysis in three different situations: performing gait
in standard condition (shoes or shoes and personal aids), perfor-
ming gait using SPL KAFO at the end of the training session and
after 1 year of daily use of the device. Spatio-temporal, kinematic,
kinetic gait parameters, were compared in the three conditions.
Results. Results showed a stability or at least a little decreasing of
self selected velocity and other spatio-temporal parameters and an
improvement of knee kinematic and kinetic data. Sometimes the
results obtained during the second session were confirmed in the
long term (1 year) session. Conclusion. Even if the results do not
show an important increase in gait performance outcomes, the tole-
rance of the patient after one year shows that the improvement in
stability and the preservation of musculoskeletal structure along with
the possibility to perform a physiological gait pattern represent a
peculiar aspect that has to be taken into consideration when the
acceptance of the orthosis by PPS patients is at stake.
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Determining Changes and Structural Malalignment in
the Spine of Trans-Femoral Amputees Using Prosthesis
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Introduction. Restoring the function of lower limb by using pro-
per prosthesis is the first aim of rehabilitation in transfemoral ampu-
tation. Due to loss of knee, ankle, and footin amputee, the gait of
the subject is not smooth. A patient walking on prosthesis is com-
pletely dependent on compansating mechanisms to adapt himself
with the environment and prosthesis. Although, the otcome of this
adaptation is capability to move again, due to compensation mecha-
nisms which human physical structure is not made for it, there might
be some unwanted consequences1. The aim of this study was to
determine these consequences in the spinal column. Materials and
methods. A cross sectional descriptive study curried out on 23 men
aged between 30 to 45 years,with unilateral trans-femoral amputa-
tion who had used prosthesis for at least 10 years were sudied. Their
antroposterior and lateral viwes of lumbar and thoraco-lumbar
regions were analyzed and the strength of hip muscles were assesed
and recorded using dynamometer. Results. The shortness of pro-
sthesis for 1 cm or more, caused pelvic and spinal deviation. These
malformations had direct relationship with the amputated limb being
left or right2, but there was no relationship between lateral spinal
deviation and hip muscles strength. The lordotic and sacral angles
increased in all cases. Conclusion. The aim of prescribing prosthe-
sis is to restore patient’s movement and independence. In the pro-
duction and prescription of lower limb prosthesis, normal gait and
movement is not the only factor to be considered but the impact of
prosthesis on other areas of the patient’s body should be also taken
into account.

References

1. Gailey R, Allen K, Castles J, Kucharik J, Roeder M. Review of secondary
physical conditions associated with lower-limb amputation and long-term
prosthesis use. J Rehabil Res Dev. 2008;45(1):15-29.

2. Lee RY, Turner-Smith A. The influence of the length of lower-limb prosthe-
sis on spinal kinematics.Arch Phys Med Rehabil. 2003 Sep;84(9):1357-62.

Is the treatment of muscle-skeletal support swallowing
structures  useful to facilitate rehabilitation of neuroge-
nic dysphagia?
L. Crescini, L. Medici, F. Noro, A. Testa, S. Galeri
“E. Spalenza” Rehabilitation Centre, Fondazione Don Gnocchi,
Rovato (Brescia)

Introduction. This study aims to identify multidisciplinary strate-
gies that can help dysphagia logopedic treatment by improvement of
ROM, muscle tone, perception of swallowing support structure,
mainly cervical spine. Materials and methods. 10 patients, studied
in rehabilitation centre “E. Spalenza” Fondazione Don Gnocchi.
Patient were affected by neurogenic dysphagia after cerebrovascular
disease. Inclusion criteria: recent  stroke (within 30 days). GCS >12;
MMSE >24. Trunk Control Test > 48. No ventilation support

Esclusion criteria: neurodegenerative dysphagia; severe cervical or
temporo-mandibular disease; gavage or feeding tube. Treatment
group: active and passive mobilization of cervical spine, daily, for 30
minutes, lasting four weeks; the physioterapic treatment  was provi-
ded just before the logopedic treatment for dysphagia. Control
group: logopedic treatment for dysphagia, daily, without previous
physioterapic treatment. Results. Active and passive cervical ROM:
improved in treatment group. Cervical muscle strength: no differen-
ces in treatment and control group. Diet level: Improved in treat-
ment group. Conclusion. Multidisciplinary treatment of  dysphagia
seems to improve rehabilitation outcome in dysphagia after cerebro-
vascular disease.
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Effectiveness of exercise therapy in hip osteoarthritis: a
pragmatic randomized controlled trial
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Introduction. There is a lack of data to support the putative
benefits of exercise programs associated with hip osteoarthritis
(OA)1. The objectives of this study were to evaluate the short-term
and long-term effectiveness of exercise training in relation to pain,
function and some cost to health care providers attributable to hip
OA over the two year follow up period. Materials and methods.
120 men and women aged from 55 to 80, with radiologically diagno-
sed hip OA with associated clinical symptoms were randomized
between combined exercise plus general practitioner (GP) care or
GP care only. Primary outcomes were change in hip pain and func-
tion (WOMAC OA Index) and Physical Component Summary (PCS)
score of RAND-36 (SF-36). The use and health care providers costs
of doctor visits and physiotherapy associated with hip OA and need
for total hip replacement surgery were analyzed and the use of anal-
gesic and non-steroidal anti-inflammatory drugs (NSAID) were calcu-
lated. Secondary outcomes included performance based outcome
scores and body mass index (BMI). Results. There were no differen-
ces between the groups with respect to WOMAC hip pain, PCS
score, performance based outcome scores or BMI. The effect of the
exercise intervention on WOMAC function was statistically signifi-
cant at 6 (mean=-7.5;95%CI=-13.9- -1.0;p=0.02) and 18 (mean=-
7.9;95%CI =-15.3- -0.4;p=0.04) months time points. There were no
statistically significant differences in the total health care providers
costs between the groups. The use of NSAIDs at the 12 and 18
months time points favoured the combined exercise and GP care
group. Conclusion. The mostly home based exercise training pro-
gram did not result significant effect on disease-specific pain or
generic physical health. However, this program may confer slight
long-term beneficial effects in hip-related physical function. 
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Relevance of presurgical and early rehabilitation educa-
tion to improve the outcome in hip replacement
J. Sanchez Raya, E. Pagés, A.M. Leon Espitia
Institution: Hospital Universitario Vall d´Hebron, Barcelona, Spain

Introduction. In 2008 we implemented a presurgical multidiscipli-
nary rehabilitation program destined to patients undergoing hip
replacement , with the objective to evaluate a positive influence to
drop down the length of stay and to increase the obtained benefits of
physiotherapy and to take them to a faster adjustment to their normal
life activities. Materials and methods. We evaluated all patients who
underwent a hip replacement between March and December 2008.
The presurgical multidisciplinary rehabilitation program included: an
informative conference for the patient and his family gave by a multi-
disciplinary team constituted by Traumatology and Orthopedic sur-
geons, Physiatrists, Physiotherapists, Occupational Therapists, Nurses
and Social workers, who familiarized the patient with the procedure,
the rehabilitation program and the hospital social resources;  and a
second intervention 24 hours prior to the surgery to teach them the
exercises to be made from recovery until hospital discharge. We
analyzed length of stay, time of inpatient and outpatient rehabilita-
tion, need of domiciliary rehabilitation, discharge destination and Hip
Harris Score. Results. 201 patients with an average age of 65 years
were evaluated. 87% of patients had hip arthrosis, 55.2% received
presurgical information, and 60% presurgical physiotherapy. Average
length of stay was 9.4 days with 5.6 days of inpatient rehabilitation.
88% went home and 14% had domiciliary rehabilitation. Patients who
received informative conference went in a higher percentage to pre-
surgical physiotherapy (p≤0.01) and those who didn’t were more

discharged to a convalescent rehabilitation unit (p<0.001). There
were no other significant differences between both groups.
Conclusion. The presurgical multidisciplinary rehabilitation program
doesn’t decrease the length of stay but can modify discharge destina-
tion of patients by giving them more confidence about the rehabilita-
tion program and their return at home. The program also offers a
better quality of hospital services.

Age structure of children in south serbia region inclu-
ded in motoric develoment follow-up 
J. Ljubic1, I. Petronic2, D. Nikolic2, Z. Jelic3, L. Ilic-Jovic1, L. Spasic1

1Leskovac General Hospital, Leskovac, Serbia
2Physical Medicine and Rehabilitation Department, University chil-
dren’s Hospital, Belgrade, Serbia
3Institute for Psychophysiological disorders, Belgrade, Serbia

Introduction: Timely diagnosis and prompt treatment are impor-
tant factors in infants and children with developmental delay. Aim of
our study was to evaluate age structure of children in south Serbia
region that were included in motor development follow-up survey.

Material and methods: In our study we included 679 children
with motoric delay that were treated at Physiatric department of
General hospital in Leskovac over the period of 2 years. All partici-
pants were classified into 3 groups due to age: first group included
those younger than one month of life, second group included those
between 1 and 3 months of life and third group was composed of
those that were older than 3 months of life.

Results: In the first group we had 163 (24%) children or every
fourth child, in the second group 365 (53.76%) children, while in the
third group there were 151 (22.24%) children. Children from second
group were significantly frequent while there wasn’t significant diffe-
rence between frequencies in first and third age groups. 

Conclusion: Our results stress out that there is great need of edu-
cating the parents regarding necessity of regular heath check-ups of
their offspring in order to diagnose timely motoric delay. Early treat-
ment is essential in order to obtain optimal results of motoric facilita-
tion.

The Comparison of the effects of local corticosteroid
injections applied with physical therapy and only phy-
sical therapy modalities on hemiplegic shoulder pain. 
Tuba Baykal1, Dursun Kaya2, Kazım Şenel1
1Ataturk University, Faculty of Medicine, Department of Physical
Therapy and Rehabilitation, Erzurum, Turkey 
2Ataturk University, Vocational College of Erzurum, Turkey

Introduction. Hemiplegic shoulder pain after stroke can occur
16-85 % of the patients. Nevertheless the treatment strategies of
hemiplegic shoulder pain still hosting some disagreement. This study
was performed to compare the effects of local corticosteroid injenc-
tions applied with physical therapy and only physical therapy moda-
lities on hemiplegic shoulder pain. Materials and methods. Thirty
hemiplegic stroke patients with shoulder pain caused by adeziv
capsulitis and impingement syndrome were randomized into two
groups. One of the groups received local corticosteroid injection and
physical therapy modalities, whereas the other group received only
physical therapy. Physical and exercise therapy were applied 3
weeks (5 days of week) to both of the groups. Clinical outcome
measurements were pain, shoulder range of motion, motor develop-
ment, spasticity and functional development. We used visual analo-
gue scale for pain, goniometric measurement for range of motion,
Brunnstrom staging for motor development, modified Ashworth
scale for spasticity and functional independence measurements for
functional assessment. Measurements were made at baseline, first
week of the treatment and 4 weeks after the treatment for all
patients in the two groups. Results. We acquired significant impro-
vement for pain, range of motion, motor development, spasticity
and functional independence in both groups by time. However
there were no statistically significant difference between two groups.
Conclusion. This study suggests that, local corticosteroid injection
and physical therapy combination do not present any superiority to
only physical therapy modalities on hemiplegic shoulder pain.
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Accuracy of diagnosis of vegetative state in long-term
survivors of acquired brain injury
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Introduction. Numerous series have been published dealing with
the prognosis of patients with vegetative state and with its misdia-
gnosis. Highlight early prognostic factors for the recovery of con-
sciousness after vegetative state permit us to locate the correct reha-
bilitation and residential settings. Materials and methods. The
medical records of all patients admitted to a Rehabilitation Unit for
Vegetative State after traumatic and non traumatic injury over a 2
years period. 49 patients with a referral diagnosis of vegetative state
due to acute onset brain damage were included, after a period in an
intensive rehabilitation care coma facility with a history of 90 days or
more of unconsciousness of nontraumatic cause and 180 days or
more of traumatic cause. Results. Five patients (10%) recovered
consciousness within 20 months of admission to a Rehabilitation
Unit for Vegetative State. By 6 months after admission 4 patients
(8%) were dead, the other 82% remained permanently unconscious.
All 5 patients in this series who recovered consciousness remained
with major disability: one has been diagnosed as incomplete
Locked-in syndrome, one as complete Locked-in syndrome and
three remained Minimal Conscious State. Among those who regai-
ned consciousness, young age, male sex and the presence of epilep-
tic seizures have been identified as favorable predictors for awake-
ning beyond vegetative state. Conclusion. Identification of aware-
ness in the presence of profound and complex neurological disabili-
ties requires the skils of a multidisciplinary team experienced in long
term management of disability due to brain damage.
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Muscle activation pattern in patients with spinal cord
injury AIS A and AIS B during robotic assisted walking
T. Ribeira, A. Lopes, S. Santos
Spinal Cord Rehabilitation Unit, Centro de Medicina de Reabilitação
da Região Centro, Tocha, Cantanhede, Portugal.

Introduction. Spinal cord has the potential to generate rhythmic
motor activity in a flexible, task-dependent manner. Pattern sensory
inputs play a key role in facilitating and modulation the spinal rhyth-
mic output. The aims of this study are to determine if there exists
differences on lower limb muscle activation between subjects with
clinically complete spinal cord injury and incomplete AIS B lesions,
and to describe the pattern of muscle activation when compared to
subject AIS D and healthy subject, during stepping on a robotic gait
orthosis (RGO). Materials and methods. We recorded electromyo-
graphy as 9 subjects (4 AIS A and 5 AIS B) walked on the robotic
gait orthosis (Lokomat®) for 10 minutes with 70% unloading of their
body weight, as well as 1 subject AIS D and a healthy subject for
comparison. Results. AIS A and AIS B subjects revealed activation of
lower limb muscles with different pattern from that of AIS D subject
and healthy subject, and also diverse from those described by other
authors. There was synchronous activation of Gastrocnemius and
Tibialis Anterior on both lower limbs during right stance phase, and
bilateral stance phase, but not during left stance phase. Conclusion.
During stepping on RGO there is muscle activation though it is diffe-
rent from muscle activation generated in normal subjects. We didn´t
find significant differences between activation patterns in patients
AIS A and B. In these patients, activation is especially done during
right stance phase and bilateral stance phase. This aspect hasn´t
been described so far and cannot be explained, which makes it an
interesting target for future studies. 
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A case of stroke in a patient with essential trhombocy-
temia and undifferentiated spondyloarthritis: an exam-
ple of clinical complexity in physical medicine and
rehabilitation
G.A. Checchia, A. Amato, A. Barbano, N. Camuzzini, G. Corvaglia, 
C. Lentino 
Physical Medicine and Rehabilitation Unit, Santa Corona Hospital,
ASL 2 Savonese, Pietra Ligure (SV) (Italia)

Anamnestic synthesis. Female 36 years old with history of particu-
larly intense hips and knees pain, never evaluated, with daily assump-
tion of 450 mgr of indometacine for 10 years. Clinical course. On
02/11/2006, cerebral left hemispheric ischemic stroke occurred with
right hemiplegia and aphasia. Sheltered before in the neurologic unit,
patient had been charged in our institution for rehabilitative cares on
17.11.2006. The hematologist, on the basis of clinical and laboratory
(platelets > 1.300 X 109/L) findings, has developed a diagnosis of
essential trhombocytemia and recommended biopsy for dosing the
Jak2 title. Biopsy has been refused by the patient. Rehabilitative treat-
ment has been slowed by an intense right hip pain, by prolonged
metrorrhagia (coexistence of uterine fibromas and LMW heparin the-
rapy for thrombocytemia ) and for the little collaboration of the patient.
Having regard to the notable increase of the inflammatory indexes it
has been performed various checks to evaluate a septic or inflamma-
tory pathology and it was set the clinical suspect of seronegative undif-
ferentiated spondyloarthritis confirmed by the RMN and started therapy
with Methotrexate. Ever since has assisted to a clean improvement
with reduction of the right hip pain and improvement of motor perfor-
mances. Having regard to the persistence of trhombocytosis the hema-
tologist recommended increasing Oncocarbide, checking weekly
indexes of inflammation and hemochrome. Follow-Up. The patient
has continued the rehabilitative treatment in our institution in DH regi-
men. Currently the patient shows still a notable degree of dependence
in the ADL, but pain and musculoskeletal impairment is significantly
reduced. It has been persisted an expressive aphasia, even with impro-
vement of the comprehension, above all of contextual type.
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Deambulation following total hip arthroplasty: role of
the rehabilitative taking in charge in the early hours
G.A. Checchia, A. Barbano, R. Carioti, A. Maggioni, N. Camuzzini, 
A. Amato
Physical Medicine and Rehabilitation Unit, Santa Corona Hospital,
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Introduction. The development of new surgical techniques in
THA leading a reduction of the surgical times and improvement in
functional outcomes requires the maximal effort from the anestesio-
logic team in order to guarantee the better post-operating pain con-
trol and from the rehabilitative team that must operate to assure an
early walking improvement (1). Materials and methods. In the
period between September 2006 and July 2009 they have today been
evaluated and treated 79 patient aged 22 to 81 years within 6 hours
from primary THA surgical intervention. The surgical team regarding
patients clinical condition and pre operating planning, puts into
practice the more opportune surgical technique (traditional or mini-
invasive). The rehabilitative evaluation was performed after six
hours from the surgical intervention and in the cases when were
possible (abscence of important side effects of pain control, instabi-
lity of the cardiovascular conditions) patients began an early rehabi-
litative program in order to get the more quickly possible standing
and walking rehabilitation. Results. Early deambulation with 6 hours
after THA was achieved in 59 patients, while standing alone was
reached in 7 patients and only sitting in other 7 patients. Failure in
early functional recovery was observed in 6 patients. Conclusion.
In this 3 years experience it has noticed: a diminished embolisms
incidence; patients face better the hospitalization and have been
mostly stimulated to a more rapid functional recovery; normally in
2°-3° day all patients have been able to walk autonomously or with
minimal assistance. This demonstrates that an early rehabilitation
program is useful for better results in patients following THA.

References
1. Vincent KR et al Outcomes After Inpatient Rehabilitation of Primary and

Revision Total Hip Arthroplasty. Archives of Physical Medicine and
Rehabilitation. 2006;87:1026-1032.

198 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



Functional electrical stimulation improves upper limb
recovery from hemiparetic stroke in subacute rehabili-
tation
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Introduction. Few studies support functional electrical stimula-
tion (FES) in acute stroke patients (1). Our purpose was to evaluate
FES impact on upper limb’s recovery in acute stroke rehabilitation.
Materials and methods. 18 hemiparetic patients were randomised
into 2 groups (9 cases and 9 controls) 2 weeks after stroke. At
admission we assessed: upper limb motor impairment (Motricity
Index), the active range of movements (ROM) of wrist, metacar-
pophalangeal and proximal interphalangeal joints, overall disability
(Functional Independence Measure) and dexterity (Jebsen Test).
Case patients underwent 30 minutes FES session per day for 3
weeks. Control patients underwent 30 minutes rehabilitation session
per day with a physioterapist for 3 weeks. All patients received 3
hour rehabilitation treatment everyday. The subjects were assessed
for motor impairment and disability after treatment and 2 months
later. Collected data were analysed by ANOVA. Results. After 15 FES
sessions, case patients showed a better score in global active ROM
for wrist and hand, in FIM and Jebsen Test. The statistical difference
(p<0.05) was still present at follow-up visit. No statistical difference
was found in Motricity Index score. Conclusion. All parameters
improved but hand’s active ROM, FIM and Jebsen Test score increa-
sed significantly in patients who received FES. We concluded, the-
refore, that in subacute stroke patients, FES is useful to enhance
motor recovery and to reduce disability.
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The outcomes of rehabilitation in traumatic hand
flexor tendon injuries
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Introduction. To evaluate outcomes of rehabilitation instituted
after traumatic hand flexor injuries. Materials and methods. The
study enrolled 65 patients who had undergone surgical management
after hand flexor tendon injuries. Demographic characteristics, domi-
nant hands, number of fingers affected, accompanying neurovascu-
lar injuries, and traumatized zones were recorded. Fourteen sessions
of conventional physical therapy and application of splints whene-
ver required were performed. At the baseline and at 8. weeks, ROMs
were measured., and evaluated according to Buck-Gramcko scoring
system. For the evaluation of functional hand disability Duruöz
Hand Index (DHI) and Disabilities of Arm, Shoulder and Hand
Questionnaire (DASH), and for the assessment  of levels of psycho-
logical vulnerability The Impact of Event Scale (IES) were used.
Results. Hundred and forty fingers of 52 male, and 13 female
patients were evaluated. Mean age of our patients was 30.25±11
years, and average time passed since the operation was 4. 92±1.3
weeks. Median nerve injuries in 13, ulnar nerve injuries in 9, and
combined median and ulnar injuries in 7 patients were detected. In
our patients, zone 1 (n= 8) , 2 (n= 14) 3 (n= 9) , 4 (n= 1), and 5 (n=
33) injuries were found Results of Buck-Gramcko assessment system
were detected to be excellent for 58 %, and fair-moderate for 30 %
of the fingers. Mean baseline DHI, DASH values were found to be
statistically significantly higher than those of the control values
(p=0,0001). Mean baseline values for DHI and DASH were
31.18±14,95 and 40.35±17,71, while corresponding scores at 8.
weeks 8.91±11.5 and 12.04±12.35 points, respectively. Psychological
vulnerability state was evaluated as severe in 25, and moderate in 26
% of our patients. Conclusion. Rehabilitation program applied after
flexor tendon repair is very important for the recovery of hand func-
tions. The patients are also affected psychologically because of trau-
matic events.

Correlation between muscular vertebral pain in adult
patients and acute dorsal kyphosis: Clinical aspects and
therapeutic options
S. La Maestra4, C. La Maestra2, G. Vermiglio3, A. Terranova1,  
M. Vermiglio1
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3Solarium S.r.l. Trapani
4Fisiosanisport S.r.l. Messina

Introduction. Acute dorsal kyphosis is defined as the accentua-
tion of a physiological curve of the sagittal plane which exceeds 48
degrees Cobb.  This is found in children and adolescents and if not
treated correctly before the end of the growth phase can frequently
lead to adulthood dorsal and lumbar pain. Materials and methods.
600 patients affected by acute dorsal kyphosis were observed
between January 2008 and January 2009. Subsequently 20 patients
were selected. All selected patients shared the following characteri-
stics: a mean age of 25, vertebral pain and x-rays which did not
demonstrate signs of arthrosis and/or intervertebral disk pathology.
All patients were evaluated and treated with postural re-education
and anti-gravity resin corsets. Results. The results of the study
demonstrated that 80% of patients experienced a reduction in pain
and an improvement in posture following treatment. Conclusion. A
combined treatment of postural re-education and corset is demon-
strated to be an excellent form of prevention against adulthood ver-
tebral pain.
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Effects of Nd YAG laser therapy and eccentric exercises
in the treatment conducted on housewives with chro-
nic lateral epicondilytis
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Introduction. Lateral epicondylitis is a pathology generated by
an overuse of the extensor tendons of the forearm. It is called “ten-
nis elbow”, although it can be related to various activities. We obser-
ved housewives with chronic lateral epicondylitis. Eccentric exerci-
ses are recommended for the treatment of lateral epicondylitis, but
the clinical effect from eccentric exercise show late returns.
Objective of this work is to see if the addition of Nd:YAG laser the-
rapy to eccentric exercise turns into a rapid clinical improvement.
Materials and methods. 42 housewives were observed in the
period February-December 2009. Patients were randomized into
groups receiving either eccentric exercise Nd:YAG laser therapy and
eccentric exercise over a period of 8 weeks. Results. The best
results over the first 4 weeks were obtained by patients receiving
Nd:YAG laser therapy combined with eccentric exercise.Conclusion.
Both therapies did reach the same outcome, over a period of 12
weeks of treatment. 
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The ESWL in the treatment of acute and chronic patel-
lar tendinopathy in people that play sport regularly
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Introduction. Out of the different pathologies which cause insta-
bility of the knee the patellar tendinopathy is often present in those
athletes which perform jumping activity. Materials and methods.
Our study was done on 38 patients. All patients were evaluated with
clinic as well as diagnostic exams such as XRay and ecography. The
treatment was performed with the Storz Minilith SL1 machine.
Patients affected by acute patellar tendinopathy were treated every 3
days as opposed to patients affected by chronic patellar tendino-
pathy who were treated every 7 days. Results. Results obtained by
ESWL methods were satisfactory and led to a clinical recovery of
athletes affected by patellar tendinopathy both chronic and acute.
Conclusion. ESWT seems to be an effective conservative treatment
for patellar tendinopathy. 
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Low Urinary Tract Dysfunction (LUTD) after stroke:
incidence and evolution in patients recovered in inten-
sive neurorehabilitation unit
G. Panariello1, F. Sirico1, R. Gimigliano1, C. Setola1, C. Passarielli1,
C.N. D’Onofrio1, V. Scarano1, M.D. Grasso1., G. Del Popolo2

1Neurorehabilitation Hospital “Santa Maria del Pozzo” Somma
Vesuviana, Naples, Italy
2SOD Neurourology, Careggi University Hospital, Florence, Italy 

Introduction. Aim of the study is to evaluate the incidence and
evolution of the LUTD and their correlation with brain sides lesion in
stroke patients. Materials and methods. Inclusion criteria: stroke,
absence of LUTD before stroke, stable clinical conditions. Exclusion
criteria: previous cerebrovascular diseases, severe neurocognitive
impairment, global aphasia, previous uro-gynecological organic/func-
tional diseases and pelvic surgery. 31out of 232 stroke patients were
enrolled, 25 affected by ischemic stroke, 6 hemorrhagic stroke. 18
patients had right hemispheric lesions, 13 of the left. Patients were
divided into 2 groups: 15 pathological patients (patients with LUTD)
and 16 healthy patients. Indwelling Urethral Catheter (IUC) was early
removed. After 15 days from removal of IUC and every 15 days until
discharge, each patient was administered 2 questionnaires: one created
by us and the ICI-q. Results. Healthy group did not present LUTD. 6
pathological patients presented voiding dysfunction, 6 urgency and 3
urge incontinence. After a mean time of 21,76 days (range 7-45) from
the administration of the first questionnaires and after 80 days (range
33-169) from the stroke, the pathological group questionnaires did not
show LUTD. Frontal lobe is involved in 10 patients of pathological
group and in 1 patient among healthy. The parietal lobe was involved
in 10 patients in healthy group and in 7 patients in pathological but, in
these, there was always a simultaneous involvement of frontal lobe
too. Conclusion. LUTD are transient in stroke patients. The frontal
lobe seems to be responsible of the presence of LUTD, although there
are patients with LUTD without its involvement. There are not LUTD
when only parietal lobe is interested. 

References
1. Prevalence of lower urinary tract symptoms in stroke patients: a cross-sec-

tional, clinical survey. Tibaek S, et al. Neurourol Urodyn. 2008;27(8):763-71. 
2. Lower urinary tract dysfunction and stroke. Ruffion A, et al. Urol. 2007

May;17(3):399-402. 

The long and winding road of patients affected by
acquired brain lesion to reach home
B. Lanzillo, C. Calabrese, V. Provitera, R. Nucciotti, C.V. Russo, 
M. Guariglia, A. Estraneo, V. Loreto, 
Fondazione “S. Maugeri”, Centro di Telese Terme IRCCS

Introduction. Brain lesion are becoming more and more frequent
and period of staying into the rehabilitation unit are increasing due to
several clinical complication. We analyze all the modality of discharge
and clinical complication observed during the period of rehabilita-
tion. We verify the different outcomes in traumatic, vascular and
anoxic patients  Materials and methods. 167 patients (48 F and 120
M) were enrolled. 66 were affected by brain trauma, 79 by vascular
(emorragic or ischemic), 18 by anoxic and 4 had complication for
cerebral tumor. All underwent to different clinical scale (FIM, LCF,
DRS, GOS-E). Results. 23 (13.7%) patients died ; according to GOS-E
scale 33 (19.8%) patients were classified as VS; 56 pts (33.5%) 3 or 4;
27 pts 5 or 6 (16.6%); the remaining 30 pts ( 18%) 7 or 8. Between
the died patients the majority were vascular and mean age was 66
years, (compared to 47 of the survived). The mean of duration of
hospitalization was similar in TBI and Vascular patients and longer in
anoxic. The most frequent complication was heterotopic ossification
(25.7%), bedsores (29.17).Tracheal stenosis was present in 3 pts. 41
pts (24.4%) were momentarily discharged and the readmitted.
Conclusion. Better outcomes for post traumatic patients; death of
the patients is directly correlated with age; we observed long period
of staying in rehabilitation unit for the difficulty of organize protected
discharge and for the clinical complication. Heterotopic ossification
and bedsores were the most frequent complication; . Much more
effort must be done to treat and eventually prevent HO.
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Effects of a 10-week aerobic training in high level disa-
bility multiple sclerosis patients
S. Diaconescu, D. Cinteza, S. Popescu, G. Galbeaza, V. Marcu, 
A. Dima, D. Poenaru
National Institute Of Rehabilitation, Bucharest, Romania

Introduction. Overall, there is fairly strong and consistent evidence
that individuals with MS are largely inactive compared with non-disea-
sed populations. Current studies demonstrate that physical activity in
patients with MS counteracts fatigue and may improve quality of life.
No study explores physical activity in severely disabled MS patients.
This study proposes to assess a supervised aerobic training program in
a population of non ambulatory MS patients (EDSS 6,5 to 7,5).
Materials and methods. The aerobic exercises program uses a thera-
peutic exercises: 10 weeks, 3 times a week. The protocol begins with
15 minutes of active work of the upper limbs, followed by 20 minutes
of passive work of the lower limbs. The quality of life (SEP-59), level
of activity (NAP), spasticity (Ashworth), functional capacity (Functional
Independence Measurement) and fatigue (Fatigue Severity Scale) were
assessed at baseline, 10 weeks, 3 and 6 months after the end of the
program. Results. 50 MS patients are included.42 completed the study:
18 men, 25 women mean age 50.5 years, mean EDSS:6,74. Compared
with baseline, the patients demonstrated significant (p<0.05) increases
in energy score of QOL (SEP-59) and level of physical activity.
Spasticity (Ashworth) and fatigue (FSS) decrease significantly (p<0.05).
No significant effects were found in functional measurements (MIF)
and EDSS. These positive effects persist during 3 months. No adverse
events were observed. Conclusion. The practice of adapted and
supervised physical activity remains possible for patients with severe
disability. Fatigue does not increase, spasticity of the lower limbs
decreases and quality of life and independence remains stable.

Cardiovascular disease at patients with SCI
G. Galbeaza, D. Cinteza, D. Poenaru, C. Teleianu, V. Marcu, S. Popescu,
S. Diaconescu, A. Dima

Introduction. Because of the changes in the activity of the auto-
nomic nervous system, decrease of daily energetic consumption, the
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raised prevalence of risk factors for CHD cardiovascular diseases are
frequent at these patients. Objectives. The main aim of this study is
to determine the frequency and type of cardiovascular diseases at
patients with SCI admitted in our clinic. Materials and methods.
The study is a retrospective one and includes 19 patients with SCI
admitted in our setting between January and August 2009. 17 of
them were man. The age was 37 years on the average. Out of SCI
ten were thoracic, one lumbar and eight cervical. Cervical SCI at first
admittance for rehabilitation developed orthostatic hypotension at
the beginning of the program but without needing of medical treat-
ment. 9 patients had signs of CHD, 5 of them being with cervical
lesion. In this group age was 42,5 on the average. Between the
patients with modified ECG none had angina. The average time
from the acute event was in the entire group 24 months. In the
group with modified ECG was 25,3 months. 5 patients had dislipi-
daemia, 2 of them having also modified ECG. 1 patient had deep
venous thrombosis, 1 patient had obesity and 1 had autonomic
dysreflexia. None had hypertension or diabetes. Results. Incidence
of cardiovascular diseases rises with age and time from acute event.

Conclusions: The screening, recognition treatment and also the
prophylaxis of cardiovascular disease should be an important com-
ponent in the management of the patient with SCI.
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Rehabilitation of pediatric patient with spinal cord
injury. Case report
F. Armakola, S. Sivetidou, K. Mihout, I. Gekas, J. Saramantos, 
T. Pyrgeli, E. Bakas 
Department of Physical Medicine and Rehabilitation KAT Hospital
Athens

Introduction. The general principles of paediatric and adolescent
rehabilitation of spinal cord disorders differ significantly from adult
rehabilitation, but the basic principles of recovery remain the same.
Children and adolescents with spinal cord disorders and their fami-
lies should be informed throughout the development and to be pre-
pared for any complications or transitions that will occur as the kid
grows up and passes to the adulthood and develops sexually. Case
report. A 9-years old child after a fall of 3m on 11/08/09 was admit-
ted to the local health centre and then immediately transferred to the
paediatric orthopaedic department (where he received i.v. bolus
250mg solucortef) and was diagnosed complete paraplegia level
TH10. From the imaging control (MRI and CT thoracic and lumbar
spine was observed pathological intensity signal and wedge-shaped
deformity of T12 vertebral body and anterior slippage of TH11 verte-
bra. At TH11-T12 level it was observed a curved spine. The spinal
cord showed pathological signal intensity in height TH11-T12 that it
was pressing medulla. Rupture or injury of the intraspinatus TH11-
TH12 was observed. In orthopaedic clinic received a three-day treat-
ment with dexamethasone 64 mg / die, cefuroxime and analgesic
therapy with tramadole 45mg and paracetamol. On 12/08/09 he was
transferred to the department of orthopaedic spine clinic and
underwent an open reduction spine surgery TH10-L2 and laminec-
tomy TH11-T12. On 26/08/09 he was transferred to the clinic of
Physical Medicine and Rehabilitation with a diagnosis of TH10 level
paraplegia (ASIA A). On 06/10/09 he was informed about the use
and the need on intermittent catheterization, and was given the
instructions for the total of the liquids permitted per day (800-1000
ml fluid intake, and urinary output around 400 ml per catheteriza-
tion). But until now the patient urinates in a reflex reaction , without
residual urine volume . We inform also the patient for the need of
the urodynamic control after six months of the injury. As the patient
presenting urinary losses a urine sample and urine culture were col-
lected and was found Enterococcus feacalis and susceptibility was
treated with amikacin iv in consultation with the paediatricians. 
The patient was discharged in a wheelchair and with the prescrip-
tion of the walk-about system. Therapeutic interventions. Physical
therapy: recline bed, exercises of maintaining the range of motion,
exercises of strengthening the upper limb, exercises of technical
enforcement of the pathological reflexes, neuromuscular facilitation
techniques, hydrotherapy (pool), and education of standing and
walk with a walk-about. Occupational therapy: exercises of balance
(sitting and standing position), exercises of transport, training of per-
sonal hygiene, and exercises of dressing. Psychotherapy: The clinical

Psychologist recommended treatment and follow up with a speciali-
zed psychologist Social reintegration: With the collaboration of the
social workers the patient assisted the school lessons every week
with a teacher appointed by the ministry of education .Discussion. 
This case report is presented because paediatric and adolescent
rehabilitation of spinal cord disorders differ significantly from adult
rehabilitation, but the basic principles of recovery remain the same.
Children and adolescents with spinal cord disorders and their fami-
lies should be informed throughout the development and to be pre-
pared for any complications or transitions that will occur as the kid
grows up and passes to the adulthood and develops sexually.

A protocol for the assessment of sensory re-weighting
in the development of coordination during reach-to-
grasp in children
M. Cazzagon1, F. Zecchini1, G.P. Tornatore1, D. Restuccia1, A. Merlo2

1IRCCS” E.Medea” Polo Friuli, Associazione La Nostra Famiglia
2LAM, Laboratorio Analisi Movimento, SOC di Neuroriab., AUSL di
Reggio Emilia, Osp di Correggio 

Introduction. We designed a protocol suited to assess the relative
contribution to the motor output of both the visual and the proprio-
ceptive systems during a reach-to-grasp task and tested its feasibility
and sensitivity on a sample of healthy children with age 10-12.
Materials and methods. Ten healthy children (age 11±0.8) were
asked to repetitively reach and grasp an object placed on a table in
front of them, for 20 seconds, at natural self-paced speed. All envi-
ronmental factors were standardized as in [1]. Each task was perfor-
med in four conditions: lighted room (L), dark room with only the
object visible (D), lighted room with a weight (500 grams) on the
forearm (LW), and dark room with the weight on the forearm (DW).
Tasks were administered in random order, for three times, after a trial
session. Kinematic data were obtained from reflective markers by
means of a 3D motion analysis system (SmartD, BTS, Italy), as in [1].
The effect of the environmental condition on the index of curvature
of the finger trajectory (IC), the number of peaks in the index trajec-
tory (NP) and the arm-trunk displacement delay (ATDD) was investi-
gated by the non-parametric Wilcoxon test, with significance set at
5%. Results. The protocol was completed by all children. The envi-
ronmental condition did not affect IC. The trajectory was straight in
all conditions (IC = 1.1), due to the distance of the target. NP increa-
sed significantly from 1 to 2 or 3 in the DW condition, as expected.
ATDD was sensitive to the lack of visual information created by the
dark environment. Conclusion. Results suggest that the designed
protocol, with minor improvements, can be used to follow the deve-
lopment of the visual and the proprioceptive systems and their relati-
ve contributions to motor control in reaching tasks during childhood. 
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Comparison of functional outcome in Traumatic vs
non-traumatic spinal cord lesions
L. Salvi, R. Avesani
Spinal Unit, Rehabilitation Department, Sacro Cuore – Don Calabria
Hospital, Negrar (VR) 

Introduction. We made a retrospective comparative study of 2
years duration on a population of acute spinal cord-injured patients
with the aim to compare functional outcome of persons with trauma-
tic vs non-traumatic spinal cord lesion (SCL). Materials and
methods. Seventy patients with acute SCL admitted for in-patient
neurorehabilitation in the last 2 years: traumatic (34 patients,
M/F=32:2; age 45,75+-16,62) and non-traumatic (36 patients,
M/F=21:15; age 55,97+-18,99). ASIA impairment scale, duration of stay
(DOS) and admission and discharge-FIM scores in both groups were
recorded, compared and analyzed. Results. ASIA impairment scale
scores were not significantly different in the two groups (P>0.05).
DOS for rehabilitation was higher for traumatic group as compared to
non-traumatic group (87,44+-54,31 days vs 67,11+-49,15), although
statistically not significant (P=0,1). FIM scores were 60,67 +- 17,82 vs
70+-23,39 at admission and 102,85+-23,35 vs 98,72+-26,33 at discharge
in traumatic and non-traumatic group, respectively. All patients (n=70)
showed significant improvement in FIM score (P=0,000) but, in spite
of the initial difference of 10 points less in traumatic group, no statisti-
cally significant difference (P>0.05) was recorded between two groups
at discharge (P>0,05). Conclusion. Starting with initial similar ASIA
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impairment scores, the study showed no statistically significant diffe-
rence in the length of stay and the functional outcome between per-
sons with traumatic and non traumatic SCL.
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Psychological resources of patients with motor impair-
ment to realize their rehabilitation potential during
early rehabilitation
A. Angelova, E. Ilieva
Medical University Hospital, Plovdiv, Bulgaria

The study is inspired by the conception of individual style and cha-
racteristics, which results in optimal psychobehavioral activity based
on the specific type of psychodynamic individuality. The proposition
is that the temperaments are principally equal and do not predict the
achievements of the person.  The aim is to study the effect of the indi-
vidual temperament and anxiety level on the outcome of rehabilita-
tion in patients with motor impairments. Three groups of patients: 19
stroke patients; 12 - after an attack of multiple sclerosis; 9 – after frac-
ture of the lower limbs. The patients received standart rehabilitation
programmes with special attention to the psychoemotional status, sti-
mulating their motivation. Methods of assessment: temperament–beha-
vioral questionnaire; anxiety scale; interview; standart methods for
evaluation of the outcome of rehabilitation concerning functional
recovery. A low level of anxiety was registered in all the patients
without any significant differences between them. The temperament
–behavioral questionnaire revealed prevalence of flegmatic, choleretic
and sangiune temperaments in stroke and MS patients; melancholic,
sanguine and depressive - in patients with fractures. There were not
any statistically significant differences in the stage of functional reco-
very as a result of the rehabilitation between the patients with diffe-
rent temperament components. This pilot study proved the proposi-
tion that there is not an inferior temperament, but it is important to
apply a holistic approach considering the biopsychological characteri-
stics of the patients. The empatic attitude and the qualified health care
is a prerequisite for a low anxiety level in the patients.
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Short term effects of ultrasound therapy in knee
osteoarthritis 
R. Ungur, I. Onac, T. Mocan, L. Irsay, I.M. Borda, S. Suciu
“I.Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca,
Romania

Introduction. Therapeutic ultrasound may be beneficial in knee
osteoarthritis (OA)1, in terms of safety and efficacy in pain relief and
function improvement2. The aim of this study was to evaluate the
efficacy of therapeutic ultrasound in knee OA, 14 day after the end
of treatment. Materials and methods. 12 patients, diagnosed with
knee OA according to American College of Rheumatology, stage 1
or 2 on frontal knee radiography, were treated with ultrasound the-
rapy 850±5% KHz, 0,5W/cm2, continuously, on OA knee for 5 minu-
tes, 10 sessions. WOMAC score (WS) and Lequesne index (LI) were
evaluated prior to, in the end of and 14 day after therapy. SPSS
software version 17 was used for statistical analysis. Results. In the
end of therapy a statistical significant decrease of the WS (p=0,03)
and LI (p=0,03) was observed. This improvement persisted 14 days
after the end of treatment (p=0,03) for both parameters. Conclusion.
Ultrasound therapy is safe and efficient for knee OA treatment.  
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Effect of PTH 1-84 on the increase in BMD and pain
reduction in a retrospective study of patients with
osteoporotic vertebral fractures
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Introduction. Women with postmenopausal osteoporosis (OP)
and a high fracture risk may benefit from PTH treatment increasing
their bone mineral density (BMD), reducing new vertebral fractures
(VFs), and improving vertebral pain. The present study analyzes the
increase in spinal and femoral BMD, and the evolution of vertebral
pain with treatment. Material and methods. A retrospective study
was made of 41 women with OP VFs attended in the Rehabilitation
Service and who have been treated with PTH 1-84. All the cases
were diagnosed by X-rays or CAT. Bone mineral density evaluations
of the spine and femur were available in 41 patents at baseline and
in 37 patients after treatment. An evaluation was made of the chan-
ges in BMD and of the course of pain assessed by the visual analog
scale (VAS). 95% confidence intervals (CIs) were determined.
Results. The mean patient age was 72.1 years (range 54-86).
Eighteen patients had thoracic fractures and 29 lumbar fractures. Ten
patients had two VFs and 8 patients had 3 VFs. The median duration
of PTH treatment was 18 months. The median reduction in VAS pain
score at the end of treatment was 2 points (n=38). Bone mineral
densitometry showed a mean percentage variation of +5.30% (CI
3.64-6.97) in the spine and -1.04% (CI -2.41-0.31) in the femur with
respect to the baseline values (p<0.001 and p=0.07), in patients
under treatment for ≥ 12 months (n=37). In the case of the women
treated for ≥ 16 months (n=30) and ≥ 18 months (n=24), the increa-
ses in spinal BMD were significant (p<0.001). No new fractures were
recorded among the patients during treatment. Conclusion.
Treatment with PTH 1-84 shows significant evidence of an increase
in spinal BMD in our series. Improvement in pain, as assessed by
the VAS, was also observed. No new fractures were recorded among
the 41 patients during the PTH 1-84 treatment period.

Combination of low level laser therapy and needle acu-
puncture in treatment of subacute low back pain in
geriatric patients 
L.M. Konstantinovic, S.J. Jović, A.S. Dragin
Clinic for rehabilitation dr Miroslav Zotovic, Medical School,
University of Belgrade, Serbia. 

Introduction. Low back pain (LBP) is one of the most frequently
medical problems in geriatric population. Aim of this study was to
investigate clinical effects of combination of low level laser therapy
and needle acupuncture in treatment of subacute lumbar pain in
geriatric patients, proposed as adjunct therapy. Materials and
methods. The prospective study concluded 78 patients aged 65 and
older suffering from subacute low back pain caused by degenerative
disease of spine. A randomized single-blind controlled trial was
performed on 78 patients. Group A (26 patients) was treated with
Low Level Laser Therapy (LLLT); Group B (26 patients) was treated
with acupuncture; Group C (26 patients) was treated with combina-
tion of LLLT and acupuncture. LLLT was applied behind the involved
spine segment using stationary skin contact method. Patients were
treated for a total of 10 treatments with the following parameters:
wavelength 904 nm, frequency 5000 Hz, 100 mW average diode
power, power density of 20 mW/cm2, and dose of 3J/cm2, treatment
time 150 s, at whole doses of 12 J/cm2. Acupuncture points were
selected according to traditional theory. All patients were treated
with NSAL drugs and instructed for allowed activities. The outcomes
were pain intensity measured with visual analogue scale (VAS), lum-
bar movement with modified Schober test, pain disability with
Oswestry disability score and quality of life with a 12-item short-
form health survey questionnaire (SF-12). Subjects were evaluated
before and after the treatment. Statistical analyses were done with
SPSS.11. Results. Statistically significant differences were found in all
outcomes measured (p<0.001), but better in group C than B
(p<0.0005, with high effects size d -0,89 ) and A (p<0.0005, with
moderate effects size d-0,56). Conclusion. Results of this study
show better improvement in geriatric patients with subacute LBP
treated with combination of LLLT and acupuncture proposed as
adjunct therapy. 
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A case of paralysis caused by a disorder of the spinal
cord in acute meningococcal meningitis
D. Uliano, R. Mazzocco, T. Scellini
Department of Rehabilitation Medicine, ASREM, Campobasso

Introduction. The spinal injury is a rare complication of the bac-
teric meningitis. The case we have examined concerns the dorsal
part of the cord with injury at the D6 level. Materials and methods.
Aim of the work is to show how important is to start a rehabilitative
treatment since the acute phase of the disease. We have used asses-
sment scales (ASIA Impairment Scale, FIM scale, The Rivermead
Mobility Index) during the rehabilitative course. We have evaluated
the spinal cord injury by encephalon and cord RM examination,
EMG examination and urodinamic examination. The re-education of
the control of the sphynterics has occured through the intermittent
catheterism and the biofeedback, many techniques of neuromotor
rehabilitation ; we have used a pharmacologic therapy, to increase
the detrusorial compliance and to reduce its highest pressure.
Results. The patient has reached a good level of autonomy, with a
good control of the trunk in seated or erected position, a good
recruitment of the proximal and distal musculature of the right lower
limb and with a partial recruitment of the partial musculature of the
right lower limb and with a partial recruitment of the partial muscu-
lature of the opposite lower limb. The patient succeeded to carry
out independently the movements and to walk with two canadian
sticks for short distances. Coclusion. It is important to start the
rehabilitative treatment since the acute phase of the illness and to
estabilish since the beginning the functional goals, based on the
extention of the cord injury, the muscular strenght of the musculatu-
re situated below the injury, and on the period of resumption of the
cord function.
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A contribution for the data about Surf injuries in
Portugal
J. Almeida; J. Laíns
CMRRC, Rovisco Pais

Introduction. Surf practice has been growing exponentially in
Portugal. However, there are no published studies about this issue.
The few existent papers (international) show that the most common
injuries are lacerations and contusions to the head, neck and lower
extremity. Most of them result from direct collision with their own
board. Objectives. The purpose of the study was to know the
Portuguese reality about surfing-related injuries, understand their
pattern and risk factors and define injury prevention strategies. Ma-
terials and methods. Cross-sectional study that included 151 sur-
fers (convenience sample), both genders, aged 18 years or more,
and that have been active surfers during 2009. The questionnaire
was developed by the author. It was used SPSS program 16.0.
Results. There were a total of 306 injuries, 246 were acute: lacera-
tions (46.4%), contusions (10.1%), sprains/strains (8.2%) and fractu-
res (8.2%). They were to the head (31.3%) and lower limb (31.3%).
53.3% resulted from the collision with their own board, 20.2% occur-
red during entering/exiting water, 65.9% in sand bottom, with small

waves (42.7%) and with shortboards (81%). 60 chronic injuries were
described: 5.9% tendinopathies (shoulder – 83.33%) and 5.2% lower
back pain. Surfers that practice in large waves have a higher risk for
significant injuries. The calculated risk injury was 2.4/1000 episodes.
Conclusion. It is quite possible that most of the injuries can be pre-
vented by the use of protective equipment, changes in the equip-
ment and self-protection strategies. It is important that these data are
published and known to promote a culture (and even a “fashion”)
of prevention. More studies, with larger samples, are needed for a
better evaluation of surfing injuries.

Evaluating inpatient rehabilitation for subjects with
traumatic brain injury: use of early variables to predict
functional outcomes and direct clinical practice
R. Avesani1, M. Fedeli1, C. Ferraro2, M. Khansefid1

1Rehabilitation Department Sacro Cuore-Don Calabria, Negrar, Italy.
2Rehabilitation Department, University of Padova, Padova, Italy.

Introduction. The growing complexity of services for subjects
with traumatic brain injury (TBI) requires an early delineation of the-
rapeutic and nursing needs. Both knowledge of patients’ characteri-
stics and recovery patterns and identification of prognostic factors
are of great value to plan rehabilitation and assistential programmes.
Aims of our study are to delineate function related groups on the
basis of one or more indicators and to identify predictive factors for
outcome. Materials and methods. Research design: retrospective
database analysis. Setting: an Intensive Rehabilitation Unit for severe
acquired brain injury. Subjects: 225 patients with TBI admitted
between 2004 and 2008. All subjects came from acute care wards
and were at their first rehabilitative admission. Main outcome mea-
sures: admission and discharge Functional Independence Measure
(FIM), Disability Rating Scale (DRS) and its subdivision into 9 cate-
gories, Levels of Cognitive Functioning (LCF) and Glasgow Outcome
Scale (GOS). Data collected also included demographic characteri-
stics, Glasgow Coma Scale (GCS) and length of acute and rehabilita-
tive stay. Logistic regression and ordered logistic regression models
were run to investigate determinants of change in DRS category and
of final DRS score, respectively. Results. When patients were subdi-
vided on the basis of admission DRS categories a linear correlation
among variables could be observed: the most disabled patients
showed the longest acute and rehabilitation stays and the worst out-
comes. Functional gains improved with younger age (p=0,007), shor-
ter acute and rehabilitative stay (p=0,009 and p=0,012) and decrea-
sing initial DRS score (p=0,000). Final outcome was influenced by
age (p=0,000), time from injury to admission (p<0,000), lenght of
rehabilitation stay (p=0,005) and initial functional status (p<0,000).
Conclusion. Systematic data collection in intensive rehabilitation is
of great importance to monitor recovery and plan appropriate pro-
grammes on the basis of admission functional status.

Painful Accessory Soleus Muscle in the Athletes: 3 first
Cases treated by Botulinum Toxin A.
J. Lecocq, M.E. Isner-Horobeti
Service de Médecine Physique et de Réadaptation, Hôpitaux universi-
taires de Strasbourg, France et Société Française de Médecine du
Sport, Paris, France

Introduction.  The supernumerary muscles, in particular the
accessory soleus (AS), can become painful without clearly known
etiology. Currently the only treatment is the muscle excision. The
aim is to test the hypothesis that botulinum toxin A (BTA) is an
effective treatment to avoid surgery. Materials and methods. It’s a
preliminary trial in 3 cases, (a female and 2 males). Pain was present
on exertion at the level of a small mass in the postero-medial aspect
of the ankle. The diagnosis was confirmed by MRI. Additional exa-
minations looked into the cause of the pain. The BTA injection (70
units of Botox® for the woman, 500 units of Dysport® for the men)
in 2 sites of the AS was guided by palpation and electrostimulation.
Results. The intramuscular pressures were normal, excluding an
exertional compartment syndrome. Doppler was normal. The EMG
found an entrapment syndrome of the tibial nerve at the level of the
AS mass only in one patient. The exertional pain disappeared in the
3 patients: the first patient examined systematically in 2 months and
1 year had no pain; the second patient was relieved during 10
months but the pain recurred. A new BTA injection was performed
with again a good result with a follow-up of 7 months. The last
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patient is painless but the follow-up is only 4 months.Conclusion.
Our 3 cases of painful AS muscle are, to our knowledge, the first to
be treated by BTA injection. This preliminary trial is not finished but
the first results are interesting and must be confirmed on a higher
number of patients and in a long-term. The hypothesis of the effecti-
veness is that BTA decreases the volume and/or the tonus of the AS
and removes a nerve entrapment. This treatment of supernumerary
muscle could be an alternative to muscle excision when the pain is
serious. 

Neuro-rehabilitation in Algarve. The CMR Sul experien-
ce (Poster). Evidence – Efficacy – Effectiveness of a
Comprehensive Rehabilitation Program
M. Sizenando1, C. Castelo-Grande2, L. Malaia2, R. Diaz2, J. Pimenta3

1Physical Medicine and Rehabilitation Specialist and Medical
Director 
2Physical Medicine and Rehabilitation Specialist
3Executive Director 
Centro de Medicina de Reabilitação do Sul – Algarve - Portugal

Introduction. CMRSul was created in 2007 (CARF Accreditation -
October 2008) as a top level Rehabilitation Hospital focused in
neuro-rehabilitation, providing a comprehensive, interdisciplinary
inpatient rehabilitation program to Algarve and South Alentejo popu-
lation (500.000); the rehabilitation program is designed as an intensi-
ve 6 h/day 6 days/ week training. The Rehabilitation Comprehensive
Program is described. Materials and methods. 792 patients were
studied from April 2007 to December 2009, divided in four groups:
SCI, TBI, Stroke, “Other Neurological Condition”. The length of stay
(LOS), FIM and FAM scores and Functional Modifiers at admission
and discharge are described and parameters of efficacy and effecti-
veness analysed. In addition we analyse the functional outcomes
with two different types of internal functional organization: 1. The-
rapist “rotation”: the therapists “rotate” every other week; 2. Conven-
tional “fixed” therapist: the same therapist for the entire LOS.
Results. Efficacy - Effectiveness: functional goals achieved in 2007,
2008 and 2009: % >=95%; FIM improvement decreased after swit-
ching to a conventional fixed therapist system in 2009 (in all groups)
global: 32 (2007); 19,1 (2008);15,4 (2009) Global LOS was not signifi-
cantly different: 42, 2 (2007); 48 (2008) and 45, 9 (2009) FIM impro-
vement/LOS decreased in all groups: 0, 76 (2007); 0, 40 (2008); 0, 34
(2009). No significantly difference found in the characteristics of
patients: age, gender, admission FIM scores, co morbidities. No other
changes were made in the rehabilitation program. (Detailed table is
presented). Conclusion. The only different factor was the type of
organization: rotational versus “fix” therapist. We found that the the-
rapists rotation, while maintaining a single responsible therapist to
ensure continuum of care and several checkpoint briefings and team
meetings , may contribute for a more effective rehabilitation pro-
gram with better outcomes and lower length of stay; however
further studies are needed. We challenge other Rehabilitation
Centres to try this different approach and compare the results. 

Implementing Business Intelligence in Rehabilitation
assessment and performance improvement - A case
study 
M. Sizenando1, J. Pimenta2

1Physical Medicine and Rehabilitation Specialist and Medical
Director 
2Executive Director 
Centro de Medicina de Reabilitação do Sul – Algarve - Portugal

Introduction. CMRSul is a rehabilitaion hospital with 54 beds
managed as a Public Private Partnership. The Management Contract
stipulates the need for a global Hospital Information System that
covers all areas of management and describes over 342 performance
indicators that need to be calculated “online” every month. This pre-
sentation will focus on the drivers described but mostly the capabili-
ties that we have developed that allow for a online access to all the
information needed for performance measure and performance
improvement (clinical and non-clinical). Materials and methods.
This is an oral presentation. Using internet access we will directly
access the Hospital system to go through an example of information
entering process (to show how we have structured the data) and
then we will access the Business Intelligence system to show the
richness of information that can be obtained by these kinds of

projects. Results. The result achieved is the complete coverage of
all reporting needs and, through systematic analysis of the data, the
continuous quality improvement that derives from setting goals and
monitoring activity. This presentation will be practical, showing our
live system and live examples with real patient data. It will not focus
on the technology providers or the applications and is intended on
providing good, practical advice to those thinking about implemen-
ting business intelligence software in rehab. Conclusion. We propo-
se a hands-on presentation that will describe our approach on the
implementation of Healthcare information systems in our Rehab
hospital and demonstrate the benefits that we get from it, specifical-
ly on the business intelligence software. The main point will be to
recommend adequate planning of the implementation of the suppor-
ting information system in terms of the information that you expect
to get in the end.

Do shared genetic factors account for the association
between neck pain and other self-reported physical
and psychological symptoms? A twin study among 11-
year-olds
M. Ståhl1, M. Mikkelsson2, A. El-Metwally3, J.J. Salminen1, L.
Pulkkinen4, R.J. Rose5, J. Kaprio6

1Department of Physical and Rehabilitation Medicine, University
Hospital of Turku, P.O.Box 52, 20520 Turku, Finland
2Rehabilitation Centre, Päijät-Häme Central Hospital, Päijät-Häme
Social and Health Care Group, Keskussairaalank.7, 15850 Finland
3Department of Public Health, University of Aberdeen, Aberdeen,
AB25 2ZD, U.K.
4Department of Psychology, University of Jyväskylä, P.O. Box 35,
40014 Jyväskylä, Finland
5Department of Psychological and Brain Sciences, Indiana
University, Bloomington, Indiana, USA
6Department of Public Health, University of Helsinki, 00014 Helsinki,
Finland and Department of Mental Health and Alcohol Research,
National Public Health Institute

Introduction. The aim of this study was to investigate the
strength of the association between neck pain (NP) and other physi-
cal and psychological symptoms, and the role of genetic and envi-
ronmental factors to this association. Materials and methods. A
nation-wide sample of 11-year-old Finnish twins: 295 female and 309
male monozygotic (MZ) pairs, 268 female and 320 male dizygotic
(DZ) pairs and 576 opposite sex DZ pairs. Frequency of NP and
nine other symptoms (headache, stomach ache, depressiveness, irri-
tation and aggressiveness, dizziness, tension and nervousness,
walking up during nights, day tiredness and difficulties falling
asleep) during the preceding three months were asked in a mailed
questionnaire. Sex-specific bivariate structural equation modeling
was used to explore genetic and environmental correlations of NP
and sum score (0-9) of other symptoms in a frequency of at least
once a week. Results. Significant associations between NP all nine
symptoms were found. Risk for more frequent NP increased 1.5
times per additional weekly symptom. Pairwise polychoric correla-
tions in liability to NP were 0.67 in MZ and 0.38 in DZ pairs.
Corresponding correlations in liability to symptom score were 0.54
and 0.33. Cross-twin cross-trait correlations were greater in MZ than
in DZ pairs. Biometric fitting suggested that of the covariance
between NP and symptom score, 15% in girls (32% in boys) could
be attributed to genetic factors, 66% (38%) to shared environmental
factors and 19% (30%) to unique environmental factors. Conclusion.
Although genetic factors seem to play an important role in liability
to neck pain and also to the symptom score, the association
between the two is to only a minor extent mediated by common
genetic factors. 

Correlative relation between arterial hypertension and
parameters of recovery of the hemiplegics
S.D. Draganac
Institute of Rehabilitation ”Selters”, Belgrade, Serbia

Introduction. Ischemic brain illness with its occurrence, mortality
rate and invalidity of the survived represent a significant
medical,social and economical problem of the modern society.
Arterial hypertension is the most common risk factor and it influen-
ces the functional recovery of the patients with hemiplegia. Materials
and methods. To establish the correlative relation between progno-
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sis and recovery parameters of the hemiplegics with arterial hyper-
tension. Methodology: retrospective study was done at the Institute
for Rehabilitation at ”Selters”, Mladenovac. 100 patients with hemi-
plegia were included. They were treated with magnetotherapy, kine-
sis treatment and work teraphy. The prognosis scale of spontaneous
recovery was done before PT. The parameters of functional recovery
which were used are: Brunstroms classification, FIM scale, MMSE
and DMAS scale which were established at the admission and after
30,60,90 days and 6 months. Results. Arterial hypertension was dia-
gnosed at 89 patients with hemiplegia. The prognosis scale of spon-
taneous recovery was worse with hypertensive patients 21.627, the
normotensive had 21.455. FIM score and MMSE score was significan-
tly lower at the hypertensive patients (FIM score 38.133, 47.618,
56.499, 64.011; MMSE score 21.506, 23.449, 24.708, 25.023)
Conclusion. Patients with hypertension have prognostic low grade
recovery. It is proved by FIM and MMSE score at the admission and
after the rehabilitation
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Rehabilitation Program in female child with Klippel-
Trenaunay syndrome: a case study
G. Della Bella1,2, O. Lai1, S. Fabriani1, C. Foti2, E. Castelli1
1Rehabilitation Unit, Neuroscience and Neurorehabilitation
Department Children’s Hospital Bambino Gesù, Passoscuro, Rome
2Ph.D In “Advanced Technology In Rehabilitation Medicine” Tor
Vergata University, Rome, Italy

Introduction. Klippel-Trenaunay syndrome (KTS)is a rare conge-
nital vascular disease of bone characterized by malformations by the
following triad of clinical signs of the vessels of a limb, particularly
of arterio-venous type, which causes overgrowth of the limb; pain
may also be a feature of KTS. The etiologies of KTS is unknown. A
defect in an angiogenic factor, VG5Q, has been proposed. Males and
females are equally affected, and no racial or geographic predomi-
nance is noted. The majority of patients with KTS are managed con-
servatively. Epiphysiodesis is recommended in cases where leg
length discrepancy of more than 2 cm is present in a growing child.
The intraosseous AVM should be treated by direct puncture and the
occlusion, or, with the embolization catheter, but this surgery should
be avoided because the risk of bleeding is high. Materials and
methods. This case study describes the clinical history of a female
child 7 years old from Ecuador suffering from this rare syndrome
and admitted to our Rehabilitation Unit, in October 2009,for motor
rehabilitation. During The last 2 years, she was treated with the
embolization for the intraosseous AVM; in June 2009 she  was under-
gone surgery to the left Achilles tendon lengthening without fol-
lowing an Rehabilitation program. In October 2009 the female child
began the rehabilitation program: three times weekly; she was able
to walk only with two elbow crutches and the left leg was hyper-
trophic, flexed for severe pain and also leg length discrepancy. The
aim was to reduce pain and lymphedema, to improve the gait
performance then prevent or postpone another surgery. Programs:
orthoses; Lymphedema treatment, stretching, proprioceptive exercise
and gait training. Outcome measures: FLACC, LEFS, video gait at the
first session, at two and at four months. Results. At December 2009
the child was able to walk for short distances; the pain was reduced.
The child is continuing rehabilitative training. Conclusion. Patients
with KTS are best served by a multidisciplinary approach, and this
case study shows the effectiveness of  Rehabilitation. 

References
Meier S. Klippel-Trenaunay syndrome: a case study. Adv Neonatal Care. 2009

Jun;9(3):120-4. Review. PubMed PMID: 19542774
Rasheed R, Durr-e-Sabih, Rahim MK, Uddin N. Klippel-Trenaunay syndrome. J

CollPhysicians Surg Pak. 2009 Nov;19(11):729-31. PubMed PMID: 19889273.

Recovery of upper limb in patients with recent ische-
mic stroke after application of repetitive magnetic tran-
scranial stimulation
A.M. Bumbea, R. Traistaru, R. Popescu, D. Matei, A. Dinu
University of Medicine and Pharmacy, Department of Rehabilitation,
Neuropsichyatry Hospital, Craiova, Romania

Introduction. Repetitive Ttranscranial magnetic stimulation (rTMS)
is a new method applicable in patient rehabilitation after stroke, there
are numerous publications in this area. We propose to evaluate the
prehension recovery, decrease of spasticity in patients with ischemic
stroke 6 weeks recent. Materials and methods. We took into study 24
patients that were divided into two equal groups. The criteria for inclu-
sion in the study: ischemic stroke of maximum 6 weeks, patient with
hemodynamical and cardiovascular balance, stable neurologically and
cooperating. the group A included 12 patients who were applied rTMS
at the ischemic focus level for 5 minutes, for 10 consecutive days. In
group B of 12 patients was applied electrotherapy with rectangular
currents to paretic forearm extensors for 20 minutes, for 10 consecutive
days, the patients being taught to actively participate in achieving
movement. Were used for evaluation the spasticity Ashworth modified
Scale, Baciu Scale for prehension assessment, evidence of paresis. Both
groups received appropriate medicamentary treatment and individual
kinetic program.. Results. Group A obtained better values of prehen-
sion, with reduced spaticity to allowed kinetic limits. In group A spasti-
city was reduced from 3.8 to 2.8, while in group B was reduced by 0.5.
The prehension improved in group A by 40% compared with group B
in which improvement was of 25%. Conclusion. The application of
RTMS in patients with recent stroke is an easy method to apply with
results far superior to traditional methods of stimulation, through
which are eliminated the risks of fake movement.

Peripheral repetitive magnetic stimulation (prms) in
patients with traumatic paraplegia 
A.M. Bumbea, R. Traistaru, A. Bighea, D. Matei, A. Dinu
University of Medicine and Pharmacy, Department of Rehabilitation,
Neuropsichyatry Hospital, Craiova, Romania

Introduction. PrMS is used in the peripheral neurological suffe-
rings by local application at troncular level. We intend to emphasize
the role of RPMS applied to the affected root and highlight the
improvement of neuromotor performances in patients with paraple-
gia. Materials and methods. Were taken into study 7 patients (study
group) with post-traumatic paraplegia in a period of 6 months from
trauma, three patients required stabilization metal osteosynthesis of
thoracic spine T6-T7. We used to patients the application of repetitive
magnetic stimulation for 5 minutes for 10 consecutive days at lumbar
level, bilateral right and left. Patients were examind for 3 months, at
the initiation of treatment, at the end and at 3 months. Monitoring
consisted in testing muscle (scale of 0 to 5), evaluating sensitivity,
functional status-quality of life using the FIM (Functional
Independence Measure) scale. To correctly evaluate we compared
the data obtained with a control group of 5 patients with paraparesis
to whom we applied electrotherapy with exponential currents on
denervated muscles. Both groups received appropriate medicamen-
tary and kinetic treatment. Results. We obtained an increase of
muscle force from 2.3 to 3.5, in patients who underwent magnetic sti-
mulation compared with control group where the increase was of
0.5. Superficial and deep sensitivity presented a significant improve-
ment only in the group that followed the PrMS. Functional status
improved in both groups, and statistically significant in study group.
These results were maintained at 3 months of assessment at the
beginning of the stimulation program, to both groups, maintaining
the difference in favor of the group of study. Conclusion. We can
conclude that methode is an effective one to rehabilitate the patient
with paraplegia, having provided good results during the first time
and maintained at three months after the application program. 

Efficiency of topically applied therapy in reducing
disease symptoms and signs in patients with CVI
J. Nikolić-Pucar, S. Markez, D. Gajić, V. Keković, D. Z̆ivanić
Institute for physical medicine and rehabilitation “Dr Miroslav
Zotović”

Introduction. Chronic venous insufficiency (CVI) is a set of
pathological conditions that, through elevated venous pressure, leads
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to progressive stasis and sequent inflammatory changes of the skin
and subcutaneous tissue. Terminal condition of CVI is a phenomenon
of venous ulcers. The present CVI classification is based on fol-
lowing: clinical signs (C), ethiology (E), anatomic (A) distribution and
pathologic (P) dysfunction (Porter and others 1995)- CEAP classifica-
tion. Materials and methods. Prospective research included 42 out-
patients (8 men, 34 women) with CVI who were followed for three
weeks. Among these 42 patients, there were 2 patients who haven’t
finished the therapy protocol. All patients applied heparin gel and 25
patients were treated with elastic-compressive stockings as well.
Results. The effects of applied therapy is reflected in the reduction
of the symptom severity (heaviness in the limb, pain, cramps, fati-
gue), as well as objective signs. Conclusion. After applied therapy,
objective decrease of oedema and improvement of skin and subcuta-
neous tissue nourishment were obvious: 15 % of patients moved
from grade C3 to grade C2, classified by CEAP classification.
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Bone quality in treatment of experimental osteoporosis
with magnetotherapy
T. Lukać1, G. Stefanovski2, R. S̆krbić3, S. Marković4
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Introduction. Magnetotherapy is used in treatment of bone
diseases and fractures. Quality of bone is changed in osteoporosis
caused by ovarian (estrogen)hormone deficiency. The aim of study
was to evaluate the effects of magnetotherapy on osteoporosis cau-
sed by ovarian hormone deficiency. Materials and methods. 14-
weeks-old female Wistar rats (n=21) were randomized in three grou-
ps: OVX+PEMF (n=7), OVX (ovariectomized) (n=7) and INT (intact
control) (n=7). The accommodation conditions and feeding were the
same for all groups temperature 22-24ºC. After six weeks the
OVX+PEMF group was exposed to pulsed electromagnetic field fre-
quencies of 40 Hz, intensity of 10mT, 45 min per day during five
days ina a week, for five weeks. At the end of five weeks period the
experimental animals (rats) were sacrificed. The biochemical analy-
ses: osteocalcin (OC), alkaline phosphatase (AP), calcium (Ca) and
phosphorus (P) were evaluated. The histological analyses of left
tibia stained with hematoxillin-eozin (HZ) were studied by routine
microscopy. Biochemical properties were tested on TOMI-2001.
Results. Statistically significant decrease of OC (p<0, 01), AP (p<0,
05) and PHOS (p<0, 01) was obtained in experimental OVX+PEMF
group compared to OVX group. Histological analysis showed new
bone with regular trabeculares and this bone in the same as the
bone in intact control group. Biomechanical properties of femur
from treated bone showed same fragility as intact bone Conclusion.
The applied pulsed electromagnetic fields of 40 Hz, 10mT in 45 min
exposure, statistically speaking significantly improves the quality of
bone. The results obtained show that the magnetotherapy had a
significant role in treatment of estrogen-deficient osteoporososis.
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Efficacy of vertebral traction in subacute sciatica of
discal origin: a clinical controlled double-blind study
ME Isner-Horobeti1, A Dupeyron2, J Lecocq1
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Introduction. Vertebral tractions are commonly used in the mana-
gement of sciatica. However, literature doesn’t show significant effecti-
veness of these techniques. The objective of this study was to investi-
gate the efficacy of spinal traction in subacute sciatica of discal origin.
Materials and methods. Seventeen patients were included in a pro-
spective, randomized controlled double-blind study. Two groups were
compared: a traction group (TRAC) involving patients receiving a ten-
sile force corresponding to 50% of body weight and a control group
(CTRL) receiving a tensile force of 10% of body weight. Patients
underwent 5 sessions of tractions per week during 4 weeks.
Following parameters were assessed: pain on visual analogic scale
(VAS), the fingers-to-toes distance (FTTD), the straight-raise leg test
(SRLT), Schöber’s test, the french validation of disability scale for low
back pain (Eifel score), drug intake and patient satisfaction. Results.
Pain VAS decreased by 62% (60.5±26.4 mm to 23±25.2 mm) in TRAC
and 69% (65.2±8.2A 20±14.3) in CTRL. FTTD decreased by 41.1%
(34.6±15.2cm to 20.3±9.7 cm) in TRAC versus 45% (38.8±14.7 cm to
21.2±13.2 cm) in CTRL. SRLT increased by 76% (41.8±14.8° to
73.7±20.4°) in TRAC versus 88.8% (40.5±16.8° to 76.5±20.4°) in CTRL.
The Schöber’s test improved by 48% in TRAC versus 2% in CTRL. The
Eifel score decreased from 57% in TRAC versus 61% in CTRL and the
drug intake and satisfaction score improved in both groups. These dif-
ferences were significant in each group (p <0.001) but not significant
between them. Conclusion. Our study show similar results whatever
the type of traction used. Indeed, parameters were identical after trac-
tion of 50% or 10% of body weight. One can speculate that there is an
effect related to traction, which seems unrelated to the load. 

tDCS Combined with Peripheral Agonist/Antagonist
Repetitive Stimulation Improves Stroke Outcomes
F. Palermo
University of Nevada, Reno

Introduction. Transcranial direct current stimulation (tDCS) has
been shown to improve motor recovery, cognitive function and swal-
lowing in stroke patients. The failure to be embraced by rehabilitation
physicians is not clear but may be due to the lack of carry-over effect.
Combining peripheral stimulation with tDCS demonstrates both stron-
ger and longer lasting effects. Danger/side effects are minimal.
Materials and methods. Case report series. A series of 10 sequential
patients with chronic stroke rehabilitation following cortical CVA were
treated with a combination of affected hemisphere anodal (+) tDCS.
The cathode (-) was placed on the opposite shoulder. 12 sq cm elec-
trodes attached to a 1.6 mA current generator. Brain stimulation was
maintained for 25 min (40mA-min). EMG patterned stimulation to the
affected agonist/antagonist muscles began after the first 10 min. of
tDCS.  Intensity to motor twitch repeated at 1.5 sec. for 20 min.
Treatments were 2 X per week for 10 sessions for upper extremities, 6
for LEs. Outcome Measures. Pre and post Fugl-Meyer, FIM scores
and gait speed were tested. Results. All patients improved Fugl-Meyer
scoring, average 22 (range 12-31). FIM score improvements 2-6. Gait
speed for the 3 treated patients increased from 0.69 to 1.16 m/sec.
(age matched nl. 1.77). All patients tolerated treatments well.
Conclusion. tDCS is safe and easy to apply for rehabilitation physi-
cians. Combining it with peripheral stimulation, increased motor
improvement and carry over may be obtained in stroke patients. 
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Application of trigger point dry needling in Arnold
Chiari I patients, Basic trigger points and effectiveness
in 16 patients
Y. Ivánovic-Barbeito, A. Baños, S. Martínez
Centro de referencia estatal de atención a personas con enfermeda-
des raras y sus familias. IMSERSO (State reference center for people
with rare diseases and their families. IMSERSO), Burgos, Spain

Introduction. The problem of cervical myofascial pain in Arnold
Chiari Type I is a very common problem. In the analyzed series all
patients have in common specific trigger points. The aim of the study
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is reduction of pain using dry needling. Materials and methods. The
inclusion criteria was the diagnose of Arnold Chiari malformation type
I, the myofascial pain in cervical area was common sign in the 16
patients. Evaluation is applied: before and after study including a VAS,
antalgic drugs before and after treatment, classified into three catego-
ries (conventional analgesics, opioids and NSAIDs). The period of
treatment was 6 sessions over two weeks with dry needling according
to protocol and muscles involved in cervical pain, treated with acu-
puncture needles of 0.25 x25mm for 20 minutes. Results. 16 patients:
13 achieved a reduction of more than 4 points on the VAS (4,2), and
the antialgic drugs were reduced in at least 2 of the 3 groups determi-
ned. Conclusion. The rare diseases such as Type I Arnold Chiari
Malformation have the difficulty to get larger samples, but even so,
the result is encouraging and we will enlarge sample over time.
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The effect of weighted kypho-orthosis on fall risk in
women with osteoporosis
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Introduction. Osteoporosis as the most common metabolic bone
disorder is one of the most important causes of hyper kyphosis and fal-
ling in the elderly. There is no consensus about effectiveness of spinal
orthosis in improvement 0f balance and decrease of falling risk in
patients with osteoporosis. The aim of this study was To determine effect
of Weighted kypho-orthosis( WKO) on fall risk in patients with kypho-
osteoporosis. Materials and methods. In a clinical trial 31 women with
primary osteoporosis via accessible sampling method, were divided in
two groups: control (Exercise therapy = 20) and orthosis (Exercise the-
rapy with WKO= 11). Patients were assessed before and after 4 weeks of
intervention, using clinical balance tests: (Timed up and go test (TUG),
Functional reach test (FRT)and unilateral stance test (UST). After primary
assessing with balance measures, patients in control group were inclu-
ded in 4 week home-based daily exercise program. Exercise therapy
included Weight bearing, balance and back extensor strengthening exer-
cise .patients in orthosis group applied WKO twice a day, each time one
hour. Results. At the beginning of the study, there was no difference
between two groups in demographic parameters and clinical tests (p ≥0.
05). Our data’s showed that parameters of TUG and Functional reach
test in both groups were improved but Improvement in orthosis group
was more (p< 0. 05). Result of UST didn’t show statistically significant
difference between groups ( p ≥ 0. 05). Conclusion. Using WKO can
improve scores of TUG and Functional reach balance tests and conse-
quently fall risk in kyphotic women with osteoporosis.

The Health Education Impact Questionnaire (heiQ) for
evaluation of patient education - intermediate results of
the adaption and validation of the German Version
M. Schwarze1,  R.  Kirchhof1, G. Musekamp2, M. Schuler2,  
I. Ehlebracht-König1,3,  S.  Nolte4,  R. Osborne5, H. Faller2,  
C. Gutenbrunner1

1Coordination Centre for Applied Rehabilitation Research, Department
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Introduction. Recent findings suggest that an appropriate evalua-
tion of patient education programs should be based upon proximal
factors like empowerment and self-management skills. In Germany
however evaluation of such programs has so far been conducted

mainly through long-term, distal target criteria. The translation of the
generic “Health Education Impact Questionnaire” (heiQ) into German
aims to improve this lack of a German instrument capable of evalua-
ting these criteria. Materials and methods. The translation was
accomplished according to international guidelines. Next step will be
the analysis of the psychometric quality of the questionnaire leading to
a sample of nearly 1200 rehabilitation patients. In order to identify pos-
sible more fitting translated item variants floor and ceiling effects, one-
dimensionality of the scales and internal consistency an interim analy-
sis based on data from 229 patients was conducted. Results. The
German translation of the heiQ turns out as an understandable and
content-valid version of the original. Moreover the interim analysis sta-
tes the German heiQ to have well to excellent psychometric proper-
ties, and hardly any floor and ceiling effects. Six of the eight scales can
be mapped in a one-dimensional model (RMSEA < .05) and Cronbachs
Alphas were between .72 and .89. Four alternative item formulations
were developed in anticipation of better results. Conclusion. It is anti-
cipated that the German heiQ will provide good psychometric charac-
teristics. Complete data analysis will show, whether the new items
result in better model fit. It is intended using the German heiQ version
for quality assurance in the German patient education system.
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Use of chemical neurolysis with phenol in reducing
serious spasticity and work load for individuals in vege-
tative state. A randomized clinical trial. 
A. Giattini; A. Bonamartini; K. Cerquetti, E. Calderisi, L. Dionisi, 
M. Vallasciani
Istituto di Riabilitazione S. Stefano, Porto Potenza Picena (MC) Italy

Introduction. Individuals in vegetative state are often affected by
spasticity which is an important obstacle in caring, in particular in
nursing operations. Phenol is one of the most used substance in
treating local spasticity, also if its use is limited to the principal ner-
ves of the limbs1. The aim of this study is to verify if the treatment of
spasticity with phenol is useful reducing work load and time in nur-
sing operations. Materials and methods. We enrolled 11 patients
admitted in two centers, affected by spasticity of upper and lower
limbs. Patients of group A (6) were treated with injections of 5 ml of
aqueous phenol solution at 6%, in tributary nerves2,3 of muscles of
the limbs interested of the spasticity. In group B, patients (5) were
enrolled, evaluated and treated with phenol 6 months later. Then we
reversed the treatment (cross-over) for 6 months. Before the injec-
tion, patients were evaluated in their Range of Motion of elbow and
hip (addution) and in calculating nursing time (washing, wound
dressing, etc.). Results. Immediately after the injections almost all
the patients had a significant increasing of ROM (C.I. 95%, P<0.001)
not observed in non-treatment period. The statistical correlation of
other parameters gave a significant reduction (C.I. 95%, P<0.036) in
nursing time and in increasing ROM. The NNT was 2. Conclusion.
Using of phenol in reducing spasticity can be useful in improving
quality of caring in patients in vegetative state.
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Comparative study of pressure distribution with diffe-
rent anti-sore cushion between chronic paraplegia and
body mass index
Leire Ortiz Fernández, Nora Civicos Sanchez, Mª Luisa Jauregui
Abrisqueta, Montserrat Cuadrado Rebollares, Jon Uriarte Urizar,  
Mª Paz Abaitua Ezquerra, Amaia Madariaga Zabala
Hospital de Cruces, Barakaldo, Spain

Introduction. To determine and compare pressure distribution
(PD) in sitting position between 3 anti-sore cushions and paraplegic
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patients according to body mass index (BMI). Materials and
methods. Comparative study of PD among chronic paraplegic indi-
viduals who use manual wheelchair propulsion. The sample was
divided in 2 groups according to BMI: group I <25; group II >25.
Demographic variables, type and level of injury, mean pressure
(MP), peak pressure (PP), contact area (CA), PD were measured
with a high resolution mapping system. Variables were registered
during 1 minute on the own wheelchair after staying 5 minutes on
static seated posture. Measurement was made on 3 different high
quality anti-sore cushions: foam (C1), gel (C2) and air (C3). Results.
20 patients, (Male:Female=17:3). Mean age: 41.2 years. Mean time
from injury onset: 119,9 months. Mean BMI: group I 21.81; group II
30.43. There was statistically significant difference among 3 cushions
in terms of MP (p<0.0001) and PP (p<0.0001). C3 showed better PD
followed by C1 in all individuals. With regard to BMI, there was sta-
tistically significant difference between groups for C1 (p=0.016) and
for C3 (p=0.007) as for MP. Group II showed higher CA among 3
cushions with statistically significant difference. No statistically signi-
ficant difference was found regarding PP between 2 groups.
Conclusion. According to our experience, individuals with BMI <
25 had better PD with each cushion, moreover, air cushion showed
the best behaviour. Pressure mapping systems seem to be appropria-
te for identifying areas at risk for pressure ulceration. Consequently,
it can be helpful to choose the most suitable anti-sore cushion.
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Physical therapy after  anterior arthoscopic bankart
repair 
Desanka Mitrovic, I. Diklic, D. Bogdanovic, I. Miljkovic
Institute for Orthopaedic Surgery ‘’Banjica’’, Belgrade, Serbia,

Introduction. Until now it was considered that the arthroscopic
Bankart repair of the anterior shoulder instability was less reliable
method of reconstruction than of the open one, causing a longer
period of postoperative immobilization to heal repair tissue and
delay rehabilitation. Materials and methods. The aim of this
research was to show clinical results of postoperative immobilization
and rehabilitation after Bankart repair anterior to shoulder instability.
From March 2005 to January 2006 there were 29 arthroscopic repara-
tions anterior Bankart lesion using bioresorption Anchor. The avera-
ge clinical monitoring of patients was amounted to 34 months.
There were 21 men and 8 women with a mean age of 19.5 year. In
this study there were no active athletes. Accelerated post-operative
rehabilitation have started the second postoperative day and consi-
sted of exercises to increase mobility and strength of shoulders divi-
ded into phase. The external rotation is greater than 30 degrees and
is not allowed until the sixth postoperative week. The protocol was
used by the kinesitherapy “Banjica”. Analysis health outcomes rela-
ted to pain, range of motion, return to activities, recurrent instability
and opinions patient. For this purpose a questionnaire was used by
the society of American Shoulder and Elbow Surgeons (ASES).
Results. In this investigation there was no recurrent instability.
Three cases were positive provocation test instability. In one patient
until the 14th postoperative day the pain was present with less
intensity. All patients achieve the full scope of mobility and all the
activities before injury were returned. Conclusion. Short-controlled
immobilization and early rehabilitation after arthroscopic Bankart
repair are a safe method of renewal postoperative shoulder function
at the group of patients.
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Physical therapy after liposuction surgery
Desanka Mitrovic, Velisa Arsic, Snezana Filipovic
Institute for Orthopaedic Surgery ‘’Banjica’’, Belgrade, Serbia,
Analife 4D Clinic for Aesthetic Surgery, Belgrade, Serbia
Instute for pulmonary diseases,Belgrade, Serbia

Introduction. Classical or laser liposuction is the operative
method that selectively removes fat from those parts of the body
where the excessive is accumulated. Classical liposuction is perfor-

med under general anesthesia, and this method mechanically
destroy fat cells that are absorptive special cannulas. This study was
performed with smartlipo pulsed 1064-nm Nd:YAG laser. Patients
were under analgosedation with them in the treated region embed-
ded solution containing adrenaline and anesthetic. Liposuction is the
removal of excess fat bulges from areas of the body using suction
tubes that are inserted into the body through small incisions. A
vacuum pump is then attached to the hoses to remove the fatty
cells. Materials and methods. After both surgical techniques that
inevitably arise edema and hematomas in the treated region, which
disappear for eight to ten weeks. In the period from January 2008 to
December 2009 at the Clinic for Aesthetic Surgery performed surgery
in 50 patients with laser liposuction. There were 40 women and 4
men, average age 37 years. All patients treated with the abdominal,
gluteal and femoral regions. Results. After surgery, all patients wore
an elastic garment for a period of two weeks. Then they examined
and treated for implementation of physical therapy. Physical treat-
ment for all patients consisted of lymph drainage, manual massage
and ultrasound to rapid withdrawal edema. Laserotherapy anti-
inflammatory frequencies is used to remove the hematoma due.
Exercises for abdominal, pelvic and femoral muscles were, with a
gradual increase in intensity. The program is carried on the first day.
In 35 patients after three weeks there was a total withdrawal swel-
ling and hematoma, for four weeks in 12 patients, while only in 3
patients treatment lasted six weeks. Conclusion. 

Based on the results achieved can be concluded that physical the-
rapy accelerates recovery after liposuction and finds its place in
aesthetic surgery.
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Program of patient’s rehabilitation after covering of
soft tissue defects of achilleus region with distal based
fascial and fasciocutaneous lobe
R. Djokic, Z. Curcic
Institute for Orthopaedic Surgery ‘’Banjica’’, Belgrade, Serbia,

Introduction. Introducing procedures of distal based fascial and
fasciocutaneuos calf lobe in surgery, significantly change wiev on
treatment of soft tissue defects of Achilleus region. Materials and
methods. Method of distal based fascial and fasciocutaneuos calf
lobe is simple and is done in one act. Postoperative treatment is
based on plaster imobilization with foot in equinus for six weeks
period. After imobilization iz removed walk with crutches and partial
or full rest upon leg is allowed, also excercises for full range of
movement of ankle and strenghtening of leg and foot muscles are
introduced. Rehabilitation period lasts four to six weeks. Results.
Shortages of this procedure are leteral foot anesthesia due to cuting
of n.suralis and its incorporation in lobe, and morbidity of graft rei-
gon if secondary defect is covered with free skin transplant. In last
four years 29 patinets with soft tissue defect of Achillar region cau-
sed by trauma or operation have been treated at IOHB”Banjica”. All
lobes stayed vital, lobe vein path is developed in 8 cases, partial
necrosis of edges in 5 cases. Active motion of ankle after rehabilita-
tion was without restrain in all patients. Conclusion. Reconstruction
of the lower leg and foot with the reverse-pedicled anterior tibial
flap: preliminary report of a new fasciocutaneous flap
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Introduction. Classical or laser liposuction is the operative
method that selectively removes fat from those parts of the body
where the excessive is accumulated. Classical liposuction is perfor-
med under general anesthesia, and this method mechanically
destroy fat cells that are absorptive special cannulas. This study was
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performed with smartlipo pulsed 1064-nm Nd:YAG laser. Patients
were under analgosedation with them in the treated region embed-
ded solution containing adrenaline and anesthetic. Liposuction is the
removal of excess fat bulges from areas of the body using suction
tubes that are inserted into the body through small incisions. A
vacuum pump is then attached to the hoses to remove the fatty
cells. Materials and methods. After both surgical techniques that
inevitably arise edema and hematomas in the treated region, which
disappear for eight to ten weeks. In the period from January 2008 to
December 2009 at the Clinic for Aesthetic Surgery performed surgery
in 50 patients with laser liposuction. There were 40 women and 4
men, average age 37 years. All patients treated with the abdominal,
gluteal and femoral regions. Results. After surgery, all patients wore
an elastic garment for a period of two weeks. Then they examined
and treated for implementation of physical therapy. Physical treat-
ment for all patients consisted of lymph drainage, manual massage
and ultrasound to rapid withdrawal edema. Laserotherapy anti-
inflammatory frequencies is used to remove the hematoma due.
Exercises for abdominal, pelvic and femoral muscles were, with a
gradual increase in intensity. The program is carried on the first day.
In 35 patients after three weeks there was a total withdrawal swel-
ling and hematoma, for four weeks in 12 patients, while only in 3
patients treatment lasted six weeks. Conclusion. Based on the
results achieved can be concluded that physical therapy accelerates
recovery after liposuction and finds its place in aesthetic surgery.
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Using the International Classification of Functioning,
Disability and Health (ICF) Core Sets for Spinal Cord
Injury (SCI) in epidemiological studies: The Swiss
Spinal Cord Injury Study (SwiSCI) as an example
Christine Boldt1,2, Inge Eriks-Hoogland1, Erik von Elm1,3,4, on behalf
of the SwiSCI core team: 
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Lucerne and at SPF, Nottwil, Switzerland
4German Cochrane Centre, University Medical Center Freiburg,
Freiburg,Germany 

Introduction. A SCI is accompanied by a variety of impairments,
activities limitations and participation restrictions. To understand the
full impact on functioning, research should be of comprehensive
and multidisciplinary nature. The (ICF) provides a framework and
universal language to describe human functioning and the experien-
ce of health and disability. Objective: Present how the ICF core sets
for SCI can be used in for epidemiological studies in order to select
”what” and “how” to measure, using SwiSCI as an example.
Materials and methods. First, the categories of the ICF core sets
for SCI were clustered in meaningful groups. Second, systematic
searches of PubMed from 1993-2008, using the terminology of the
ICF and expert selected terms, were performed. For participation
and environmental factors meaningful concepts of focus groups
(persons with SCI) were linked to the ICF. Third, of all studies retrie-
ved, dependent and independent variables were linked to c the ICF
using standardized rules and listed in a matrix. Last, all measure-
ments included in the studies were linked and added to the matrix.
Based on multidisciplinary expert opinion (relevance for SwiSCI,
burden for the participant, robustness of the measurement, costs)
final selection of variables and measurements for SwiSCI was perfor-
med.Results and conclusion. 30 systematic searches were perfor-
med. The ICF provides a valuable reference to classify the variables
used in relevant studies in SCI.. It shows that there are both commo-
nalities and differences regarding the assessed variables and the
instruments used to address those variables. This emphasizes the
need for a standardization regarding both what to measure and how
to measure. Regarding what to measure, it reflects that the ICF Core
Sets for SCI can be used as a reference for comparisons and as basis
to decide what should be taken into account to comprehensively
address functioning in SCI.

Using the ICF Core Sets for Spinal Cord Injury (SCI) as a
reference: a comparison with established SCI data sets
I. Eriks-Hoogland1, A.Cieza1,2, R. Hilfiker1, M.Post3, H. van Hedel4, 
R. Cripps5, Y. Chen6,7, C. Boldt1,8, G.Stucki1,8,9

1Swiss Paraplegic Research (SPF), Nottwil, Switzerland
2ICF Research Branch of the WHO FIC CC (DIMDI)– Department of
Physical Medicine and Rehabilitation, Ludwig-Maximilian
University, Munich, Germany
3Rehabilitation Center de Hoogstraat and Rudolf Magnus Institute for
Neuroscience, Utrecht, the Netherlands
4SCI Research, Spinal Cord Injury Center, University of
Zurich,Balgrist University Hospital,Zurich, Switzerland
5Flinders University,School of Medicine,Prevention, Promotion and
Primary Health Care, Australia
6Department of Physical Medicine and Rehabilitation, School of
Medicine, University of Alabama at Birmingham, Birmingham,
Alabama, USA
7National Spinal Cord Injury Statistical Center, Alabama, USA
8ICF Research Branch of the WHO FIC Collaborating Center (DIMDI)
at Swiss Paraplegic Research (SPF), Nottwil, Switzerland
6Department Health Sciences and Health Policy, University of
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Introduction. The Spinal cord injury (SCI) literature is very hete-
rogeneous regarding outcomes. The absence of a uniform fra-
mework and language makes it difficult to compare data among dif-
ferent studies. The objective of this study is to identify outcome
parameters of established data sets in SCI, using the ICF Core Sets
for SCI as reference. Materials and methods. An systematic search
of PubMed from 1998-2008 was performed to identify longitudinal
studies in SCI. Of the selected studies, all variables were linked to
categories of the ICF using standardized rules and a matrix was
developed including all the ICF categories identified and documen-
ting which of them were addressed by which of the data sets. In
addition to the ICF Core Sets for SCI and the ISCoS data sets, seven
currently published data sets were included in the matrix and the
comparison. Result and conclusion. 1583 publications were identi-
fied based on the applied systematic literature search. Four longitu-
dinal studies were selected; The American Model Systems Database’,
The Australian ASCIR Register, the European Multi center study
about Spinal Cord Injury (EMSCI) and the Dutch research program
“Physical strain, work capacity, and mechanisms of restoration of
mobility in the rehabilitation of persons with spinal cord injuries”.
The ICF provides a valuable reference to classify the variables used
in relevant studies in SCI and the ISCoS data sets. It shows that there
are both commonalities and differences regarding the assessed varia-
bles and the instruments used to address those variables. This
emphasizes the need for a standardization regarding both what to
measure and how to measure. Regarding what to measure, it reflects
that the ICF Core Sets for SCI can be used as a reference for compa-
risons and as basis to decide what should be taken into account to
comprehensively address functioning in SCI.

Influence of passive shoulder Range of Motion limita-
tions on Activities and Participation in persons with
Spinal Cord Injury
I.E. Eriks-Hoogland1, S. de Groot2,4, M.W.M. Post3, L.H.V. van der
Woude4

1Swiss Paraplegic Research, Nottwil, Switzerland
2Rehabilitation Center Amsterdam, Amsterdam, the Netherlands
3Rehabilitation Center de Hoogstraat and Rudolf Magnus Institute for
Neuroscience, Utrecht, the Netherlands
4Center for Human Movement Sciences, University Medical Center
Groningen, University of Groningen, The Netherlands

Introduction. Upper extremity function is for persons with spinal
cord injury (SCI) of uppermost importance. Unfortunately, whilst
dependent on their upper extremities for many task, they are also at
risk to develop shoulder joint range of motion (ROM) limitations. A
limited shoulder ROM might be clinical relevant because of the
hypothesised relation with limitations in the performance of activities
and participation. This study investigates the effect of shoulder ROM
limitations in newly injured persons with paraplegia and tetraplegia
at discharge from first rehabilitation (t1) and the performance on acti-
vities (functional independence measure (FIM), wheelchair perfor-
mance (WC), making a transfer) and participation (Physical Activity
Scale for Individuals with Physical Disabilities (PASIPD)) one year
after discharge (t2). Materials and methods. Of 146 persons shoul-
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der ROM was measured at t1. FIM score, PASIPD score, performance
time on items of the WC and ability to make a transfer was assesed at
t2. Results and conclusion. 70% of the participants was male, 64%
paraplegic, 48% AIS A, 16% AIS B, 19% AIS C and 14% AIS D). 30%
Of the subjects (n=44) had a limited shoulder ROM. 29% of the
subjects had a limited shoulder flexion (n=42), 18% (n=26) a limited
shoulder external rotation and 0.4% a limited shoulder abduction
(n=6). Persons with a SCI with a limited shoulder ROM at discharge
from first rehabilitation showed to be more limited in their activities
one year after discharge, as measured with the FIM motor score and
ability to make a transfer without assistance of a person. For the total
group the study showed that subjects with a shoulder ROM need
more time to fulfil the WC items. The latter was not found in subjects
with a tetraplegia. No significant relation was found between limited
shoulder ROM and the sum score of the PASIPD in either group.

A “New” system of muscular strain and the role of stret-
ch reflex in strength measure
M. Migliorini1,2, A. Ravaschio1, P. Lippi3
1Reparto di Riabilitazione e Rieducazione Funzionale “Prof. Luigi
Grimaldi”, Barga 
2Master in Riabilitazione dei Disordini Muscoloscheletrici - Università
di Genova 
3Ausl3 Pistoia

Introduction. Aim of the work is to detect changes in speed of
stretch reflex threshold and its clinical implications in chronic stroke
patients, assessed before and after administration of therapeutic exer-
cise “Sudden Passive Muscle Shortening” (SPMS – Grimaldi’s Method),
in wrist and fingers flexor muscles.Materials and methods. Were
selected 30 subjects (20 chronic stroke patients and 10 normal subject)
divided equally into 3 groups (A, B, C). The spasticity assessment was
performed using Modified Ashworth Scale (MAS) and the measure-
ment of speed limit (speed of onset of EMG signal of the wrist and
fingers flexor muscle) before and after administration of SPMS. The
duration of the exercise was 15 minutes and each group was treated
at different angular velocities: V = threshold (group A), V = 180° / s
(group B) and V = 286° / s (group C).  Results. A variation of the V-
Threshold was found only for Group A (Ha: mean (diff)> 0, Pr (| T
|> | t |) = 0.0615), together with a variation on the MAS, while in the
group B, there is no statistical variation superimposed (Ha: mean
(diff) = 0 Pr (| T |> | t |) = 0.2839). In group C, as already known in
literature, was not detected at a occurrence’s threshold of SR within
286 ° / s. Conclusion. From the clinical point of view, the most
obvious changes were noted in Group A with appreciable correlations
between administration of SPMS in V threshold, the threshold shift
and reduction of spasticity. The treatment at threshold results suggest
that, in agreement with literature, this treatment may lead to a reorga-
nization of the CNS and to ‘learning’ new motor patterns.
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Facial nerve palsy in children – the importance of etio-
logy
M.J. Azevedo, F. Ramada, L. Sá, A. Castro
Centro Hospitalar do Alto Ave, Guimarães, Portugal

Introduction. Facial nerve palsy is a common malady in children,
and may be acquired or congenital1. The most common causes of
acquired facial palsy are infectious, traumatic, neoplastic and idio-
pathic. Congenital facial paralysis is classified as traumatic or deve-
lopmental1. History, physical examination and often imaging and
electrophysiological studies help to determine the etiology. This is
important because prognosis and treatment depends on the
underlying pathophysiology2. While congenital causes have poor
prognosis for recovery of function, traumatic and Bell palsy generally
have good prognosis with minimal, if any, disfunction1. Besides trea-
ting the specific cause, management should include eye care, drugs,
physical therapy and surgery2. Clinical cases. The authors describe 4
clinical cases of children aged 0 to 5 years old, observed and treated
in our unit, with different types of facial nerve palsy (traumatic, infec-
tious, congenital and idiopathic), highlighting the differences and dif-
ficulties in diagnosis and treatment according to etiology. The outco-
me in traumatic and infectious cases was outstanding, even with
short-term physical treatment, whereas in congenital and idiopathic
cases, results were disappointing. Conclusion Defining the etiology

of facial nerve palsy is an essential part in outlining treatment regi-
men and establishing a prognosis. In acquired cases, the rate of reco-
very is inversely related with the degree of neuronal damage and
paralysis. Physical treatment acts in maintaining muscular tone until
the return of the nervous input.  However, in congenital paralysis,
the goal is to minimize asymmetries and to improve global function.
Botulinic toxin and surgical exploration can also be helpful.
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Wrist pain due to scaphoid fracture
M.Ad. Farago, M.S. Pop, F. Cioara
University of Oradea, Faculty of Medicine, Romania

Introduction. A fracture of the scaphoid usually happens from
falling on an outstretched hand, with the weight landing on the
palm. Pain and swelling in the wrist are the main simptoms. The aim
of this study was to assess the impact of clinical changes on hand
function in relation with repetitive wrist trauma during sport activity.
Materials and methods. Over a period of ten months, a number of
21 male out patients involved in amateur sport practice – break
dance, were refered to the rehabilitation department for persistent
wrist pain and dysfunction. In order to sustain differential diagnosis
between sprained wrist and local fracture, clinical, functional, X-ray
and imaging (MRI at 3 patients) evaluation were performed. After
fracture healing, patients underwent an intensive ten-session rehabi-
litation program. Results. Scaphoid fracture was diagnosed at 7
patients (33,33%) and was interpretated as stress fracture. With cast
protection, fracture healed spontaneously at five patients (71,42%).
Two patients (28,58%) with fracture in the middle and the proximal
pole of the scaphoid needed surgery to be treated. Rehabilitation
results: no rest pain and normal range of movement at all patients;
pain in the base of the thumb by hand grips at four patients
(57,14%); the force and the fine precision of the grip pinch remained
altered at two patients (28,57%). Four patients(19,04%) from twenty
one, three of them with scaphoid fracture, considered to give up
break dancing. Conclusion. Amateur sport practising would require
special attention, measures of precaution including protective devi-
ces in preventing injuries. To avoid injuries, and to keep people
exercising, it would be necessary to expand the specialized control-
led training to amateur sporters including dancers. 

Osteoporosis overdiagnosed in elderly with backpain
S.M. Pop, M.Ad. Farago
Romania, University of Oradea, Faculty of Medicine

Introduction. A great percent of back pain in elderly is related to
traumatic or stress osteoporotic fractures. Osteoporosis is over dia-
gnosed, sometimes covering other diseases. We present the case of
three elderly female patients with persistent back pain, treated for
osteoporosis witch turned to be multiple myeloma. Materials and
methods. We followed up three in patients, mean age 68,2 yr , with
long term history of permanent back pain with un-systematized irra-
diation in the lower limb. Previous investigations as in and out
patients in different medical departments relived osteoporosis, dege-
nerative joint diseases and anxiety. They underwent non-steroidal
anti-inflammatory drugs, antiresorptive treatment, vitamin-D and cal-
cium supplementation and regular exercise. For persistent pain
patients were refered to rehabilitation department for specific treat-
ment. Results. Clinical, functional, biological and imagistic evalua-
tion were performed on the patients. The clinical evaluation relived
tenderness at the percussion of the spinous processes of the dorsal
and lumbar vertebrae, limited spine range of motion with no neuro-
logical signs. Laboratory evaluation showed: positive tests for inflam-
mation (ESR, C reacting protein) and the new radiographic features,
lytic lesions in column and the pelvis. Further investigations needed
to be performed. Bone morrow investigation showed high percenta-
ge of plasma cells which confirmed the multiple myeloma. In this
situation patients were counter indicated to physiotherapy and were
refered to haemathology. Conclusion. In the presence of chronic
back pain, patients with osteoporosis need to be further investigated
for diagnostic purposes. The limits of X-Ray evaluation and the lack
of biological evaluation delayed the diagnosis and the proper treat-
ment. Finally, we concluded that, sometimes osteoporosis is over-
diagnosed, patients with back pain needing to be reevaluated.
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The Effects of Plyometric Exercises on Functional Tests
in Athletic and Non-Athletic Women 
Navid Taheri, Abasali Purmomeni
Faculty of Rehabilitation, Isfahan University of Medical Sciences,
Isfahan, Iran

Introduction. Designing a complete rehabilitation program for
musculoskeletal disorders require special attention toward clinical
factors and functional abilities. Neuromuscular control of lower
limbs will prevent recurrent injuries. Playometric exercises are
neuro-muscular and closed kinematic chain training, which improve
joint proprioception and stability (1). Materials and methods. The
design of this study is clinical trial, which was done in 60 women
(30 athletic and 30 non-athletic, ages 20-30). Both groups divided
into two equal subgroups (case and control). Evaluations of both
groups were done before and six weeks after, but during this time,
only the case groups had Plyometric Exercises. The measurement
tests included: Vertical Jump test(VJ), Single Leg Hop for Distance
(SLHD), Single Leg Hop for Time (SLHT), Modified Rhomberg on
BAPS (MRB), Hop Stress Test (HST). All data were analyzed by SPSS
software. Results. In cases of non-athletic group HST, VJ, SLHT
significantly improved. In cases of athletic group SLHD and MRB
improved significantly. Conclusion. Plyometric exercises are useful
approch to improve functional ability and neuromuscular control
and recommend for advance therapeutic programs. 
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Rehabilitation of acute vascular, nerve, and tendon inju-
ries. Case report.
S. González Burgos, L. Platas Gabriel, L. García Delgado, A. Mas Mas
Hosptal Clínico San Carlos. Madrid. Spain.

Introduction. A 25-year-old male without medical history impor-
tance. Our patient suffers a glass cutting in ulnar-sided right wrist
resulting in section of ulnar artery, ulnar nerve and superficial and
deep flexors of the 3rd, 4th and 5th fingers. He has been treated in the
emergency department of our hospital the same day of his injury. He
has been done a superficial and deep tendon suture, an ulnar artery
and nerve suture, and finally a dorsal splint during 47 days.
Materials and methods. Physical examination : keloid and hyperth-
rophic scar opened at 2 points, swelling and edema on hands and
fingers. Evaluation of wrist joint: 0º dorsal flexion (DF), 20º palmar
flexion (PF), 3/5 overall muscular balance, fist: 10 cm missing. End
and lateral terminal clamps: not achieved. Thumb opposition: 10º.
Stiffness of the metacarpophalangeal joint (MCP) and proximal
interphalangeal (PIP) from 2 to 5 fingers with less that 10º overall
flexion. 0º MCP, -40º PIP, IFD is not achieved. Immediate treatment
with passive and active kinesitherapy begins, making a total of 110
sessions from June 2009 until January 2010. Results. At the end of
the treatment his physical examination was: 55º DF, 80º PF, 90º pro-
nation, 90º supination, 35º radial deviation and 20º ulnar deviation.
Digital Tweezers: ET full maximum resistance. Definite discharge on
January 2010. Conclusion. The rehabilitation treatment in an early
and continued way assists the evolution of complex vascular, nerve
and tendon injuries. An early correction of these injuries makes that
the rehabilitation treatment started before and that complications due
to the injury were minor. A prolonged immobilization aggravates the
evolution and prospects for improvement in this type of injuries. 
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The effect of Monochromatic Infrared Energy in pain
and wound healing
M.J. Azevedo, F. Ramada, L. Sá, A. Castro, I. Ruvina
Centro Hospitalar do Alto Ave, Guimarães, Portugal

Introduction. Venous and arterial ulcers are difficult to manage
and often do not heal, even with aggressive medical treatment.1,2

Monochromatic Infrared Energy (MIRE) increases nitric oxid, which
has effect in wound repair, skeletal muscle injury and pain2. The
purpose of this study is to determine the effect of 890 nanometer
MIRE on pain and wound healing in patients with venous and arte-

rial ulcers that failed to repair with conservative treatment. Materials
and methods. Patients maintained previous conventional treatment
and underwent once or twice daily MIRE therapy, 5 times a week
for 1 month. Patients were observed before, during and 1 month
after treatment. Pain (Visual Analog Scale - VAS), and multiple
wound characteristics were assessed, with pictures being taken at
each session. Results. Seven patients entered the study (5 females),
with an age average of 71 years. Four patients had venous ulcers,
and 3 of them had arterial ulcers, with a mean evolution of 2 years.
There was a general improvement in wound characteristics. The
greatest effect was noted in a patient whose ulcer reduced from
17x7cm to 13,5x4,5cm. Mean size reduction is 0,94x0,73cm. There
was an average wound depth reduction of 0,2cm. One month after
treatment one patient still improved his wound while others maintai-
ned the results. An average of 2 point reduction in VAS was noted.
Conclusion. MIRE therapy is a noninvasive, drug-free method for
potentially healing chronic wounds resistant to conventional modali-
ties. Use of MIRE on the subjects described contributed to decreased
pain and enhanced healing of their ulcers. Additional research is
needed with wider populations and longer periods of treatment.
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Influence of second phase of rehabilitation on quality
of life and functional capacity after coronary artery
bypass graft surgery
Una Nedeljkovic, Nevena Krstic, Slavica Varagic Markovic, Emilija
Dubljanin Raspopovic, Nela Ilic, Vladislava Vesovic Potic
Clinical Center of Serbia, Physical medicine and Rehabilitation
Clinic, Belgrade, Serbia

Introduction. While cardiac rehabilitation programs tend to vary,
they all include interventions designed to optimize patient’s physical,
psychological and social functioning. Our objective was to determine
patient’s quality of life (QoF) and functional status one year after coro-
nary artery bypass graft surgery (CABG) and whether second phase of
rehabilitation influence them. Materials and methods. Sixty six
patients admitted to the hospital in one month period for CABG, fulfill
Short form questionnaire (SF-12) and Duke Activity Status Index que-
stionnaire (DASI) prior to operation and then one year after. They
were also asked about participation in rehabilitation programs posto-
peratively. Descriptive statistics, paired sample and independent sam-
ple test were done in data analyze. Results. Fifty three patients com-
pleted questionnaire postoperatively. There was statistically significant
improvement in SF-12 physical status and DASI (p<0.05). Analyze of
groups regarding participations in second phase rehabilitations pro-
grams didn’t reveal statistically significant difference in outcome mea-
sures. Groups didn’t differ in age, educational status and other disea-
ses. Conclusion. This research points out the necessity for better
organization of third phase of rehabilitation program in our country as
the benefits of second phase are not long lasting. 
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Constant shoulder score (CSS): there is no difference in
strength, pain and total score between measures in
abduction and elevation.
C. Burrus1,3, O. Deriaz3, A. Almeida2, G. Fanti2, C. Favre2, F. Gerber2,
B. Wynants2, M. Konzelmann1

1Service de réadaptation de l’appareil locomoteur, Clinique romande
de réadaptation suvaCare, Sion, Switzerland
2Service de physiothérapie, Clinique romande de réadaptation
suvaCare, Sion, Switzerland
3Institut de recherche en réadaptation-réinsertion, Sion, Switzerland

Introduction. The CSS has been used for 25 years to assess
shoulder function. Abduction appeared to us to be limited by pain,
particularly in case of rotator cuff problems and was thought to be
less functional and more painful than anterior elevation. The purpo-
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se of this study was to compare the assessment of isometric strength
in elevation and abduction and its effect on pain and total CSS.
Materials and methods. The study ran between August 2008 and
November 2009. The CSS was measured the day following admis-
sion, strength being assessed both in elevation and in abduction in
the scapular plane with an Isobex® dynamometer, the first position
tested being randomized. Pain was assessed with a 100mm Visual
Analog Scale (VAS) and total CSS following recommandations.
Correlations and paired T-test were used. Results. 52 patients were
included, 50% of them having rotator cuff injury. Mean strength on
the affected side was 3.4kg±2.39 in elevation and 3.2kg±2.33 in
abduction (7.71±2.9 and 7.39±2.8 on the healthy side). We found no
difference between the 2 positions. Pain was found to be slightly
lower after elevation (4.78±2.83 vs 5.01±2.94 on the affected side;
0.67±1.65 vs 0.72±1.73 on the healthy side), but not statistically diffe-
rent. The total score was similar in elevation and in abduction on
the affected side (45.72±15.02 vs 45.32±14.98), and on the healthy
side (88.16±8.60 vs 87.50±8.94) with no difference found.
Conclusion.  No difference in strength, pain and total score was
found when measuring strength in elevation compared with abduc-
tion. Either position could be used for strength assessment in the
CSS. And we think that the measure in elevation is more functional
than in abduction.
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Motor aphasia after acute surgery for ruptured proxi-
mal middle cerebral artery aneurysm: case report 
M.J. Leite, A. Camelo Pinto
Service of Neurosurgery and PRM (Unit of brain lesions), Centro
Hospitalar do Porto, Hospital Santo António, Porto, Portugal 

Introduction. Aneurysm is an abnormal dilatation in the wall of
blood vessels, due to a defect, disease, or injury. The true incidence
of intracranial aneurysm is estimated at 1-6 % of the population,
typically becoming symptomatic in people aged 40-60 years. Sacular
aneurysms are rounded outpounching that arise from arterial bifur-
cation, most commonly in the circle of Willis. Aneurysms of the
middle cerebral artery (MCA) account for 18-22 % of all aneurysms.
Materials and methods. The authors describe a case of a 40 years
old woman, without cardiovascular risk factors, smoking or alcohol
habits, with history of headaches with 2 weeks of evolution that
suddenly begins an acute confusional state. At admission she was
lethargic, without verbal response, not localizing pain and with
Babinski sign at right; GCS score of 9 and Hunt and Hess grade of 3.
Results. Cerebral CT revealed insular hematoma in apparent conti-
nuity with subarachnoid hemorrhage filling the sylvian fissure.
Cerebral CT angiography showed 2 aneurysms in the M1 (projected
inferiorly) and M2 (projected superiorly) bifurcation. The patient was
treated surgically to prevent the risk of repeated hemorrhage and
vasospasm on the day after admission. The proximal aneurysm was
clipped and the distal was wrapped. Postoperative cranial CT revea-
led sylvian hematoma without apparent rebleeding and basal ganglia
infarction. Six months after surgery and rehabilitation she had no
motor deficits and Broca aphasia. Conclusion. As reported in the
literature this case suggests that critical care should be taken in the
management of M1 artery aneurysms; thus, preventing surgical com-
plications, such as vasospasm injury, which may result in neurologic
deficits. 
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Old and complete brachial plexus paralysis: what can
we do?
M.J. Leite, P. Cantista
Service of PRM, Centro Hospitalar do Porto, Hospital Santo António,
Porto, Portugal 

Introduction. One of the most devasting injuries that a young
man can sustain is an injury of the brachial plexus (BP) affecting the
dominant arm. If the lesion is proximal to the ganglion, the roots
will have been torn from the cord and the prognosis is hopeless for

nerve regeneration. The optimal timing for exploration and micro-
surgical reconstructive techniques remains controversial. Palliative
surgery may be indicated in cases seen late or after failed attempts at
nerve repair. Materials and methods. We present a case of a 42
years old male, victim of motorcycle accident in April of 2002 fol-
lowed by immediate injury of the BP and installation of paralysis of
the right upper extremity. Results. Nerve conduction studies and
needle electromyography was compatible with complete injury of
spinal nerve roots. Pseudomeningocele and spinal cord injury were
excluded by CT scan with mielography. Exploration of the BP revea-
led avulsion of the roots from the cord and irreversibility of the
lesions was documented. Seven years later the patient arrives to our
follow-up survey with a flail limb, without pain, requesting an
amputation. Conclusion. This request motivated us to performe a
literature review on the current state of art for the management of
flail limb following a complete posttraumatic brachial plexus injury. 
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Clinical Dysphagia Examination with Cervical Auscul-
tation in a Rehabilitation Medicine Unit
S. Faletti1, G. Santus1, F. Pirali2
1U.O. Medicina Riabilitativa, Ospedale S. Orsola Fondazione
Poliambulanza Brescia
2Servizio Epidemiologico, Ospedale di Cremona

Introduction. The clinical evaluation of dysphagia is usually car-
ried out by a Bedside Swallowing Examination (BSE). But a signifi-
cant proportion of dysphagic patients may aspirate silently. The con-
troversial method of cervical auscultation (CA) can be useful to eva-
luate the aspiration risk1. Our goal was to determine the clinical
impact of the CA used togheter with BSE in order to distinguish
between subjects who aspirate and those who don’t in comparison
to the gold standard videofluoroscopy (VFSS). Materials and
methods. The study involved 200 patients (59% female, average age
74 years), affected by post-acute or chronic neurologic pathologies.
We submitted patients to a BSE, including the examination of cranial
nerves, oral motility, laringeal elevation, voluntary cough and swal-
lowing tests with different consistencies. Simultaneously we adopted
the CA: a stethoscope put on the cervical lateral region to listen to
swallowing and respiratory sounds. In 20 cases we applied also a
VFSS. Results. Using BSE and CA we found 95 dysphagic patients
(47,5 %), classified in compliance with Prosiegel scale: 32% at the 1st

or 2nd score, 52% at 3rd, and 1,2% from 4th to 6th. We could compare
statistically the clinical signs with the evidence of aspiration or pene-
tration of different boluses in 20 VFSS. Post-swallowing dump
sounds detected by CA were found significantly related to the aspi-
ration of a liquid bolus (p=0,02), of a semi-liquid bolus (p=0,02) and
to the penetration of a semi-liquid bolus (p=0,02). It was assessed an
important correlation between laryngeal elevation deficits and oral
post-swallowing residuals detected by BSE and the aspiration. The
auscultation of multiple swallowings per bolus aren’t significantly
related with aspiration. Conclusion. The clinical evaluation of swal-
lowing sounds with CA gives useful judgements beyond BSE to bet-
ter define aspiration risks. CA can be useful in patients without a
valid cough-reflex and in those who do not cooperate. It can be
repeated easily during the clinical course. 
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Post-stroke depression a further study on motor and
functional recovery 
B. Lombardi, G. Briganti, M.Paci, L. Nannetti, P. D’Ippolito, V. Santoro
Rehabilitation Ward Misericordia & Dolce Hospital Prato

Introduction. Depression is common after stroke and there are
several studies on the relationship between mood disorders and
stroke. Correlation between post-stroke depression (PSD) and func-
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tional outcome has been shown, but the impact on functional and
motor recovery hasn’t been often investigated. In our previous
observation we underlined that PSD patients were unable to bring
acquired motor abilities into functional activity (1). This study fol-
lows the previous and evaluates the influence of PSD on motor and
functional outcome. Materials and methods. 194 consecutive
patients, were selected and admitted for stroke in our intensive reha-
bilitation ward between Janaury 2003 and December 2007.
According to exclusion criteria were enrolled 119 subjects, 8 patients
dropped out. 111subjects with ischemic stroke were divided into
two groups according to the presence of PSD (PSD+ 81 and PSD-
30). Screening measures were DSM-IV criteria, the Geriatric
Depression Scale. Outcomes were evaluated on the basis of Barthel
Index (BI) and Fugl-Meyer Assessment Scale (FMA). Measurements
were performed at admission to the ward (T1), discharge (T2) and
follow-up (T3) 3 months from stroke. Results. Both groups showed
a significant improvement in all outcome measures. Improvement
differences were not significant on FMA scores in either group at
each assessment; the PSD group had a significant higher improve-
ment on BI score at follow-up. According to the logistic model, from
T2 to T3 PSD is the only significant factor related to functional reco-
very. Conclusion. PSD is not an influencing factor for motor reco-
very. Results show a negative impact of PSD on the functional reco-
very process after discharge and not during hospitalisation.
Discharge is a critical step for management of PSD. In this study we
confirm the results obtained in our previous observation on 117
patient evaluated from 1999 to 2002 
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Chronic low back pain in the elderly: gender differences 
A. Vukomanovic, J. Arsic, V. Pejovic, G. Lukovic, S. Anicic, P. Pisev
Clinic for PRM, Military Medical Academy, Belgrade, Serbia

Introduction. Chronic low back pain (CLBP) is one of the most
common causes for utilizing medical rehabilitation services. Little is
known about gender differences in some physical and psychological
characteristics of the elderly patients with CLBP. The aim of this
study was to analyze pain, mobility, functional disability, satisfaction
of life and depression mood of the patients of both sexes with CLBP
older than 60 and to compare results between men and women.
Materials and methods. This study included 71 patients older than
60 who underwent physical therapy and medical rehabilitation in
the authors’ institution because of CLBP. Measurements and tests:
reported pain in rest and pain while moving (Visual Analog Scale),
mobility (Timed Up and Go Test), activities of daily living (The
Oswestry Low Back Disability Questionnaire), mood (The Life
Satisfaction Index and The Zung Self Rating Depression Scale). Data
analysis: Student’s T test. Results. 33 women and 38 men, no diffe-
rences in age distribution and duration of the symptoms. Women
reported more severe pain in rest (36±24;32(0-75vs22±20;18(0-
75),p<0.05) and while moving (55±18;52(9-100)vs33±25;33(0-
100),p<0.001) than men. Also, women moved more slowly while
performing mobility test (17±4;17(11-22)vs13±4;12(9-22),p<0.001)
and reported more severe functional disability than men
(34±12;33(11-51)vs21±13;21(0-51),p<0.001). There is no difference in
life satisfaction between men and women, but women were in more
depressive mood than men (42±7;42(31-51)vs37±8;35.5(23-
51),p<0.001). Conclusion. These results suggest that there are some
physical and psychological differences between elderly women and
men with CLBP who underwent physical therapy.
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The 6-min walking test after cardiac bypass surgery and
early rehabilitation 
V. Pejovic, Z. Brdareski, A. Vukomanovic, A. Djurovic, P. Pisev, S. Anicic
Clinic for PRM, Military Medical Academy, Belgrade, Serbia

Introduction. 6-min walking test (6MWT) is a simple test which
can be used to assess functional condition of patients after cardiac
by pass surgery rehabilitation. Aim of our study was to compare

functional recovery of patients after coronary artery bypass with and
without history of myocardial infarction before surgery. Materials
and methods. Prospective nonrandom clinical study included 32
patients (31 men, 1 woman) after cardiac bypass surgery. 12 patients
had heart attack (7 less, 5 more than a year before bypass surgery).
All patients had cardiac rehabilitation level load of 3 MET, during
6,4±1,14 days and before dischage were tested by 6MWT. We mat-
ched the walked distance by patients with infarction and without
infarction and walked distance in attitude of the time between
infarction and bypass surgery (less or more than a year before
bypass surgery). Data was statistically processed with Fisher Exact
Test, Mann Whitney Exact Test, average value ±SD;p<0,05. Results.
The distance walked by patients with infarction was 277±59,56m,
without infarction 286±74,43m. The distance in patients with infarc-
tion less than a year was 279,4±76,96m and more than a year was
274,6±29,25m. There was not statistically significant different of the
walked distance in both group. Average left ventricular ejection frac-
tion: group with infarction 52,64±5,16% and group without infarction
53,42±4,95%. Conclusion. These results could be explained by a
low level of exercise load and relative good left ventricular ejection
fraction of all patients. Myocardial infarction before surgery and time
between infarction and bypass surgery, in our group of patients, did
not influence the functional recovery. Our data suggest that 6MWT is
well tolerated but not sensitive for these patients.
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The early rehabilitation of patients after transplanta-
tion of liver 
P. Pisev, V. Pejović, A. Vukomanović, A. Durović, Z. Brdareski
Clinic for PRM Military Medical Academy, Belgrade, Serbia

Introduction. Transplantation of the liver provides patients with
hard liver’s insufficiency not only longer life, but also better condi-
tions for improvement of its quality, and quality of life is achieved
through the process of rehabilitation. Our aim was to present our
experience and achieved results of early rehabilitation at patients
after transplantation of the liver. Materials and methods. 5 patients
(3 women, 2 men) with different pre-operative etiology. They had
identical exercise treatment twice a day, lasting from 15-30 minutes
(exercises, gradual mobilizations from sitting till the level of walk on
the flat floor, walk-up and downstairs and bicycle-ergometer).
Measurement: functional test for daily activities (FIM) and manual
muscular test (MMT). Data presentation: average value ±SD; min-
max. Results. Average age 40,4±15,56;20-59 years. Rehabilitation
began 2,8±1,3;1-4 of the post- operative day; and it lasted
43±7,84;34-50 days. FIM at the beginning of treatment amounted to
33,6±15,64;18-54, and at the end of rehabilitation 120,2±8,32;108-
126. The rough muscular strength estimated by MMT increased at
the end of rehabilitation by 1-1,5 evaluation ( beginning 2/3, end
4/5). At the end of the early rehabilitation the patients were totally
capable for daily life activities. During the rehabilitation significant
complications was effusion of pleura at all patients, effusion of peri-
toneum and encephalopathy at 3 patients and vein thrombosis at
one patient. Conclusion. It was noticed that the course of rehabili-
tation and result of rehabilitation depended to a great extent from
disease’s etiology and pre-operative functional state of the patient.
Early rehabilitation after the liver’s transplantation provided early
mobilization of the patients and achievement of satisfactory quality
of life. Complications during the rehabilitation did not disturb its
course to a great extent. 
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Nutritional status (NS) in neurologic disorders.
I. Avdyunina, V. Alferova, L. Chernikova, V. Ionova, A. Shabalina, 
M. Kostureva
Scientific Center of Neurology, Moscow, RU.

Introduction. Analysis of prevalence and nature of NS changes
and its influence on the course of different neurologic diseases was
the object of our investigation. Materials and methods. 363 patients
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with different neurologic diseases (at the age 14-89 years) were inve-
stigated. 6.9% patients scored 3-8; 7.4% - 9-10; 85.7% - 11-15 in
Glasgow coma scale. 117 patients were operated. We used clinical
and neurological investigation, anthropometry, laboratory parameters
monitoring. Results. In 1/3 of patient’s overweight/obesity was regi-
stered. Protein-energy malnutrition (PEM: 7.9% severe, 29.3% modera-
te, 62.8% mild)) was found in 59.2% cases. PEM was diagnosed more
often: in old patients; in stroke, in neuromuscular diseases; in severe
state; in endocrine and renal diseases and pathology of gastrointesti-
nal tract. Kwashiorcor-like malnutrition was revealed in 69.3% cases;
marasmic wasting – in 14.9%, and in 15.8% we saw combination of
both. The disturbance of water-electrolyte balance was detected in
67.2% of patients: dehydration; potassium, iron and zinc deficit prevai-
led. Among patients with 11-15 score PEM was noticed in 54% and
dehydration – in 53.7%, after neurosurgery – in 47% and in 65% cases,
accordingly. In PEM cases pulmonary complications were noticed in
2.3 times more frequently, while respiratory insufficiency – in 5.4
times; sepsis, bedsore and fester were only with PEM. Correlation
index between PEM and outcome of neurologic disease was 0.43
(P=0.0000). Dysphagia is the most significant of all neurologic features
influencing on NS (unconsciousness, immobility, hyper motility,
dysphasia, vision disturbance, etc.). Conclusion. NS disturbance is
widely spread among patients with neurologic disorders and is one of
the basic pathogenetic factors of critical state. Neurologic features
influencing on NS should be kept in mind during nutritional therapy. 

A Survey of patients with lower limb amutation refer-
red to IRCS comprehensive rehabilitation center
(March 2008 to December 2009)
A. Raeissadat, S. Alavi, P. Mozhgani, A. Eshraghi
?????

Introduction. Amputation is considered to be one of the most
important grounds of teamwork in rehabilitation teams.
Comprehensive rehabilitation center of IRCS established an amputee
clinic in order to give comprehensive services to amputees. The pur-
pose of this study was to analyze data of patients with lower limb
amputation referred to IRCS comprehensive rehabilitation center from
March 2008 to December 2009. Materials and methods. This
descriptive, cross-sectional study was conducted on all of the patients
with lower limb amputation, who were referred to the center’ ampu-
tee clinic for first prosthesis fabrication. Information about functional
status, referral date, stump status, general health, etiology, etc. was
collected by an examination team (physiatrist, prosthetist, occupatio-
nal and physical therapist and social worker) using a researcher-
made questionnaire. Results. In total, 380 patients were studied, with
average age of 47.67 ± 25.65. Male to female ratio was 4 to 1 and
average time period between amputation surgery and referral for the
first prosthesis was 13.5 ± 2.53 months. Amputation side in 45.2% of
patients was right, in 47.4% left and the rest were bilateral amputees.
Level of amputation frequencies were as follows: 3.5% syme, 66.9%
below-knee, 5.5% knee disarticulation, 22% above-knee, 2.1% hip
disarticulation. Amputation causes included: 50.2% vascular pro-
blems, 33.2% trauma, 8.1% tumor, 3.7% congenital and 5.1% other.
Functional status of patients before prosthesis delivery was as fol-
lows: 35.2% ambulated with crutch, 15.2% used walker, 46.7% moved
with wheelchair and 1.9% dragged themselves on ground. One per-
cent of patients could not move independently. Of all patients, 40.9%
were referred to occupational therapy department for ADL training
with prosthesis and 56.7% were referred to physical therapy depart-
ment for muscular strengthening, pain relief, etc. before prosthesis
fabrication. Rehabilitation team examinations on stump status showed
10.9% edema, 8.7% scar, 5.1% muscular atrophy, 14.2% proximal joint
contracture, 6.6% wound, and 12.7% phantom pain or sense. There
was significant statistical relationship between average time period
from amputation surgery to referral for the first prosthesis and stump
status (p < 0.05). Conclusion. It might be concluded that, functional
problems before prosthesis delivery, resultant poor quality of life and
high prevalence of stump complication among amputees necessitate
early referral and timely comprehensive rehabilitation services. 

Fatigue as experienced by rheumatoid arthritis
patients. A cohort of 44 tunisian cases 
H. Migaw, A. Jellad, S. Boudoukhane, Laajili H, Z. Ben Salah Frih
Departement of Rehabilitation, Monastir Teaching Hospital,
Monastir, Tunisia 

Introduction. Interest in fatigue research has grown since the
finding that fatigue is, besides pain, the symptom most frequently
reported by patients with rheumatoid arthritis (RA). 
The aim of this study was to explore the experience of fatigue in
Tunisian RA patients. Materials and methods. Forty- four RA out-
patients, responding to ACR criteria, filled-out written questionnaires
on fatigue severity, disability and quality of life. All patients were
individually interviewed and asked about fatigue. Measures were as
follows: Multidimensional Assessment of Fatigue (MAF), Fatigue
Visual Analog Scale (VAS), Swollen joint count, Tender joint count
(Ritchie index), Quality of life (SF36), Hospital Anxiety and
Depression Scale (HAD). Results. Participants were 39 women and
5 men (mean age= 47, range 24-78 years). Mean disease duration
was 12 years (range 1-35 years). Evaluation of RA activity noted a
mean Ritchie articular index about 27.6 (range 0-78). The mean
parameters measured were: 60 (range 10-100) for fatigue VAS, 74.5
(range 1-119) for MAF, 7.9/21 (range 0-14) for anxiety HAD, 8.4/21
(range 0-17) for depression HAD, 35.3 (range 21-48) for SF36 PCS
and 40.7 (range 28-54) for SF36 MCS. RA fatigue was verbalised as a
physical everyday experience (97%), as psychological (60%) and as
mental (18%) with a variety in duration and intensity. Patients men-
tioned having RA as the main cause of their fatigue which gave rise
to a reduction in daily activities. Patients described how they had to
find their own management strategies by rest (72.7%) and planning
activities (13.6%). Conclusion. The results of this study show that
fatigue is an unpredictable, almost daily experience for RA patients
with a great impact on the quality of life, while patients struggle
alone to manage it. These results will help professionals caring for
RA patients to communicate about fatigue, to explore the nature of
fatigue individually and to develop tailored interventions.
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Health-Related Quality of life in Rheumatoid Arthritis: a
Tunisian cohort
Z. Ben Salah Frih, H. Migaw, A. Jellad, S. Boudoukhane, H. Laajili
Departement of Rehabilitation, Monastir Teaching Hospital,
Monastir, Tunisia 

Introduction. Rheumatoid arthritis (RA) is a systemic chronic
inflammatory disease. Because of its chronic, painful, and disabling
character, RA tends to have a profound impact of health-related qua-
lity of life. The aim of this study was to evaluate the quality of life in
a Tunisian cohort of RA patients. Materials and methods. 63 con-
secutive patients, responding to ACR criteria, were recruited from
the departments of rheumatology and rehabilitation of Monastir
Teaching Hospital. We evaluated the activity of disease by the
Disease Activity Score (DAS 28), fatigue by the Multidimensional
Assessement of Fatigue (MAF), psychological impact by the Hospital
Anxiety and depression Scale (HAD), functional tiredness (MAF) and
the quality of life is assessed using Health Assessment Questionary
(HAQ) and the Short Form 36 questionnaire (SF36). Results. The
average duration of disease evolution was 11,73 years (range : 0,5-35
years). Analysis of disease activity has noted : an average DAS 28
value of 4,96 (range :1,89-7,32), 6patients (9,5%) were in remission,
32 with a disease activity considered low or moderate and 25
(39,7%) with a disease very active. The average of SF36 was 35,9%
for physical component (PCS) and 41,4% for mental component
(MCS). A significant correlation was found between the score of the
SF36 (PCS, MCS) and the following parameters: age, disease, dura-
tion, activity of disease, HAQ, MAF and HAD. Conclusion. The RA
is among pathologies wich aroused the most interest in the field of
the evaluation of the quality of life in rheumatology. The conse-
quences of PR are not limited to the physical field of health and
measurements of quality of life show well the importance and the
precocity of the deterioration of operations psychological and social
due to the disease.
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Fatigue-correlated factors in rheumatoid arthritis 
H. Migaw, S. Boudoukhane, A. Jellad, H. Laajili, Z. Ben Salah Frih
Departement of Rehabilitation, Monastir Teaching Hospital,
Monastir, Tunisia 

Introduction. Although pain is the most common and frequently
studied feature of rheumatoid arthritis (RA), fatigue is a significant
source of distress and disabili ty for many RA patients. 
The aim of this study was to determine the relationship between
fatigue and clinical as well as functional parameters in persons with
RA. Materials and methods. Forty- four consecutive RA outpatients
were recruited from the departments of Rheumatology and
Rehabilitation of Monastir Teaching Hospital. Fatigue is assessed by
Multidimensional Assessment of Fatigue (MAF), fatigue visual analog
scale (VAS), and RA activity by number of swollen joints, Ritchie arti-
cular index. Psychological impact is evaluated by Hospital Anxiety
and Depression Scale (HAD) and the quality of life is assessed by
Health Assessment Questionary (HAQ) and SF36. Correlation was
evaluated by spearman index. Results. Participants were 39 women
and 5 men (mean age= 47, range 24-78 years), 64, 5% of patients
were unable to exercise any professional activity. Mean disease
duration was 12 years (range 1-35 years). The mean fatigue VAS was
60 (range 10-100) and 74.5 (range 1-119) for MAF. A correlation is
noted with parameters assessed: age (r: 0,385, p<0, 01), disease
duration (r: 0,483, p<0,001), fatigue VAS (r: 0,759, p<0,001), Ritchie
articular index (r: 0,597, p<0,001), HAQ (r: 0,781, p<0,001), HAD (r:
0,497, p<0,001), SF36 for physical (r: 0,833, p<0,001) and mental
component (r: 0,566, p<0,001). Conclusion. Fatigue is increasingly
recognized as an important factor contributing to quality of life in
RA patients and is correlated with disease duration, pain, decrease in
function status and psychological symptoms. Persistent fatigue is one
of the biggest obstacles to optimize function in these patients.
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Diagnosis and cranial osteopathic treatment of torticol-
lis and positional plagiocephaly in pediatric age
V. Savoia, S. Boscarino, P. La Viola, E. Pacciani, E. Castelli
Pediatric Hospital Bambino Gesù, Palidoro (Rome), Italy.

Introduction. The purpose of this study is to assess the thera-
peutic efficacy of osteopathic treatment in newborns and infants
with postural asymmetry. Asymmetry in infancy is a diagnosis with a
large spectrum of features, expressing an abnormal shape of the
body or unequal postures and movements, which might be structu-
ral and/or functional, with localized or generalized expression.(1)
Cervical rotation deficit (CRD) and trunk convexity (TC) constitute
the diagnosis of IPA (infantile postural asymmetry). Materials and
methods. Through medical and osteopathic integrated neonatal
examination it’s possible to identify individuals predisposed to deve-
lop posterior plagiocephaly, sometimes associated with torticollis
(2), thereby providing for the earliest possible intervention with cra-
nial osteopathic tecniques. Between 2005 and 2009 we have selected
randomly 50 infants in the 1-12 months age range when first exami-
ned. Medical records were reviewed for patient demographics, pre-
gnancy, birth and maternal history (stuck baby, delivery details, use
of forceps, vacuum or Caesarean), feeding modes, associated symp-
toms and cranial or facial asymmetries. (3) Patients in the first year
of life underwent osteopathic treatment. Results. Although our
experience is actually limited, osteopathic treatment could be consi-
dered a potential support because of the encouraging positive
results obtained. Conclusion. Although a larger study is needed,
according to our experience it appears that osteopathic treatment
offers a potential benefit as it’s a non-invasive preventive therapy
that improves the degree of asymmetry in newborns and infants
with torticollis and positional plagiocephaly.
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The effect of Monochromatic Infrared Energy in pain
and wound healing
M.J. Azevedo, F. Ramada, L. Sá, A. Castro, I. Ruvina.
Centro Hospitalar do Alto Ave, Guimarães, Portugal

Introduction. Venous and arterial ulcers are difficult to manage
and often do not heal, even with aggressive medical treatment.1,2

Monochromatic Infrared Energy (MIRE) increases nitric oxid, which
has effect in wound repair, skeletal muscle injury and pain2. The
purpose of this study is to determine the effect of 890 nanometer
MIRE on pain and wound healing in patients with venous and arte-
rial ulcers that failed to repair with conservative treatment. Mate-
rials and methods. Patients maintained previous conventional
treatment and underwent once or twice daily MIRE therapy, 5 times
a week for 1 month. Patients were observed before, during and 1
month after treatment. Pain (Visual Analog Scale - VAS), and multi-
ple wound characteristics were assessed, with pictures being taken
at each session. Results. Seven patients entered the study (5 fema-
les), with an age average of 71 years. Four patients had venous
ulcers, and 3 of them had arterial ulcers, with a mean evolution of 2
years. There was a general improvement in wound characteristics.
The greatest effect was noted in a patient whose ulcer reduced from
17x7cm to 13,5x4,5cm. Mean size reduction is 0,94x0,73cm. There
was an average wound depth reduction of 0,2cm. One month after
treatment one patient still improved his wound while others maintai-
ned the results. An average of 2 point reduction in VAS was noted.
Conclusion. MIRE therapy is a noninvasive, drug-free method for
potentially healing chronic wounds resistant to conventional modali-
ties. Use of MIRE on the subjects described contributed to decreased
pain and enhanced healing of their ulcers. Additional research is
needed with wider populations and longer periods of treatment.
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The relationship between TMS evoked motor potentials
and clinical status in chronic stroke
Engin Cakar1, Ilker Yagci2, Evrim Karadag-Saygi2, Hilmi Kilac1,
Osman Hakan Gunduz2, Mehmet Zeki Kiralp1, Gulseren Akyuz2

1GATA Haydarpasa Training Hospital, Department of PMR
2Marmara University, School of Medicine, Department of PMR

Introduction. The aim of this study was to investigate the rela-
tionships between the TMS evoked electrophysiological parameters
and clinical status. Materials and methods. A total of 22 post-stoke
chronic hemiplegic patients were recruited. Barthel index,
Brunnstrom motor staging, Ashworth spasticity scale, finger tapping
for the clinical assessment and motor evoked potential (MEP)
latency, MEP amplitude, resting motor threshold (rMT), central
motor conduction time (CMCT) for the electrophysiological asses-
sment were used. Electrophysiological parameters were measured
for both of the hemispheres. TMS was performed with using
MagVenture MagPro X100 with option, and MMC 140 parabolic coil
and records were made from ADM muscle with surface electrodes.
The statistical analysis was performed with descriptive statistics and
Spearman correlation test. Results. The demographic characteristics
of patients were as follows; mean age 63,86±9,35 years, mean post-
stroke duration 17,18±6,59 months, 13 male and 9 female, affected
hemisphere left side on 14, right side on 8 patients. There were no
significant correlation between the Barthel index scores and any of
the TMS parameters (p>0.05). It was found that Brunnstrom hand
motor stage and finger tapping performance have positive correla-
tion with MEP amplitude (p<0.001) and have negative correlation
with MEP latency, rMT and CMCT (p<0.05). Ashworth hand spasti-
city score have negative correlation with MEP amplitude (p=0.001)
and have positive correlation with CMCT (p=0,03). Conclusion.
TMS evoked electrophysiological parameters have good correlations
with some clinical assessment methods, but not with Barthel index.
It was also remarkable that spasticity had significant correlation with
MEP amplitudes. These correlations suggest that TMS might be a
good option for the objective documentation of clinical status and
for the follow-up of the hemiplegic patients. Also these correlations
might serve as a data for explanation of patophysiological mechani-
sms which underlie the post-stroke disability.  
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Patient´s experience of parenteral Ketamine injections
in chronic non-malignant pain
Bengt H Sjölund, Marcus Andersson
Rehabilitation and Research Centre for Torture Victims, Copenhagen,
University of Southern Denmark, Odense, Denmark and Section of
Rehabilitation Medicine, Umeå University, Sweden.

Introduction. Chronic non-malignant pain is a common sensory
impairment in PRM practice. It is often difficult to isolate the periphe-
ral source of pain. Changes in the sensory nervous system, such as
an increased sensitivity to stimuli via synaptic modification, may be
responsible. Following the observation that Ketamine, an anesthetic
and a NMDA receptor antagonist, inhibits secondary hyperalgesia and
the ‘wind-up’ phenomenon in man, some pain management anesthe-
siologists in Sweden have administered repeated injections of 10–20
mg Ketamine iv in patients with intractable pain. We have sent a que-
stionnaire to such patients to explore their experiences.Materials
and methods. The names of 20 patients with chronic non-malignant
pain, having received treatment with Ketamine injections at Skelleftå
hospital, were given to us by the person in charge. They were sent a
questionnaire on demography; number of years with pain; diagnosis;
occupational situation; other pain treatments; number of Ketamine
injections; pain intensity (VAS) before and after injection; duration of
pain relief; effects of the treatment on daily life. Two reminders were
used. Results. 16 patients responded (mean age 45 years). Present
pain duration was 6,9 (range 2–25) years. The pain was neuropathic
in 10 cases, nociceptive in 4 and unknown in 2. Pain intensity before
treatment ranged from 42-100 mm (mean 73 mm). Twelve patients
had received more than six injections, the rest less. In average, 15
patients indicated a decrease of pain intensity by 43 mm after treat-
ment. One patient had no effect at all. The duration of pain relief
varied from 0 to 104 (median 12) weeks. Most patients indicated that
they were more active and experienced an increased quality of life
after treatment. Conclusion. In a selected group of patients with
intractable chronic nonmalignant pain, repeated iv injections of 10-20
mg Ketamine, may be a relevant novel pain therapy. Controlled stu-
dies are warranted.

Neurological rehabilitation technique for spasticity in
patient with multiple sclerosis. A case report.
L. Lombardi1,2, A. Ravaschio1,2, M. Migliorini1,3,  V. Belloni1,2,  
F. Galluzzi1
1ASL 2 Lucca
2Università Di Firenze
3Master in Riabilitazione dei Disordini Muscolo-Scheletrici -
Università di Genova

Introduction. Spasticity is a characteristic and early component of
pyramidal tract lesions in Multiple Sclerosis; in the less severe forms,
it may be limited to the involvement of only one lower limb. One of
the most used treatments is botox inoculation. The aim of this paper
is to evaluate the efficacy of a Sudden Passive Muscle Shortening
SPMS (Grimaldi’s method) in reducing S.M. Spasticity.  Material and
methods. BRM, a 58 year old female suffering from S.M. and lower
limb spasticity, underwent clinical and gait analysis evaluation (T0);
then she was treated with SPMS (7 week); the evaluation was repea-
ted at the end of treatment (T1) and after one month (T2) in order to
assess the efficacy of the treatment and its duration over time.
Results. At the end of the treatment, clinical and gait analysis evalua-
tion revealed that the spasticity was reduced and that the ability of
walking was increased; the effects of the treatment were still present
after one month.. Conclusion. A rehabilitative treatment can have
the same efficacy as botox inoculation in reducing spasticity. The
opportunity to use this approach is discussed, even if it is necessary
to evaluate the treatment persistence over longer periods. 
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Combining transcranial direct current stimulation and
functional task training for upper extremity motor
recovery in a 19 year-old stroke survivor. A case report
S. Straudi1, E. Chew2, I. Cajigas 3, F. Fregni3, P. Bonato3

1Department of Physical Medicine & Rehabilitation, S.Giorgio
Hospital, Ferrara, Italy
2University Medicine Cluster, National University Hospital, Singapore
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Introduction. Stroke can cause disabling hemiparesis in develo-
ping age and clinically meaningful motor recovery in the chronic
phase is rare. Transcranial direct current (tDCS) is a noninvasive
method of brain stimulation that uses direct current to modulate cor-
tical plasticity [1]. We hypothesize that tDCS would be beneficial if
combined with repetitive, task-specific practice of the affected upper
extremity in a 19 year old boy with no meaningful use of the right
arm due to middle cerebral artery infarct when 12 years old. Mate-
rials and methods. The subject underwent 40 minutes of 1mA ano-
dal tDCS to the M1 cortex contralateral to the affected arm concur-
rently with repetitive, multidirectional grasp and release activities in
a gravity-supported, computer-enhanced upper extremity training.
He underwent 10 training sessions over 2 weeks. Outcomes measu-
red were: 1) the Jebsen-Taylor Hand Function Test (JTHFT); 2) Box
and Block Test (BBT); 3) the Fugl-Meyer Assessment for upper
extremity (FMA); 4) Motor Activity Log (MAL). Mean and maximum
reaching speed, minimum jerk (smoothness) were registered
Memory span and Patient Health Questionnaire-9 was monitored.
Results. The subject tolerated the brain stimulation well. JTHFT
improved post-treatment from 81s to 75s and 65s at 2-weeks follow-
up. FMA score improved after treatment from 39 to 47 and 50 at 2-
weeks. The MAL score improved after treatment from 2.1 to 2.8 and
was sustained (2.7). There were no effects on mood or working
memory. Mean reaching speed improved from 3.01cm/s to 4.42cm/s
and maximum speed improved from 7.42cm/s to 14.98cm/s.
Smoothness was improved from -473.66cm/s3 to -1232cm/s3.
Conclusion. tDCS is safe and well-tolerated in a 19-year-old subject
with hemiparesis and it could be a promising technique for enhan-
cing motor recovery when combined with rehabilitation.
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The effects of robot-assisted gait training on spatiotem-
poral gait parameters and locomotor function in
subjects with multiple sclerosis
S. Ursino1,2, E. Venturini2, L. Balugani2, C. Pampolini2, S. Cavazza2, 
S. Straudi2, N. Basaglia2

1Ospedale Riabilitativo di Alta Specializzazione Spa di Motta di
Livenza (TV), Italy
2Unità Operativa di Medicina Riabilitativa, Dipartimento di
Neuroscienze, Azienda Ospedaliero-Universitaria di Ferrara, Italy 

Introduction. Gait disabilities are very common in multiple sclero-
sis with a negative impact on personal activities and quality of life. It
has been shown that human brain is capable of significant modifica-
tion providing that the quantity (duration and frequency) and quality
(task specificity) of rehabilitative interventions are appropriate to faci-
litate neuroplasticity and motor learning [1]. The aims of this study is
to test the effects of robot-assisted gait training in mid-functioning
multiple sclerosis subjects on spatiotemporal gait parameters and loco-
motor function. Materials and methods. Eleven subjects has been
recruited. The inclusion criteria were: no relapse during the last six
months, gait impairments defined as Expanded Disability Status Scale
from 4.5 to 6.5. Exclusion criteria were: neurologic conditions in addi-
tion to multiple sclerosis that may affect motor function, impaired
cognitive functioning, severe spasticity or contractures that may limit
range of motion. Partecipants received 12 robot-assisted gait training
sessions over 6 weeks (2 sessions/week). Primary outcomes measure
were spatiotemporal gait parameters(VICON motion analysis).
Secondary outcome measures included clinical test of walking endu-
rance (six-minute walk test), balance (Berg Balance Test) and mobility
(Up and Go Test). Self-reported questionnaire on motor fatigue
(Fatigue Severity Scale), depression (PHQ-9) and quality of life (SF-36)
were submitted. Outcome measures were assessed pre- and post-trai-
ning. Results. Spatiotemporal gait parameters showed an overall
improvement after training: walking speed (p=0,002), cadence
(p=0,027), double support (p=0,01) and step length (p=0,016).
Walking endurace (p=0,012) was improved, motor fatigue was decrea-
sed (p=0,036). Subjects also reported a better mood (p=0,017) and a
better quality of life perception (p=0,05). Conclusion. Robot-assisted
gait training seems to be effective in restoring walking competency in
mid-functioning multiple sclerosis subjects.
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Clinical and statistical considerations on the rehabilita-
tion assessment in FAO by means of stroke evaluation
minimal protocol (SEMP)
M. D’Andrea1, L. Leo3, D. De Buono2, T. Catanzaro4, L. Fratto1,  
E. Fata1, S. Catanzaro1, G.A.M. Amendola1, R. Ciambrone2, M. Iocco1

1PM&R Department, “Magna Græcia”, University, Catanzaro (IT)
2“M. Misasi” Hospital, Rehabilitation Unit, Cosenza (IT)
3“SS.’Annunziata” Regional Hospital, Rehabilitation Unit, Cosenza (IT)
4“S. Giovanni di Dio” ASP Hospital, Crotone (IT)

Introduction. This communication reports data obtained from
patients evaluated for stroke (SEMP) in emergency units (March 2007
- February 2010). Materials and methods. 581 patients admitted to
the units of Neurology, Internal Medicine, Neurosurgery and
Geriatrics (Catanzaro, Cosenza and Crotone Hospitals) were evalua-
ted few days after an episode of stroke (average: three days).
Statistical analysis of the data was performed. Results. Ischemic
stroke (IS) was demonstrated in 481 (241 men, 239 women, m.a.
72.36 years) out of the 581 patients. Hemorrhagic stroke (HS) was
recognized in the remaining 100 patients. Statistical evaluation will
be provided, including age and dominance. The percent of relapse
was 10.81% and 15% in IS and HS respectively. Distribution of poly-
pathology in stroke was 85.45 % (IS) and 90% (HS). Dysphagia
(16.15%) in all the subjects , USN was more represented in IS (10,
39%) then in HS (2%). CNS, TCT and FAC data will be reported.
Data of pre and poststroke Rankin show a general condition of
severe disability. Conclusion. Results are in agreement with the lite-
rature with an exception for sex distribution, since FAO reports
higher frequency of stroke among women . Our data collection
represents  a useful starting point for planning network rehabilita-
tion route in Calabria.
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Valutazione dell’efficacia terapeutica del sistema
Elkmed EBS 2060 nel trattamento delle lombosciatalgie
M. Groppi
U.O.S. Recupero e Rieducazione Funzionale  Az. USL 9 di Grosseto
Italy

Introduction. The study aims to test the efficacy of applying
microwave currents produced from the apparatus ELKMED EBS 2060
in patients with low back pain. Materials and methods. The study,
observational, sees the recruitment of a group of 30 patients with
low back pain and sciatica. Before starting the treatment cycle,
patients are subjected to evaluation is instrumental (X-ray, CT or MRI
of LS spine) and physical examination to complete the functional
assessment of spine and administration of rating scale of pain. The
cycle of treatment involves patient exposure to an electromagnetic
field and the application of microwave electromagnetic currents in
both the lumbosacral spine is in particular points of the ear, for a
total of 6 sessions weekly. Repeats the initial examination after the
third session, after the sixth session and check after 45 days from the
last session. If necessary, repeat the instrumental tests. Results. The
treatment was well tolerated by the subjects, in addition to not cause
side effects or adverse events. The active motility of the spine, signi-
ficant data can be found in movements of flexion and extension of
the lumbosacral spine, showing a steady improvement from T0 to
T2, with a substantial maintenance of the improvement achieved in
the control 45 days after discontinuation of therapy (T3). In relation
to clinical trials, in all cases there is a significant improvement in
values obtained, specifically: A reduction in the number of somites
lumbar pain in axial pressure of thorny from T0 to T2 and a substan-
tial maintenance at T3, verified by measurement of averages and are
not influenced by the standard deviation; An improved tests
Matthiass and Schober, resulting in gradual reduction from T0 to T2,
with results essentially maintained at T3; The data obtained about
the pain estimated by VAS score, show a improvement from T0 to
T2 and a gradual decrease in T3. Conclusion. Data obtained by the
proposed treatment protocol appears safe and effective in the mana-
gement of pain by patients with low back pain and sciatica. 
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A Survey of Complex Regional Pain Syndrome in
Jordanian Patients
Ziad M Hawamdeh1, Abdelkarim S Al Oweidi2, Mahmoud M Al-
mustafa3

1Department of Physical Therapy, Faculty of Rehabilitation Sciences,
University of Jordan, Amman, Jordan
2Department of Anesthesia and Intensive Care, Faculty of Medicine,
University of Jordan
3Department of Anesthesia and Intensive Care, Faculty of Medicine,
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Complex Regional Pain Syndrome is a chronic painful disease. No
data, about this disease, is available in Jordan. In our study, we sur-
veyed Jordanian patients with characteristics of Complex Regional
Pain Syndrome. This retrospective survey consisted of100 patients in
the Jordan University Hospital between 2002 and 2007, with the dia-
gnosis of CRPS Type I and II, according to the International
Association for the study of pain (IASP) diagnostic criteria. All the
patients had standard treatment protocol; a combination of pharma-
cological drugs, intravenous regional anesthesia and Stellate gan-
glion blockade. Information was obtained regarding patients’ demo-
graphics, characteristics of CRPS, comorbidities of the patients
during treatments, signs and symptoms before starting treatment and
complications during and after the treatment procedures. Only 62
patients were included in the data analysis. In 58 patients, the trau-
ma was the cause of this disease, Type I in 44 cases and Type II in
18 patients. The average number of blocks was 8.9 blocks and the
range was 1-24 session (course). Limitation of range of movement
was the common compliant from patients. Complications from treat-
ment modalities were treatable and no significant morbidity was
recorded. Complex Regional Pain Syndrome is a painful disease and
needs an early diagnosis and management. Our protocol in treat-
ment was effective and most of the patients were satisfied. More
data collection is needed about patients, documenting the epidemio-
logical characteristics of this disease in our area.

Fall prevention in the elderly: an integrated assessment
and rehabilitation program 
S Bargellesi, F. Ostan, E. Spazzoli, G. Stival, P. Pessotto
Rehabilitation Medicine- Severe Brain Injury Unit, High
Specialization Rehabilitation Hospital, Motta di Livenza (TV), Italy

Introduction. Each year, in Italy, about a third of the elderly over
sixty-five is victim of a fall with relevant consequences in terms of
disability, admission and mortality. An all-inclusive assessment of the
risks and the setup of the aimed interventions may reduce the inci-
dence of falls. The Medicine Rehabilitation Unit of High Specia-
lization Rehabilitation Hospital in Motta di Livenza is performing an
integrated program of clinical and instrumental assessment, educatio-
nal and rehabilitation training for fall risk subjects. Materials and
methods. Since more than a year, our Rehabilitation Unit (RU) has
been adopted a program of assessment and intensive rehabilitation
of subjects (> 65 year) who have already undergone previous falls or
who have numerous risk factors of falling found in the history. This
integrated program consists of: Screening of the fall risks through
the following tests of assessment: measuring of the variations in
blood pressure and cardiac frequency supine/stand up, Chair-Stand-
Test, Overall-Balance-Index on a stabilometric footboard, Time-Up-
and-Go-Test, Tinetti-Balance-Test, Berg-Balance-Scale, 6MWT,
Activities-Specific-Balance-Confidence-Scale, SF12 Classification of
subjects according to the scale of fall-risks on four levels: none(I),
slightly(II), moderate(III) and elevated (IV) Execution, for the classes
II-III, of two weekly sessions of training of balance and muscle
reinforcement of the lower and higher limbs, activity in circuit-trai-
ning using stabilometric footboard, treadmill with assessment of the
gait and arm-cycloergometer and educational-informative sessions
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about the risks of falling. Results. A randomised study has already
started to verify the effectiveness of this integrated intensive program
compared to a conventional treatment of motor rehabilitation.
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The attivation of a specific clinical pathway for severe
acquired brain injury: a one year analysis in our reha-
bilitation medicine departement
S. Bargellesi1, A. Bazzana1, M. Semerjian1, A. Tessari1, G. D’Arienzo1,
A. Calabrese1, C. Zanardo1, E. Rodaro1, P. Boldrini2
1Rehabilitation Medicine- Severe Brain Injury Unit, High Speciali-
zation Rehabilitation Hospital, Motta di Livenza (TV)
2Chief of Rehabilitation Medicine Department - Treviso 

Introduction. The aim of the study deals with data analysis and
comparison after one year of application of a specifc clinical
pathway, with Severe Acquired Brain Injured (SABI) people admit-
ted to our Rehabilitation Unit (RU); we considered only patients at
the first admission to a RU (n°48 patients). To assess the pathway,
we compared the group of patients admitted from our Rehabilitation
Medicine Department (test group: 20 patients), with the people
admitted directly from other Intensive Care Units (ICU) or Acute
Units (AU), outside this clinical pathway (control group: 28 patients).
Materials and methods. We considered all the SABI patients at the
first admission to a RU and discharged in 12 months (7/1/2008-
6/30/2009). Data were collected from the Hospital Discharge Form
and the SABI National Register. We compared indicators as time
from acute event an admission to our RU, actual LOS, Level-
Cognitive-Functioning in&out, Glasgow-Outcome-Scale-Extended
in&out, Disability-Rating-Scale in&out, Barthel-Index-Modified
in&out, Functional-Ambulation-Categories and Supervision-Rating-
Scale at the discharge. Results. The admission in our specialized RU
occurred with median 70 days from the acute event for the both
group, and the long of staying in RU was median 102 days for the
test group and 115 days for the control group. For the test group the
LOS in ICU/AU was significantly shorter than control group, because
of the first rehabilitation admission occurred in the RU of our depart-
ment. In this way we certainly were able to help the ICU and AU by
shortening their LOS of SABI patients. With regard to other indica-
tors, main differences between the two groups regarded the LCF-in,
DRS-in and DRS-out, BIM-in and BIM-out and with the complica-
tions (sores, tracheo-cannula ...) at the admission to our RU.
Conclusion. The application of this clinical pathway certainly
allowed us to shorten the LOS of SABI people in ICU and AU, and it
seems to lead to better outcome in terms of cognitive functioning
and ADL autonomy at the discharge from our specialized RU.

References 
1. Comitato-Sezione S.I.M.F.E.R. GCA. Protocollo di valutazione riabilitativa di

minima della persona con Grave Cerebrolesione Acquisita. Ital.J Rehab
Med-MR2006; 21:55-86.

2. Boldrini P, Maietti A, Basaglia N. “Progettazione e realizzazione di un regi-
stro regionale delle gravi cerebrolesioni acquisite in Emilia Romagna.
Europa Medicophysica 2004; 40 (suppl. 1 to no.3): 9-1.

Osteoid Osteoma of the Olecranon – a Rare Location
M.M. Ribeiro, S. Marques, S. Magalhães, R. Vaz, P. Barros
Centro Hospitalar do Porto, Hospital de Santo António. Oporto,
Portugal

Introduction. Osteoma osteoid (OO) is a small, benign tumor of
bone of unknown etiology. It most commonly occurs in the tibia
and femur. In other parts of the skeleton, such as the upper extre-
mity, the clinical and imaging picture may mimic other entities,
delaying correct diagnosis and resulting in a significant negative
impact to the patient’s quality of life. Despite its small size, the
tumor should be treated because it causes intense pain and severe
synovial reaction if near a joint. Post-operative recovery is usually
prompt and uneventful, with very few complications reported. The

purpose of this work is to describe a case-report about a rare loca-
tion of an OO, the difficulty of its diagnosis and the treatment of its
post-ablation sequel. Materials and methods. Case-Report. A 20-
year-old man had suffered from pain in his left elbow for 1 year,
worsened at night and by activity and relieved by non-steroidal anti-
inflammatory drugs. He also presented diminished range of move-
ment (ROM). Plain X-rays were unremarkable and scintigraphy
showed a lesion compatible with OO in the olecranon, confirmed
by computed tomography (CT). Tumor was removed by percuta-
neous radiofrequency thermoablation (PRT), and the pain rapidly
resolved. The limitation of flexion and extension of the elbow persi-
sted, and patient was oriented to the Rehabilitation department.
After a short rehabilitation program, patient recovered elbow ROM
and became asymptomatic. Conclusion. Except for the location that
is rare, this case-report presented a classic history of OO. PRT is the
treatment of choice for non-spinal OO, and the maintenance of
ROM limitation in our patient was probably related with the location
of the tumor near the joint. These findings suggest that in a patient
with persistent, unexplained elbow pain, a high index of suspicion
is essential to consider OO as a diagnostic possibility.
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Functional recovery and frequency of medical compli-
cations during post-acute rehabilitation of stroke
patients
A. Dragin, A. Stefanovic, S. Draca, B. Ljesevic, D. Paspalj, L. Schwirtlich
Clinic for Rehabilitation “Dr Miroslav Zotovic”, Belgrade, Serbia.

Introduction. The frequency of medical complications during
post-acute rehabilitation of stroke patients, depends on various fac-
tors. One of the most used scales for analysing functional recovery
of stroke patients, during and after rehabilitation, is Barthel Index.
Aim. Assessment of functional recovery in stroke patients using
Barthel Index. Evaluation of medical complications that can influen-
ce results and duration of intrahospital phase of rehabilitation.
Materials and methods. Forty patients were monitored after stroke
during intrahospital rehabilitation (2-8 weeks after stroke onset).
Rehabilitation treatments were: occupational and kinesitherapies,
functional electrical therapy (FET) and speech correction treatments.
Barthel Index (on admission and on discharge) was used for estima-
tion of functional recovery. Barthel Index consisted of 10 items, with
total score of 100. Monitored medical complications were: urinary
tract infections, deep venous thrombosis, joint and muscle pains,
falls, electrolyte abnormalities, pneumonias, pressure ulcers…
Results. Younger patients without or with fewer medical complica-
tions had higher motor Barthel Index score on discharge and shorter
hospitalisation. The most common medical complication were uri-
nary tract infections and joint and muscle pains. Deep venous
thrombosis and pneumonia had the most affection on hospitalisation
duration. Conclusion. Monitoring of functional recovery in stroke
patients using Barthel Index is reliable and simple way for estima-
tion of rehabilitation outcome. Duration of hospitalisation and
results of rehabilitation have multifactor connections that should be
observed as such. 
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Cockayne Syndrome rehabilitation, Issues and resolu-
tion on 2 cases
Y. Ivánovic-Barbeito, S. Fernández, S. Molia (Logopedy).
Centro de referencia estatal de atención a personas con enfermeda-
des raras y sus familias. IMSERSO (State reference center for people
with rare diseases and their families. IMSERSO), Burgos –Spain—.

Introduction. Cockayne syndrome is a rare autosomal recessive
disease, patients with this syndrome have short stature, progeria,
neurological disorders, photosensitivity, dental problems and ten-
dency to progressive cognitive impairment. Materials and methods.
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We studied the treatment protocol in two brothers (older than 21
y.o.) affected by Cockayne syndrome with a phenotype of progeria-
dwarfism, cachectic habit, postural problems, microcephaly, oval
face, sunken eyes, thin-sharpened nose, reduced facial adipose tis-
sue, cataract and psicomotor/ mental retardation. The most impor-
tant issues are:. marked ataxia complicating management in ADL
and gait, confining one of the brothers to a wheelchair. The next
problem is the cognitive condition, requiring one sequence or sim-
ple commands in therapy, associated with attention deficit. The
issues in sitting and standing posture of these patients are kyphosis
with anterior trunk flexion, making necessary postural education.
Evaluation of the treatment was done by applying Bohannon scale,
Tinetti scale and xiphoid-pubic symphysis distance, over a period of
5 months of physical therapy. Results. The improvement was evi-
dent: enhancing a degree in Bohannon scale, 5 points at Tinneti-gait
and 4 at Tinneti-equilibrium, xiphoid-pubic symphysis distance
improved more than 10 cm in sitting position. Conclusion. Deep
Knowledge of neurological facilitation techniques and the problems
associated with rare neuromuscular diseases are essential to improve
treatment strategies and achieve optimal results. The rare diseases
such as Cockayne Syndrome have the difficulty to get larger sam-
ples, but even so, the result is positive and give the pathways for the
rehabilitation of this syndrome.
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Back pain in people affected by spasticity muscular
spasm post spinal cord injury
M.G. Onesta, S. Valvo, G. Patanè
U.O.C. Medicina Fisica e Riabilitativa Az. Ospedaliera per
L’Emergenza Cannizzaro Catania

Introduction. The use of Botulinum Toxin A (BTA) to counteract
pain is already well known in general applications as well as for
applications specifically related to spasticity. The vicious circle that
establishes itself at muscular level is well known to cause pain and
is self perpetuated via spasticity. Spasticity actually causes a reduc-
tion of ROM that over time leads to muscular contractures, causing
pain which in turn causes spasticity. The interaction of BTA inter-
rupts this vicious circle inhibiting the release of acetylcoline, redu-
cing muscular contraction therefore indirectly improving muscle
vascolarization, consequently reducing localized hypoxia causing
pain. Materials and methods. Two groups of patients affected by
post spinal cord injury spasticity with chronic lower back pain and
tetraplegy were established. Patients were distinguished Group A (9
patients) with ITB implants and group B (8 patients) without such
implants. Subjective pain was evaluated with VAS; injury level with
ASIA; spasticity with MAS; the well being of the patient with SF 36.
The pain in all patients was located in the spine lower back region
and neck region. In both groups we applied BTA to the paraspinal
lower back and neck muscles and all patients continued rehabilitati-
ve therapy. Results. A reduction of back pain was obtained in both
group A (80% of cases) and Group B (70 % of cases) followed up
after 2, 4, 6 and 12 months. The reduction of pain obtained via BTA
infiltration is explained not only by the localized spasticity reduction
but also via other mechanisms. Conclusion. The BTA can be used
in the treatment of the chronic low back pain of spasticity post spi-
nal cord injury. His effect has prolonged in the time, and certain
more than 6 months.
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Functional outcome after hemiarthroplasty in elderly
patients
M. Kocic, M. Lazovic, L. Dimitrijević, T. Ciric, A. Stankovic, M. Spalevic
Clinical center, Clinic of Physical Medicine and Rehabilitation, Nis,
Serbia

Introduction. Displaced femoral neck fractures (DFNF) (Garden
III/IV) in elderly patients are most often managed by hemiarthropla-
sty (HA) or total hip arthroplasty. The aim of this study was to com-

pare the functional outcome on discharge from inpatient rehabilita-
tion after HA done in patients whose age is 80 and over between
those under the age of 80. Materials and methods. The study
included 83 healthy patients (51 women and 32 men) with DFNF
treated with primary HA (Austin Moore Prosthesis), who had inpa-
tient rehabilitation at Clinic of physical medicine and rehabilitation.
They were at the time of operation 80 years old and over (on avera-
ge 81.2) (group A) and under the age of 80 (on average 73.6)
(group B). The inclusion criteria: intact cognitive function according
to Short form mental status quesionaire > 7, prefracture ability to
walk outdoors independently (with or without cane). The functional
outcome assessment was performed at discharge from inpatient
rehabilitation (on average 40.6 days after surgery) for each patient
using: 1) pain, 2) walking ability with support (crutches or walking
frame) independently or with another person and 3) active and pas-
sive hip flexion. We also noted and compared complications.
Results. There were no significant differences between the groups
in relation to all researched parameters (p>0.05). Conclusion. HA in
patients with DFNF who are 80 years old and over resulted in simi-
lar functional outcome like in patients under the age of 80.
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Rehabilitation Treatment for Spatial Neglect:
Manipulating Brain Plasticity in Neural Networks for
Spatial Attention and Space Representation
Nachum Soroker
Loewenstein Rehabilitation Hospital and Sackler Faculty of Medicine,
Tel Aviv University, Israel.

Introduction. Unilateral spatial neglect (USN) is a multi faceted
and multi factorial symptom complex where the most prominent
features stem from impaired allocation of attention to objects and
events occurring in contralesional space. It is a major disabling con-
dition connected with extended length of stay in rehabilitation and
poor functional outcome. The full syndrome is seen usually fol-
lowing stroke in the posterior regions of the right middle-cerebral
artery territory. Current theorizing stresses the causative role of
impaired space representation and impaired mechanisms of spatial
attention. Materials and methods. I intend to present in this lecture
experimental data gathered recently at the Loewenstein
Rehabilitation Hospital, Raanana, Israel, showing the efficacy of the
following theory-motivated treatments for USN: a. ipsilesional eye-
patching combined with visual search training; b. mesh-glove electri-
cal stimulation of the contralesional hand; c. visual search training
combined with phasic alerting; d. prism adaptation; and e. EEG bio-
feedback. Results. Results show that none of the above treatment
strategies is effective for all USN patients. Moreover, some treatments
might be beneficial only after a given point in the recovery phase,
showing deleterious effects if applied earlier. On the other hand, a
multiple single-case design reveals clear beneficial effects for part of
the patients. Conclusion. At the present stage of our understanding
of USN, the selection of a treatment strategy for a given USN patient
is dictated essentially by trial and error. This policy might be refined
by the application of short feasibility tests prior to treatment assign-
ment. In addition, the multifactorial nature of the syndrome calls for
theory-based application of assessment methods targeting the diffe-
rent underlying factors, in each individual case. This information can
guide decision making concerning the selection of the appropriate
treatment for a given patient, in accord with his/her specific pattern
of deficits.

Acupuncture and stroke: confrontation between soma-
tic acupuncture and cranioacupuncture in the treat-
ment of motor deficiencies
L. Guarinoni, F.Noro, S. Galeri, A. Testa
“E. Spalenza” Rehabilitation Centre, Fondazione Don Gnocchi,
Rovato (Brescia)

Introduction. This study aims to identify the efficacy of acupun-
ture in the treatment of motor deficiencies after stroke, in association
with traditional clinical and rehabilitation treatment. The study aims
to compare the different efficacy between somatic acupuncture (
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Xing Nao Kai Qiao) and cranioacupuncture. Materials and me-
thods. 24 patients affected by recent stroke. Age: range 60-80 years.
3 randomized treatment groups: 8 patients were treated with traditio-
nal rehabilitation and cranioacupuncture; 8  patients were treated
with traditional rehabilitation and somatic acupuncture ( Xing Nao
Kai Qiao); 8  patients were treated with traditional rehabilitation.
Acupuncture was provided 1hour 5 days a week , lasting ten weeks.
Esclusion criteria: encephalopathy multiinfartual disease, dementia,
neurodegenerative diseases, respiratory insufficiency, uncompensa-
ted diabetes mellitus, neuropathies, cancer, arhythmia, pace-maker.
First evaluation (T0), included: neurological and physiatric examina-
tion; Motricity Index, Trunk Control Test, Canadian Neurological
Scale, Ashworth Spasticity Scale, Tinetti scale;, cerebral RNM , chest
x-ray. Second evaluation (T1 – 1 month ) included: neurological and
physiatric examination ; Motricity Index, Trunk Control Test,
Canadian Neurological Scale, Ashworth Spasticity Scale, Tinetti scale.
Third evaluation (T2 -2 monthes) included neurological and physia-
tric examination ; Motricity Index, Trunk Control Test, Canadian
Neurological Scale, Ashworth Spasticity Scale, Tinetti scale; cerebral
RNM. Results. Final data analysis is on elaboration. Preliminary
results : somatic acupuncture seems more effective in spasticity treat-
ment, craniopuncture seems to improve  upper and lower extremity
motricity .Conclusion. The results of this study are actually uncom-
plete, but  seem to confirm the importance of early start of acupunc-
ture treatment in stroke patients.

References 
1. Zhang SH, Liu M, Asplund K, Li l, “Acupunture for acute stroke”

(Review)The Cochrane collaboration 2008.
2. Kai-hoi F, Wong E, Lau J, Woo J, “Does acupuncture improve motor reco-

very after stroke?” Stroke 33:2604-2619 2002.
3. Wayne P, Krebs D, Macklin E, Schnyer R, “Acupunture for upper-extremity

rehabilitation in chronic stroke: randomized sham-controlled study” Arch
Phys Med Rehab Vol 86 2005.

Action Observation in Stroke Patients: Investigating the
Mechanism Using EEG
Frenkel-Toledo Silvi1,2, Bentin Shlomo3, Liebermann Dario4, Soroker
Nachum1,2
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Introduction. Numerous behavioral studies among healthy
subjects show that motor action observation (AO) can enhance the
actual motor performance of the passive observer. There is evidence
suggesting that this effect involves recruitment of the fronto-parietal
“Mirror Neuron System” (Rizzolatti et al., 2009). A stable manifesta-
tion of cortical activation during AO is the attenuation of power in
the alpha (8-13Hz) frequency band of the EEG, in electrodes recor-
ding from the sensorimotor cortex (Perry & Bentin., 2009). Our aim
is to investigate whether this phenomenon, termed _ suppression,
can be used clinically to monitor the neurophysiological effects of
AO applied in different conditions, and among stroke patients with
lesions to various cortical and subcortical regions of interest. Our
current clinical focus is on AO use for enhancement of motor acti-
vity in the hemiparetic upper limb. Materials and methods. Expe-
rimental Design: A mixed design, with “Groups” as the between-
subject factor (two levels: Controls and Patients) and “Conditions” as
the within-subject factor. _ suppression is recorded via EEG from
stroke patients and healthy control participants while they either
observe or execute manual movements (8 conditions).
Electromiography is recorded from upper-limbs muscles in order to
understand if _ suppression is affected only by observation or also
by covert movements. Voxel-based lesion symptom mapping metho-
dology is used to identify brain regions of interest that may affect _
suppression during AO. Results. Preliminary results in healthy
subjects show the following: Observing video clips demonstrating
human upper limb reach and grasp movement produces much more
_ suppression compared to observaion of moving balls. The two
hemispheres show a distinct pattern of _ suppression as a function
of the viewed upper limb and the observer’s viewpoint. Conclusion.
EEG analysis focusing on the attributes of _ suppression can easily
be done within the rehab setting, and is likely to shed important
light on the neurophysiological mechanisms underlying AO effects,
thus helping to select the optimal presentation modes for patients
with various types of motor control dysfunction. 
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Stroke: Botulinum toxin in Hemiplegic Shoulder Pain
E.A. Sevilla-Hernandez1, J.V. Lozano-Guadalajara1, I. Martinez-
Gonzalez-Moro2

1Rehabilitation Unit of Morales Meseguer General Hospital, Murcia,
Spain
2Physiotherapy Department of Murcia University, Murcia,
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Introduction. Hemiplegic shoulder pain (HSP) is one of the most
frequent complications in stroke. Advanced age, extent brain dama-
ge, speech and intellectual impairment, spasticity, incontinence and
flaccid paralysis have been related to its development.  Adductors
and internal rotators are the main muscular agents although trape-
zius can cause pain too, shoulder elevation and cervical range of
motion reduction. The objective of this work was to describe clinical
situation in patients with HSP secondary to stroke treated with botu-
linum toxin (BT) in Morales Meseguer General Hospital
Rehabilitation Unit in 2005 and determine which elements are better
in evaluation. Materials and methods. Descriptive prospective
analysis in spastic stroke patients treated with BT obtaining epide-
miologic and clinic variables: resting angle, passive and active range
of motion using standard goniometry, muscular test (Medical
Research Council Scale), Ashworth index (Modified Ashworht Scale),
pain index (Visual Analogue Scale - VAS) and adverse events.
Results. 5 hemiplegic patients (3 men, 2 women) with spastic
shoulder were treated in 2005 (from January to December). The
mean age was 59±14 [39-71] years. Muscle groups infiltred: trapezius
(2), pectoralis maior (5), subescapularis (3) and latissimus dorsi (1).
Doses were adjusted to weight and muscle mass. Muscle force,
range of motion and resting angle didn’t show significant changes.
Asworth index decreased 2 grades (from 3 to +1) in 60%.
Differences of 2 points were detected in VAS. None adverse events
were detected. Conclusion. Standard goniometry, muscle balance,
Ashworth and pain scales were useful in finding postinfiltration
changes in HSP. Botulinum toxin is a reversible, secure and efficient
agent with rare and transient adverse events.
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Stroke: Botulinum toxin in Wrist spasticity
E.A. Sevilla-Hernandez1, J.V. Lozano-Guadalajara1, I. Martinez-
Gonzalez-Moro2
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Introduction. Spastic wrist flexion (SWF) is a frequent deformity
in stroke. It is mainly caused by flexor carpi radialis and flexor carpi
ulnaris. Flexor digitorum superficialis and profundus can be invol-
ved too. This deformity can produce functional impairment because
it interference in getting dress, hygiene and other hand activities.
The aim of this work was to describe clinical situation in patients
with SWF secondary to stroke treated with botulinum toxin (BT) in
Morales Meseguer General Hospital Rehabilitation Unit in 2005 and
determine which elements are more useful in evaluation. Materials
and methods. Descriptive prospective analysis in spastic stroke
patients treated with BT obtaining epidemiologic and clinic varia-
bles: resting angle, passive and active range of motion with standard
goniometry, muscular test (Medical Research Council Scale),
Ashworth index (Modified Ashworht Scale), functional level
(Brunnström Scale), orthosis adaptation and adverse events. Results.
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22 hemiplegic patients (17 hombres, 5 mujeres) with wrist flexion
spasticity were treated in 2005 (from January to December). The
mean age was 65 ± 13 [38 – 82] years. Muscle groups infiltred: flexor
carpi radialis (7), flexor carpi ulnaris (2), flexor digitorum profundus
(17) and superficialis (17). Doses were adjusted to weight and
muscle mass (125-250 IU of BT Dysport® type). Muscle force (88%),
range of motion (passive 48%; active 78%) and resting angle (55%)
didn’t show significant changes. Asworth index decreased 2 grades
in 63%. 27% showed functional improvement. 64% got wrist-hand
orthosis adaptation (56% up to eight hours). None adverse events
were detected. Conclusion. Standard goniometry, muscle balance,
Ashworth and Brünnstrom scales were useful in finding postinfiltra-
tion changes in SWF. Botulinum toxin is a reversible, secure and effi-
cient agent with rare and transient adverse events.
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Stroke: Botulinum toxin in Spastic Hand
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Introduction. Hand flexion spasticity (HFS) in cerebrovascular
disease can be caused by flexor digitorum superficialis and profun-
dus, interoseus and those responsible for thum-in-palm deformity.  It
affected metacarpophalangeal (MCF) – interphalangeal (IP) flexion
with the inclusion in palm of first finguer. Patients experienced pain
and difficulties with dressing, washing and other hand activities. The
aim of this work was to describe clinical situation in patients with
HFS secondary to stroke treated with botulinum toxin (BT) in
Morales Meseguer General Hospital Rehabilitation Unit in 2005 and
determine which elements are more useful in evaluation. Materials
and methods. Descriptive prospective analysis in spastic stroke
patients treated with BT obtaining epidemiologic and clinic variables
(resting angle, passive and active range of motion with standard
goniometry, muscular test (Medical Research Council Scale),
Ashworth index (Modified Ashworht Scale), functional level
(Brunnström Scale), orthosis adaptation and adverse events. Results.
24 hemiplegic patients (19 hombres, 5 mujeres) with hand-finger
flexion spasticity were treated in 2005. The mean age was 65 ± 13
[38 – 82] years. Muscle groups infiltered: flexor digitorum profundus
(17) and superficialis (17) interoseus (8), flexor pollicis (longus 3;
brevis 3) and adductor pollicis (2). Doses were adjusted to weight
and muscle mass (75-250 IU of BT Dysport® type). We used one
point of infiltration with electromyographic guidance. Muscle force
(MCF 76 - IP 96%), range of motion (passive 75-100%; active 71-
87%) and resting angle (50-55%) didn’t show significant changes.
Asworth index decreased 2 grades in 54-46%. 22% showed functio-
nal improvement. 64% got Wrist-Hand orthosis adaptation (56% up
to eight hours). None adverse events were detected. Conclusion.
Standard goniometry, muscle balance, Ashworth and Brünnstrom
scales were useful in finding postinfiltration changes in HFS.
Botulinum toxin is a reversiblereversible, secure and efficient agent
with rare and transient adverse events.
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Botulinum toxin in stroke: Rehabilitation unit expe-
rience
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Introduction. The aim of this study was describe clinical situa-
tion of patients with spasticity caused by cerebrovascular disease
treated with botulinum toxin (BT) in Morales Meseguer General
Hospital’s Rehabilitation Unit in 1999-2004. Materials and me-
thods. Retrospective descriptive study on case histories of patients
with spastic PC treated with BT in 1999-1004. Obtained variables:
epidemiologic, clinic and treatment related. Results. 47 spastic
patients (29 men, 18 women). The mean age was 63,4±11,28 [37,48-
87,04] years. 96% were hemiplegic and 4% tetraplegic. All cases
could walk: 50% needed support (2 walker, 3 two canes, 18 one
cane). They used Hand-Wrist (1) and Ankle-Foot (3) orthoses.
Treatment objectives were pain control, spasticity reduction, orthosis
adaptation, gait pattern and upper extremity function improving. BT
doses were adjusted to weigth and muscle mass. Shoulder adduc-
tors-internal rotators (10) and elbow flexo-extensors (15) did’t need
electromiographic (EMG) guidance but it was necessary in wrist (10)
and hand-fingers flexors (25). Adductors (2); knee flexors (7); ankle
flexors (39); foot finger’s flexors didn’t need EMG guidance except
tibialis posterior (13) and finger’s flexors. None adverse events were
reported. Conclusion. Heterogeneity in terms of age and spasticity
location was the main characteristic of our population limiting
results comparison. Botulinum toxin results a reversible, secure and
efficient treatment in stroke. 
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Neurologic impairment at the onset of Behcet’s disease
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Introduction. Neurologic disease occurs in fewer than one-fifth
of patients with Behcet’s disease (BD). Focal parenchymal lesions
and complications of vascular thrombosis are the most common
abnormalities. Other manifestations: aseptic meningitis/encephalitis,
arterial vasculitis, personality change, psychiatric disorders and
dementia. Peripheral neuropathy is not common and neurologic
impairment appear concurrently or precede non-neurologic symp-
toms in rare cases. We present the clinical case of a patient with
neurological manifestations at the onset of BD. Materials and
methods. Retrospective analysis of case history of a woman affected
by neurological impairment secondary to BD attended in
Rehabilitation Unit (RU) of MMUGH from 2008-2010. Results. A 33
years old woman attended at Neurology Unit in 2008 suffered a
febrile syndrom and respiratory symptoms in the previous four days
followed by exantematic lesions, generalized weakness, parestesia,
sensitive level and orthostatic dizziness. None alteration was detec-
ted in imaging, serologic and laboratory tests. Electromyography
only showed poor motor unit recruitment. She developed: flaccid
tetraplegia, dysautonomy, feet disestesia and neurologenic bladder.
Treatment consisted of systemic steroids-immunoglobulines and
physical therapy. Fisrt diagnosis was meningomielopoliradiculitis
probably caused by viral agent. A comprehensive rehabilitation pro-
gramme was adapted (kinesitherapy and electroteraphy) to improve
motor and pain control. She progressively developed a spastic pat-
tern: spastic scoliosis, left hip external rotation and equinovarus. She
needed a Foot-Ankle orthoses and two canes to walk.
Aproximatedly one year later during a stance in Neurology with left
hemiplegia, left eye cuadrantanopsia and muco-cuataneous lesions
(oral ulcerations, papulo-vesiculo-pustular epuptions, nodules and
pseudofoliculitis). Magnetic resonance showed a parietal lesion and
Pathergy test results positive. It permited its classification as BD. She
received prednisone and azatrioprine. Conclusion. Neurological
manifestations are rare in the onset of Behcet’t disease. In those
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patients with neurological symptoms and negative imaging and labo-
ratory tests, BD diagnosis should be considered. Rehabilitation of
such conditions must control functional impairment. 
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Efficacy of diclofenac sonophoresis in musculoskeletal
pain reduction
V. Keković, S. Markez, D. Gajić, ,J. Nikolić, D. Zivanić
Institute for physical medicine and rehabilitation “Dr Miroslav
ZotoviÊ”

Introduction. Frequent use of NSAID‘s against musculoskeletal
pain and significant side effects of their systemic use are important
reasons for establishing of efficacy of their topical use aiming for fast
pain relief in the target population.(1,2) Materials and methods.
Prospective; 31 patients (17 men; 14 women); average age of 50; 13
with joint rheumatism and 18 with soft tissue rheumatism. Pain
intensity measured by visual analogue scale (VAS), in rest and move-
ment, before and after 10 procedures. Patients treated with diklofe-
nac sonophoresis (continuous ultrasound 0,8-1 W/cm2, 5-10 minu-
tes) (2). Results. Soft tissue rheumatism: 55,5% rest pain relief; 22,2
% in movement; 22,2 % significant rest pain decrease; 77,8 % in
movement  Joint rheumatism: 30, 8 % rest pain relief; 38, 4% signifi-
cant rest pain decrease; 53, 8% pain relief in movement. Conclusion.
Diklofenac sonophoresis is significantly effective in soft tissue rheu-
matism pain relief, as well as  in joint rheumatism pain decrea-
se.(3,4)
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Pain intensity after surgically treated hip fractures
D. GajiÊ, G. Ljubojevi Ê, V. KekoviÊ, J. NikoliÊ, B. MajstoroviÊ
Institute for physical medicine and rehabilitation “Dr Miroslav
ZotoviÊ”

Introduction. Hip fractures are the most common complications
of falls in elderly population. Postoperative pain intensity contributes
to already reduced functional status of geriatric population and also
delays rehabiliation process. The aim of the research is to indicate
correlation of pain intensity and different surgical treatments of hip
fracture. Materials and methods. 32 patients were followed by
prospective analysis (20 women, 12 men), average age 75,3 years.
According to method of surgical treatment patients were divided into
three groups: A) Total hip endoprothesis implantation; B) Partial hip
endoprothesis implantation; C) Osteosynthetic surgical care. The
pain intensity was measured by VAS, before and after 28 days long
physical treatment. Results. After the treatment 63,6% of patients in
group A have been completely without pain . In group B 43.7% of
patients has been achieved a significant reduction of pain . In group
C 20% of patients have been completely without pain. Conclusion.
The minimum postoperative pain intensity has been achieved in
patients after implanted total hip endoprothesis, and that has been
the fastest adequate functional recovery.2,3
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Measurement of Disability in persons with Marfan
Syndrome
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Introduction. Marfan Syndrome is a genetic disorder of the con-
nective tissue (2-3 cases/10.000) affecting the musculoskeletal, ocu-
lar, cardiovascular systems (aortic dilation and dissection). It is one
of the most lethal and debilitating diseases known. It is diagnosed
through use of the Ghent criteria. New pharmaceutical/surgical care
has increased patient’s life expectancy by almost 20 years. Studies
on QoL indicate that 97% of patents feel handicapped. The goal of
our work was to evaluate a patient’s impairment through an instru-
ment which was quantitative, qualitative, prognostic and useful in a
multidisciplinary rehabilitation setting. Materials and methods. We
evaluated functional scales in relation to the comorbilities and QoL
in Marfan these were: SF36, QoL, Rankin scale, Tinetti Scale, FIM,
Barthel, ADL/IADL, Borg scale, Test Vittorio, ROM, MOC, 6 minutes
walking test, Kendall’s posture evaluation, Cobb’s Scoliosis evalua-
tion, VAS scale, Ritchie index. Then these were compared to the abi-
lity of relative ICF items to codify levels of disability consistently and
specifically.  ICF items were selected in three rounds of revision
using the core sets for pain, arthrosis, osteoporosis, low back pain,
cardiovascular and respiratory and items with possible prognostic
value in rehabilitation of Marfan were identified. Results. The ICF
was found to be the most specific and sensitive instrument when
applied to Marfan syndrome. Conclusion. The multidisciplinary and
international language of the ICF is particularly interesting for
Marfan and other like pathologies with high levels of comorbility
such as geriatric pathologies. Therefore increased research efforts in
that direction are to be encouraged.
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Robot-assisted hand training (Amadeo) compared with
conventional physiotherapy techniques in chronic
ischemic stroke patients: a pilot study
R. Helbok, G. Schoenherr, M. Spiegel, M. Sojer, C. Brenneis 

Introduction. Stroke is considered one of the leading causes of
neurologic disability in adulthood. Our objective was to compare the
effects of robot-assisted movement training (Amadeo) with conven-
tional techniques for the rehabilitation of hand-motor-function after
stroke. Materials and methods. This prospective randomized con-
trolled pilot-study is currently ongoing at a university hospital. All
patients followed a structurised protocol (45min/session, 3 ses-
sions/wk for 8wks), which was approved by the IRB. Subjects in the
robot-group (Amadeo) practiced active-assisted, passive and task-
oriented repetitive hand/finger training. Clinical arm/hand motor-
function (Fugl-Meyer score [FM], Modified Ashworth Scale, finger
range of motion [ROM], motor activity log [MAL]), were used as out-
come measures. Clinical evaluations were performed by a therapist
blinded to group assignments. Results. No major side effects occur-
red. Preliminary data anlysis includes 12 (of 40 expected) patients,
with 8 having completed (4/4). Arm function of all patients impro-
ved, with FM total [distal] scores increasing from 15-to-24 [3-to-9], 20-
to-28 [3-to-5], 22-to-31 [6-to-9], and 55-to-56 [23-to-23] in the
Amadeo-group, and 44-to-58 [11-to-20], 46-to-52 [16-to-19], 47-to-49
[18-to-23] and 58-to-62 [20-to-23] in the controls. Modified Ashworth
Scale improved in all patients besides two, who did not have spasti-
city at baseline. The MAL improved in all patients (39-66 points in
robot group and 27-66 in the conventional therapy group) as did
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ROM. Conclusion. Improving hand function is a major component
of post-stroke rehabilitation. Our preliminary results demonstrate
that both, conventional physiotherapy and this hand-robotic-device,
may improve motor-function of the hand. So far no statistical com-
parison can be made. The Amadeo is safe, and easy to use in a clini-
cal setting. Both therapies may have an impact on activities of daily
living. 

Tethered cord syndrome in Arnold Chiari Malforma-
tion: a challenge in rehabilitation. A case report
I. Springhetti, A. Zancan, S. Rossi
Divisione di Recupero e Riedfucazione Funzionale sez. Riabilitazione
Neuromotoria

Introduction. Tethered spinal cord syndrome is a neurological
disorder caused by tissue attachments of the spinal cord within the
spinal column causing abnormal strain of the medulla. The disorder
is the result of improper growth of the neural tube. The progression
may go undiagnosed until adulthood, when sensory, motor pro-
blems and loss of bowel-bladder control emerge. A CSF flow block
causes syringomielia, with additional loss of movement, pain and/or
autonomic symptoms. Materials and methods. We discuss a case
of a young girl affected by Tethered Spinal Cord in a complex
Arnold Chiari Syndrome, who underwent surgical intervention. We
examine rehabilitation protocol results, presenting clinical features
and instrumental reports: after surgical procedure, at four weeks,
and at 1 year follow-up. Results. Immediate symptoms relief and
relevant changes in motor control. Improvements in: functional pat-
tern in everyday life, walking pattern and speed, multiple conditions
balance, autonomic functions, hand dexterity. Absent occipital pain.
Previous clinical signs suddenly reappearance showing progressive
deterioration, notwithstanding additional therapy. Conclusion.
Despite relevant clinical and instrumental improvement, some neu-
rological worsening appear after six months. Hypothesis are anali-
zed. A MRI detecting CS fluid circulation, finds the Arnold-Chiari
proximal irreversible fibers damage or progressive new damage due
to persistent cervical syringe responsible for clinical progression of
defect. A new surgery is prospecting in order to eliminate thepre-
viously undetectable cause. 
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Conservative treatment associated with PNF of motor
deficit extension of the wrist and fingers in of the
radial nerve injury: case report
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Introduction. Proprioceptive Neuromuscular Facilitations are a
form of treatment based on proprioceptive stimulation through pro-
vocative impulses from the receptors of motion. This technique,
invented in the early 40’s and evolved over the years, is now used in
many medical conditions, both of neurological and orthopedic natu-
re, including SNP injuries. The A.A. have used this technique, invol-
ving the use of orthoses and rehabilitation on a patient with conven-
tional left radial nerve axonotmesis for a motor deficit of extension
of the wrist and fingers. Materials and methods. The PNF were

administered adding them to the use of a mentor pro-radial and con-
ventional rehabilitation treatment, resolution of adhesions and scar-
ring lymph drainage for about 20 months, with first a tri-weekly fre-
quency and later a twice-weekly frequency. Results. The A.A. asses-
sed the state-motor function of the patient on three occasions, befo-
re training, 3 months later and at the end. The evaluation was
performed using a diagnostic instrument (EMG) and behavioral
function with an accurate budget. Conclusion. The results of this
treatment were a complete recovery of the wrist and finger extensor
deficit and therefore the functionality of the hand after only 3
months with a residual weakness greatly improved in the outcome
assessment to 18 months.
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Impact of Virtual Rehabilitation on Neuromuscular
Control by means of the Wii Fit
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Introduction. Virtual reality has a promising future in the field of
biomechanics as it facilitates interaction between a patient and a
rehabilitation system  The present study investigates the Wii Fit as it
lends itself well to home rehabilitation programs. Improvement in
stabilometry results have been reported in recent studies (Brown
2009, Nitz 2009). However, in this preliminary study, we are focu-
sing on the scientific validity of Wii Fit training on neuromuscular
control. Materials and methods. Two healthy subjects (26.5±1.5)
trained for 8 weeks, 30 minutes a day, performing Wii Fit exercises.
Before and after the training period, functional biomechanical tests
(gait, hop, and one leg stabilometry) were performed while motion
(Vicon®) and EMG (from three superficial quadriceps, ischiocrural,
and gastrocnemii) data were collected. One of the analyses perfor-
med summed normalized electromyographic activations by muscle
group to calculate the cocontraction ratio (CCR), which is a value
between 0 and 1 that indicates equalizing activation as it increases
(Lloyd 2005). Results. The CCR for gait and hopping motions
decreased after training, indicating an increase in focused muscle
control. However, the stability tests showed increased CCR between
gastrocnemii and hamstrings after training, suggesting an improved
ability to achieve intra-articular equilibrium during the stability test.
Conclusion. The present study, supported also by motion data,
points to promising applications of virtual rehabilitation by means of
the Wii Fit system. Improvement in neuromuscular control was
noted, which gives us confidence in the use of this system as a phy-
sical therapy resource pending larger population testing. A follow-up
study is in development and set to emphasize subject training on
quasi-isometric, proprioceptive, lower limb-strengthening, and fine
motor control exercises.
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Pain management and exercise therapy for succesful
treatment of severe persistent low back pain
M. Gugelmetto1, G. Calcarella2, G. Trevisan1, D. Primon1
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Introduction. Although widely used as one of the most impor-
tant interventions in low back pain to achieve stable pain control,
exercise therapy is often difficult to introduce in cases of persistent
or recurrent non-specific severe low back pain, mainly for the possi-
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bility of exacerbation of pain after months, and sometimes years, of
pharmacological and physical therapy treatments. This causes pro-
longed treatments with and the risk of high drop-out rate caused by
progressive loss of confidence by the patients which tend to prefer
passive and faster solutions. Many interventions on facet and sacro-
iliac joints and intervertebral disks have proven to be effective in
reducing pain when appropriate indications are respected. Object of
this uncontrolled study was to test an integrated treatment between
pain management and kinesitherapy settings aimed to have a suc-
cessful “pain-free exercise therapy” with stable results. Materials
and methods. 35 outpatients were studied according to these inclu-
sion criteria: persistent or recurrent non radicular low back pain with
VAS greater than 6, with functional disability, lasting for more than 6
months, few or no results from or inability to tolerate pharmacologi-
cal or physical therapy. Main outcome measures were VAS for pain
and Oswestry Low Back Pain Disability scale. Pain management
interventions were directed on facet and sacroiliac joints and intra-
vertebral disks with injections and/or pulsed radiofrequency.
Exercise therapy interventions were aimed to restore static and
dynamic mechanisms of the spine and to patient education on back
care and self care. Collected data were statistically analyzed with
analysis of variance for repeated measures. Results. After pain the-
rapy 26 subjects experienced a mean VAS reduction of 62.6%, 6 of
them having complete disappearance of pain. After 10 to 15 treat-
ments of exercise therapy 5 more patients showed a VAS reduction
greater than 50%. At 9 months follow up results were unchanged.
Conclusion. The association of pain management techniques and
exercise therapy is useful in treating severe chronic low back pain
with very good patient compliance.

The impact of spinal cord lesions on quality of life
M. Micha, A. Mathiopoulos, K. Petropoulou
B’ Department of Physical Medicine & Rehabilitation, Athens, Greece

Introduction. To assess health-related quality of life (HRQL) in
Greek patients suffering from spinal cord injury/lesion and to identify
factors associated with it. Materials and methods. A perspective
study of HRQL in 27 patients with spinal cord lesion (16 traumatic
and 11 pathologic) using SF-36 and EQ-5D questionnaires. Barthel
index was used for the evaluation of activities of daily living (ADL).
Demographics and clinical characteristics of the patients were also
recorded. Results. Mean age of patients: 48.3±20.5 years, mean dura-
tion of disease: 11.0±10.2 years. 85.2% had neurogenic bladder with
history of recurrent urinary tract infections (UTIs) in 40.7%, 66.7%
reported neuropathic pain, whereas decubitus ulcers were found in
25.9% and diabetes mellitus coexisted in 22.2%. Mean value of EQ-
5D: 0.27 ± 0.47, while the mean scores on SF-36 dimensions were
found low, ranging from 15.4 (physical functioning) to 63.9 (role
emotional). Patients with neuropathic pain were found to have lower
scores in physical functioning (p=0.017), bodily pain (p=0.001) and
in EQ-5D (p=0.008). Patients with neurogenic bladder had lower sco-
res in physical functioning (p=0.026) and Barthel index (p=0.019).
Lower values in physical functioning (p=0.026), vitality (p=0.004) and
role emotional (p=0.043) were found in subjects with decubitus
ulcers. Prematurely retired patients reported significantly lower scores
in role emotional (p=0.043). Even lower scores were reported by
subjects with diabetes mellitus, in dimensions of bodily pain
(p=0.030), vitality (p=0.033) and Mental Component Summary (MCS)
(p=0,043). Significant correlations were found between Barthel index
and Physical Component Summary (PCS) (r=0.47, p=0.013) and EQ-
5D (r=0.55, p=0.003). Conclusion. HRQL was found significantly low
in patients with spinal cord lesion and the factors associated with it
have to be detected and modified by the rehabilitation specialist.

Can “adapted physical activity” improve mobility, func-
tion, and quality of life in stroke patients after rehabili-
tation? The efg-et project assessing the feasibility and
efficacy of a strategy based on group exercise program
and therapeutic patient education 
M Taricco1, E. Bassi1, C. Bernucci1, S. Borghi2, G. Camurri2, E. Carretta3,
E. Cavalli1, M. Cotti1, L. Dallolio3, A. Di Gioia1, A. Foresti1,  
S. Fugazzaro2, N. Gaudenzi1, B. Kopliku1, V. Manigrasso1, V. Marchionni1,
M. Morara1, M.L. Neri1, B. Piccinelli2, P. Pillastrini1, V. Stigliano2

1Azienda Ospedaliero-Universitaria S. Orsola Malpighi di Bologna
2Azienda Ospedaliera S. Maria Nuova di Reggio Emilia 
3Dipartimento di Medicina e Sanità Pubblica Università di Bologna

Introduction. After rehabilitation stroke survivors develop seden-
tary lifestyle associated with limitations in mobility. Due to the
reduction of physical fitness and mobility, depression and social iso-
lation, they are at greater cardiovascular risk. Despite good evidence
links exercise to improved cardiovascular health, functioning and
quality of life in various chronic diseases, there is limited experience
of the impact of exercise programs in stroke patients. Objective. To
assess whether a Group Adaptive Physical Exercise program (EFG),
associated to Therapeutic Patient Education (ET), improves function
and quality of life in stroke patients with disability after rehabilita-
tion. Materials and methods. Study Design Prospective cohort
study with non randomised concurrent controls Participants 300
stroke patients after rehabilitation (at 3 to 18 months from the index
event): 150 consecutive patients will enter the active group
(Bologna) and 150 the control group (Reggio Emilia). Intervention
The experimental intervention includes sixteen 1-hour EFG exercise
sessions delivered twice a week together with 4 ET sessions. The
control group receives only usual care (i.e. standard advice and
counselling to maintain physical activity). Outcome measures Gait
speed (6-Minute Walking Test), balance (Berg Balance Scale), motri-
city and function (Motricity Index, Short Physical Performance
Battery), ADL (Modified Barthel Index), quality of life (SF 12,
Geriatric Depression Scale, Caregivers Strain Index) measured at
baseline, 4 and 12 mounts after study inclusion. Preliminary
results. So far we enrolled 42 patients in the active group and 11
patients in the control group. Comparisons between groups revealed
no differences on gender, mean age and level of education. All
patients in the active group started EFG and ET sessions. No adverse
events were reported.
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Minimal data set for stroke patients (protocollo di mini-
ma per ictus cerebrale - PMCI): local implementation
for the complex care of stroke patients
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Introduction. The use of outcome measures in rehabilitation set-
ting is becoming more frequent due to the increasing need of docu-
menting therapeutic results. The minimal data set protocol for stroke
patients (PMIC) has been created to provide the rehabilitative team
with a simple, reliable and exhaustive assessment tool. Materials
and methods. A working group was created with the specific aim
to implement the use of PMCI as a routine tool for the “Stroke
Pathway” at our department. Particular attention was paid to train
health professional to use the scale specifically the Canadian
Neurological Scale, Trunk control Test, Barthel Index, and Rankin
Scale. Some flow charts were provided for the longitudinal evalua-
tion that starts during the “acute phase” in Stroke Care Unit, fol-
lowed by the “rehabilitative phase” in the Intensive Rehabilitation
Unit. The PMCI is filled by all team components with the exception
of the “outpatient phase” that is under physiatrist’s responsibility.
Results. Data concerning 560 stroke patients treated on 2007-2008
will be presented. Four hundred twenty-five patients have been eva-
luated with the PMIC in the acute phase (within 72 hours), 145 have
been evaluated at both the beginning and at discharge to the rehabi-
litative phase. The protocol’s limits and positive aspects of PMIC will
be discussed. Conclusion. The PMIC proven to be a useful tool to :
1) guarantee a reliable evaluation of patient health status, 2) contri-
bute to better continuity of care, 3) reduce variation in patterns of
care among health services dedicated to stroke patients. 
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Characteristics and usefulness of the “modified” barthel
index (BIM) in the rehabilitation setting : a shared team
experience 
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A. Gazzotti1, M. Menarini1, B. Miccoli1, E. Monti1, E. Zardi1,  
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Introduction. During the last years, the worldwide application of
the 5 level Shah version of the Barthel Index (Modified-Barthel
Index - BIM) to evaluate the disability of different patient popula-
tions, has increased. This is due to the demonstrated better perfor-
mance of BIM in terms of discriminative ability and sensitivity to
change, versus the original Barthel Index. Sharing an evaluation
tools by a multi-professional team can improve inter professional
communication and enhance the possibility of setting more focused
therapeutic goals. Materials and methods. A working group of
physiatrists, physiotherapists and nurses agreed to include the BIM
in their clinical practice. An explicit protocol was elaborated with an
instruction booklet defining how to use BIM, how to distribute pro-
fessionals’ evaluation domain, how to share results during the team
meetings and how to provide meaningful feedback of the evalua-
tion. Results. Data on 794 patients will be presented: 54% with neu-
rological disease, 32% with orthopedic disease, 14% with amputa-
tions and prolonged immobility syndrome. All patients experienced
a great functional improvement (with a mean score of 45/100 and
70/100 at admission and discharge, respectively). The average daily
BIM improvement is highest in the orthopedic patients (1.21 /day),
followed by neurological patients (0.70), and those with amputation
(0.48). For neurological patients the results confirm the literature
data indicating greater complexity for hemorrhagic stroke (initial
BIM 27.7 and length of stay of 42.4 days) compared to ischemic
stroke (initial BIM 36.9 and length of stay of 28.1 days). Conclusion.
We confirm the usefulness of BIM as monitoring tool for measuring
the case mix, analyze the burden of care and patient needs, improve
the inter professional communication. 

References 
S. Shah, F. Vancly and B. Cooper Improving the sensitivity of Barthel Index for

stroke rehabilitation Clinical Epidemiology 1989 42 n°8 703-709

How do individuals with spinal cord injury choose acti-
vities? A Qualitative study based on a phenomenologi-
cal hermeneutic method
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Introduction. Although life expectancy of individuals with Spinal
Cord Injury (SCI) remains below normal it continues to increase sub-
stantially. The increasing life expectancy after SCI has given “partici-
pation”, as defined within the International Classification of
Functioning, disability and health (ICF), a new recognition as an ulti-
mate goal of a comprehensive rehabilitation program1. Research has
shown that participation in a variety of activities positively affects
health and wellbeing2. An important aspect in this discourse is
whether the individual has the opportunity to choose preferred acti-
vities. Materials and methods. This study employed a qualitative
research design. 28 in-depth interviews were conducted with 12 SCI
patients to elicit individual’s narratives about their activity choices.
The participants were selected using homogeneous sampling. Data
were analyzed according to a phenomenological hermeneutic
method. Results. The findings revealed that activities are chosen in
a continuum between the individual’s (a) identity and (b) the
influence from his/her environment. In this continuum the choice to

perform activities is influenced by two mediating factors; (a) the
individual’s life-(hi)story and (b) his/her occupational challenge for
the future. Conclusion. Individuals with SCI are in constant consi-
deration which activities to choose. Their sense-making is an inter-
nal process of negotiation and appeared to be based on finding
balance between their own identity and the expectations from the
environment. Individuals experience a sense of occupational justice
by having the opportunity to choose activities in this continuum;
taking their life-history and their occupational challenges into consi-
deration in the decision making process.
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Pelvic region electrical neuromuscular stimulation
reduces urinary incontinence in the elderly
F. Palermo
University of Nevada, Reno

Introduction. Urinary incontinence in the elderly is pervasive.
Anti-cholinergic medications have significant side effects. Pelvic floor
exercises are difficult for geriatric patients. Gentle stimulation to the
abdominal and inner thigh muscles reduces incontinence and is well
tolerated by elderly and MS patients. Patterned electrical neuromu-
scular stimulation (PENS) enhances 1a reciprocal inhibition. Stimu-
lation to the somatic nerves entering the level of the sympathetic
inferior hypogastric complex may reduce hypersensitivity of bladder
stretch receptors, thus reducing urgency. Materials and methods.
Case report series. Incontinence episodes recorded pre and post
treatment utilizing 7-day bladder diaries.  PENS performed by
applying 3’’ x 5’’ surface electrodes to T10-T12 and L1-L2 dermato-
mes and muscles. Stimulation sequenced 200mSec from abdominal
to thigh muscles repeating every 1.5Sec for 20 minutes. Intensity:
gentle muscle contractions. Average treatments 27(7-12 weeks).
Outcome measures. Number of incontinence episodes per day,
long-term sustained effect, tolerance of stimulation. Results.  Average
Incontinence episodes pre: 7.6 (range 3-15) post: 2.0 (range 0-11).
Number reducing incontinence > 50%: 34 of 42 (82%). Follow-up at
4 weeks: no change from post-treatment. 12 week F/U: 6 of 34(18%)
increased incontinence but improved with 3-6 additional treatments.
Stimulation Tolerance: 39/42 tolerated the intensity well.  Conclusion.
PENS therapy was well tolerated and reduced urinary incontinence
episodes within this population of elderly women. Many geriatric
patients are unable to perform pelvic floor exercises correctly but
had no difficulty with external stimulation. Similar beneficial effects
were noted in 6 MS patients.
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Paralityc lagophthalmus in seventh nerve palsy: new
treatment options for lid and lacrimal rehabilitation
A.L. Giacomin1, D. Primon2
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Introduction. Seventh nerve palsy and secondary paralytic
lagophthalmus can be a transitional and reversible event or a perma-
nent and irreversible damage for the eye. In the event of temporary
paresis frequently induced by virus, the management is less invasive
and aimed to stimulate a slow restore of lid functionality. In the
event of trauma, tumour, central nervous system diseases and neo-
natal pathologies, facial palsy may continue and become a chronic
disease with serious consequences to the cornea and the sight.
Lagophthalmus management depends on reduction of lid closure;
depending on the level of corneal exposure many are the medical
and surgical procedures that must be applied to prevent the appea-
rance of corneal lesions. Corneal sensibility evaluation and facial
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electromyography are the most useful test performed in the manage-
ment of this pathology. The E.M.G. addresses neurological rehabili-
tation and guides the timing performing lid surgery rehabilitation
and secondary neurothrophic keratopathy management to improve
visual acuity. Materials and methods. A 40 eyes series affected by
seventh nerve palsy is evaluated with regards to visual acuity result
after using autologus serum eye-drops (ASE) to improve dry eye and
secondary neurothrophic keratopathy after rehabilitation surgery,
compared with the use of conventional artificial tears therapy. In
central 7th nerve palsy, after recovery of tears production, if comple-
te lids closure wasn’t obtained by surgery rehabilitation, high per-
meability soft contact lenses were applied in the eyes to keep
lachrymal fluid on the cornea. Conclusion. Paralytic lagophtalmus
secondary to facial nerve palsy is a possible condition in neurologi-
cal patients treated in physical and rehabilitation medicine settings:
new techniques are now available to prevent corneal lesions and to
restore binocular visual function and, when needed, should be part
of a comprehensive rehabilitation project.

Critical points on neglect treatment with prismatic gog-
gles
M. Mancuso1, M. Pacini1, P. Gemignani2, B. Bartalini3, L. Ferroni4, 
M. Caputo5, D. Capitani6, E. Mondin7, A. Cantagallo7
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Introduction. After right hemisphere stroke a large number of
patients tend to ignore or fail to respond to stimuli in the controle-
sional side of space. In 1998 Rossetti et al. highlighted a new rehabi-
litation procedure, using goggles to induce a deviation of the visual
field toward the right. Neglect can be improved after a short period
of adaptation to a prismatic shift of the visual field to the right. The
aim of this study was to compare the effect of a treatment based on
repeatedly pointing at a visual target with the right index finger
(pointing exercise) while wearing prismatic lenses which shifted
visual field 5° rightward, with pointing exercise wearing neutral len-
ses. Materials and methods. Twenty-nine neglect patients were
divided into 2 matched groups, one was treated with pointing exer-
cises wearing prismatic goggles and one with pointing exercises
wearing neutral goggles. All patients were assessed with the Mini
Mental Test Examination and clinical evaluation for hemianopsia.
Neglect was assessed before and after treatment with Bell
Cancellation Test (Gauthier et al., 1989), Line Bisection Test (Albert,
1973), Behavioural Inattetion Test (Wilson et al., 1987). Results. All
patients showed a significant improvement after pointing treatment
with or without prismatic goggles in Bell Cancellation Test, and
Behavioural Inattetion Test, but not in Line Bisection Test. Conclusion.
We conclude that while pointing exercises can improve neglect
symptoms, prismatic goggles which shift visual field 5° rightward
cannot improve neglect symptoms.
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Sensory-motor integration during standing spatial rota-
tional task in children with cerebral palsy
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Introduction. It is known that spatial rotational orientation is
visually guided, while, when visual information is denied, vestibular
and proprioceptive information induced errors that are differently
correlated with the task [1]. It is also known that patient with unila-

teral vestibular loss showed a drift towards the affected side[2]. It is
less studied how visual, vestibular and proprioceptive information is
integrated during sensory-motor task in children with cerebral palsy
that usually show asymmetric motor deficit. Materials and me-
thods. 15 children with cerebral palsy (mean age 8±2), with no
cognitive or visual deficit, and 6 healthy children (mean age 6±1)
were asked, after rotational displacement induced by motorized
rotating platform with eyes closed, to recognize rotational perturba-
tion indicating at the starting position and to reproduce rotation
stepping in place. Six rotation amplitudes (±90°, ±180°, ±360°), at
constant angular velocity (57°/s) were tested. The angles administra-
tion were randomized and repeated four time each. 3D kinematic
was collected with eight cameras optoelectronic system (Vicon MX).
Results. Healthy children was able to perceive and to reproduce
correctly all the rotational perturbations (p<0.001) although, they
overestimate all inputs with no statistical significance. In children
with cerebral palsy the results was grouped respect to the rotation
towards the more or the less affected side. In comparison with
healthy subjects they underestimate and over reproduced contra
lateral rotation (p<0.05). While, during ipsi lateral rotation they ove-
restimate and under reproduced rotational angles (p<0.05). Con-
clusion. The proprioceptive information during active rotation was
not sufficient to correct the asymmetry of vestibular perception
during passive rotation in CP. Visual feedback had to be preferred,
alternating with proprioceptive training.
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Kinematic and Kinetic characteristics of planar rea-
ching during robotized training in children with brain
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Introduction. The efficacy of reaching training conducted with
end point robotic manipulandum in adults and in children with
brain injury was assessed respect to the improvement of both
smoothness and functional movements [1, 2]. However, during robo-
tized training, kinematic and kinetic characteristics of upper limb
joint coordination was not assessed in children with brain injury.
Materials and methods. 12 children with brain injury (mean age
13±2), with no cognitive or visual deficit, received 20 days of assisti-
ve planar robotic training with Inmotion2 apparatus. Reaching cha-
racteristics on 5 healthy children (mean age 8±2) was also assessed
in one day session on the same apparatus. 3D kinemastic was col-
lected with six cameras optoelectronic system (Vicon 512). Kinetic
was assessed by mean of a three axes force sensor mounted on the
base of robotic manipulandum. Results. Kinematic: trajectory
smoothness was higher in healthy children than children with brain
injury (p<0.05) that improved during therapy (p<0.05). Inter-joint
coordination showed synchronization in movement inversion in all
subjects. Kinetic: force sensor revealed no forces on healthy chil-
dren, while, in children with brain injury, planar forces reduced
during therapy, and, vertical forces increased in downward direction
(from -75±20N to -81±19N, p<0.05). Conclusion. Although, the
improvement of smoothness was assessed in children with brain
injury, inter-joint synchronic co variation and the increase of patho-
logic vertical force evidenced the influence of task constrains during
assistive planar reaching training. A deep analysis of reaching cha-
racteristics in relation with task and context is necessary in order to
exclude the adoption of opportunistic, task-dependent motor solu-
tions in children with brain injury.
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Introduction. The purpose of this study was to determine firstly,
whether the ISPC (Iowa Scales of Personality Change) is a valid
instrument to rate personality change after frontal brain injury, and
secondly, to determine the existence of a possible correlation
between personality change and cognitive impairment. Materials
and methods. The Italian adaptation of the ISPC is composed of 30
clinical scales that assess changes in the expression of emotion, the
organisation of behaviour, decision making, interpersonal relation
and capacity of introspection after brain injury. Each scale has two
scores on 3 severity points (0-3): one that identifies the actual condi-
tion (post-morbid), and the other which identifies the condition
before the traumatic event. The scales are completed by the patient’s
relatives.ISPC and NPI were administered (Neuropsychiatric
Inventory) to the relatives of 20 patients with frontal brain injury,
and to the relatives of 20 control subjects (with limb fracture or spi-
nal cord injury). The protocol for the evaluation of patients also
included a global autonomy scale and neuropsychological asses-
sment for attention, long-term memory and executive functions.
Results. The results showed that the change in patient personality
was significant in almost all clinical scales (p <0.05) except for featu-
res such as obsessiveness, inability to relax (A type behaviour), emo-
tional flattening, social withdrawal, suspiciousness, frugality and
emotional inappropriateness. The results of the control subjects
showed that the personality change was not significant except for
the characteristic of emotional expression (lack of initiative, depres-
sion, lability of mood and lack of strength / energy). The NPI scale
showed that there was a significant difference between the symp-
toms that occurred in patients and controls in almost all items. It was
also shown that there was no significant correlation between perso-
nality and behaviour change (ISPC and NPI), decline in cognitive
functions and functional autonomy. Conclusion. Personality chan-
ges in frontal head injury patients influence integration into the com-
munity and need particular attention in the rehabilitation process. 

Rasch analysis as a validation tool for conceptual
models: development and analysis of internal construc-
tive validity of a new scale based on the levels of cogni-
tive functioning (LCF)
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1Modulo di Neuropsicologia Riabilitativa, UOMR, Dipartimento di
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Introduction. LCF (Levels of Cognitive Functioning1) is a scale
describing the progressive recovery of cognitive and communication
abilities along an ideal continuum ranging from coma to community.
Despite its widespread usage in brain injury rehabilitation, there is
little if any published evidence on its validity. Aim of this study was
to test the validity of LCF by testing its measurement properties by
the mean of Rasch Analysis (RA). Materials and methods. After the
content analysis of the 10-level LCF scale, 16 concepts were identi-
fied and transformed in as many items by devising an appropriate
scoring using the LCF structure as a guideline. Thus a new scale cal-
led “New LCF” (NLCF) was developed. NLCF was then administered
to a sample of 160 subjects with severe brain injury in various reco-
very stages. The following requirements were checked within RA:
correct ordering of response options, local independence, absence
of DIF, unidimensionality and invariance. External validity was also
test by correlating NLCF measures with LCF and cognitive FIM.
Results. After rescoring nine items a final solution fitting with the
Rasch Model was obtained. The final scale had a wide measurement
range (18 logits) and an excellent reliability (PSI=0.973), allowing to
separate reliably 9 groups of patients (strata). High correlations were
demonstrated between NLCF and both LCF and cognitiveFIM
(rho=0.95, p<0.01, and respectively, rho=0.93, p<0.01). Conclusion.
These results not only support the validity of NLCF as a cognitive
measure in brain-injured patients, but also support the conceptual
validity of the LCF as a model of recovering cognitive and communi-
cative deficits after severe brain injury. Implications of these findings
are discussed.
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Use of botulinum toxin type A in patients with heredi-
tary spastic paraplegia (HSP), review of 5 cases
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Introduction. Hereditary spastic paraplegia (HSP) is characteri-
zed by lower extremity dynamic spasticity. Because of the results in
other kinds of spasticity, the use of botulinum neurotoxin type A
might also be considered for patients with HSP. We evaluate the
objective and subjective improvement of patients by injecting botuli-
num toxin, analyzing the progress and ability to ambulate on une-
ven surfaces after a gait rehabilitation treatment, giving guidelines of
gait rehabilitation standardized by the MD. Materials and methods.
We consider the following Facts: Tinetti scale of gait before and after
treatment (botulinum toxin and 5 months and 2 sessions of phy-
siotherapy per week. 20 minutes of the session are dedicated to
muscle elongation and 40 minutes are dedicated to gait rehabilita-
tion). The evaluation also checks: time that patient takes to walk 10
meters and step length, before and after treatment. Results. After
botulinum toxin injection of the gracilis and adductor and comple-
ting the rehabilitation treatment, time to travel the distance was
reduced by almost half (45%) in all cases and step length was
increased over 25%. Tinetti scale was improved in 3 points in all
cases. Conclusion. Botulinum toxin is useful in the management of
dynamic spasticity of HSP, requiring also a proper gait re-education
for periods of several months.
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Therapeutic options in focal dystonia in musicians (pia-
nists). Treatment over 1 year and 10 patients
Y. Ivánovic-Barbeito, C. Cop
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des raras y sus familias. IMSERSO (State reference center for people
with rare diseases and their families. IMSERSO), Burgos, Spain

Introduction. Focal dystonia in musicians is a rare but invalida-
ting condition that may lead to abandon the career to the musician
who suffers it. In the absence of standards and lack of treatment of
this condition in musicians, a therapeutic option and procedure is
very important. Materials and methods. We evaluated this condi-
tion in patients who are professional musicians, pianists, with typical
dystonia of adductor pollicis and have the diagnosed of focal dysto-
nia in relation to their artistic activity, they may have received at
least one injection of botulinum toxin in last 2 years. The parameters
for assessing the effectiveness are the implementation of 3 scales
and arpeggios in a row in the key of C, E and A flat, and evaluating
the dystonic feeling control. Kinesitherapy was worked at the key-
board for a specific exercises, written taking special care of the
decomposition of effects of unwanted co-contraction by agonist and
antagonist muscles. All professionals were working the same pro-
gram of exercises, at 1 hour a day. Treatment is evaluated at the
begining and annually. Results. 7 of them went positively through
the evluation, while 1 did not improve at all, one retrogress and one
abandoned treatment. Conclusion. It is a small series to evaluate
the treatment, and we will expand number of patients -due to diffi-
culties of finding patients-, but it is encouraging that 5 patients
achieved complete re-employment on their career.
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Rehabilitation and orthoses in a case of upper limb
replant
T. Iacomussi1,F. Bergamin2, P. Toro1, G. D’Urso1

1S.C. Medicina Fisica e Riabilitazione ASL TO2 Torino, Italy
2S.C. Chirurgia Plastica- Chirurgia Mano, ASL TO2 Torino, Italy

Introduction. The reconstruction of a limb amputee through his
replanting may garat the patient a quality of life that the most sophi-
sticated implants can offer. But the reconstruction of a limb amputa-
tions by replantation must face complex problem, to the immediate
post-operative rehabilitation and involving interdisciplinary consisten-
tly than therapeutic strategies ahead of the evolution of recovery. Our
experience refers to the complexity of therapeutic, rehabilitative and
orthotic in a case of right upper limb replant the 3rd proximal arm.
Materials and methods. Man 65 years old, farmer, undergoing
orthopedic and plastic surgery to replant right arm amputee by a
threshing machine. Complex and progressive rehabilitative research
and recovery of joint mobility, skills assessment and recovery of func-
tional orthotic correction of postures flawed, using dynamic splint
functional recovery, assessment of peripheral neurological damage,
use of electrodiagnosis and electrotherapy stimulation. Results. The
patient was followed from March 1, 2007 to date, the functional reco-
very of the upper allows the whole a fair use in ADL, were tailored
to the brace position by exploiting the mobility of the first distal fin-
ger especially the decline of the thumb and index allow an outlet for
functional activities such as writing Conclusion. The success of a
relocation of a limb improves quality of life and psychological dispo-
sition of patients with large textures from amputation. The com-
plexity of rehabilitation is derived from the assessment of impairment
of all anatomical structures and the search for a functional purpose
seconds the evolution of damage and knowledge of the application
of orthoses which may facilitate the task.
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Case study of patients attended in a rehabilitation poly-
clinic
K.V. Méndez-Saavedra, I. Barca-Fernández, C. Cuenca-González, 
I. Flores-Torres, M. Archanco-Olcese, C. Hernández De la Peña 
Physical Medicine and Rehabilitation Departament. Clinico San
Carlos Hospital. Madrid, Spain.

Introduction. Patients attended for the first time in our medical offi-
ce have varied pathology. Many are cared and treated after first clinical
evaluation. Other group require follow-up in primary care centers and
the rest are referred to our specialized rehabilitation consults.
Materials and methods. Descriptive cross sectional study
251 patients enrolled were referred to rehabilitation. Data collected
during may and june of 2009. Each person had an appoinment in our
agenda of general rehabilitation. They came from the first level of care
and from another departments of our Hospital. 
Variables: age, sex, pathology, rehabilitation treatment and pharma-
cotherapy. Statistical analysis SPSS version 9.0. Results. 167 women, 81
men. The median age is 58. (+ - 16.7). We observed the following
diseases: traumatic pathology without fracture (32.3%), fractures (24.
3%), degenerative disorders (16.7%), related to spine (13.5%), neurolo-
gical impairment (3.6%) , lymphedema, respiratory disease and rheu-
matic disorders (1.6%) and dysphonia (1.2%). 19.9% had no criteria for
medical treatment and 25.9% were referred to the first level of care.
Prescribed rehabilitation treatment: electrotherapy and kinesitherapy
(12.7%), combination of both (11.2%), hydrokinesitherapy (5.6%),
home program rehabilitation (2.4%), occupational therapy (2% ),
lymphatic drainage (1.6%) and speech therapy (1.2%).
Pharmacological treatment: none (49.4%), analgesia first step according
to who ´s analgesic Ladder (19.9%), analgesia second step (12. 4%),
adjuvants (7.6%), chondroitin sulphate supplements (6.8%).
Conclusion. In our study, musculoskeletal and joint disorders are the
most usual entities observed. Patients needing follow-up in specific
rehabilitation units are few instead a large number do not need specific
treatment, therefore this patients are referred to the first level of care.
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Management of generalized spasticity in multiple scle-
rosis with intrathecal baclofen pump (IBP)
M. Micha, C.A. Rapidi, G. Siamos, P. Manthos, S. Kaligerou, E. Bikaki,
N. Lykoudi, K. Petropoulou
B’ Department of Physical Medicine & Rehabilitation, Athens, Greece

Aim. To accentuate the effectiveness of IBP for management of
generalized spasticity in patients with multiple sclerosis (MS) and its
use for advanced rehabilitation program. Materials  and methods. A
retrospective study of  12 patients (6 male) with severe spasticity due
to MS, with clinical picture of paraplegia in 5 patients and tetraplegia in
7. The total number of patients  with IBP followed-up in our depart-
ment since 2004 are 42. The mean age of the sample was 49 years, the
mean duration of disease was  16 years, the  mean time of follow-up
since implantation was 6 years and the daily baclofen dose was  222
µg/day. 6 patients had a programmable pump implanted and 6 had a
continuous pump. The main reasons of implantation: better positioning
in bed, standing frame and wheelchair, facilitation of nursing care,
performance of intermittent catheterizations (IC), facilitation of orthotic
wear, prevention of decubitus ulcers and pain alleviation. Results. Out
of 12 patients, 7 reported significant pain alleviation after implantation,
11 improvement of range of motion, 8 improvement of sleep quality, 8
unmasking of voluntary movement, 12 facilitation of performance of IC
and 12 improvement of posture in wheelchair. The proper time of
implantation and the daily dose depend absolutely on short- and long-
term goals of rehabilitation. Conclusion. The implantation of IBP in
patients with MS contributes considerably in accomplishment of goals
of rehabilitation. Neuromodulation and spasticity management is of pri-
mary importance for effective rehabilitation program to achieve maxi-
mum functional capacity.

Multiple sclerosis and osteoporosis in female patients
M. Micha, P. Kokkonis, A. Papachristos, A. Tsivgoulis, E. Bikaki, 
N. Likoudi, K. Petropoulou
2nd Department of Physical Medicine and Rehabilitation, National
Rehabilitation Center, Athens, Greece

Objective. To assess the frequency of osteoporosis in female
patients with multiple sclerosis (MS) and to identify associated risk
factors. Materials and methods. Thirty-nine MS female patients
admitted to our department since 2004 were retrospectively studied;
mean age: 48 years and mean duration of disease: 15 years. Clinical
examination and laboratory tests were performed to exclude secon-
dary osteoporosis. Dietary habits, menstruation history, functional
capacity and presence of fatigue were recorded. Bone mineral den-
sity (BMD) measurement using DEXA (Norland) was performed,
either in the lumbar spine or the femoral neck based on clinical indi-
cations. Results. Out of 39 patients, 13 (33.33%) were found with
osteoporosis and 13 with osteopenia (33.33%).Out of 26 patients with
abnormal BMD, 11 were under corticosteroids, whereas data was
missing regarding steroids use for 6 of them; 12 (44.44%) were
wheelchair users and 14 (51.85%) were able to walk in a therapeutic
mode with or without orthoses for short distances. Only 5 (19%) of
the patients who were found with osteoporosis /osteopenia had
already been investigated with BMD measurement elsewhere.
Osteoporosis/ osteopenia was recorded in a significant percentage
(66.66%) in women with multiple sclerosis, regardless of young age
and presence of menstruation in 38,4%. Conclusion. The investiga-
tion of osteoporosis in patients with multiple sclerosis is mandatory
and should be included in the admission protocol of rehabilitation
centers, as it will contribute to better planning of an optimal, indivi-
dualized rehabilitation program and the prevention of osteoporotic
fractures. Treatment with corticosteroids, restricted functional capacity
and fatigue are risk factors that should always be taken into account.

A technology-assisted learning setup as assessment sup-
plement for persons with a diagnosis of post-coma
vegetative state and pervasive motor impairment
J.N. Solano1, G.E. Lancioni2, F. Buonocunto1, V. Sacco1, F. Colonna1,
C. Lanzilotti1, G. Megna2

1Fondazione San Raffaele Rehabilitation Center, Ceglie Messapica
(Brindisi) 
2University of Bari 

Introduction. Post-coma persons in an apparent condition of
vegetative state and pervasive motor impairment pose serious pro-
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blems in terms of assessment and intervention options. A techno-
logy-based learning assessment procedure might serve for them as a
diagnostic supplement with possible implications for rehabilitation
intervention. Materials and methods. A learning setup was arran-
ged for 14 persons with a reported diagnosis of vegetative state, and
completed with 11 of them. Signs of learning by the patients would
underline an improvement in their immediate situation with poten-
tial implications for their general prospect, and could help revise
their diagnosis: from vegetative state to minimal consciousness state.

The response adopted in the learning setup were minimal move-
ments already available in their behaviour repertoire. The microswit-
ch technology used for detecting such responses included among
others optic and pressure sensors and an electronic control system
that activated stimuli in relation to the participant’s responses. The
study followed an ABABCB sequence, in which A represented base-
line periods, B intervention periods with stimuli contingent on the
responses, and C a control condition with stimuli presented non-
contingently. Results. Data for 9 of the 11 participants who comple-
ted the study sequence, showed that the level of responding during
the B phases was significantly higher than the levels observed
during the A phases as well as the C phase. These data indicate
clear signs of learning with possible suggestion of minimal consciou-
sness. Conclusion. Intervention strategies based on a learning for-
mat and suitable technology might be useful to supplement formal
assessment procedures and help modify previous diagnosis of vege-
tative state.
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Technology-based intervention options for post-coma
persons with minimally conscious state and pervasive
motor disabilities
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C. Lanzilotti1, G. Megna2
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Introduction. Technology-assisted programs for persons with
acquired brain injury and multiple disabilities constitute an increasin-
gly relevant objective of every organization or family contest dealing
with these persons. Materials and methods. We assessed programs
to promote constructive engagement, requests, and choice by 15
persons with pervasive motor disabilities and consciousness/commu-
nication disorders following acquired brain injury. The programs
were based on learning principles and use of assisted-technology
(e.g., sensors to monitor participant’s responses and trigger environ-
mental stimulation). A basic objective was the participant’s acquisi-
tion of simple responses to access environmental stimulation inde-
pendently. Other objectives included calling for caregiver attention
and choosing between environmental stimuli. Microswitch techno-
logy was used for the basic objective; VOCA and computer techno-
logy served for the other objectives. Results. The results were very
encouraging. The technology developed for the different objectives
promoted consisting levels of constructive engagement by the parti-
cipant with improvements in the level of stimulation, communication
and social contact. Conclusion.

These findings maybe particularly relevant for daily rehabilitation
programs for persons with similes levels of disabilities. 
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Effects of sacral neuromodulation on the erectile and
ejaculatory function in sci patients
V. Tagliente1, J.N. Solano1, F. Colonna1, G. Megna2

1Fondazione San Raffaele Rehabilitation Center, Ceglie Messapica
(Brindisi) 
2University of Bari

Introduction. Over the past years several studies have shown
how useful sacral neuromodulation (SNM) is in treating neurogenic
bladder dysfunctions in incomplete spinal cord-injured patients.
Recent studies showed clinically significant benefits for the erectile
function arising from SNM in incomplete SCI patients. Materials
and methods. 17 SCI patients underwent a preliminary PNE test
(Peripheral Nerve Evaluation) by means of a temporary system. After
a favourable PNE test, a permanent implantation was performed
on10 patients. Out of these 10 patients, 4 suffered from complete
spinal cord injury, 6 from imcomplete spinal cord injury: 1 cervical
SCI, 7 dorsal SCI and 2 lombar SCI. Assessment involved pre and
post-implantation erectile and ejaculatory function by using an IEEF-
5 score, spontaneus ejaculatory function capacity or/and mechanical
vibrostimulation ejaculation (Personal Ferticare) over a 1-year period
after SNM implantation. Results. Pre- implantation evaluation
showed: severe erectile dysfunction in 5 patients and moderate erec-
tile dysfunction in 4 patients ; spontaneous ejaculation capacity in 1
incomplete SCI; Mechanical vibrostimulation ejaculation has in 2
incomplete SCI and 3 complete SCI. Post- implantation evaluation
showed improvement of the erectile functions in 5 patient and 2
incomplete SCI patients with pre- implantation vibrostimulation eja-
culation capacity recovered their sponteneus ejaculation capacity.
No complete SCI patient recovered his spontaneus ejaculation capa-
city. Conclusion. Apart from clinically important benefits for the
erectile function in incomplete SCI patients, sacral neuromodulation
could be a tool for recovering spontaneus ejaculation capacity,
although studies (a higher number of case studies) examining the
ejaculation capacity in SCI patients ny means of SNM - with a larger
number of case histories - would be required.
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Effects of upper extremity motor recovery on gait pat-
tern late after stroke
G. Yavuzer
Erasmus University Erasmus MC, Department of Rehabilitation
Medicine, The Netherlands.

Introduction. Stroke patients exhibit varying deficits in percep-
tion, muscle strength, motor control, passive mobility, sensation,
tone and balance. These impairments have significant effects upon
walking ability. Although their association with hemiplegic gait have
extensively studied, data regarding the effects of upper limb on gait
pattern is scarce. The aim of this study was to investigate the effects
of upper limb motor recovery stage on gait pattern late after stroke.
Materials and methods. Spatio-temporal, kinematic and kinetic
characteristics of gait in total of 52 patients (mean (SD) age of
60.9(12.1) years, 30 men, median time since stroke 6 months, 31
with left side paresis) with hemiparesis after stroke were retrospecti-
vely evaluated. Upper limb motor recovery was evaluated by
Brunnstrom Motor Recovery Stage (BMRS) as it reflects underlying
motor control based on clinical assessment of movement quality.
Results. Median BMRS of the group was 3 (2–5). Upper limb motor
recovery stage was significantly correlated with walking velocity
(rho = 0.41), pelvic excursions in sagittal (rho = -0.49), frontal (rho =
-0.62) and transverse (rh = -0.42) planes as well as hip flexion in
swing (rho = 0.45), ankle plantar flexor moment (rho = 0.38) and
first peak of vertical ground reaction force (rho = 0.48). Conclusion.

Better motor recovery at the paretic upper limb after stroke was
associated with faster walking velocity, more hip flexion in swing,
symmetry in weight-bearing, better push-off and less necessity to
compensatory pelvic movements. Gait pattern after stroke is associa-
ted with motor recovery stage of the paretic upper limb so that
interventions and gait training should focus not only at the lower
limb but upper limb as well.
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Correlations between intelligence levels and event-rela-
ted potentials in hyperactive and normal children 
L. Foggia, M. Colucci, O. D’Adddio, M.R. Bisogno, R. Gigante
Napoli, AORN Santobono, Pausilipon, S.C. Riabilitazione
Multispecialistica

Introduction. Event-related potentials (ERP) waves have been
used as markers of different cognitive processes. This study determi-
nes the correlations between intelligence levels and event-related
potentials in hyperactive and normal children. Materials and
methods. Performance and verbal scores of the Wechsler
Intelligence Scale for Children-Reviseed (WISC-R) (1) and of the
Cognitive Development Scale for Children (EDC) were obtained on
21 hyperactive subjects aged 6.3 years to 8.9 years; the control
group consisted of 15 girls and 15 boys (mean age: 7.2 years).
Amplitude and latencies of the fronto-central P250 and of the parie-
to-occipital N250, P350 and P500 were measured in four categoriza-
tion tasks derived from tests of the WISC-R and EDC batteries.
Correlations were computed between the intelligence and the ERP
factor scores (2). Results. Age-related and age-corrected WISC-R’s
scores were correlated with similar ERP changes (decreased latency
and reduced amplitude) (3). With regard to the amplitude changes
each type of intelligence was associated with a specific ERP pattern;
the verbal scores were correlated with the P350 and the P500 ampli-
tudes and the performances scores with the frontal P250 and occipi-
tal N250 amplitudes. On the contrary development and intelligence
scores yielded ERP correlates in the opposite direction: P500 ampli-
tude was negatively correlated with raw EDC scores, but positively
with scaled EDC scores. In addition the intelligence was not related
to the general peak latency decrease with age. In hyperactive chil-
dren additional negative correlations were found between P250
amplitude and the subjects’ verbal test scores. Correlations with
some performance tests were negative in normal controls and were
positive in hyperactive children. In addition latency-based correlations
found controls were lacking in hyperactive children. Conclusion.
Our results show that ERPs provide appropriate tools to assess the
components of intelligence. They also suggest that the development
and intelligence do not always rely on the same changes and that
intelligence forms may not be referred to the same use of the pro-
cesses in hyperactive and normal children. 
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Efficacy of cyclic stretching in the prevention of equi-
nus in acute and sub-acute patients with upper motor
neuron syndrome (UMNS). A randomized controlled
trial
I. Campanini1, A. Merlo1, L. Cavazzuti1, F. Lombardi2, R.. Brianti2
1LAM, Laboratorio Analisi Movimento (SOC Neuroriabilitazione),
AUSL di Reggio Emilia, Correggio (RE)
2Riabilitazione Neurologica Intensiva (SOC Neuroriabilitazione),
AUSL di Reggio Emilia, Correggio (RE)

Introduction. Since the acute phase after UMN lesion, patients
develop muscle shortening due to soft tissue rearrangements and
enhanced by muscle overactivity [1]. At the ankle, this phenomenon
may provoke the equinus deformity that compromises the recovery
of gait. This work aimed at verifying the efficacy of a protocol of
cyclic stretching in preventing muscle shortening at the calf in acute
and sub-acute patients with UMNS. Materials and methods. All
UMNS patients admitted to our acute care unit over a three-year
period were screened by a neurologist and included in this study on
the basis of a set of inclusion criteria. Patients were randomised into
a control (C) or a treatment (T) group. C patients received all the
usual cares and treatments provided by the ward; T patients recei-
ved the same cares plus a treatment of cyclic stretching of the calf
muscles. The manoeuvres consisted in 60 s of stretch followed by 30
s of rest with 5 consecutive repetitions. The treatment was delivered
5 days a week for four weeks. An assessor, blind with respect to the
allocation, measured the maximum passive ankle dorsiflexion (pDF)
at flexed and extended knee (pDF-FK, pDF-EK) in baseline and in

endpoint after four weeks. Results. Sixty patients were randomized
in TR(N=28, 2 drop-out) and in C (N=27, 3 drop-out), without signi-
ficant differences in age, sex, time from lesion (51±24, 49±20 days),
pDF-EK (3±9, 4±10 degrees) and pDF=FK (5±11, 7±11 degrees). In
endpoint, a reduction in pDF-EK (pDF-FK) occurred in 15/27
(18/27) controls and in 4/28 (9/28) treated patients, with an absolute
risk reduction (ARR) of pDF reduction equal to 41% (35%). Amongst
those patients with pDF>0 degrees in baseline, the equinus defor-
mity was present in endpoint in 3/19 controls and in 0/16 T patients,
with ARR=16%. Conclusion. The treatment with cyclic stretching
was effective in the prevention of the muscle shortening that leads
to equinus foot deformity in acute and sub-acute patients with
UMNS.
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Pain management in rehabilitation
P. Marchetti1, L. Franchini2, S. Mastrangelo2, A. Briganti1, D. Miletti1,
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Introduction. Common conditions treated in a rehabilitation set-
ting include a wild range of motor, cognitive and sensory impair-
ment, that influences pain assessment. When a patient is non-verbal
and cannot self report pain, as in vegetative state, a specific pain
assessment should be conducted with proper scales. Pain might
influence the possibility of restoring function and therefore clinical
outcome, including quality of life. Hence the need to develop an
interdisciplinary, multiprofessional and EBM approach as protocol in
the practical management of pain in a rehabilitation setting. Mate-
rials and methods. A working group was initially convened and
included various experts of rehabilitation (physical therapists, physi-
cians, a psychologist, nurses) along with other specialists as techni-
cal advisor in pain management. A questionnaire has been designed
to collect information about attitudes, beliefs, and behaviours in pain
management from all health professionals of our Rehabilitation
Department. The literature review (EBM) has been focused on scales
and instrument for pain assessment in conscious and unconscious
patients, the impact of pain on function recovery, drug therapy, phy-
siotherapy, psychological, nursing care and non-conventional medi-
cine. Results. Pain resulted to be underestimated and undertreated,
also because of lack of proper assessment instruments and proto-
cols. A classification by aetiology of most frequent pain treated in a
rehabilitation setting has been operated. Therapeutic intervention
causing pain has been also described. A census of all pathological
conditions treated in each structure of the our Physical Medicine and
Rehabilitation Department has been carried out. Finally, we selected
appropriate scales and tools for pain assessment and protocols for a
multidisciplinary treatment of specific types of pain and designed a
protocol for practical management of pain in our Department.  Con-
clusion. It is mandatory the use of appropriate instruments for pain
assessment, as well as an adequate clinical competence. 

Muscle damage and subsequent histological changes
after intensive rehabilitation approach: Case report
F. Maselli, A. Rahinò, M. Cannone, M. Megna
Department of Neurological and Psychiatric Sciences, University of
Bari, Division of Physical Medicine and Rehabilitation

Introduction. There are several classifications of muscle damage
and in particular muscle-skeletal one are associated with severe pain
and disability both at employment and social participation level.
Rehabilitative treatment usually includes, in the acute phase, rest,
ice, compression, elevation and a recovery phase whose main objec-
tive is restoring full mobility and then muscle training exercises with
progressively increasing load. The goal of this study is to approach
in a very early and intensively way in order to limit the structural
changes in muscle repairing process and to improve the motor
performances of the patient. Materials and methods. Patient, male,
aged 32, injured by a direct trauma to the third distal of the left qua-
driceps that caused extensive muscle lesion with blood extravasation
and fat replacement. He has been treated without surgery for 6
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weeks with sessions of joint mobilizations, electro-stimulation ,
increasing load exercises, recovery of proprioception, ecographic
evaluation was performed at 1, 3, 6 months and after 3 years.
Results. After intensive rehabilitation course, full restoring of knee
range of motion, increasing muscle mass and reduction of replace-
ment fat tissue of the quadriceps, increased motor performance,
return to activities. Conclusion. Better recovery of motor perfor-
mance seems to be the result of an intensive rehabilitation program,
also useful to reduce an excessive replacement of scar tissue at the
lesion level. Further studies on a larger sample of patients are nee-
ded to confirm this results.
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Mental Imagery (MI) and Mental Practice (MP) for the
recovery of facial expression in peripheral paralysis of
VII C.N.: case report
A. Rahinò, P. Putignano, F. Maselli, M. Cannone, E. Tripaldi, 
M. Megna, G. Megna
Department of Neurological and Psychiatric Sciences, Physical
Medicine and Rehabilitation, University of Bari “Aldo Moro”

Introduction. Most of peripheral paralysis of VII cranial nerve,
especially inflammatory ones, the 85% regress in a spontaneous way
in 2-3 weeks especially if supported by drug therapy. The other 15%
of cases usually presents an impaired facial symmetry with negative
effects on vision and oro-buccal functions. Our case present idio-
pathic palsy of VII c.n. in post-acute phase. Materials and me-
thods. After functional assessment of the deficit, rehabilitation treat-
ment have been set up twice a week for 30 sessions of about 30
minutes. Conventional rehabilitation approach consists in a trial of
exercises in which patient was invited first to observe photograph
series containing most common facial expressions such as smile, sur-
prise, disgust, anger, sadness, etc., then subsequently the patient was
asked to repeat facial expression observed, first mentally with eyes
closed and then in front of a mirror. Result and conclusion. As
result we noticed: a clear dynamic symmetry of the face with a posi-
tive impact on facial features and a considerable improvement on
the test score ( May stage classification of severity of facial palsy,
facial palsy index of Stennert at all.) with recovery of muscle trophi-
sm.
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Project SAM: Satisfaction, Awareness and Motivation
among undergraduate students of rehabilitative class
(SNT/2) at the University of Bari.
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M. Megna, A.R. Dellomonaco, G. Megna
Department of Neurological and Psychiatric Sciences, University of
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Introduction. To ensure health care quality, studies to trace the
profile of students close to become practitioners are needed. The
goal of this work is to analyze students perception of three essential
dimension: Satisfaction, Awareness and Motivation towards their stu-
dies. Project SAM is promoted by 3 physical therapists and 3 speech
and language therapists and directed at third year students related to
rehabilitation area. Materials and methods. The students were
asked to indicate on a 10 notches VAS their perception of: Motivation
to work as rehabilitation practitioner. Awareness about the role of

rehabilitation practitioner in Health System. Satisfaction obtained by
the university curriculum. The questionnaire included a bunch of
other questions, useful to track a complete profile of students.
Results. Analysis of data shows that under-graduate students, close
to finish their studies, are highly motivated and aware but not very
satisfied. The variance analysis excluded significant differences
among different degree course. However, analysis of the entire que-
stionnaire offers interesting points for further reflections. Conclusion.
The study suggests the need for further surveys by validated and
standardized tools in order to find best strategies targeted to impro-
ve satisfaction in rehabilitation classes. The need of excellence in
basic training is a necessity perceived by all degree courses analy-
zed. 
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Upper limb recovery in a patient with Unilateral Spatial
Neglect treated with mirror therapy: case report
A. Rahinò, A.R. Dellomonaco, V. Lavermicocca, F. Maselli,  
M. Cannone, M. Scaramuzzi, P. Putignano, E. Tripaldi, M. Megna 
Department of Neurological and Psychiatric Sciences, Physical
Medicine and Rehabilitation, University of Bari “Aldo Moro”

Mirror therapy is a form of treatment based on the motor imagery
that affects the motor mirror neuron system: mirror neuron system:
it’s still used for the treatment of many medical conditions, including
the recovery of the upper limb after stroke. The A.A. have used this
type of treatment in combination with conventional rehabilitation on
a patient with left hemiparesis associated with USN for the re-embo-
died his left arm. Materials and methods. Mirror therapy, was
added to the conventional treatment of motor and cognitive rehabili-
tation for a number of about 30 treatments, 2 a week with the use of
“learning table.” The patient was evaluated and supervision conti-
nues with follow-up at 12 and 24 months. Results.  With this treat-
ment was obtained, a resumption of motor activity of the upper left-
hand movement with purpose and a reduction of spasticity.
Conclusion. The results of subsequent follow-up show that there
was a retention of motor activity gained the advantage also of the
slight reduction the muscle hypertone.
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Cognitive rehabilitation in dementia: case report 
A. Parente, A.R. Dellomonaco, V. Lavermicocca, P. Battista, 
S. Lamacchia, E. Tripaldi, M. Megna
Department of Neurological and Psychiatric Sciences, University of
Bari, Division of Physical Medicine and Rehabilitation

Introduction. Dementia is a disease characterized by decay com-
pared with a previously higher level of cognitive and social functio-
ning 1. In speech therapy, in mild-moderate dementia, the methodo-
logy of cognitive stimulation see the person actively supported and
stimulated in countering the cognitive and behavioral deterioration
to reduce the impact of disease on the level of self-sufficiency2 and
for a functional and ecological rearrangement.Materials and me-
thods. The patient B.T., age 58, comes with referred mnesic disor-
ders, progressive attention and guidance disorders. The RM indicates
diffuse cerebral atrophy and the SPECT shows temporo-parietal
hypoperfusion subscripts for diagnosis of primary degenerative
dementia Alzheimer’s type. Identified and quantified cognitive defi-
cits through standardized tests, it was deemed more appropriate
rehabilitative individual intervention. The intensive training lasted 6
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months has expected the implementation of specifics methods of
intervention for individual cognitive deficits. It was also proposed to
use a videogame created for the stimulation of the brain skills3. The
cognitive domains stimulated were: language, spatial-temporal orien-
tation, memory, attention and logical reasoning. The pursued exerci-
ses by patient by using computer have been “calculating”, “reading
works” and “count-syllables”. Creative and ecological activities pro-
posals: paint, play cards, bingo and sing. Results. The re-test
showed a clinical situation essentially unchanged; the caregiver
found a performance improvement in responsiveness, attention and
social interaction, greater initiative in the choice and implementation
of household activities and daily living. The patient is, therefore,
more integrated in family and social context. Conclusion. As
demonstrated by studies in literature, the treatment is effective in
delaying disease progression, even worsening, if applied in the early
stages and as early possibile4. The neuro-rehabilitation accompanies
the course of the disease to improve the functional adaptation of the
patient in his totality.
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Stimulation of oral function in vegetative state: case
report
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Introduction. Vegetative state is a disease of the CNS damage
secondary that clinically determines a state of coma of at least 24
hours and outcomes of severe disability. In acute post-surgery spee-
ch therapy intervention realized through physical stimulation mainly
through the treatment of oral function because it recognizes the oral
cavity as a means of high-value cognitive and neurophysiological 1.
Materials and methods. We recruit the patient AP, age 81, in coma
for spontaneous subarachnoid hematoma surgery, bearer of tracheo-
stomy tube and PEG. The take-over speech and language therapy,
one month after the injury, provided for the assessment of swal-
lowing function and the application of scales for assessing the state
of consciousness which indicated the classification of “vegetative
state - severe vegetative state” (DRS) and “moderate coma” (CNC).
Daily treatment for two months exploited the afferent stimulation
(auditory, tactile, olfactory and visual) and specific manipulation of
the oral cavity. The contemporary management of swallowing, has
led to an oral feeding with mixed diet; while on cognitive side, the
patient included orders simple and sometimes has verbalized in
more constant and conscious way. After four months, the re-test
reports “extremely severe disabilities” (DRS) and “no coma” (CNC).
Results. The training, aimed at restoring the food function, has sti-
mulated a parallel increase of the responsiveness level of the patient
and the ability to measure these changes. Conclusion. The evalua-
tion and rehabilitation path for vegetative state requires effective
tools to increase the level of interaction with the external environ-
ment. The speech and language therapist applies sensory stimulation
according “environmental enrichment” programs. Privileging the oral
cavity and its related functions such as feeding, we can monitor the
responsiveness level of the patient to get answers before reflected,
then automatically and as far as possible intenzional2.

References 
1. Schindler O., 2001.
2. Zamboni M., in Riverberi C., 2007.

Customer Satisfaction in the Health System: the case of
a Polyvalent Rehabilitation Centre
P. Perrone, A.R. Dellomonaco, T. Cetani, E. De Francesco, 
V. Lavermicocca, M. Cannone, M. Scaramuzzi, F. Maselli, A. Rahinò, 
M. Megna
College “Università degli studi di Bari” - Faculty of Medicine and
Surgery.

Introduction. Customer satisfaction, on rehabilitation services,
should be acquired directly from patients and measured with analyti-
cal methods. The goal of this study is to carry out a critical analysis

over the design of a survey used to assess and measure the custo-
mer satisfaction directly from patients of a polyvalent rehabilitation
center, detecting critical issues. The objective is increasing quality
and reliability of the acquired information, to improve the services
delivered. The study suggests to use a new kind of survey for the
detection of the customer satisfaction, focused on gathering feed-
back from patients on different aspects of their experience of cure
and care they have received. Materials and methods. Identification
of the main relevant areas; Building up a set of questions based on
those identified areas; Selection of mesurement metrics; Data inter-
pretation, correlating the satisfaction level detected in each area with
the relevance of the area itself. Results. Customer satisfaction can be
influenced from expectations. Therefore it’s necessary to create tools
that can define a Customer Satisfaction Index (CSI) based on brief
indicators of satisfaction and relevance levels, which consider both
the perceived and the expected quality. Conclusion. Following the
modern idea of health care service organization, where the citizen’s
centrality is wished, customer satisfaction can’t be analyzed with
generic and shallow tools. It’s appropriate, instead, to design tools
which could be more efficient in detecting the perceived and the
expected customer quality, in order to built a Health System that is
always more citizen-centered.
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The respect of identity of the patient for an ethical
approach in operative unit of Physical Medicine and
Rehabilitation
A.R. Dellomonaco. E. De Francesco, P. Perrone, Y. Lavermicocca, 
A. Rahinò, F. Maselli, M. Cannone, M. Scaramuzzi, M. Megna, G. Megna
Department of Neurological and Psychiatric Sciences, University of
Bari, Division of Physical Medicine and Rehabilitation

Introduction. Social and cultural changes show the need to rede-
fine the relationship with the patient, in respect of his subjectivity.
Not just reach patient’s satisfaction, but this must happen in the
respect of his identity. Materials and methods. By the use of que-
stionnaires is verified the value relationship between the operating
unit and the patient, both directly and indirectly. The method
applied is the statistical inductive one, with a qualitative data treat-
ment. Results.  While the patient does not show explicitly the need
to meet a partner (operating unit) ethically sensitive in satisfaction of
his need, on the other hand he feels the pleasure of being a co-
agent of the health team, in respect of his identity. Conclusion.
The optimal patient’s satisfaction is proportional to respect of inte-
grity of the user, who offers, to the operating unit, logical reasons
and elements of practice to improve the offer, in the modular dyna-
mism of the service required.
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Case report: pragmatic approach and social reintegra-
tion in a case of global aphasia
V. Lavermicocca, A.R. Dellomonaco, A. Parente, M. Scaramuzzi, 
D. Mascolo, E. Tripaldi, M. Megna
Department of Neurological and Psychiatric Sciences, University of
Bari, Division of Physical Medicine and Rehabilitation

Introduction. Global aphasia results from a massive injury to the
language areas that causes a severe deficit in verbal comprehension
and production, associated with changes in work, social and family
life. Objective of this study is to document rehabilitative process in a
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case of global aphasia, in order to recover communicative function.
Materials and methods. The most effective treatment in global
aphasia is based on pragmatic approach and involves the free choi-
ce of communication channels. The study concerns GG, 79 years
old, with severe right hemiparesis, global aphasia, ideomotor/idea-
tional and speech apraxia, dysphagia, deflection of mood and ano-
sognosia. A month from stroke, the patient shows total lack of ver-
bal language, with inability to use alternative communication chan-
nels. For pragmatic assessment were used the following protocols:
Communicative Efficacy Inventory,  Assessment of Pragmatic
Language and Functional Assessment of Communication Skills in
Adults. The patient was brought to an intensive rehabilitation path
for one year. Results. After the first 6 months, there was revaluation
of communication skills, with significantly better performance.
Within controlled environment, flow verbal expressions, dictated by
contexts, which cannot be generalized to natural situations. The
patient can communicate basic needs (FACS-CBE) through gestures.
One year from acute event, and after further 6 months of training,
communicative effectiveness is increased, both in conversation’s par-
ticipation and in variety of communicative products. The patient,
currently, used verbal and nonverbal strategies in social contexts
(FACS-CS). Conclusion. Through pragmatic approach, using essen-
tially non-verbal channels, we obtained an active participation in
natural contexts. Despite the severity of the neuro-cognitive state,
the increase in participation has allowed the social reintegration with
a significant impact on quality of life.
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Role of manual therapy for the mobility recovering of
ankle and foot joints after fracture of calcaneus: case
report
F. Maselli, M. Cannone, A. Rahinò, M. Megna
Department of Neurological and Psychiatric Sciences, University of
Bari, Division of Physical Medicine and Rehabilitation

Introduction. Calcaneus fractures represent 2-3% of all body’s
fractures. Intra-articular fractures have a worse prognosis than extra-
articular. Considerable progresses have been made in the manage-
ment of calcaneari fractures, both in surgical and rehabilitation direc-
tions, with positive impact on reduction of related complications.
Rehabilitative approach includes: control of edema, ice, muscle
strengthening, training, use of assistive devices, training exercises,
recovery of proprioception. In addiction we included joint mobiliza-
tion treatments based on principles of manual therapy excluding use
of any instrumental therapy techniques; the approach has been
performed by physiotherapists. Materials and methods. A 36 years
old male patient with severe obesity, left heel intra-articular fracture
with multiple fragments, surgery for stabilization with Kirschner
wires and plaster cast immobilization for 30 days. After removal of
fixation rehabilitation sessions and joint mobilizations for 16 weeks,
additional sessions after 3 and 6 months and controls after 3, 6, 12,
24 and 36 months. Results. Results concerning joints mobility, time
management, pain, ambulation and return to daily activities and
work have been measured with rating scales before and after treat-
ment producing extremely good results. Conclusion. If compared
to traditional treatments, manual therapy approach can improve joint
mobility, reduce pain and help to a quick return to daily activities.
Further studies with the use of good methodological quality and lar-
ger patient samples are necessary to confirm our case report.
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Case report: Rehabilitative multidimensional-individua-
lized approach to the person with Huntington’s disease
and caregivers
E. Tripaldi, A.R. Dellomonaco, M.R. Scaramuzzi, F. Maselli,  
V. Lavermicocca, A. Rahinò, A. Parente, M. Cannone, C. Cataldi, 
M. De Tommaso, M. Megna
Department of Neurological and Psychiatric Sciences, University of
Bari, Division of Physical Medicine and Rehabilitation

Introduction. The analysis of the multiple symptoms in patients
suffering with Huntington Disease (HD) has shown, in recent times,
the need to design a multidimensional rehabilitative approach.
Rehabilitation in HD is not a consolidated practice; this arises the
need to describe a program of rehabilitation and education, addres-
sed simultaneously to patient and caregivers. Materials and me-
thods. The study is addressed to AN, 69 years old, with diagnosis of
HD. Physiotherapic evaluation: Barthel Index, Berg Scales Scale and
TUG test. Logopedic evaluation for dysphagia: Bedside Swallowing
Assessment Scale (BSAS), sensitized by pulse oximetry and cervical
auscultation. A 15-item questionnaire was used to assess caregivers.
Results. Physiotherapic assessment retrieve significant balance defi-
cits in standing position (static and dynamic) and alterations of the
walking pattern. Logopedic assessment reported a BSAS score within
normal limits. However, acoustic analysis of swallowing sounds
showed an irregular track. Conclusion. The study concerning reha-
bilitation stressed up a discrepancy between the regular BSAS and
the abnormal pattern of the spectrographic track, compatible with
swallowing risk, perceived by caregivers but not by the patient. The
survey on balance and walking ability related to falls shows the
caregivers’ need of specific education, in order to learn to manage
falls risk in HD patients. This necessarily refers to a multi-dimensio-
nal approach both for physiotherapic and logopedic programs,
aiming to the patient and his environment. The goal is to limit the
fatal consequences of both swallowing risks and falls affecting
expectancy and quality of life of the person.
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Cancer-Related Fatigue in children. Preliminary data
A Morales Mateu, N. Rodríguez Nieva, V. Calderon Padilla, J. Medina
Cantillo, A. Nuñez Farias, A. Febrer Rotger.
Physical Medicine and Rehabilitation Dept. Hospital de Sant Joan de
Deu de Barcelona, Esplugues de Llobregat (Barcelona). Spain.

Introduction. Cancer-Related Fatigue (CRF) consists on debility,
tiredness and lack of energy and modificates quality of life. It affects
more than 70% adult with cancer. Its treatment is based on the iden-
tification and treatment of related factors and physical exercise. This
pathology has been infra-diagnosed in the paediatric population.
The aim of this study is to assess the CRF prevalence and its related
factors as well as the quality of life, in a sample of children from 8
to 18 years old with several types of cancer, hospitalized in the
Oncology Department of Sant Joan de Déu Hospital (Barcelona),
from November 2009 to February 2010. Materials and methods. A
descriptive transversal study. Demographic data, type of cancer,
disease phase, CRF risk-related factors (anaemia, malnutrition, sleep,
emotional disorders, pain), if they are receiving active chemothe-
rapy, quality of life (Kidscreen-52 scale) and fatigue perception
(Facit-F scale) were collected. Results. We have a sample of 18
patients in different moments of the cancer: 8 boys and 8 girls
(mean age:13.1 years). Types of cancer were leukaemia and solid
tumours. 4 kids (22%) presented fatigue (score<34 in Facit-F, average
score=40.13, range = 0-52). No statistically significant differences
between fatigue and anaemia, pain, nutrition, sleep or emotional
disorders were found. We didn’t found differences with active che-
motherapy at the moment of the study. Regarding to quality of life
of the group, comparing with Spanish healthy population of the
same age, worse punctuation on the physical well-being, autonomy
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and psicological well-being were observed. In contrast, a better per-
ception of relationship with parents, familiar life and scholar envi-
ronment were appreciated. Conclusion. Cancer-Related Fatigue is
an important entity to take into consideration in oncology paediatric
patients, not only for clinical problems, but also because it’s treata-
ble according to the international recommendations. More studies
are necessary to establish clear aetiological relations in children. 

Functional outcome after hemiarthroplasty in elderly
patients
M. Kocic, M. Lazovic, L. Dimitrijeviç, T. Ciric, A. Stankovic, M. Spalevic
Clinical center, Clinic of Physical Medicine and Rehabilitation, Nis,
Serbia

Introduction. Displaced femoral neck fractures (DFNF) (Garden
III/IV) in elderly patients are most often managed by hemiarthropla-
sty (HA) or total hip arthroplasty. The aim of this study was to com-
pare the functional outcome on discharge from inpatient rehabilita-
tion after HA done in patients whose age is 80 and over between
those under the age of 80. Materials and methods. The study
included 83 healthy patients (51 women and 32 men) with DFNF
treated with primary HA (Austin Moore Prosthesis), who had inpa-
tient rehabilitation at Clinic of physical medicine and rehabilitation.
They were at the time of operation 80 years old and over (on avera-
ge 81.2) (group A) and under the age of 80 (on average 73.6)
(group B). The inclusion criteria: intact cognitive function according
to Short form mental status quesionaire > 7, prefracture ability to
walk outdoors independently (with or without cane). The functional
outcome assessment was performed at discharge from inpatient
rehabilitation (on average 40.6 days after surgery) for each patient
using: 1) pain, 2) walking ability with support (crutches or walking
frame) independently or with another person and 3) active and pas-
sive hip flexion. We also noted and compared complications.
Results. There were no significant differences between the groups
in relation to all researched parameters (p>0.05). Conclusion. HA in
patients with DFNF who are 80 years old and over resulted in simi-
lar functional outcome like in patients under the age of 80.
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Respiratory physiotherapy for morbid obese patients.
Effects on autonomic function
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Introduction. Morbidly obese patients may present some
dysfunction on their autonomic system. Leptin might modulate acti-
vation and reduction of sympathetic and parasympathetic function,
respectively. This study aims to evaluate the impact of an 8-week
respiratory physiotherapy rehabilitation program (RPRP) developed
for morbid obese patients on their autonomic function. Materials
and methods. We analysed the Heart rate variability (HRV)as a
measure of autonomic function in a group of 24 morbidly obese
patients (6m and 18 f), BMI range from 41,7 to 76,2 kg/m2

(58,8±16,6 kg/m2), before and after the RPRP; based on the realiza-
tion of two weekly work sessions of 1 hour of duration. Those ses-
sions consisted on BIPAP ventilatory assistance (EPAP 8 / IPAP 12
cmH2O) and inspiratory muscle training. The patients had been gui-
ded to use Respiron® at home after instructions. Results. BMI of the
patients didn’t change after the program. We noticed an improve-
ment on the values of heart period variability reffered to parasym-
pathetic activity - The square root of the mean of the sum of the
squares of differences between adjacent NN intervals (rMSSD) and
the high frequency variability (HF), respectively (11,0 ± 5,1 ms vs
15,4 ± 8,3 ms, p < 0,05 and 9,18±2,1 vs 13±2,9 Hz, p < 0,05).
Conclusion. The RPRP improved parasympathetic function of the
patients, thus lowering a risk factor for sudden death on this popula-
tion.
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Impact of a Respiratory Physiotherapy Rehabilitation
Program on the respiratory system of morbidly obese
patients
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Introduction. Morbidly obese patients may present some
dysfunction on their respiratory sistem. This study aims to evaluate
the impact of an 8-week respiratory physiotherapy rehabilitation
program (RPRP), developed for morbid obese patients on their
respiratory function. Materials and methods. We analysed spirome-
try, maximal inspiratory pressure (PImax), maximal expiratory pres-
sure (PEmax) and maximal voluntary ventilation ( MVV ) in a group
of 24 morbidly obese patients (6m and 18 f), BMI range from 41,7 to
76,2 kg/m2 (58,8±16,6 kg/m2), age range from 26 to 72 years old
(46,5±12.5 years old ); before and after the end of the RPRP, based
on the realization of two weekly work sessions of 1 hour of dura-
tion. Those sessions consisted on BIPAP ventilatory assistance (EPAP
8/IPAP 12 cmH2O) and inspiratory muscle training. The patients had
been guided to use Respiron® at home after instructions. Results.
BMI of the patients didn’t change after the program. PEmax, PImax
and MVV had higher values at the end of the program, respectively
(87.5±16.9 vs 105.0±20.0 cmH2O, p < 0,01; 72.1 ± 25.0 vs 99.1±17.4
cm H2O, p < 0,01 and 95.8±24.6 vs 105.3±25.6 L, p < 0,05). Conclu-
sion. The RPRP improved the values of Pemax, Pimax and MVV,
thus causing an improvement of respiratory muscle system function
in this population. 
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Is it possible to improve the quality of life using low
level laser therapy (lllt) in rheumatoid arthritis
patients? A double-blind investigation
O. Ilic Stojanovic, M. Lazovic
Institute for Rehabilitation, Belgrade, Serbia

Introduction. Rheumatoid arthritis (RA) causes irreparable joint
destruction leading to decreased functional status and quality of life.
Whilst the ICF endorsed, new biopsychosocial model of health
opens a new outlook, the outcome of research has not been fully
elucidated. The effect of LLLT is not always high dose dependant.
Power energy density and energy density are the main parameters
directly influencing the photobiological process. The energy dose
expressed in J/cm2 instead of J adds confusion to results analysis. (1)
Materials and methods. In a double-blind investigation of 166
(comparable groups of 136 elementary and 30 control-placebo) RA
patients (ACR criteria), following unsuccessful DMD therapy, LLLT
was used. Patients from the elementary group had 3 LLLT courses
over 1year. For ethical reasons the placebo group received one
course. In order to answer the question above, this study included a
well-established functional activity score Health Assessment
Questionnaire-(HAQ),) visual analogy scale (100 mm) of pain at rest
(VAS-R), and movements (VAS-M), duration of morning stiffness
(min) and grip strength (mmHg). Irradiation parameters chosen indi-
vidually (l=0.89mm, max.pulsed power 7W, 80Hz and/or 1000-
1500Hz, energy density 0,008-0,15J/cm2, energy dose per point
0.004J-0.3J) by transcutaneus method, targeted application site, for
10 days. Statistics for Windows 8.0 was used. Results. Elementary
group showed significant increased grip strength (GS), while mor-
ning stiffness (MS), VAS-R, VAS-M decreased. (p<0.01) HAQ –score
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shows clear improvement (p<0.01) after LLLT. Results between cour-
ses showed a progressive decrease in MS (p<0.01), VAS-R (p<0.01),
VAS-M (p<0.05), improved GS and functional activity (p<0.01).
Investigated parameters stayed unchanged in the placebo group.
Individual duration of laser efficacy was stable for 1-3 months, con-
firming data of prolonged and cumulative LLLT effects. Conclusion.
This investigation confirmed that LLLT improves a quality of life in
RA patients. 
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Effect of Lidocaine Iontophoresis on Pain during
Needle EMG
A. Morchower, T. Annaswamy
University of Texas, Southwestern Medical Center at Dallas (sponsor),
Veterans Affairs (VA) Medical Center, Dallas (study site)

Introduction. Patients often report acute pain associated with the
needle electromyography (EMG) exam. This research study was
designed to test the hypothesis that lidocaine iontophoresis applied
prior to the needle EMG exam will mitigate the pain experienced
during the EMG exam. There have been multiple studies examining
various techniques to reduce pain during needle EMG, but none of
these studies have looked at lidocaine iontophoresis for this purpo-
se. Materials and methods. There were a total of 14 subjects that
participated in this randomized double-blinded, placebo-controlled
study. All subjects were referred to the VA Hospital EMG clinic for
evaluation of bilateral upper extremity symptoms. A total of 40
mA·min of transdermal lidocaine 4% was administered using ion-
tophoresis over the left opponens muscle. Both left and right oppo-
nens muscles were then tested using a monopolar needle. After the
EMG, subjects completed a questionnaire asking them to rate the
pain they experienced at the two tested sites and choose a preferen-
ce for iontophoresis prior to the needle EMG exam. Normal saline
iontophoresis was used for placebo. No subjects withdrew from the
study. Results. Seven participants received lidocaine 4% in the ion-
tophoresis electrode. Five participants in this active group indicated
a decreased Visual Analog Scale pain score on the treated side. Ten
subjects reported a preference for iontophoresis prior to undergoing
needle EMG. We calculated, with a 95% confidence interval, that
there was a decreased in pain when iontophoresis was used prior to
the needle EMG exam. However, there was no significant difference
between the active and placebo groups.Conclusion. From the data,
we concluded that there was an apparent placebo effect by the pre-
sence of iontophoresis on pain reduction in needle EMG. Further
studies are needed to determine if lidocaine iontophoresis affects
pain perception in needle EMG and if it would be beneficial to use
in the clinical setting.

Electrodiagnosis of Nerve Injury from Chronic Swelling
in the Forearm: A case report
A. Morchower, Tong Zhu, K. Scott
University of Texas, Southwestern Medical Center at Dallas

Introduction. 46 year-old male admitted to Parkland Hospital for
sepsis and multiple organ failure. After a two month stay in the ICU,
treated with steroids and antibiotic, the patient was transferred to the
inpatient rehabilitation unit. The patient was noted to have a large
necrotic wound on the proximal right volar forearm that originated
from an infected IV needle stick. Since this wound developed, the
patient had been complaining of constant numbness and pain as
well as swelling in his right forearm and hand that was distal to the
wound site. He was referred to Electromyography (EMG) clinic to
diagnose for possible nerve damage in the right upper extremity.
Materials and methods. Physical exam revealed decreased motor
strength within the right finger flexors, finger abduction and abduc-
tor pollicis brevis. In addition to distal muscle weakness, there was
decreased sensation to both light touch and pin prick within the
right forearm and hand distal to the healed wound site. Tinel’s sign
at the wrist was positive. All upper extremity reflexes were symme-
trical bilaterally. A nerve conduction study of the right median, radial
and ulnar nerves were obtained; as well as an EMG of select right
upper extremity muscles. Results. There was electrodiagnostic evi-
dence of acute distal median, ulnar and radial mononeuropathies

with demyelinating and axonal features. The exact location of the
nerve injuries could not be determined; however evidence of dener-
vation potentials were present distal to the area of patient’s infected
IV site. Conclusion. This patient developed axonotemesis in all
three nerves of the forearm after local swelling from an infected IV
site. There has been a reported case of an upper extremity infection
with swelling causing a compartment syndrome in the forearm 1;
however, this case did not require surgical decompression.
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Establishment of a Rehabilitation Center in a State
Prision Hospital: The Santa Casa de São Paulo
Experience 
S. Maíra
Coauthors:  C. Gomes, H. Nunes, N. Carvalho, T. Bertolini, R. Bueno, 
L. Fernandes, R. Guedes, Â. Gusmão, L. Martins, N. Meinrath, P. Miguez, 
W. Pedersolli, F. Ramos, L. Silva, T. Silva, G. Souza, F. Tristão, V. Vale 

Centro Hospitalar do Sistema Penitenciário da Irmandade da Santa
Casa de Misericórdia de São Paulo 

Introduction. On april 2009, philanthropic public hospital “Santa
Casa”, engaged in a initiative along with the government of São
Paulo to run the State Prision Hospital (Centro Hospitalar do Sistema
Penitenciário – CHSP). After screening the main needs of the confi-
ned population, it became clear that a large amount of the patients
presented medical conditions that led to disabilities. The settlement
of a rehabilitation facility and a specialized team was mandatory.
The brazillian Public Health Service (SUS) guarantees total access to
rehabilitation during inpatient treatment1. It is far understood for
health services providers that Reahabilitation must be available in
any kind of medical treatment facility2. Our team collected clinical
data, performed function evaluations and implemented both inpa-
tient and outpatient treatment programs, such as physiatrist consulta-
tion, occupational therapy, physiotherapy and prescription of orthe-
sis, prothesis and other equipments. This Pilot Project aims to descri-
be the profile of the patients rehabilitation needs that directed the
establishment of our Rehabilitation Center. Materials and methods.
Observational transversal study of clinical and disability conditions
presented by prisoners during inpatient treatment by the time the
hospital settled the health care on september 2009. Results. 111 of
365 patients that needed rehabilitation interventions were identified,
due to neurologic (32), orthopaedic (25) and respiratory (54) condi-
tions. None of them have been treated regarding disabilities and
there was total lack of adaptive equipment in use. Conclusion.
Regarding the patients main needs and the mission embraced by our
health care facility, we began the settlement of the CHSP
Rehabilitation Center hoping this initiative can soon turn our hospi-
tal into a reference for a humanized care to confined patients.
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Activity implications for boys with DMD based on a
MDX exercise study
T. Duong, M. Iantorno, A. Sali,  H. Gordish, D. Guerron, K.
Grassmeyer, K. Janes, M. Lerma, K. Nagaraju

Introduction. Duchenne muscular dystrophy is characterized by
progressive muscle wasting of skeletal muscles due to dystrophin
absence. Membrane instability leads to degen/regen of muscle fibers
and eventual fibrofatty connective tissue replacement.2 The suscepti-
bility to dystrophin-deficient muscle to damage has led to concerns
regarding exercise. Eccentric or maximal effort exercise has not been
recommended. 1,2 Assessments of submaximal exercise will deter-
mine effects of concentric and eccentric types of exercises.  Mate-
rials and methods. Four week old mdx and control (BL10) mice
were assigned to four groups (n=5/group): non-exercised control
(No Treatment; NT), Voluntary Wheel (VW), Horizontal Treadmill
(HT), and Downhill Treadmill (DT) for a period of 10 weeks. The
efficacy of exercise regimes using grip strength, rotarod, muscle
force, a echocardiography. Results. There was no statistical differen-
ce in mean strength between all 4 groups from baseline and end-
point measures. All groups except VW had trended towards decrea-
sed strength. Systolic heart function significantly improved in VW
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(p<.05) and HT (p<.01). Mean weight in VW mice was significantly
different from all other groups (p=.04). Weight was significant
between all groups and adjusted for in data analysis. Conclusion.
Previous studies have shown that eccentric exercise (downhill tread-
mill) causes functional deficits in mdx mice. Our study shows mild
submaximal exercise does not result in functional deficits, but
instead shows improvements of some endpoints. . Specifically, con-
centric exercise (VW, HT) showed improvements in heart function.
Submaximal exercise may have benefits to other organ systems besi-
des muscle strength. Future study of larger sample size and longer
duration is recommended. 
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Combined application of external counterpulsation and
extracorporeal cardiac shockwave therapy for rehabili-
tation of heart failure patients 
V. Petukhova, T. Shapovalenkio, K. Lyadov
Medical and Rehabilitation Center, Moscow, Russia 

Introduction. It is known that external counterpulsation (EECP)
and extracorporeal cardiac shockwave therapy (CSWT) are used at
treatment of HP patients. At the same time, possibility of combined
application of these methods at HP patients remains unknown. The
aim of our study was to examine the effects of combined application
EECP and CSWT in rehabilitation of HP patients. Materials and
methods. We studied 24 patients (17 male and 8 female, average
age 61,8±2,8). All patients had myocardial infarction anamnesis. The
basic group consists of 8 patients, which were treated with EECP (35
hour sessions, 6 days a week) and CSWT (9 sessions, 3 times a
week, every two week) during 7 weeks. Pulse wave was applied to
myocardial segments near post-infarction focus. Patients (9 persons)
of the first control group received treatment only by EECP, patients
(7 persons) of the second control group – only CSWT. Examinations
were made before the beginning of treatment and after it’s ending:
echocardiography (EchoCG) and ergospirometry (ESM). Results.
Ejection fraction (by EchoCG) increased by 9,9%, 8,8%, 7,4%, end-
diastolic diameter decreased by 4,0%, 3,3%, 2,8%, maximal oxygen
uptake (by ESM) increased by 23,2%, 11,8%, 18,4%, maximal oxygen
pulse (oxygen uptake to heart rate ratio) increased 15.4%, 12,8%,
11,2% in the basic, the first and second control groups accordingly.
Conclusion. Despites of both methods had common influence
mechanism to HP (myocardial perfusion improvement due to neoan-
diogenesis), combined application is more effective then isolated
EECP or CSWT treatment. So this combination it seems to be reaso-
nable to use in HF treatment. We are going to continuer make analy-
sis of effect of combination treatment also for patients with coronary
arteries disease. 

Usage of biological feedback at neurostimulation
among patients with neurogenic bladder dysfunction
B.E. Rudakov, E.P.Rozhnevskaya, T.V.Shapovalenko, K.V. Lyadov
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. The objective of our research is to estimate the
effectiveness of electrostimulation and BF-therapy for patients with
NDO. Materials and methods. We treated 64 patients with NDO
due to spinal cord injury (ASIA:C). All patients had a standard urolo-
gical study. The patients had treatment on system Urostym (Canada),
combining electrostimulation and BF-therapy, with taking medica-
tion Vezikar (5 mg per day). Electrostimulation of bladder was held
using a rectal or vaginal sensor with the current intensity to 15-25
mA. Recorded during the session electric activity of muscles of the
pelvic floor was shown on the display as animation. At the same
time, using skin electrodes we registered bioelectric activity of
muscles of the abdominal wall. The procedures were performed
daily, the duration was 30 minutes. The course consisted of 15 pro-
cedures. Results. Before the treatment, the number of voiding was
14, the number of urgency voiding was 5 per day, the volume voi-
ding was 123 ml. Cystometric bladder capacity was 130.5 ml, unsta-
ble contraction was noticed at consuming of 85 ml of liquid. The
average rate of amplitude of the maximum unstable contraction was
38.5 cm. After the course, the number of voiding decreased to 8.5

times per day, the number of urgency voiding decreased to 2, the
voiding volume increased up to 170 ml. The cystometric bladder
capacity was 223.8 ml, unstable contraction was noticed at introduc-
tion of 158ml of liquid; the average rate of amplitude of the maxi-
mum unstable contraction was 17.6 cm. Conclusion. The method of
electrostimulation combined with BF is aimed at the normalization
of the work of detrusor by restoration urethra-detrusor reflexes. 

Application of biomolecular conductor in the complex
treatment of benign prostatic hyperplasia in the combi-
nation of chronic prostatitis
B.E. Rudakov, E.P. Rozhnevskaya, T.V. Shapovalenko, K.V. Lyadov
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. BPH combines with chronic inflammation of pro-
state in 75-95% cases. The purpose of our study was to estimate the
effectiveness of complex medical and physiotherapeutic treatment in
these patients. Materials and methods. We observed 64 patients
with BPH and chronic prostatitis, average age - 53 years old, average
duration – 2.2 years . After a standard urological examination all
patients were randomly divided into 2 comparable groups – the
study group (35 patients) and the control group (29 patients). All
patients got basic medical therapy along with physiotherapeutic
treatment by transrectal ultraphonophoresis of pantovegin and pneu-
movibromassage of the prostate. Additionally, the study group was
treated by hydroelectrophoresis procedures (HYDROFOR, Italy) with
a mix of medications (· -blockers, homeopathic remedy, vasodila-
tors, antibiotics, anti-inflammatory agents, improving microcircula-
tion drugs) applied on the area of perineum. The course consisted
of 10 daily sessions. Results. All patients were examined one month
after the treatment. The level of pain in the study group was 1.5-2
times lower than in the control group. Number of leukocytes in
secret was normal (3 leukocytes) in all patients in the study group
while in the control group only in 13 patients (44.8%) got normal
data, other 16 patients (55.2%) had up to 10 leukocytes in sight. The
level of PSA among the patients of both groups considerably decrea-
sed. Q max (ml/s) has increased from Q max (ml/sec) 12,8±2,2 to
16,2±2,4 in study group, with 13,1±2,6 to 15,7±2,9 in the control.
Volume of residual urine was normalized in 28 (79%) patients in
study group, with10 (35%) in the control. All patients endured treat-
ment satisfactorily without any pathological reactions. Conclusion.
Application of the method of hydroelectrophoresis increases general
effectiveness of the course, faster stops inflammatory process, elimi-
nate stagnation in prostate, having a positive effect on the level of
severity of symptoms.

Complex application of shock-wave therapy, biomole-
cular conductor and vacuum decompression of penis in
treatment of Peyronie’s disease
B.E. Rudakov, E.P. Rozhnevskaya, T.V. Shapovalenko, K.V. Lyadov
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. The aim of research is to estimate the effectiveness
of physiotherapeutic treatment of patients with Peyronie’s disease.
Materials and methods. We treated 30 patients with plaques in
penis, erection problems, pain during coitus. Complex treatment
included session of hydroelectrophoresis, shock-wave therapy
(SWT), low-frequency electrostatic field and vacuum decompression
of penis. We used HYDROFOR (Italy) for conducting hydroelec-
trophoresis. This method allows injection of substance transcuta-
neously as deep as 10 cm. For each patient onto the area of the pla-
que we applied gel consisted of the mixture of angioprotectors,
homeopathic remedy, vasodilators, anti-inflammatory agents. The
course consisted of 10 procedures. SWT was performed using
Dornier device (France). The advantages of SWT are: a positive ane-
sthetic effect, an intensification of the circulaton, a decrease in size
and density of fibrosis. Amplitude of pressure during a session
increased from 5 to 9 MPa, number of impulses was not more than
2000. The course consisted of 8 sessions 3 times a week. Impulse
low-frequency electrostatic field was applied using system HIVA-
MAT-200 (Germany) with frequencies of 170 Hz, 70Hz and 30Hz,
duration was 5-7 min. The course of treatment consisted of 20 pro-
cedures. The Vacuum decompression of penis is a combination of
vacuum around and monochrome radiation in the red part of the
spectrum. The duration of procedures was 30 minutes, The course
consisted of 10 procedures. Results. After the course of treatment
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the plaques became smaller by 50-80%; in 3 cases plaques disappea-
red completely. Restoration of erection was achieved among 26
patients, considerable lessening of pain was noticed among 23
patients. Conclusion. Our method of treatment is very effective.

The transcranial magnetic stimulation for the patients
with spinal cord injury
T. Shapovalenko, K. Lyadov. T. Baydova, I. Sidyakina, V. Ivanov
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. Complicated spinal injury is a frequent cause of
losing ability and invalidity of ability aged patients. Increasing quan-
tity of these patients demands to define neurophysiologic predictors
of restoration of motor functions and to monitor the efficiency of
rehabilitation. Materials and methods. 42 patients from 19 to 57
years old with spinal cord injury participated in the research. Among
the observed patients 8 patients were taken in acute period, 14 – in
an early restorative period, 10 – in a late restorative period and 10 –
in a residual period of disease. In neurological status the clinic of
full cross spinal cord damage: low paraplegia, conductive disorder
of apprehensibility and infringement of function of pelvic organs,
was found. All the observed patients received diagnostic transcranial
magnetic stimulation (TMS) to estimate the function of pyramidal
tract. An amplitude index of motor response during the segmental
stimulation was chosen as a criteria. All the patients were divided
into 2 groups (19 and 23 patients respectively) after the neurophy-
siologic examination. The patients of both groups received the stan-
dard course of neurorehabilitation. During 15 days the patients of
the first group got sessions of transcranial magnetic stimulation of
cortical motor zone (frequency 2 hertz, duration 10 minutes) in addi-
tion. Results. In the 1st group the amplitude index increased to
7,7%, in the 2nd group it increased to 2,6%. It was marked that 8
patients of the 1st group had motor response when stimulating
motor cortex. Conclusion. Using of transcranial magnetic stimula-
tion for treatment improves the conductivity through the spinal cord
and makes conditions to prevent secondary axon-degenerative chan-
ges of peripheral neuromotor apparatus. It is a physiological base of
rehabilitative potential.

Using of transcranial magnetic stimulation during the
treatment of patients in persistent vegetative state
K. Lyadov, T. Shapovalenko, T. Baydova, I. Sidyakina, T. Isaeva 
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. Increase of quantity of patients in “vegetative state”
stipulates the necessity of creating treatment’s algorithm and diffe-
rentiation of methodical approaches according to the initial neu-
rophysiologic parameters. An essential meaning has studying of
intracortical processes and an ability to influence the restoration of
psychical activity. Materials and methods. We observed 31 patients
from 2 to 6 months after incident with level of consciousness 7-9
points GCS. The cause of persistent vegetative state was traumatic
brain injury, stroke, hypoxia. The age was from 18 to 50.Besides
basic check-up (CT, MRI, EEG, evoked potentials) the patients got
diagnostic transcranial magnetic stimulation (TMS) using twin stimu-
li. 3 groups were formed: the 1st – patients with intracortical inhibi-
tion and no facilitation (17 people), the 2nd – patients with intracor-
tical facilitation and no inhibition (14 people), the 3rd - control
group (19 people not examined by the TMS). The average primary
GCS point in the 1st group was 8,27; in the 2nd – 8,32; in the 3rd –
8,65. Patients of the 1st and the 2nd groups received a course of
rhythmical TMS (10 procedures 3 times a week). Results. In the 1st
group the tendency of consciousness increase to 0,83 points in ave-
rage in comparison with the control group (p<0,1). In the 2nd group
there were no essential differences and dynamics according to
Glasgow scale in comparison with the 3rd group (change of average
GCS-point was 0,31 point); in the 3rd – 0,34 point. Conclusion.
Presence of intracortical inhibition and loss of intracortical facilita-
tion at the same time can be the evidence of prescription for rhyth-
mical TMS during the persistent vegetative state. If there is no inhibi-
tion and there is intracortical facilitation the TMS for treatment doe-
sn’t influence essentially dynamic psychical processes of patients in
vegetative condition.

Complex treatment of lumbodynia using extracorporal
shock wave therapy
S.A. Khakimov, K.V. Lyadov, T.V. Shapovalenko
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. To evaluate effects of extracorporal shock wave
therapy (ESWT) in complex with cryotherapy on lumbodynia.
Materials and methods. We observed 30 patients (12 men and 18
women), aged from 32 to 60 years old. All patients had protrusion of
discs at L4-L5, L5-S1 levels. The patients estimated the pain accor-
ding to VAS from 4 to 6 points. All patients received ESWT by
“MASTERPULS MP 200” (pressure of 2-3 atm, frequency 8-15 Hz,
2000-2500 impulses), mobilizing-vacuum therapy (MVT) by LPG S6.
The area of the impact was chosen by palpation and by the method
of biological feedback. The patients were divided into 2 groups: 15
patients (control group) treated by MVT and ESWT. Other 15patients
(basic group) received MVT and cryotherapy by “CRIOJET 100” on
an impacted zone before ESWT. The duration of treatment was 2
weeks and consisted of 6 sessions. The dynamics of clinical symp-
toms were measured after 1 and 6 session. Results. There was the
decrease the of pain in patients of both groups, more considerable
in the basic group. The level of pain in control group reduced in
69%, in basic group - in 83%. Conclusion. It was shown that the
use of cryotherapy of an impacted zone before ESWT is more effec-
tive than only ESWT.We suppose that cryotherapy could increase
analgetic ability of ESWT. The offered complex  may be recommen-
ded for treatment of lumbodynia 

Restoration of equilibrium function among patients
with Ménière’s syndrome
I.Y. Ganichkina, I.V. Sidyakina, T.V.Shapovalenko, K.V. Lyadov

Treatment and Rehabilitation Center, Moscow, Russia

Introduction. Disorders in the equilibrium function, such as
unsteadiness and uncertainty of the gait, among patients with
Ménière’s syndrome tend to progress with each new attack.
Effectiveness of the treatment depends on the stage of the disease
and selected medical therapy. Meanwhile aspects of functional trai-
ning of vestibular equilibrium of these patients on stabilÓplatforms
are not completely solved. The objective of the research is to com-
pare the efficiency of stabilotraining on stabiloplatform among
patients with Ménière’s syndrome at different stages of the disease
taking into consideration medical therapy. Materials and methods.
We observed 54 patients (16 men) with Ménière’s syndrome, aged
from 28 to42 years old. The patients were divided into 4 groups.
Depending on the stage of the disease, all patients had relevant
medical treatment.There were 16 patients at the first stage of the
disease in Group A, 23 patients at the second stage in Group B and
8 patients at the third stage in Group C. In the control Group D
there were 7 patients in 1st-2nd stages who had only medical treat-
ment without stabilotraining. The patients were estimated by videoo-
culography, pure tone audiogram and electrocochleography before
and after the course of training. The training took place on stabilo-
platform “Equilibrium Master” during 30 min, vestibular load of II-III
level of difficulty, the course included 10 (one per day) training ses-
sion. Results. Positive dynamics of the Equilibrium Score in Group
A was 17 points, in Group B – 14 points, in Group C – 11 points. In
Group D the dynamics of the Equilibrium Score was 4 points.
Conclusion. Medical therapy without stabilotraining does not allow
to activate restoration mechanisms of equilibrium 

Peculiarity of central and peripheral circulation in spi-
nal cord injured patients during Lokomat-training 
M. Makarova, V. Petukhova, E. Koneva, T.V. Shapovalenko, 
K.V. Lyadov 
Treatment and Rehabilitation center

Introduction. Skeletal muscle atrophy with reduction of microcir-
culation occurs rapidly secondary to spinal cord injure (SC I) that
makes difficulties to form individual walking rehabilitation. The pur-
pose was to examine the influence of dynamic body weight suppor-
ted robotic training (Lokomat) on central and peripheral circulation
of SCI patients in post acute period. Insert the introduction. Materials
and methods. The study included 41 patients with chronic ASIA A,
ASIA B SCI patients (C- level - 9 patients, Th- level -15 patients,
Th12-L2 - level - 17 patients) from 19 to 35 years old. All patients
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had everyday 30 min Loko-training in a combination with the inten-
sive rehabilitation. The walking protocol was: upload of body wei-
ght - 0-20%, speed varied from 1,2 to 1,8 km/h depended on level
of spasticity and stretch reflex activity. We controlled reaction of
central and peripheral circulation by the methods of volume com-
pression oscillometry (APKO, RU) and laser analysis of capillary
blood flow (LAKK, RU) before and after of 5th Loko-training.
Results. It was determined that cardiac output increased in patients
with C-level trauma (C) in 6,7%, “h-level (Th) in 9.7%, L-level (L) in
13,3%. Stroke volume increased at 10,5% in patients C, reduced at
10,9% in patients Th and soared up 25 % in patients L. Linear velo-
city of blood flow increased in 20 %, 6,2% and 20 % in patients C,
Th and  L respectively. Peripheral resistance index changed at 4,5%,
14,6% and 11,2% in patients —, “h and L respectively. Conclusion.
The circulatory reactions by treadmill training in SCI patients differed
from the normal physiological reactions. They depended on level of
spinal cord injury and in the whole they reflected the adaptive
mechanisms of physical training. The patients with lumbar level of
trauma need in individual Loko-training protocol considering pecu-
liarity of their circulation reactions.

Application of homotoxicological pharmacopuncture
in the programs of treatment of patients with vertebro-
genic pain syndromes
A.A. Chigarev, K.V. Lyadov, T.V. Shapovalenko 
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. The objective of this study is evaluate effectiveness
of homotoxicological pharmacopuncture (HP) in the programs of
treatment of patients with vertebrogenic pain syndromes. Materials
and methods. We studied 428 patients, aged from 18 to 84 years
old. All the patients had dorsopathy of different stage and levels. We
used a set of 3-4 complex homeopathy medications produced by
“Heel” (Germany). Each set consisted of basic medications with one
of organic substances and one of catalysts. A set was injected into
the area of the chosen points by the method of consecutive injection
intradermally and subcutaneously. First two sessions were conduc-
ted into the points, remote from the pathological nidus, starting from
the third procedure, local algic, trigger and segmental points were
added to the remote ones. The course of HP consisted of 10 proce-
dures with contractive frequency from 3 to 1 times a week. Along
with HP, the patients from the basic group had sessions of manual
therapy, mobilising-vacuum therapy by LPG, electrostimulation of
the deep spinal muscles by Polarskin, shock-wave therapy, traction
spine therapy. The control group had the procedures mentioned
above without HP. Results. We discovered that in the basic group
pain syndrome regressed by the 4th procedure and in the control
group by the 7th. We didn’t notice any side effects during HP,
although most patients complained that intradermal injections were
rather painful. The highest effectiveness of the treatment programs,
which included HP, was noticed among patients with expressed ver-
tebrogenic pain syndrome, and also among senior patients. Among
those patients who had 2 and more courses of treatment, including
HP, the duration of remission was from 6 to 18 months. Conclusion.
Including procedures of HP into the treatment programs of patients
with vertebrogenic pain syndromes is reasonable as it is effective
and safe. Procedures of HP can be conducted prior for treating ver-
tebrogenic pain syndromes of senior patients in case many other
procedures are contra-indicated.

Some peculiarities of shock wave reflex-therapy of ver-
tebrogenic-diskogenic diseases
V.V. Korotkiy, S.A. Khakimov, K.V. Lyadov, A.P. Manevskiy
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. The aim of our work was to identify the peculiari-
ties of reflex responses received during shock wave reflex-therapy
(SWRT). Materials and methods. We studied the results of usage of
SWRT during the treatment of 32 patients (14 men) (aged from 23 to
67 years old) with dorsopathy. All patients also had different concur-
rent somatic diseases which required reflex-therapeutic treatment.
The points for reflex-therapeutic treatment were chosen according to
the individual peculiarities of patients and according to the canons
of traditional eastern therapy. We mostly chose the points used for
toping up the organs in case of enegro-functional lack, lo-points for
normalization of energy in paired meridians and in some cases seda-

tive points of canals of those organs which were in the condition of
expressed energo-functional excess. This choice of the main points
was added by including the points of posterior-medium canals,
situated on the level of the patient’s pathologic changes in the spine.
Each patient had from 1 to 6 sessions of SWRT using STORZ MEDI-
CAL MASTERPULS MP 100. Altogether, 85 sessions were conducted.
During the shock wave therapy, according to the pulse data, we
selected the most acceptable levels of impact. Results. SWRT
impacts on acupuncture points are more likely to have sedative
effect. We didn’t always manage to tope up canals even when we
had an impact on tonic points. At the impact on stabilizing lo-points
in most cases we manage to normalize energy in paired meridians.
The most optimal types of impact on acupuncture points are shock
waves of 1,2-1,4 Bar, with the frequency of  5Hz, and also usage of
mono shocks for toping up (15 per one point), and for sedative
effect – 50-70 shocks. Conclusion. Thus, SWRT can be used for
correction of reflex status among patients with dorsopathy, as well
as, among patients with a different therapeutic pathology, especially
to achieve sedative effects.

The influence of complex programs of restoration
treatment on the increase in life quality of trauma
brain injured patients
E.S. Koneva, M.R. Makarova, S.E.Khatkova, T.V.Shapovalenko, 
K.V. Lyadov
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. To evaluate a complex of treatment of upper limbs
spasticity in trauma brain injured (TBI) patients, including botuline A
therapy followed by intensive rehabilitation. Materials and
methods. The study group consisted of 49 patients, (31 men) from
18 to 47 years old 6-24 months after TBI with upper limbs spasticity
(3-4 points by Ashworth scale). All patients were randomly distribu-
ted into 2 comparable groups: basic - 29 patients, control - 20
patients. All patients got botuline A injections into the spastic
muscles. The basic group, along with injections, received electrosti-
mulation, acupuncture, massage,orthoses, cycling, passive motion,
task-oriented exercises, ergotherapy and “Armeo” robot- training.
This complex was performed daily 6 times a week for 8 months in
continual physical training with courses of physiotherapy. Results.
The decrease of spasticity by 1-2 points by Ashworth scale in basic
group opposite to 1 point in the control. Range of motion in shoul-
der increased by 15-20˚ in basic group and 5-10˚ in control. Barthel
ADL increased from 30-40 points to 60-70 points in basic group, to
45-55 points in control. FIM - from 70-78 points, to 100-108 points
and to 80-88 points in basic and control group. Nottingam Ten-point
ADL index - from 40 points, to 80 points and to 60 points in basic
and control groups. Action research Arm Test- from 22-26 points, to
40-46 points and to 34-38 points in the study and control group.
Frenchay Arm Test- from 1-2 points, to 3-4 points and 2-3 points in
basic and control group. Nine-hole peg Test decreased from 8-10
sec, to 4-5 sec and 6-8 sec in basic and control group respectively.
Conclusion. These data indicate that botuline therapy supplemen-
ted by intensive rehabilitation is effective approach for restoration of
compensatory skills and associated social and living adaptation.

Gender and rehabilitation outcome in stroke patients
L. Iona, A. Varnier, E. Deotto, C. Dominutti, E. Bocin, S. Polentarutti,
F. Lipanje, T. Giorgini, P. Di Benedetto. 
Department of Physical Medicine and Rehabilitation, Institute of
Physical Medicine and Rehabilitation, Udine, Italy.

Introduction. Stroke is one of the main causes of disability in
Europe. Many variables have been stated to be related to functional
outcome. Less is reported about gender influence. Aim of the
study. The aim of the study was to assess if gender acts in predic-
ting functional outcome. Materials and methods. We re-evaluated
clinical findings in consecutive stroke inpatients who were admitted
to our rehabilitation unit from january 2006 to December 2009. We
studied 247 patients, 113 females and 134 males, mean age 68.0 (sd
12.9). In 169 patients an ischemic stroke was diagnosed, in 78 brain
haemorrhage. Admission to our unit was usually performed 1-2
weeks after stroke onset, as soon as a clinical stability was achieved.
When dealing with numerical variables t-test and/or Mann-Whitney
test were performed. Qualitative variables were assessed for inde-
pendence with Chi-square test. Results. females showed a worse BI
and FIM scores both on admission and on discharge. These differen-
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ce were statistically significant. Females were older (mean 69.4 vs
66.7, NS), were less affected with diabetes (22 out of 68 diabetics,
P<.01), more affected with atrial fibrillation (113 out of 136, P< .05).
Conclusion. Gender wasn’t a factor in admission to our Unit.
Nevertheless females showed a worse functional scoring both on
admission and on discharge, while FIM improvement was slightly
worse for males (mean 15.1 vs 16.7, not significant). We have no
simple answer for the observed differences, as gender doesn’t seem
to relate to other well known prognostic factors.
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Experience of the introduction of cardiac shockwave
therapy (CSWT) in the treatment and rehabilitation of
patients with coronary artery disease
V. Petukhova
Medical and Rehabilitation Center, Moscow, Russia 

Introduction. The cardiac shockwave therapy (CSWT) method is
the new technology that allows non-invasive impact on angiogenesis
in the ischemic zone. The principle of CSWT is a focused action of a
series of shock (acoustic) waves in the areas of hibernating myocar-
dium (myocardium with reversible ischemia). Shock wave therapy is
recommended in the presence of recurrent angina after myocardial
revascularization, or in the presence of hibernating myocardium in
patients with postinfarction cardiosclerosis Materials and methods.
Rate shock-wave therapy has been fully performed in 26 patients (18
men, 8 women). Mean age was 58,8+7,3 years. In the history of all
patients were transferred one or more myocardial infarctions, all
patients remained angina phenomenon. The average functional class
of angina 2,6+1,4. Before and after the treatment all patients passed
out exercise testing in variant ergospirometry, stress echocardio-
graphy. The zones of hibernating myocardium were defined as a
result of stress echocardiography and myocardial scintigraphy and
then were exposed to shock waves. Therapy duration was 9 weeks
with 9 sessions (3 sessions at 1, 5, 9 weeks). Each session consisted
of 400 pulses at 4 zones of the myocardium. Results. Index of local
contractility of the load was 1,62 +0,42. Noted a significant decrease
in the average FC angina to 1,6 +0,8 (p <0.05), increase exercise
tolerance by 21,1%, a decrease of the local index of contractility with
a load of up to 1,42 +0,26, p < 0,05. Conclusion. Thus, our expe-
rience of application of CSWT allows to recommend this method as
highly secure and effective method of treatment and rehabilitation of
patients with coronary artery disease. The method allows improving
the quality of life, increasing exercise tolerance, and reducing the
frequency of angina attacks. Future research is needed to assess
long-term results of shock-wave therapy.

Neck traction in the complex treatment of epicondylitis 
I.I. Solonets, K.V. Lyadov, T.V. Shapovalenko 
Medical and Rehabilitation Center, Moscow, Russia 

Introduction. The majority of patients with epicondylitis have a
clinical picture of cervicalgia or cervicobrachialgia, which led to
application of neck traction (NT). Materials and methods. We
observed 36 patients with external epicondylitis. The duration of the
disease varied from a month to half a year. The first (basic) group
(18 patients) was treated with a combination of neck traction (NT)
and SWT. The second (control) group (other 18 patients) had SWT
procedures only. NT was conducted on the 3D ActiveTrac table. The
set of loads was chosen individually and according to the generally
accepted standards. SWT was conducted on Masterpuls MP200 Storz
Medical apparatus by an applicator with diameter of 15mm using the
labile method in the area of external epicondyle of the elbow joint.
SWT was focused on the points with maximum pain, the intensity of
the impact increased. The procedure consisted of 2000 of pulses.
The treatment took place twice a week; the course consisted of 6
procedures. The main dynamic criterion was the reduction of the
pain syndrome. Results. In the basic group, 28% of patients had
improvement after the first procedure, 44% – after the third one and
83% of patients – by the end of the course. In the control group the

first signs of improvement were noticed by 33% of patients only
after the third procedure. By the end of the course, 67% of patients
started to feel better. Only 22% of patients from the second group
noticed that pain syndrome disappeared completely. In the first one,
the number of such patients was 39%. Conclusion. Positive results
were noticed in both groups, but the combination of NT with SWT
proved to be more effective. It allows us to recommend it in the
complex treatment of epicondylitis with accompanying dorsopathy

The influence of interval hypoxemic trainings on the
efficiency of rehab of athletes after injuries.

K. Liadov, V. Preobrazhenskiy, O. Zinoviev, E. Sidorenko, 
T. Shapovalenko
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. The purpose is to estimate the influence of interval
hypoxic trainings on the efficiency of rehab of athletes after injuries
Materials and methods. Design: randomized controlled trial. parti-
cipants: 28 athletes (16 men and 12 women) after any injuries aged
from 18 to 32 were randomized to two groups. The athletes did phy-
sical trainings (physiotherapy) daily for two hours 30 minutes during
four weeks. Among the athletes of the main group 24 sessions
during 35 minutes of IHT right before the standard physical training
were leaded. The estimate of physical and functional conditions of
athletes by means of CPET, test on the Biodex system (pick effort,
N/m), hematological indexes (Hb, red cells) was leaded. The exami-
nation was leaded before the beginning of trainings, and after 4
weeks iteratively. The indexes of increase were compared in both
groups. Results. The advantage of indexes of functional conditions
in IHT group was not so large and statistically unessential, accordin-
gly, in the controlled main group (±95%Cl): VO2max (ml/kg*m)
1,2±0,6 & 2,1±0,9; AT (ml/kg*m) 1,7±0,4 & 2,1±0,5; load power (W)
8,0±2,6 & 10,3±4,3; pick effort (95%Cl) by the left: 2,9±0,7 & 3,7±1,5;
3,0±0,6 & 3,4±1,3; & by the right leg 2,9±0,7 & 3,4±1,5; 2,6±0,5 &
3,9±1,2. The distinctions of hematological indexes between the grou-
ps weren’t revealed. Conclusion. IHT influences positively on some
indexes of physical conditions of athletes during the rehab after inju-
ries, but this effect wasn’t expressed enough, so it needs additional
research about the combined use of IHT and other physical factors
of impact among the athletes during the rehab.

The influence of enhanced external counterpulsation
in combination with physical therapy on the efficiency
of rehab of athletes after injuries
K. Liadov, V.  Preobrazhenskiy, O. Zinoviev, E. Sidorenko, 
T. Shapovalenko
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. The purpose is to check the hypothesis of the
positive influence of combined enhanced external counterpulsation
(EECP) and physiotherapy on the period and efficiency of rehab
after injuries Materials and methods. Design: randomized control-
led trial. participants: 28 elite athletes (16 men and 12 women) after
the surgical operations and conservative treatment aged from 17 to
35 were randomized to two groups. The athletes did physical trai-
nings (physiotherapy) daily for two hours 30 minutes during four
weeks. Among the athletes of the main group 24 sessions during 60
minutes of EECP by the pressure of 200-260 mm mercury column
right after the standard physical training were leaded. The estimate
of physical and functional conditions of athletes was leaded by
means of CPET, tests on Biodex system (pick effort, N/m). The exa-
mination was leaded before the beginning of trainings, and after 4
weeks iteratively. The indexes of increase were compared in both
groups. Results. The advantage of indexes of functional conditions
in EECP group was statistically essential, accordingly, in the control-
led main group (±95%Cl): VO2max (ml/kg*m) 1,2±0,6 & 2,8±0,6
(p=0,003), AT (ml/kg*m) 1,7±0,4 & 2,1±0,6, load power (W) 8,0±2,6
& 21,2±3,6 (p^0,001), pick effort (95%Cl) by the left: 2,9±0,7 &
26,7±3,5; 3,0±0,6 & 14,4±2,3; & by the right leg 2,9±0,7 & 29,4±3,7;
2,6±0,5 & 14,9±1,6 (p^0,001). Conclusion. EECP increases the effi-
ciency of rehab of athletes after injuries and, possibly, is able to
reduce the rehab period.
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Enhanced external counterpulsation in heart failure
decompensation
S. Tripkosh, K. Lyadov, T. Shapovalenko, S. Malanichev, A. Lutsenko
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. Enhanced external counterpulsation (EECP) is a
method for non-invasive treatment of patient with heart failure (HF)
and coronary arteries disease. Originally severe HF assumed as con-
traindication for EECP. The aim of study was to evaluate efficiency
for severe HF patients. Materials and methods. Ten patients with
heart failure decompensation were treated with enhanced external
counterpulsation (EECP). Eight had HF NYHA class III, 2 had NYHA
class IV. Control group was of 10 patients of approximately same
age and severity, who had not received EECP. Treatment course
included 30 EECP sessions. The treatment performed with one-hour
sessions twice a day. Before the initial session and after last session
patients were examined with echocardiography and ergospirometry
Results. Echocardiography. Two patients had no improvement after
the treatment, one has moderate ejection fraction (EF) decrease
without left ventricle size change, seven had EF increase and little
left ventricle end-diastolic size (LVD). Average EF was 31.8±4.63%
and 34.7±4.67% before and after treatment (p<0.01). Average LVD
was 5.74±0.32% and 5.61±0.38% before and after treatment (p>0.01).
Ergospirometry. Every patient has positive change. Average peak
oxygen consumption was 12.0±1.81 and 13.97±1.93 before and after
treatment (p<0.01) In control group. Average EF was 31.2±4.22%
and 32.4±4.34% before and after treatment (p>0.01). Average LVD
was 5.68±0.33% and 5.60±0.36% before and after treatment (p<0.01).
Average peak oxygen consumption was 11.9±1.83 and 12.3±1.99
before and after treatment (p<0.01). Conclusion. EECP is effective
and safe for patients with severe heart failure and can be recommen-
ded in complex therapy of decompensate heart failure patients.

Combined application of enhanced external counter-
pulsation and cardiac shock wave therapy in coronary
arteries disease
S. Tripkosh, K. Lyadov, T.Shapovalenko, S. Malanichev, A. Lutsenko 
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. Enhanced external counterpulsation (EECP) and
cardiac shock wave therapy (CSWT) are methods for non-invasive
treatment of patient with heart failure (HF) and coronary arteries
disease (CAD). The aim of study was to evaluate efficiency of com-
bined application of these methods for patients with CAD. Materials
and methods. Thirty patients were divided to 3 groups. Every
group included 4 patient with class 1 CAD, 3 with class 2 CAD, 3
with class 3 CAD. Ten patients with CAD were treated with EECP
only. Ten patients were treated with CSWT only. Ten patients were
treated with EECP and CSWT simultaneously. EECP treatment course
included 35 sessions. The treatment performed with one-hour ses-
sions once a day 5 days a week. CSWT treatment included 10 ses-
sions. The treatment performed with 300 impulses for a session
three times a week. Before the initial session and after last session
patients were examined with ergospirometry. Results. Average
increase of peak oxygen consumption was 11.8, 18.4 and 23.2%.
Average increase of peak oxygen pulse (oxygen consumption to HR
ratio) 12.8, 11.2 and 15.4%. Average increase exercise time 38, 60
and 76%. Conclusion. Combined application of EECP and CSWT is
more effective than EECP or CSWT only for patient with CAD.

Optimization of standard method of mobilising-vacuum
therapy LPG considering the concept of eastern medici-
ne
V.I. Tsoy, T.V. Shapovalenko
Treatment and Rehabilitation Center, Moscow, Russia

Introduction. Vacuum-mobilising therapy (LPG) is widely used
in complex treatment of dorsopathies, but standard procedures have
to be more flexible. The objective of our research was to optimize
standard procedures for the LPG (unit S6) in the treatment of dorso-
pathies. Materials and methods. We observed two groups of 30
patients, aged from 35 to 62 years old, 15 patients in each group.
For the first group (control group), we used standard method of LPG
of cervic-collar area and deltoid muscle. For the second group (basic
group), we worked with muscle-tendon meridians (CJ, JG, TR, OJ,
JG, TR) along with standard method. The duration of the procedures

was 10 minutes. The course consisted of 10 procedures, which were
conducted daily. The intensiveness – 2-3 with gradual increase as
the patients started to get used to it up to 7, or in some cases to 9.
We used specialized attachments according to the size of application
areas. Verification of the results was made according to the visual-
analogue scale (VAS) and F-metria of representative points CJ4, CJ11,
CJ15. Results. In the first group after the course of treatment it was
noticed that pain syndrome reduced in the interval 20-40% accor-
ding to VAS, at F-metria of CJ4, 11, 15 – tolerance increased by 20-
25%. The amplitude of movement increased by 10-30% in shoulder
joint at anatomical axis. In the second group pain syndrome lesse-
ned by 40-80% according to VAS, at F-metria of CJ4, 11, 15 – toleran-
ce increased by 40-80%. The amplitude of movement in shoulder
joint at anatomical axis increased, and it is worth mentioning, that
the increase mostly took place in sagittal (20-70%) and frontal (20-
60%) planes. Conclusion. Use of standard methods of LPG based
on concept of eastern medicine allows to individualize and improve
the quality of treatment of dorsopathy. 

Cardio-vascular functions and physical endurance
M. Lazovic 
Institut of Rehabilitation, Belgrade, Sokobanjska 17, Serbia                   

Introduction. The cardiovascular system function is considered
to be one of the most important functions of the human body. The
primary function of the heart is to impart energy to blood in order to
generate and sustain an arterial blood pressure necessary to provide
adequate perfusion of organs. Physical endurance is the time span
between the beginning of physical activity by an individual and the
termination because of exhaustion. Cardiovascular endurance (CE) is
the ability of the heart, lungs and blood vessels to deliver oxygen to
working muscles and tissues, as well as the ability of those muscles
and tissues to utilize that oxygen. CE is also frequently called cardio-
respiratory endurance, cardiovascular fitness, aerobic capacity, aero-
bic fitness or is sometimes more broadly termed “endurance” -
although endurance may also refer to the ability of the muscle to do
repeated work without fatigue. It is also one of the five components
of physical fitness. Cardiovascular endurance can be measured using
a number of formal clinical methods including: VO2Max Test,
Ventilatory Threshold or Lactate Threshold Test, Graded Exercise
Tests, Exercise Electrocardiography. Non-clinical tests for cardiova-
scular endurance: Resting Heart Rate, Cooper Test, Estimated
VO2Max. Borg test is also very usefull as practical test of perceived
exertion by accocnt a persons fatique level. Conclusion. Like trai-
ning your muscles, continuously challenging your cardiovascular
system with increased levels of aerobic activity will generally result
in gains in cardiovascular endurance and fitness. This can be dura-
tion running, biking, swimming, cardio at the gym, or even higher-
intensity activities like sprinting or interval training, which have been
shown to increase VO2Max.
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Use of Vibration Energy for Bone Regeneration: a case
study
C. Trombetta, P. Abundo, A. Civitella, C. Paniccia, N. Rosato, C. Foti  
Medical Engineering Service, Fondazione Policlinico Tor Vergata,
Rome, Tor Vergata University, Physical and Rehabilitation Medicine,
Public Health Department, Rome

Introduction. The aim of the study was to assess the efficacy of
local vibration treatments (LV) in delayed-union and non-union fractu-
res, through therapeutic exercise vibration (TEV), analysing the radio-
logical trend. This case report analyses the bone activity of a male
patient presenting a right tibial fracture, treated with TEV. Materials
and methods. In particular cases, where specific and local treatments
are required, in order to focus the effects, the best solution is gained
applying LV. To achieve this goal, the Medical Engineering Service of
the Fondazione Policlinico Tor Vergata in collaboration with the Chair-
Department of Rehabilitation Medicine of the Università of Roma Tor
Vergata and the Boscosystem company, is developing a device dedi-
cated to LV application, to favour bone regeneration and muscle
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strengthening. In relation to our purposes, the developed device dedi-
cated to LV application, was used during the vibration therapy exerci-
se. This monthly program was scheduled in 5 weekly treatments con-
sisting in 6 series of 5 repetitions each at 35Hz. Results. Since the
early vibration applications, the patient expressed improvements in
paresthetic symptomatology and a reduction of perilesion edema. At
the end of the TEV program, clinical results confirmed independent
ambulation with disappearance of perimalleolar edema and decrease
of algic symptomatology, while radiographic images revealed the pre-
sence of bone repair activity around the fracture line. Conclusion. By
analyzing the clinical results, Therapeutic exercise vibration (TEV)
appears to have a determinant role regarding the activation of bone
growth and its acceleration.
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Any dose-response relationship in rehabilitative treat-
ment of acute stroke? A study on 326 patients
E. Rizzi, G. Dora, C. Brun, D. Zanotti, G. Isabelli , M. Capovilla, 
C. Sottini

A.O. Spedali Civili di Brescia

Introduction. In 326 acute stroke patients evaluated via PMIC
between 2007 and 2010 we investigated, mainly through CNS [1], if it
is worth to administer rehabilitative treatment for 1 hour instead of
just half an hour. Materials and methods. We divided the patients
in 3 groups according to admission CNS (<4.5 [77 patients]; 5.0-6.5
[53p.];  >7.0 [196p.]) and in each subset about half, randomly, had 30
minutes treatment, the rest had 1 hour. Results. Recovery of all
patients, evaluated at admission and dismissal with CNS, Rankin,
TCT, Barthel Index, FAC , do not exhibit sensitivity to the amount of
treatment (p>0.5). Conclusion. Our casuistic suggests that it is not
worth to treat acute stroke patients longer then half an hour each
day. These surprising evidences are proposed to colleagues to be
discussed.
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Neurocognitive approach to severe brain injury: diffe-
rent point of views of intervention
G. Schierano, P. Valorio, M. Mantelli, S. Petrozzino
A.S.O.-Alessandria-Rehabilitation unit, Severe brain ijuries unit

Introduction. The goals of cognitive functions rehabilitation in
patients with severe acquired brain injury are a better life quality and
social and family re-integration. The program we use has a com-
prehensive bio-psycho-social holistic approach. The goal of this work
is to show the results obtained through this kind of program and a
neurocognitive intervention with patients with severe acquired brain
injuries. Materials and methods. We made a retrospective study on
hospitalized patients in our severe acquired brain injuries unit from
July 2008 till December 2009 with LCF 5 or more at the admittance
and patient who joined LCF 5 or more during the hospitalization.
Among the 92 hospitalized patients, only 55 had the right require-
ments for this study. Hospitalized patients during 2008 followed an
individual neurocognitive program (group A), hospitalized patients
during 2009 followed a neurocognitive tratment in little homogenous
groups for 2 hours a day during all the hospitalized period inside the
neurocognitive workshop (group B). The rehabilitation program was
based on a comprehensive bio-psycho-social holistic model with a
multidisciplinary approach involving a doctor, a psychologist, a spee-
ch therapist, a physical therapist and a nurse. Patients were involved
in cognitive exercises, reading exercises, technical/informaticcs work-
shops, socialization through role playing exercises, spatio-temporal
re-orientation, performance of ADL, problem solving exercises, plan-
ning exercises. The report of the reached functional outcomes was
made with FIM, DRS and GOS scales. Results. The medium age of

patients into the two groups is similar. In A group medium LCF at the
admittance was 5.1 and FIM 37.9, in B group LCF was 4.3 and FIM
was 34.4. The decrease of DRS worth in A group is about 8.5 points
(13.5 before treatment and 5.3 after treatment), in B group is about
10.4 points (16.8 before tratment and 6.4 after treatment). The increa-
se of GOS worths in A group is about 0.4 points (3.0 before treat-
ment and 3.4 after treatment), in B group is about 1.0 points (2.8
before tratment and 3.8 after tratment). Conclusion. This study doe-
sn’t have a statistical evidence but this kind of rehabilitation model
had good results inside our rehabilitation program: it’s an interactive
holistic model which involved the patient, his family, the therapeuti-
cal team and the whole community. (4)
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Tracheostomy decannulation in rehabilitation of ABI:
l’essenziale 
V. Cappuzzo, N. Giunta, G. Schierano, L. Perrero, M. Mantelli, 
M. Meloni, S. Petrozzino
Department of Rehabilitation, “Borsalino Rehabilitation Centre”,
“S.S. Antonio e Biagio” Hospital, Alessandria, Italy

Introduction. The 47% of patients with traumatic brain injury
(TBI) needs a tracheostomy tube in the acute phase but only 9,4%
has tracheostomy at the moment of discharge from rehabilitation.
Considering both traumatic brain injury (TBI) and acquired brain
injury (ABI) non traumatic the tracheostomy reach 50,4%. In these
group we observe a strong reduction at the discharge too (19,6%).
From these data is evident the importance of a correct weaning
management of the tracheostomy tube in the rehabilitation of patient
with TBI and ABI. Materials and methods. Revision of the literatu-
re. Results. In despite of mechanical ventilation weaning there are
not standardized criterions for endotracheal tube decannulation. To
perform a correct decannulation are important empirical considera-
tions, clinical practice and some parameters listed below. Is manda-
tory to know the possible early (within the seventh day from the
positioning) and late complications. Early complications (haemorrha-
ges, removal or obstruction of the cannula, infection of the stoma,
dysphasia and inhalation) are less relevant for a rehabilitation ward
as the patients are usually recovered later on. More important are
late complications (stenosis, tracheomalacia, granulomi, vocal chords
paralysis, etc.) with an incidences of 65%. Even if there are not inter-
national criterions for tracheal tube decannulation, it is generically
approved the necessity of effective reflexes of protection of the tra-
cheobronchial airway: cough and swallowing reflexes. Usually
patients are recovered in rehabilitation wards with tracheal tube
equipped with inner tube (controcannula) but without a cuff. If a
cuff is present, the first step for a correct process of tracheostomy
cannula weaning, is to deflate the cuff. In some subjects can be use-
ful the presence of a fenestrate cannula. The second step is to eva-
luate the swallowing reflex through the consultation of a speech the-
rapist (logopedist). The third step is to evaluate the cough reflex
considered the main respiratory criterion The peak cough expiratory
flow (PCEF) directly evaluated the cough effectiveness but is often
not possible for the altered collaboration. If both of reflex are effec-
tive is possible to close the cannula. It should be done earlier than
possible as it increase under glottis pressure regenerating the affe-
rence of the peripheral stimuli. It is also correct to effect a broncho-
scopy before the decannulation to exclude complications. The ente-
ral nutrition and the regain of consciousness don’t represent a crite-
rion of exclusion from the program of decannulation. Conclusion.
Is evident an high incidence of endotracheal tube in TBI and ABI
patients in rehabilitation ward at the moment of recovery.
Comparing literature data and our experience we observe a differen-
ce in the percent of endotracheal tube at the discharge. Usually an
ineffective cough reflex is unusual event, specially if there is not an
associated high spinal cord lesion. An ineffective swallowing reflex
is not frequent without associated cranial nerves (IX, X) or pons
lesions too. Also considering tracheal condromalacia all complication
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are esteemed in less than 5%. If data of literature report around 20%
of patients in which is not possible decannulation, it is probable that
are considered criterions of exclusion not really essential. Is desira-
ble a future consensus agreement for the development of standardi-
zed criterions for a correct management and weaning of endotra-
cheal tube.
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Early risk factors of pressure sores in patient with
brain injury
N. Giunta, V. Cappuzzo, G. Schierano, M. Mantelli, R. Baio, 
S. Petrozzino
Department of Rehabilitation, “Borsalino Rehabilitation Centre”,“S.S.
Antonio e Biagio” Hospital, Alessandria, Italy

Introduction. It’s generally accepted that recovery from brain
injury is not only due to the treatment of primary injury but also to
the prevention and appropriate treatment of secondary
complications1-2. One of the most frequent complications in patients
with acute brain injury is pressure sores3-4. The aim of our study was
to investigate the impact on our rehabilitation centre of pressure
sores and evaluate the presence of any risk factors in the acute phase
of brain injury. Materials and methods. Retrospective study was
conducted on patients admitted to our Brain Injury Rehabilitation
Unit from January 2009 to December 2009. Results. 43 patients were
treated with brain injury, 25 male (58,1%) and 18 female. The mean
age of the patients was 51,2 (17-83) years. The time that has elapsed
between injury and rehabilitation admission was 35,8 days.. The etio-
logy of brain injury was vascular in 62.8% of cases (27), traumatic in
25.6% (11), anoxia in 7% (3), from other causes in 4.6% (2). 14
patients were in LCF2(32,5%), 6 patients in LCF3(13,9%), 13 patients
in LCF4(30,2%) and 10 in LCF≥5(23,2%). At the time of admission 12
patients (27,9%) had one or more pressure sores. The mean length of
stay in the rehabilitation unit was 112,6 days (14-215). Conclusion.
Results from the present study support the hypothesis that the time
that has elapsed between injury and rehabilitation admission, the
etiology of brain injury and the level of consciousness at the time of
admission are considered as a prognostic factor for developing pres-
sure sores. Furthermore, the level of consciousness influence the
development of pressure sores more than degree of motor disability.
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Continuing care for individuals with spinal cord injury
and complex acquired brain injury
M. Lauro, R. Lorusso, M. Mantelli, L. Lebrino, S. Petrozzino

Introduction. Rehabilitation day hospital(RDH)improves the reha-
bilitation continuum for people with spinal cord injury(SCI)and with
complex acquired brain injury (CABI) by reducing the time spent in
hospital, increasing consumer control over the rehabilitation environ-
ment, identifing issues that required referral for additional
specialist/services and enchancing community re-integration. Ma-
terials and methods. The functions of a comprehensive Spinal Cord
Units and Traumatic Brain Units do not cease with the discharge of
the patient from in-patient treatment after rehabilitation, they extend
to aftercare with RDH both in medical follow-up and prevention and
treatment of complications, and in ongoing support and educational
of the patient and his family. Results. 165patients were admitted in
RDH during 18months, 46%were affected by SCI and37% by CABI; 35
% came from home and 51%from acute rehabilitation unit.

Conclusion. Health care maintenance is very important in people
with SCI and CABI to mantain an elevate level of independence in
community, preventing unnecessary admissions in acute wards and
minimizing the development of complications.Lifelong costs can be
anticipated with the development of a comprehensive life care plan
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Computerized tomography (CT)-guided botulinum
toxin injection (BTXA) of the iliopsoas muscle (IP) by
posterior approach: a case report
M. Marchioni, L. Perrero, M. Lauro, V. Cappuzzo, S. Petrozzino 
Department of Rehabilitation,“Borsalino Rehabilitation Centre”,“S.S.
Antonio e Biagio” Hospital, Alessandria, Italy

Introduction. In patients with iliopsoas spasticity, BTXA infiltra-
tion using surface landmarks is a challenge due to it deep anatomical
position [1]. This report describes a technique for the localization of
this muscle. Materials and methods. A 74-years-old man affected by
post-ischaemic incomplete spinal cord injury (neurological level T12,
ASIA C) presented with hip flexion deformity due to focal spasticity
(Modified Ashworth scale 3 on the right side, 2 on the left), spasms
of lower limbs (Penn scale 3), pain(VAS 8) and ischiatic pressure
wound (Shea classification IV). A previous attempt of US–guided
BTXA infiltration of the iliopsoas muscle by anterior approach was
not beneficial. He was then injected by CT-guided posterior approa-
ch (Ward technique [2]) of both side[3,4]. Results. We observed an
improvement in terms of hip ROM and relief of pain (VAS 5) at 30
and 90 days after the infiltration. Conclusion. Although the posterior
approach to iliopsoas infiltration is less diffuse than the anterior one,
it appears to be a superior procedure to the infiltration of the psoas
muscle. However, in order to minimize the risk of injury of vital nei-
ghboring structures, precison guidance by CT is warranted.
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Complex acquired brain injury : infections at the early
time of rehabilitation
R. Baio, N. Giunta, M. Lauro, M. Mantelli, S. Petrozzino 
S.S. Antonio e Biagio Hospital, Alessandria, Italy Department of
Rehabilitation,Borsalino Rehabilitation Centre 

Introduction. The course of rehabilitation of patients with com-
plex acquired brain injury (ABI) is prolonged, complex and often
complicated by recurrent infections. The tracheostomy tube, the
CVC, the catheter bladder and the PEG is a port of entry for patho-
gens, that can cause systemic infections often multi-resistant, espe-
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cially in the first weeks of hospitalization, resulting in a slower path
to rehabilitation. The rapid weaning from devices dramatically redu-
ces the number of nosocomial infections. Materials and methods.
Was conducted a retrospective study, in which they compared two
groups of patients with ABI hospitalized in 2009 at our rehabilitation
Unit . Group A: 40 patients from intensive care, carriers of tracheal
devices, CVC and bladder. Group B: 18 patients with GCA from
NCH, of which only 2 were tracheostomised. Were compared to the
number and type of examinations culture, the bacteria found in the
first 8 weeks of rehabilitation. Results. Group A, 32 (80%) reported
at least once a positive sputum culture; 30 (75%) at least once a
urine culture positive, 16 (40%) a positive blood cultures, of which
10 (25%) associated with positive cultural venous catheter tip. 36
tests were positive for Staphylococcus worship, 16 for Pseudomonas
A. , 13 for Klebsiella P. Group B, 12 patients were performed from 1
to 5 cultural examinations (66.6%), 4 patients from 6 to 10 cultural
examinations (22.3%) and only 2 patients who underwent more than
10 cultural examinations (11.1%). Cultivation tests positive: urine cul-
tures (57), sputum culture (51), Clostridium D. (13), blood cultures
(9), cerebrospinal fluid (5), vaginal swab (3). 45 cultures were positi-
ve for Pseudomonas, A.; 23 for Serratia M.; 20 for Staphylococcus.
Conclusion.  The results obtained in this study clearly indicate that
infections are particularly a problem in patients with ABI. Reducing
the time of weaning from the tracheal cannula and the early removal
of CVC and urinary catheter is the best prophylaxis for infection.
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Determination of quality of life in adolescents with
idiopathic scoliosis subjected to conservative treatment
A. Specchia3, A.G. Aulisa1, C. Perisano2, G. Ronconi3, P.E. Ferrara3, 
A. Rabini3, C. Nigito3, L. Maggi3, D.B. Piazzini3, C. Bertolini3, L. Aulisa2

1Dept. of Orthopaedics, Children’s Hospital Bambino Gesù, Institute
of Scientific Research, Rome, Italy
2Dept. of Orthopaedics, Catholic University of the Sacred Heart,
University Hospital “Agostino Gemelli”, Rome, Italy
3Dept. of Geriatrics, Gerontology and Physical Therapy, Catholic
University of the Sacred Heart, University Hospital “Agostino
Gemelli”, Rome, Italy

Introduction. Physical deformities caused by adolescent idiopathic
scoliosis (AIS) as well as conservative treatment with orthesis impact
on patients’ quality of life (QOL). This study aimed at evaluating the
QOL in patients affected by AIS treated with brace and at determining
the ability of different QOL questionnaires to monitor QOL during the
treatment. Materials and methods. 108 patients (92 females, 16
males) affected by AIS admitted to the outpatient orthopaedic clinic of
the Catholic University in Rome. Patients were subjected to full-time
conservative treatment with the progressive action short brace (PASB),
the Lyon brace or a combination of PASB + Lyon brace. 3 instruments
were used for QOL determination: the Scoliosis Research Society 22
(SRS-22), Bad Sobernheim Stress Questionnaire (BSSQ) and the Brace
Questionnaire (BrQ). Results. A significant correlation was detected
among the 3 scores (p<0.001). The BrQ possesses a higher capacity to
detect changes in QOL in relation to the patient gender, type of brace,
curve severity at baseline and at the end of treatment and type of
curve. Boys displayed a higher QOL than girls. In all 3 questionnaires,
higher QOL scores were determined in patients treated with the PASB
compared with those with the Lyon brace. QOL scores were signifi-
cantly correlated with the curve severity. Higher QOL scores were
obtained by participants with thoraco-lumbar curves. Conclusion.
The 3 questionnaires are equally effective in capturing changes in
QOL in AIS patients subjected to conservative treatment. The BrQ
possesses a higher discriminatory capacity compared with the other
questionnaires tested. PASB-based treatment is associated with better
QOL than the Lyon bracing.
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Role of Spiritual Beliefs in inpatient rehabilitation
unite: preliminary data
D.B. Piazzini, P.E. Ferrara, G.P. Ronconi, L. Maggi, A. Rabini, 
A. Specchia, C. Nigito, E. Amabile, C. Bertolini
Department of Physical Medicine and Rehabilitation of Catholic
University, Rome, Italy. 

Introduction. Few studies investigated the impact of spiritual
beliefs (Sb) on health-related quality of life and disability. The pur-
pose of this study is to describe the characteristics and the relation-
ship of Sb with disability and HRQOL gain in patients admitted in
acute inpatient rehabilitation unite of Catholic University Rome. Ma-
terials and methods. 44 patients, mean age 67,4 years (SD 16,3),
male/female ratio 12/32, took part in a physiotherapy programme
for mean 40 days. They were evaluated with the Royal Free
Interview for Spiritual and Religious Beliefs (RFI) (2) and Cumulative
Illness Rating Scale (CIRS) at baseline, the 36-item Short Form Health
Survey Questionnaire (SF36) and the Barthel index (BI) at admission
and at discharge. We excluded patients wits MMSE<24. Results.
95,5% of participants were Catholic Christians and 2,3% belonged to
other religions. All patients had a religious and Sb. The importance
of practice faith was strong for 72% (>7/10), weak for 25,7 % (6-
1/10), absent for 2.3% (0/10). The 88,6 % of patients practiced priva-
te prayer, 65,6 % worship attendance, 54,5% reading about their
faith, 50% sharing with others. Frequency of religious practice was
daily for 79,5 % of patients, monthly for l 13,6%, annual or less for
6,8%. Mean BI at the admission was 41,2 (ds 10.5 range 25-75), and
87,2 (ds 10.3 range 58-100)at discharge, with a gain of 46 (ds 13.15).
Conclusion. These preliminary data don’t show significant differen-
ce between male and female in Sb, BI and SF-36 at baseline. We’ll
describe all results regarding relationship between Sb, BI and SF-36
gain at discharge during congress presentation
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JOBA for chronic Low Back Pain
A. Sgadari, A. Rabini, M. Broccatelli, S. De Bellonia, L. Maggi, 
P. Ferrara, C. Nigito, C. Bertolini, D.B. Piazzini
Catholic University of Sacred Heart, Rome, Italy

Introduction. Low Back Pain (LBP) is the most common muscu-
lo-skeletal disorder. Physical exercise is known to be effective in
reducing pain and ameliorating functional level of patients with
chronic LBP. Physical exercise, indeed, may improve vertebral stabi-
lity through stretching and strengthening of “core” muscles (abdomi-
nals, trunk extensors, abductors, thigh flexors and extensors) and by
enhancing neuro-muscular proprioceptive facilitation. Joba Core-
Trainer (Joba-CT) is an ergometer which simulates the movements of
horse-riding and efficiently engages the “core” muscles.
We conducted a 12-week randomized trial to assess whether a trai-
ning program based on Joba-CT is effective in reducing pain and
improving physical function of subjects with chronic LBP. Materials
and methods. Fifty-four patients (age 56.8±18.2 years, 72% women)
with chronic LBP were randomly assigned to one of three groups:
JOBA (3 training sessions/week with Joba-CT), Postural Exercise
(PE; 2 training sessions/week), and a Control group (C) of sedentary
people undergoing usual care. Pain intensity (Visual-Analogue Scale,
McGill Pain Questionnaire), physical impairment (Roland-Morris
Disability Questionnaire), and quality of life (Short-Form 36) were
measured before and after the intervention. Results. Lumbar pain
intensity significantly decreased after treatment both in the JOBA
and in the PE group (from 58.1±14.9 to 32.1±11.3, p=0.001, and
from 54.1±18.7 to 34.8±15.5, p<0.008, respectively), but did not
change in the C group (from 55.3±21.3 to 53.4±19.8, n.s.). At the
end of the study, the Roland-Morris Disability Score was significantly
reduced only in the JOBA group (from 10.3±3.9 to 4.7±4.1, p=0.001),
not in the PE (from 10.2±5.5 to 8.2±4.5, n.s.) and in the C group
(from 10.4±4.5 to 9.9±4.3, n.s.). Conclusion. A 12-week intervention
program using Joba-CT 3 times/week is as effective as a traditional
PE training in reducing lumbar pain of patients with chronic LBP.
Furthermore, Joba-CT improves disability more than PE in these
patients.
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Short- and Medium-term Effectiveness of Hyperthermia
for Knee Osteoarthritis
A. Rabini, A. Sgadari, S. Paravati, G. Tancredi, C. Nigito, C. Foti, 
L. Maggi, P. Ferrara, A. Specchia, G. Ronconi, D.B. Piazzini, C. Bertolini.
University Tor Vergata, Rome

Introduction. To identify changes in quadriceps starkness, joint
pain and functional ability in patients with knee osteoarthritis (OA)
after induction of deep Hyperthermia with short wave diathermy
sessions. Materials and methods. Subjects with symptomatic knee
OA (n 26 ) were randomized to 2 treatment groups: Hyperthermia
(HG) or hot pack (HPG) group. Quadriceps starkness (BMRC),joint
pain (VAS) and functional impairment (WOMAC) in the index knee
were measured at baseline, at the end of the treatment, 1 and 3
months after the intervention. Results. After the intervention HG
reported a 17% increase in BMRC (p= 0,014), a 52% decrease in
mean WOMAC (p=0,001) and a 38% decrease in VAS pain score (P =
0.011) relative to baseline. Those in the HPG reported a 12% increa-
se in BMRC (p= 0,059), a 12% decrease in WOMAC (p=0,162) and a
20% decrease in VAS pain score (p=0.065) relative to baseline: in no
instances statistical significance was reached After the treatment,
onlz the WOMAC score was significantly different between the 2
groups (p= 0,010). Conclusion. Our results demonstrates that the
induction of deep with short-wave diathermy is not BMRC nor VAS
scores effective in reducing functional impairment of patients with
Knee OA. However, given the lack of statistical power of our study,
further investigations are needed . 
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Comparison between corticosteroid sub-acromial injec-
tions and shoulder Hyperthermia. Valuation on pain
and functional status of patients with rotator cuff tendi-
nopathy : a single-blind, randomized, controlled trial
A. Rabini, A. Sgadari, S. Paravati, G. Tancredi, C. Nigito, C. Foti, 
L. Maggi, P. Ferrara, A. Specchia, G. Ronconi, G. Milano, 
M.F. Saccomanno, D.A. Santagada, C. Bertolini, D.B. Piazzini
University Tor Vergata, Rome

Introduction. To compare improvements in pain and functional
status of patients with rotator cuff tendinopathy after corticosteroid
sub-acromial injections and induction of deep Hypertermia with
short wave diathermy. Materials and methods. A group of 37
patients with sintomatic rotator cuff tendinopathy was randomized
to 2 treatment groups: corticosteroid sub-acromial injections (n=21),
or induction of deep Hypertermia(n=16) . Quick-DASH, Constant-
Murley scale, and VAS were measured at baseline, at the end of the
therapy, and after one month. Results. The corticosteroid Injections
group reported an improvement of 22% (p<0,001) at the quick-Dash,
of 20% (p<0,001) at the Constant-Murley, and of 32% (p<0.001) at
the VAS. The Iperthermia group reported a similar improvement
with a 20% (p<0,001) at the quick-Dash, 19% (p<0,001) at the
Constant-Murley, and of 20% (p<0.001) at the VAS. Conclusion.
This pilot study was insufficiently powered to asses weather cortico-
steroid injections or deep Hyperthermia shows better improvements
in the treatment of rotator cuff tendinopahty. Since deep
Hyperthermia has different drawbacks other than Cortisone injec-
tions, and given the analogue changes in functional status and pain
relieve in the two studied group, deep Hypertermia merits further
scientific investigation as a treatment modality for patients with
shoulder pain.
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Assessment of upper limb robot-aided rehabilitation in
chronic hemiparetic patients: a biomechanical approa-
ch
S. Mazzoleni1, R. Crecchi2, M.C. Carrozza1, F. Posteraro2
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Introduction. Different robotic systems for rehabilitation of the
upper extremities in neurologically impaired subjects were develo-
ped [1]. Recent systematic reviews showed that upper limb robot-
aided rehabilitation treatments in chronic hemiparetic patients
improve short- and long-term motor control [2]. A method based on
biomechanical parameters for the assessment of motor performances
of such patients is presented. Materials and methods. Seventeen
chronic hemiparetic subjects were included in the study, having suf-
fered the acute event at least a year prior to the experiment. A
group of five healthy subjects was recruited for comparison purpo-
ses. The InMotion2 robotic system (Interactive Motion Technologies,
Inc., Boston, MA, USA) was used [3]. In each session subjects recei-
ved 45 minutes of robotic training, 3 sessions per week for 6 weeks.
Outcome measures: 1) Chedoke-McMaster Stroke Assessment Scale,
2) Motor Status Scale, 3) Passive ROM, 4) Modified Ashworth Scale
and 5) elbow active extension. Seven different biomechanical para-
meters related to the mean force direction were computed. Results.
The results from outcome measures show a statistically significant
decrease in motor impairment in the paretic upper limb after the
treatment. Among the different combination of pairs direction/para-
meter, the t-test performed on the difference between admission and
discharge resulted in a statistical significance for the parameter
“skewness” in the direction from the centre to the north target
(p<0.005) and from the south target to the centre (p<0.05).
Conclusion. The study presented an innovative assessment method
based on biomechanical parameters computed on force data recor-
ded during the robot-aided upper limb rehabilitation in chronic
hemiparetic patients along with experimental results.
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Cough Assist Mechanical Insufflator-Exsufflator
Machine in Neuromuscular Patients in a Rehabilitation
Ward
M. Mantellini, L. Perrero, A. Bottazzi, V. De Michelis, L. Bruni, 
M. Meloni, S. Petrozzino
Department of Rehabilitation, “Borsalino Rehabilitation Centre”,“S.S.
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Introduction. Respiratory infections are the most common cause
of hospitalization and the most severe complication of patients with
neuromuscular diseases. An important cause of infection is the stagna-
tion of deep bronchial secretions due to a deficit of cough. The peak
cough expiratory flow (PCEF), a direct indicator of cough efficiency, is
always reduced. Is present a weakness of respiratory muscles and a
reduced compliance of chest wall with formation of pulmonary atelec-
tasis. The adults PCEF value is normal if greater than 360 L/min. The
minimum level to consider an effective cough is 160 L/min. The
Cough Assist Mechanical Insufflator-Exsufflator (M.In-Ex) machine is a
non invasive therapy that safely and consistently reduced the pro-
blems related to an ineffective cough. The M.In-Ex machine is consi-
dered efficacy to remove secretions in patients with neuromuscular
diseases with a PCEF<270 L/m.  Materials and methods. We submit
to M.In-Ex an heterogeneous group of patients affected by neuromu-
scular diseases (myopathies, neuropathies, spinal cord disorder, etc.).
Neuromuscular diseases, independently from the etiopatogenesis,
have a similar natural history with three main conditions: 1.reduction
of strength of respiratory muscles, 2.restrictive respiratory syndrome
and 3.deficit of cough. We focus on cough deficit using a Cough
Assist (M.In-Ex) machine registered by “Philips Respironics” in patient
with a PCEF<270 L/min. The machine gradually apply a positive pres-
sure to the airway followed by a rapid shifting to negative pressure
simulating a natural cough. We repeated 3 cycles daily through facial
mask or an tracheostomy tube adapter starting with inspiratory pres-
sures of +10cmH20 and expiratory pressures of -10cmH20 to allow an
acclimation period to the device. We mainly use auto mode, towards
manual, setting the inhale and exhale time to 2-3 second each. The
pressures is upward with subsequent treatments by 5cmH20 each
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cycle until optimal pressures to clear secretions. We works with opti-
mized inhale pressures from 15cmH20 to 40cmH20 and exhale pressu-
re vary between 35cmH20 and 45cmH20. A standard treatment consists
of applying 4-6 consecutive cycles of insufflation/exsufflation. Visible
secretions are removed via suction from mouth or tracheostomy tube.
Results. We observe a reduction of respiratory infections using a
M.In-Ex machine. Besides we collect information from patients that
the cough assist improve the perceived quality of life due to a reduc-
tion of acute respiratory failure episodes. Conclusion Cough Assist In
Exsufflator Machine can prevent complications as infection or acute
respiratory episodes in patients with neuromuscular disease with an
ineffective cough with a related improved quality of life.
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Analysis of rehabilitative cardiorespiratory needs in
functional area 4 of Piemonte region
S. Petrozzino, V. De Michelis, E. Mantellini, L. Perrero, N. Vivaldi 
Department of Rehabilitation,“Borsalino Rehabilitation Centre”,“S.S.
Antonio e Biagio” Hospital, Alessandria, Italy

Introduction. The Alessandria and Asti ASL population , functio-
nal area 4 (FS4), according to 2007 figures  of Piemonte region
demographic database , was 316.269 male and 338.190 female.
Estimating an average of 4,2 beds for 100.000 residents, area FS4
ought to have 26 beds for cardiorespiratory diseases. Actually, rehabi-
litation needs are much more and similar to those of some regions
like Trentino (about four times). Materials and methods. SDO
Diagnosis, for the selection of causes of admissions to hospital, is
based on the ninth review of the ICD 9 CM. The database is made up
of 794658 cards according to the files about the Piedmont Hospital
admissions. Results. In 2006 because of cardiovascular diseases there
were 61571 hospital admissions among men and 48927 women, and
10209 admissions for ASL AL and AT. For Respiratory diseases based
on a regional total amount of 28434 male and 21500 female in ASL
AL and AT have been hospitalized 4354 male and 3427 female; 3848
cerebrovascular cases have to be deducted from the total amount; so
as the total amount was 14472 hospital admissions for cardiovascular
and 7781 for respiratory causes. Conclusion. These hospitalizations
represent a mix case of several complex diseases. This requires a par-
ticular evaluation .We can evaluate a need of rehabilitative hospitali-
zation about 10% (2253), so we need more beds. If we consider that
a perfect rehabilitative hospitalization is about 28 beds guarantees a
treatment of 650 patients a year with an hypothetical  employment
rate of 100%, we would need about 100 beds, much more than those
scheduled; unfortunately these forecast is not easy to realize with a
poor budget. We need to think about the empowerment of the doc-
tor’s office setting, in order to fulfil this needs without forgetting the
secondary prevention and empowering of the instruments to reduce
the cardiovascular risk.
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A year of Customer satisfaction results in cardiorespira-
tory rehabilitation
V. Demichelis, E. Mantellini, L. Perrero, S. Petrozzino
Department of Rehabilitation,“Borsalino Rehabilitation Centre”,“S.S.
Antonio e Biagio” Hospital, Alessandria, Italy

Introduction. The clinical studies have revealed that the clients
never evaluate the professional  complete service, but only particular
aspects that put together in a global judgement, and all the consumer
use similar criteria to evaluate the quality. These ones are considered
as important factors of the perception of the quality service: relation-
ship and quality of the assistance. Materials and methods. The form
of customer satisfaction has been used to monitor the improvement of
the clients’ satisfaction and given out to all the hospitalized patients
with the request to hand out the day of their discharge. We have cho-
sen a balance scale of categories between pro and cons.(score 1-5).
Results. Thirty-0ne Out of 41 discharged patients gave back the form

and from the analysis done we have noticed that to fill up the form in
22 cases was the patient, and in the other cases one of the relatives or
the care giver 20 patients arrived at the hospital advised by their gene-
ral practitioner. The hospital admission was easy for 25 patients, not
easy for 4, and two didn’t answer. The orientation was good for 28
patients, not satisfactory for 2, only one didn’t answer. Comfort during
the hospitalization, valued as a good setting, has been acceptable for
one, good for 15, and excellent for 15. The aspects regarding relation-
ship and availability of the hospital physician have been considered
excellent. Conclusion. The final results about the quality of the assi-
stance has been pretty excellent and the satisfaction for the unit has
been very good for 77 % of the patents. Regarding the “core” of the
assistance, the medical services, the results has been almost excellent,
both regarding the preliminary information during the admission and
the respect of the privacy the information received by the physician
about their illness, the information about the treatment and attitudes
given after the hospitalization .
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Report of one year activity in Cardiorespiratory
Rehabilitation at The Borsalino’s Hospital in
Alessandria-Italy
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Department of Rehabilitation, “Borsalino Rehabilitation Centre”,“S.S.
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Introduction. Piemonte Regional decree N.1065/07 claimed  that
in physiotherapic cardiological programs and course taking care is
referred to the whole person and not only to the specific part of the
body: the heart. The effective implementation of this practice  has
been applied  since 7/1/2009 in Rehabilitative Borsalino Hospital, in
Alessandria, where a rehabilitation unit program for cardiopathic
people has started. Materials and methods. Since 7.1.2009 to
02.28.2010 N. 207 patients have been hospitalized in cardiorespira-
tory rehabilitation unit,(127 males, 80 women).Patients were from:
Alessandria Hospital: Cardiosurgery(102) and cardiology
ward(9),Respiratory ward(51 patients), Thoracic surgery(8). The
others came from Tortona, Acqui Terme, Novi Ligure, Asti, and from
Lombardia and Valle d’Aosta. The most important diseases were car-
diovascular (111) and pulmonary (96). Results. None of patients has
died. Four patients returned to the hospital where they had come
from. The other ones returned to their normal family life.An aggressi-
ve approach to coronary main risk factors has been useful for a bet-
ter prognosis and for a better quality of life for the patients(1).
Conclusion. Cardiovascular diseases are the most frequent cause of
death in The Western countries and one of the most important cause
of disability. The Health and economic resources absorption due to
the cardiovascular disease is the main cause of the Italian Health-care
cost. The early taking care post-surgery requires to fill up a form, an
instrument to screen and  communication among the specialists. The
cardiorespiratory unit, projected following regional guidelines dealing
with patients with disability, taking care of these complicated
patients, with a multidisciplinary approach assures the global taking
care of the person, the reintegration to work and to a social life, and
the reduction of patients emigration to extra regional hospitals.
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Secretion management in the invasive mechanically
ventilated patient in a rehabilitation ward: the use of
high frequency chest wall oscillation (HFCWO)
M. Mantellini, L. Perrero, A. Bottazzi, V.. De Michelis, A. Gatta, 
S. Bona, S. Petrozzino
Department of Rehabilitation, “Borsalino Rehabilitation Centre”,“S.S.
Antonio e Biagio” Hospital, Alessandria, Italy

Introduction. Mechanical ventilator - a device designed to sup-
port or replace spontaneous respiration - is used in patients with
acute respiratory crises and in long-term therapy in chronic hypo-
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ventilation patients affected by respiratory or neuromuscular disease.
When non-invasive ventilation is not indicated, placement of an arti-
ficial airway is mandatory: endotracheal tubes for short-term use and
tracheostomy tube for long-term use. In the past Invasive
Mechanical ventilation (IMV) was usually adopted only in intensive
care unit. The most of patients receive short-term IMV therapy.
However, some patients require long-term IMV with the use of a
endotracheal tubes. A significant number these patients receive the
treatment in high specialization rehabilitation wards reducing hospi-
tal costs. During IMV the presence of a foreign body is an important
stimulus to increase secretions production. Besides, frequently is
present COPD with a permanent increased secretion production.
Often the subject are motionless with inefficient cough. These condi-
tions increase the risk of pulmonary infections. From these clinical
considerations emerges the importance of a correct management of
the secretions. The high frequency chest wall oscillation (HFCWO)
can be an effective instrument to remove the secretions in the dee-
pest zones of lungs. Material and method The HFCWO is an effec-
tive device to remove secretions in patient collaborating and not
during the IMV. To introduces the HFCWO in our ventilated patients
we use the VEST devices, an airway clearance system registered by
Hill-Rom. In patients with cough deficit after the treatment with
VEST we make follow a Mechanical IN-Exsufflator (M-I.E) treatment.
During the IMV we alternate brief treatments of VEST (2 minutes)
repeated at least 2 – 3 times a day with a frequency of 10-15 Htz to
the use of the M-I.Exsufflator (3-4 cycles) followed by aspiration
with suction catheter. We observe the possibility that VEST treatment
during the ventilation interferes with the analysis of pressure and
aerial flow of the ventilator modifying incorrectly the data of these
parameters. Result: We observe that long-term IMV patients submit-
ted to HFCWO associated to M-I.Exsufflator and manual CPT present
a more effective airway clearance of bronchial secretion than only
manual CPT, improving negative inspiratory force over time, redu-
cing lung infections and in some few subject liberating earlier from
ventilator support. Conclusion The mobilization of the secretions in
invasive mechanical ventilated patients (IMV) with high frequency
chest wall oscillation devise (HFCWO) associated with the In
Exsufflator machine (In-Ex M) reduce the incidence of infections and
the necessary time to depend from a mechanical ventilation.
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Patient fall reporting system in Hungary 
E. Boros1, É. Belicza2, G. Fazekas1, D. Zoltán1
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2Semmelweis University Health Services Management Training
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Introduction. Patient falls are the most frequent adverse events,
which affect the cost and quality of patient care in hospitals. In order
to identify main causes and high risks of these unwanted events, in
Hungary three years ago an investigation started to collect nationwide
reports of circumstances of inpatient falls. The aim of this study was to
analyse the first thousand reports. Materials and methods. Reporting
questionnaire was developed in the frame of NEVES patient safety
project with collaboration of co-workers came from seven Hungarian
hospitals and this work was organised by Semmelweis University
Health Services Management Training Centre and Hungarian Hospital
Association. Data provision is voluntary and anonymous. We got data
from several hospitals through the online adverse event reporting

system. In this study data collected from 01.07.2007-31.12.2009 were
analysed. For statistical analysis SPSS for Windows was used. Results.
A total of 1020 fall reports performed during the study period (434
men and 534 women). The largest proportions of patients falls were in
the patient’s room (75%), near by their bed (43,5%), or set out to bath-
room or toilet (31,5). Only 11,9% of falls actually occurred in the
patient’s bathroom. Most of fallers had an unassisted fall. 32,7 % of falls
occurred at night (between 21-05 hours). Lost balance was the most
common (55,6%) cause of the fall mentioned by nurses. 30,9 % of falls
related to incontinence, 23,6% of patients was disoriented, and 15,6%
of them had visual, while 16,2% speech problem. Overall, 50,3% of the
1020 falls resulted in some type of injury, 4,6% falls involved severe
injury. Conclusion. Our results are very close correspondence with
other review in this topic. The NEVES data reporting system is availa-
ble tool in exploration of causes leading to inpatient falls and may play
an important role in patient safety. On the base of these datas we are
planning to work out recommendations for the fall risk assesment and
to develope and carry out appropriate information and education
depending on the risk.
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Application of the constraint-induced movement the-
rapy modified in children with disabilities – EMG analy-
sis of muscle recruitment
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Introduction. The Costraint-induced movement therapy (CIMT) is
an innovative methodic of neurorehabilitation (1) that in the last 15
years has accumulated a lot of scientific evidences on the rehabilita-
tion of the paretic arm in the patients with recent stroke. This therapy
compels patient with outcomes of recent stroke to use paretic limb,
immobilizing the healthy limb and effecting intense rehabilitation on
the paretic limb. (2) With the present study we would like to try to
adapt principles of CIMT to children with disabilities and to determi-
ne if they improved hand function and underlying muscle activaction
changes. Materials and methods. It’s a pilot study with 4 children
with CP or peripheral disabilities participated in the study, receiving 2
hours of therapy 6 days a week coupled with bivalve casts worn 8-12
hours for 15 days. They often continue treatment on a less intensive
basis when the CIMT ends. This is usually 1-2 times per week in indi-
vidual treatment for 4 weeks. Outcomes measures of ability test,grip
strength, pinch strength, mental test and EMG were compared befo-
re, immediately ( 2 weeks), at 4 weeks, and 3v months post-interven-
tion. Results. CIMT group showed good improvements in clinical test
and mental practises test. EMG analysis showed increases in muscle
activation during grip and decrease during dexterity tasks.
Conclusion. Our pilot study support CIMT for improving hand skills
in children with disabilities. EMG is a good analysis method to mea-
sure muscle activation during CIMT intervention.
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Clinical work developed in a rehabilitation centre
during the year 2009
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Introduction. The periodic and systematic study of the clinical acti-
vity is crucial to evaluate methodologies, procedures and treatment effi-
cacy, and thus take actions for continuous improvement. This retrospec-
tive research analyzes the inpatient medical activity in a Medical
Rehabilitation Center during 2009. Materials and methods. The

246 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



Functional Independence Measure (FIM) was used in patients on
admission and discharge during the year 2009. It was characterized age,
gender, and functional diagnostic groups: stroke, cerebral dysfunction,
other neurological diseases, amputation, spinal cord injury and multiple
trauma using the classification GFL (Groups of Functional Limitation).
The data were statistically analyzed using SPSS, version 17.0 for
Windows. Results. 144 patients were discharged, 98 (68.53%) male and
45 (31.47%) female. The average age was 53.27 years and the average
in hospital stay (LOS) of 96.81. The most frequent GLF categories were:
stroke with 37.76% (n=54), spinal cord injury with 32.87% (n=49), brain
dysfunction with 13.29% (n=9). The average FIM on admission was
73.78 and of 93.5 at discharge. The average FIM gain (FIM discharge -
FIM admission) was 19.32. The average FIM gain per day (FIM-
gain/day) is higher in stroke (0.362) comparing with brain dysfunction
(0.217) and with SCI (0.154). Age was negatively correlated with FIM at
admission but not with FIM at discharge. Conclusion. Functional
improvement, measured by FIM, was similar to the records presented
by the literature. However, the FIM-gain/day is significantly smaller,
which is a stimulus to optimize procedures and gain efficacy. 
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Botulinum tox›n a ›nject›on to pectoral›s m›nor muscle
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Introduction. Thoracic outlet syndrome (TOS) is the constellation
of findings that ensue due to compression of the neurovascular struc-
tures in the cervicoaxillary region. It is generally classified as neuroge-
nic (true and disputed) and vascular. Isolated venous compression is
quite rare. Herein, we report about a patient with venous TOS in
whom botulinum toxin injection to pectoralis minor (PM) muscle was
successfully performed after conservative treatment failed to improve
her complaints. Case report. A 27-year-old female was seen for pain,
paresthesia and discoloration in her left upper limb for the last 2
years. On detailed questioning, she declared that her complaints had
started after a whiplash trauma and that they occurred especially
during overhead activities. Physical examination of the cervical and
shoulder regions were unremarkable. Neurological examination was
normal. Roos test was positive on the left side. Laboratory and electro-
diagnostic tests were also noncontributory. Doppler ultrasonography
and magnetic resonance angiography revealed severe compression of
the axillary-subclavian vein between the PM muscle and the subcla-
vian artery. Accordingly, the patient was diagnosed as venous TOS.
After 6 weeks of physical therapy failed to improve her complaints, 75
U botulinum toxin A was injected to PM muscle under sonographic
guidance. A 50% decrease was achieved in her complaints at the end
of the 3rd week. She also underwent surgery whereby first rib resec-
tion and release of scalene and pectoralis muscles were performed.
She was completely normal at control visits and repeat doppler sono-
graphy showed no compression during neutral and dynamic positio-
ning. Conclusion. It is noteworthy that botulinum toxin injection can
be used in TOS patients irresponsive to conservative therapy as an
alternative interventional treatment method. Further, in case of an
onward surgery, its results may also guide surgeons concerning the
exact surgical technique to be used. 

Euroaspire III Romania follow-up: role of general prac-
titioner in smoking cessation
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C. Ciulacu3, D. Gaita2
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Introduction. Evaluating the role of general practitioner in car-
diovascular prevention by supporting smoking cessation in asympto-

matic high risk patients included in the first Euroaspire III Romania
Follow-Up. Materials and methods. We followed-up 325 patients
out of 503 asymptomatic high risk patients included in EuroAspire
III Romania Primary Care. These patients were evaluated every 6
months for a period of 18 months of follow-up by general practitio-
ners that have been advised to reinforce lifestyle changes. We selec-
ted 46 smoking patients (age 51,93±8,84 years, 32.6% women) in
which we evaluated their compliance to GP recommendations.
Results. At the time of inclusion, the majority of patients never
smoked (NS) and 14.2% were active smokers (AS) and 16% have
quitted smoke (FS). More than a half of AS (69.5%) used to smoke 6-
20 cigarettes/day while 10.9% smoked more than 25 cigarettes/day.
AS perfomed a higher score for severe anxiety (4,3%) than NS
(1,9%). Although all smokers should receive recommendation of quit
smoking, only 69.6% received a minimal advice from their general
practitioner prior their inclusion in the study. After 18 months, 43.5%
quitted smoking while 56.5% continued to smoke. Although similar
antihypertensive treatment was applied to both groups (AS and NS),
after intervention period, a significant improvement in DBP control
was observed only in NS (84,56±10,8 mmHg vs 77,22±8,62 mmHg,
p<0.05). Conclusion. Even if smoking continues to be the leading
preventable cause of cardiovascular disease, only 69.6 % of active
smokers with high individuals risk for cardiovascular disease recei-
ved advice for smoking cessation; their compliance to this recom-
mendation was about 50%. The data highlithed that it is a strong
need to intensify preventive intervention in primary care and there
are still bariers that need to be cross regarding patients, sanitary
system and physician. 

A physiatric screening assessment in an instituzionali-
zed adult population with mental retardation and neu-
rological impairment
?????
?????

Background and Purpose. Periodic physiatric valuations are fre-
quent when mental retardation with neurological impairment occurs
in people during the age of development. When they reach
adulthood or old age such monitoring activity is often considered
useless or impossible. Materials and methods. “Opera della
Provvidenza S. Antonio” is a residential institution for mentally retar-
ded people with neurological impairment where about 500 people
live. In October 2006 we started a physiatric screening of the popu-
lation. From October 2006 to December 2009 there where 624 peo-
ple in the home (average age = 54,4; SD = 13,53; Range = 0,4-98,9).
Up to December 2009, 251 patients were examined by a physiatrist
(average age = 55,1; SD = 15,2; Range = 6,4-98,1); 186 of them were
examined once, 42 twice, 15 three times, 7 four times and 1 six
times. The reasons which led to a physiatric examination were: in
132 cases, screening of people who had been living in the home for
a long time; in 115 cases, new pathological events; in 57 cases, con-
trol examination and in 45 cases the newly admitted. Results. Only
16 physiatric examination out of 349 (4,48%) had no prescription
whereas for the other 333 examinations the physician prescribed an
amount of 807 interventions: 168 individual physiotherapy treat-
ments, 150 indications for postures, 101 prescriptions for prostheses
and aids; in 87 cases the physician demanded further investigations;
in 38 cases a pharmacologic treatment wos prescribed, in 16 a multi-
professional treatment and in 15 a logotherapy intervention. In 81
cases the ongoing treatment was confirmed. Conclusion. The out-
come of such practical knowledge proves that continuous physiatric
monitoring is possible and useful for people with mental retardation
and neurological impairments furthermore, in more then 95% of the
examinations, it leads to implement further investigation and new
rehabilitation treatment or to confirm the ongoing treatment.

Test for functional outcome of soccer players after acl
reconstruction at the end of assisted rehabilitation 
F. Danelon, D. Pisoni 
Isokinetic Medical Group, Milan, Italy

Introduction. The goal for soccer players after ACL reconstruction
is return to full athletic activity. Subjective criteria are usually used to
decide when patients can return to competitions. To give consensus
to return we used a battery of tests and compared results with data
obtained in a previous study (1). Aim of the study is to evaluate
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retrospectively results at the end of rehabilitation in order to improve
treatment. Materials and methods. We studied 37 male players,
aged less than 45 ys, submitted to ACL isolated surgery, and full trea-
ted for rehab in our centre between 2005 and 2009. Patients were
divided in two group based on surgical reconstruction technique:
BPTB group (20 players) and St-Gr group (17 players).  Parameters
measured are time from surgery to field test, running speed at anae-
robic threshold, strength with single leg hop test (SLHT) and triple
one leg hop test (THT), expressed as Limb symmetry index (LSI), ball
passing accuracy with “long passing test” (2).  Results. Our study
evidenced no difference between groups in time passed from surgery
to test, in SLHT, TLHT and “long passing test. In running speed at
anaerobic threshold both group results were significantly lower than
values of healthy group. Conclusion. When the rehabilitation is con-
sidered fully completed on observational evaluation, the aspect that
objectively doesn’t appear full recovered is athletic condition. 
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Case report: diagnosis and proposal of rehabilitative
treatment in a patient with hysterical dysphonia
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Physical Medicine and Rehabilitation Unit, Neurological and
Psychiatric Sciences Department, Aldo Moro University, Bari, Italy. 

Introduction. The dysphonia is a disorder of voice that may
have different causes, both organic and functional. The organic cau-
ses are traumatic, infective or neoplastic lesions of the larynx or of
the nervous system which activates its muscles, either at a central
level or at a peripheral level. The non organic dysphonia generally
depends upon psychological diseases, in demonstration of the fact
that the voice is strictly connected with the mind and the behaviour.
Materials and methods. In our study we analyze a patient with
dysphonia who suffers, not casually, from another psychosomatic
disease (fibromyalgia) and has an already defined pattern of depres-
sion of the mood. This analysis is aimed to find out a protocol for
diagnosis and treatment of hysterical dysphonia. As to the diagnosis,
we think that it is important to exclude all organic causes of dyspho-
nia, so the patient undergoes to clinical and instrumental evalua-
tions. As to the treatment, we try to associate physiotherapy (electri-
cal stimulation of the throat) with specific training of the voice, adju-
sting the psychiatric therapy too.Results. We had good results with
this integrated treatment, both as to the voice and as the mood and
the quality life of this patient. Conclusion. Like in other fields of
rehabilitation, a team is necessary in order to apply harmoniously
different kinds of therapy with the best benefit on the patient.
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Will an electronic form help the information exchange
among professionals? Experimental study on the com-
munication between nurses and physiotherapists in the
case of neurologic patients
?????
????

Introduction. The goal was to verify the improvement of the
communication between physiotherapists and nurses by introducing
a dedicated form into the network folders. Materials and methods.

In the first part of the study, physiotherapists and nurses were asked
to evaluate the exchange of information and to point out their infor-
mation needs about patient who is in a rehabilitation process. The
collected needs were used as a starting point for the creation of two
patient forms. A first one was dedicated to nurses, a second one to
physiotherapists. Both would be inserted into the clinical records of
the patient, which are still in a paper form. The form was created
with Patidok software and could be filled out in 90 seconds both
when printed out and when filled out from a PC. Nurses and phy-
siotherapists were asked to fill out the form daily, for a total period
of 3 months. Later on, a feedback form was filled out. Results. The
form performance was rated as very useful by the interviewed pro-
fessionals, but was classified as difficult by 50% of physiotherapists
and 75% of nurses. The need for information is based on the phy-
siotherapist’s necessity for continuous updates on the general condi-
tions of the patient, while for the nurse it is important to know the
degree of collaboration, movement and transfer. The form was filled
out by the physiotherapists on 93% of the days, but by the nurses
only on 66% of the days because of the lack of time to dedicate to it
for 17 out of 20 nurses. No critical feedback was provided. Con-
clusion. The information exchange process is very important for the
professionals, who consider it as a high priority for their perfomance.
Even though the users had difficulties in filling out the form, the form
will not be changed, but the users will be motivated to fill it out. 

Group treatment for patient with chronic low back
pain: 10 or 20 session exercise programme? 
????
????

Introduction. Some authoritative sources in literature suggest to
prolong the rehabilitative treatment for patients with chronic low
back pain well beyond the traditional 10 session. We have, therefo-
re, started a study to evaluate the effectiveness of a group treatment
program with 10 and 20 sessions and, in parallel, recorded the com-
pliance of the same patients. Materials and methods. 34 patients,
15 male and 19 female, affected by chronic low back pain (since
more than 6 months) have been consecutively recruited with an ave-
rage age of 45 years (24-74 range). Criteria to be excluded were the
contemporary presence of other severe pathologies, the spondyloli-
sis and spondylolisthesis, or their need to carry out other treatments
at the same time. The treatment program, lasting 20 biweekly 1-
hour-sessions, is based on the Feldenkrais’s method associated with
a cognitive behavioural treatment. It has been run by the same phy-
siotherapist. Physical disability and pain have been evaluated at the
beginning, after 10 and after 20 sessions through two questionnaires:
the Back Ill (BI) and the Roland and Morris Disability Questionnaire
(RMDQ). In the BI a change larger than 15%, both toward improve-
ment or worsening, is considered significant. Results. Out of the 34
patients, screened within the study, 23 (equivalent to 68%) have car-
ried out 10 sessions, 19 at least 17 and 7 (15%) have stopped after 5
sessions (1-8). The differences between the results of the BI test
after 10 and 20 sessions have not shown any statistical relevance.
The RMDQ have not shown statistically significant differences
between the tenth and twentieth session. Conclusion. In spite the
poorness of the statistical sample, we have to reconsider whether it
is the case or not to extend the cycle beyond the tenth session. The
compliance among patients is good, as the abandonment takes place
well before 10 sessions.

Un esempio di collaborazione per il turismo inclusivo:
la valutazione dell’accessibilità ai passeggeri nel Porto
di Venezia
C. Massaro, P. Tonin., F. Sensini, C. Gallo, N. Gianotti
????

Background. Taking in consideration the worldwide problem to
permit the full accessibility to the centre of the historical city, avoi-
ding any limitation in the participation of people with disabilities and
promoting the inclusive tourism, a research project on the Port acces-
sibility for the passengers, inside the cooperation between IRCCS San
Camillo and the Authority of Port of Venice, has been formalised.
Materials and methods. In this project, both, the ship services, sup-
plied by the shipping companies, and the front services, supplied by
“Venezia Terminal Passeggeri”, will be analyzed. Aims. The first aim
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of the project is to establish a new model of organization and mana-
gement of the offer to create an Accessible Port. The second aim is to
share this new model with other ports, to achieve an uniform
employment of this offer, by means of a procedures’ standardization,
until the feasible proposal of touristic packages with these features.
Discussion. The project perspectives include: the enlargement of the
accessibility to other disabilities over the motor one, such as cogniti-
ve, psychiatric and geriatrics disabilities; the possibility to create an
embedded certification (quality/safety/environmental) of the specific
paths/procedures; the enrichment of the specific utilities on board,
such as the presence of health professionals for specific training; the
comparison with other transport solutions. Conclusion. The city of
Venice considering both its criticism and singularity looks as the best
location to experiment adequate and innovative solutions.

New technologies of restorative medicine in ophthal-
mology
O. Yurova, A. Razumov, I. Bobrovnicskiy, G. Nazarova, T. Konchugova
The Russian Scientific Centre for Restorative and Resort Medicine,
Moscow, Russia

Introduction. Carrying out of rehabilitation actions is shown at
chronic inflammatory diseases of an eye and its additional device,
glaucoma, retina defeats against such diseases, as hypertensive ill-
ness, an atherosclerosis, diabetes, at a pathology vitreous body, dege-
nerate myopia, partial atrophy of an optic nerve various genesis and
of some others. In restorative treatment patients require the early
regenerative period after operative interventions on the eyeball, orbit
and eyeball traumas, and after intensive treatment of sharp inflamma-
tory diseases of the eye, hemorrhages into the eye. Materials and
methods. There are the basic physical methods of treatment in
“restorative ophthalmology”: electrophoresis, magneto therapy, ultra-
sound therapy, laser therapy, local pressure therapy (infrasound),
heat treatment and others. Now, at patients of an ophthalmologic
profile physical factors are applied not only in complex treatment of
chronic inflammatory processes, dystrophic diseases of the eye and
their complications, but also as the basic method of preventive main-
tenance and correction of visual infringements with the accommoda-
tion infringements of the eye. Results. It is necessary to underline
especially the role of the psychological help in system of complex of
invalids’ rehabilitation as even partial loss of sight, influences all
structure of the person, leading to his disadaptation in the social
plan. The main objective of the social and psychological rehabilita-
tion - rendering to the persons having limited possibilities of ability
to live, the psychological help and emotional support with a view of
simplification of process of their active adaptation to new conditions
of ability to live. Conclusion. Timely carrying out of the complex
rehabilitation actions spent at early stages of the of disease’s develop-
ment, allows to lower level of primary physical inability on sight.
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Evaluation of patients with gait abnormalities in PRM
settings based on ICF, PRM Programme of Care
A. Delarque, L. Bensoussan, H. Collado, J.M. Viton
Pole of PRM, University Hospital, Medical School, University of the
Mediterranean, Marseille, France

Introduction. Assessment of patients with gait abnormalities in
physical and rehabilitation medicine settings. Materials and me-
thods. Clinical examination based on the International Classification
of Functioning, Disabilities and Health. Body structure, activities and
participation, and environmental factors (physical and human fac-
tors) must all be assessed. Qualitative and quantified assessments of
gait are part of the activity and participation evaluation. Scales are
also used to assess gait activities. Results. To understand the
underlying mechanisms and the aetiology of the disorders, to obtain
quantified gait parameters, to define suitable therapeutic methods,
and to follow the course of the disease. Conclusion. Clinical eva-
luation based on ICF leads to improving quality of life.
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Retrospective study on outcome of post-anoxic brain
injured patients
A. Montis1, G. Zani, S. Lavezzi1, A. Bertocchi1, F. Scano2, N. Basaglia3

1High Speciality Unit for Rehabilitation of Severe Brain Injuries –
Department of Neurosciences/Rehabilitation, Sector of Rehabilitative
Medicine “San Giorgio”, Ferrara
2Department of Rehabilitation Medicine ULSS7, Conegliano Veneto
(TV)
3Rehabilitative Medicine Unit, Department of Neurosciences/Reha-
bilitation, Sector of Rehabilitative Medicine “San Giorgio”, Ferrara

Introduction. This study was performed to evaluate demographi-
cal, clinical and neurophysiological variables of a population of
postanoxic brain injured patients (PABI).Materials and methods.In
this retrospective study were included patients with postanoxic
coma who underwent an inpatient rehabilitation program from 1974
to 2008. Datas collected from medical records were: Demographical
(age and gender); Clinical (Long of stay, Levels of Cognitive
Functioning-LCF admission/discharge, Functional Indipendence
Measure-FIM admissione/discharge, Glasgow Coma Scale-GCS,
Glasgow Outcome Scale-GOS). Results.  Subjects were 70 (mean
age 53 years; St.D. 15,3), 50 males (72,4%) and 20 females (28,6%).
The mean of inpatient rehabilitation long of stay was 108 days. On
admission LCF mean score was 3, whereas at discharge was 4.  FIM
mean score on admission was 29,4/126, whereas at discharge was
41,9/126. The main outcome measure (evaluated by GOS) was an
unfavorable (GOS 1, 2 and 3): 45,7%. Conclusion. According to
previous studies, our results explain post anoxic brain injured
patients have poor cognitive outcome: most of patients have severe
disorders of consciousness, only few patients achieve to communi-
cate their simple needs. As regards motor recovery, these patients
remain dependent in activity of daily life and in transfers after
discharge. Therefore, in our opinion rehabilitative interventions
should be oriented towards caregivers training to manage and to
supervise these chronic disabled patients at home.
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Results of Physical Treatment in the Spa and
Medicamentous Therapy on Muscle Strength and Trunk
Mobility in Subjects with Lower Bone Density
S.K. Marković1, R. Filipov1, J. Jovanović1, K. Amila2

1Institute for treatment and rehabilitation of rheumatic disease
’’Nis̆ka Banja’’
2Center of Medical Rehabilitation ‘’Fojnica’’

Introduction. Important parameters for functional assessment of
muscles trunk are: quantification of muscle strength , rang of motion
and endurance. It is the most significant in prevention of falls and
fractures in patients with lower bone mineral density. Isostation B200
is the three axial isoinertial dynamometer for the examining the
musculature of the LS part of the spinal column. On this apparatus,
we have analyzed values of the maximal isometric test, for the
muscles both flexor and extensions of the trunk; then values of the
average rotation moment, as well as, average speed in dynamic test
in addition to the respective loading. On this apparatus it is also pos-
sible to monitor movements, simultaneous time registration, angles
and speed in sagittal, frontal and transversal level. The aim of this
investigation was to prove that positive effects of prescribed medica-
ments and physical therapy with suitable dynamic test, to patients
with lower bone mineral density, leads to the increase of muscle
strength and functional mobility. Measuring of bone mineral density
was performed on the Lunar DPX, anteroposterior scan of the lumbal
vertebra L1-L4 was performed by the method of the DXA. Materials
and methods. 125 postmenopausal women with lower bone mineral
density were included in the prospective study, and were treated
with prescribed medicament and physical spa therapy for six months.
Results. In the group without therapy during six months with avera-
ge T-score = -2,3 (BMD=0,897g/cm2) reduction in muscle strength
and mobility in the LS part of the spinal column of 15,47% was noti-
ced. The second group also with 25 patients and average T-score = -
2,4 (BMD=0,886g/cm2) was treated with physical spa therapy. After
six months, in this group muscle strength and mobility in the LS part
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was increased by 17,92%, especially in contraction extensors by
28,43%. The third group with 50 patients and average T-score = -2,7
(BMD=0,860g/cm2 ) was treated with calcium and vitamin D3, besi-
des physical therapy. After six mounts, muscle strength and mobility
in the LS part in this group increased approximately as in the pre-
vious group. In the last group there were 25 patients with average T-
score = -2,88 (BMD=0,835g/cm2 ) and the increase of muscle strength
and mobility in the LS part was far more then 35%. This group was
treated by calcium, vitamin D3, physical therapy and bisphosphonats.
Conclusion. With the applied of the prescribed medicament and
physical spa therapy in subjects with the lower bone mineral density
there is statistically significant increase of muscle strength and func-
tional mobility in the LS part of the spinal column, independent of
age, duration of the disease and the level of bone mineral density
reduction. The results showed that bone mineral density, on one
hand and muscle strength and functional mobility of the lumbo-sacral
LS part of the spine, on the other hand, are objectively dependent.

New methods of restorative treatment of patients with
cerebrovascular diseases
D. Penionzhkevich, F. Gorbunov
The Russian Scientific Centre for Restorative and Resort Medicine,
Moscow, Russia

Introduction. Modern researches of neurochemistry testify to
presence at preparations, as Dimephosphon and Mexidol properties
of the membrane protector, capable to regulate of Calcium homeo-
stasis, to reduce neurotoxic action of the raised concentration of
exciting amino acids. Materials and methods. For strengthening of
medicinal electrophoresis influence, we had been used methods of
transcerebral and segmental reflex physiotherapy such factors as
variable magnetic field and local d’arsonvalization, that has in turn
helped to change pharmacological activity of the substances entered
at electrophoresis and to raise clinical efficiency in surveyed groups.
It was inspection of 80 patients at the age from 32 till 65 years. All
patients received base therapy in the form of courses hydrokine-
zotherapy, massage and the general siliceous baths.Results. In the
course of treatment similarities and distinctions of influence of stu-
died complexes on clinik-neurologic displays have come to light,
positive dynamics which was characterized by decrease in intensity
of headaches, noise in ears, dizziness, improvements of structure of
the dream was traced. By data of Dopplergraphy of extra cranial
departments after a course of Dimephosphon and Mexidol elec-
trophoresis in combination with d’arsonvalization there is the inclu-
sion of collaterals, and also development of a cerebral haemodyna-
mic reserve in pools of carotids at 77% of patients. Conclusion.
There were positive shifts of electrolyte’s indicators (Ca, Mg, P, Na)
whey of blood after course of treatment. Normalization of the elec-
trolytic blood structure in all groups is dependent proportional to
the general changes of metabolism in fabrics, at the expense of
increase in permeability of cellular membranes, reduction of proces-
ses lipid per oxidation and as consequence of it is restoration of the
micro molecular link in the fabric metabolism.
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Physiobalneotherapy methods in rehabilitation pro-
grams of patients with cardiovascular diseases
V. Badtieva
The Russian Scientific Centre for Restorative and Resort Medicine,
Moscow, Russia

Introduction. Objective the researchs was to develop and to
prove scientifically new programs of not medicamentous treatment
and secondary preventive maintenance of patients with an arterial
hypertension and ischemic heart disease combination, revealing pre-
vailing influence mechanisms of physiobalnefactors and definitions
of the differentiated indications to their use.Materials and me-
thods. The studied contingent consisted of 127 patients with combi-
nation of arterial hypertension II-III degree and ischemic heart disea-
se, angina pectoris II-III class. Patients have been divided into 3
groups: I group received laser therapy, physical exercises, massage,
gas carbonic baths; II group patients in addition received the general
baths with Iodine and bromine; III groups – in addition contrast
baths. Active action of I rehabilitation complex which was reduced

pressure and angina, normalization of a daily arterial pressure profi-
le, quantity and duration reduction of an myocardium ischemia epi-
sodes, did heart work economical, increase myocardial and coronary
reserves, normalization of diastolic heart functions. Results.
Addition of a contrast baths course had an extra training effect on an
organism, promoted more reduced pressure and angina, reduction
of arterial pressure variability, coronary growth, myocardial and
aerobic reserves with economy of its works, summarizing action of I
complex factors on patients with a combination of arterial hyperten-
sion II-III degree and ischemic heart disease, angina pectoris II class.
Conclusion. Thereby, considering expanding vessels and reduced
pressure and angina laser therapy, training action through various
mechanisms of medical gymnastics, gas carbonic, the general baths
with Iodine and bromine and the contrast baths applied in sparing
medical modes, the offered complexes probably could be included
in programs of treatment and secondary preventive maintenance of
patients with the arterial hypertension and ischemic heart disease
combination, concerning to high and very high risk group of cardio-
vascular complications development.
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Theory of intensity in care-rehabilitation
G. Graziani, A. Marchese, M.L. Nicodemo, M. Celestini
U.O.C. di Riabilitazione Ospedale S. Spirito, Roma

Introduction. In the hypothesis of a new organization of the
rehabilitation’s circuit, elimination of the structure’s codes and identi-
fication of a logistics area of intensive care in a single work asses-
sment has been suggested. These, leaving current classification:
MDC1 (neurological post-acute) and MDC8 (orthopaedic post-
acute). Physiatrists are able to measure cognitive and physical abili-
ties and plan an intervention strategy which generally focuses on
improving capacity or residual capabilities so that patients can carry
out activities of daily living. Environment and personal factors can
greatly influence expression of these skills in everyday life. Thus
emphasizes the need for a single classification and an assessment
instruments related to it, in every areas (primal and social). That
would provide the basis for an assessment and an interdisciplinary
study. These tools make this research comparable and useful as a
reference model to describe health components (Body Functions
and Structures, Activities and Participation) and some of its related
components (social and personal factors) through a unified and
standard language. Therefore it is necessary to set a new organiza-
tional structure through a case-mix, with the introduction of criteria
of admission, for an integrated assessment of the following criteria:
Clinical; Medical Care; Rehabilitation; Social factors. In relation to:
Pre-morbid phisycal-statement; Severity of the disease (media/severe
disability); High or low nursing/physiotherapy care; Role of family;
Motivation and willing of patient. However, some of the co-morbidi-
ties represent the true disease from primary care in relation to acute
event that led to hospitalization in rehabilitation post-acute. The
amount of diseases involve: Delay recovering; Higher aid-care; A
longer hospitalization; More complexity in the management. Ma-
terials and methods. Actually there is no model that supports these
levels of assistance, based on diagnostic codes related to the cost-
effectiveness-efficacy. This model is currently under study from
scientific societies by the National SIMFER and ASP. Statistically we
assessed a “weight” of the complexity’s care through a
CORRECTION’s FACTOR that has the objective to reduce Barthel
Index  during check-in procedure, through a mathematical formula
balancing the intensity care through the discharge’s data indicated
by single region (RAD-R in the Region of Lazio). We have combine-
ded: Age; Number of co-morbidities; Number of clinical compromi-
ses; Barthel Index; Urinary and faecal incontinence; Tranfers; Use
WC; Number and level of sore. Results in progress conclusion. In
order of this we have to propose a new organization and structure
of the department, based on logistics, staff, technology, assessment
tools with a interdisciplinary team that knows how to integrate local
environmental and social sector. Finally this new assessment will
imply a new modulation of remuneration with specific DRG- F.
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Modern rehabilitation programs in physiobalneothe-
rapy of lymphedema of lower extremities
T. Apkhanova, V. Badtieva
The Russian Scientific Centre for Restorative and Resort Medicine,
Moscow, Russia

Introduction. A choice method in treatment Lymphedema of the
lower extremities I-III stages is conservative therapy which includes
medicamentous and not medicamentous methods including the
recommendations about change of the life’s way, compression by a
low-stretch elastic stocking and complex physiotherapy. Materials
and methods. Action of various physical factors is directed on sti-
mulation of the lymphatic drainage both restriction lymph formation
and normalization of processes of micro vascular circulation closely
connected with it. We developed and used in rehabilitation pro-
grams the technique of magnetic stimulation, magnetic laser therapy,
pulse matrix laser therapy, criotherapy, pneumocompressions, bal-
neotherapy (mineral baths and black mud), thalassotherapy
(algotherapy with cold seaweed application). Also it’s applied
Manual Lymph Drainage and bandaging of the affected limb follows
each MLD session. Results. At I stage - the elastic compression, pre-
ventive and medical rehabilitation programs (magnetic stimulation,
pneumo compression, magnetic laser therapy, pulse matrix laser the-
rapy, balneotherapy, thalassotherapy). At II stage – recommenda-
tions about change of a way of life, compression therapy, medical
rehabilitation programs (pneumocompression, magnetic laser the-
rapy, pulse matrix laser therapy, magnetic stimulation, criotherapy,
balneotherapy, thalassotherapy, Manual Lymph Drainage and banda-
ging of the limb). At III stage – change of a way of life, compression
therapy, medical rehabilitation programs (pneumocompression,
magnetic laser therapy, magnetic stimulation, pulse laser therapy,
criotherapy, balneotherapy, Manual Lymph Drainage and bandaging
of the limb) are spent 2-3 times a year. At IV stage – patients accept
surgical treatment with carrying out of conservative preoperative
preparation and postoperative rehabilitation. Conclusion. Creation
of rehabilitation programs of regenerative treatment of patients with
Lymphedema has allowed to raise considerably efficiency of conser-
vative treatment of patients with Lymphedema and to create neces-
sary base for development in Russia a physiotherapeutic direction.
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Curved walking in stroke patients
A. Nardone1,2, M. Godi1, G. Margherita1, M. Schieppati3,4
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Introduction. Curved walking requires complex adaptations,
including shift of body weight to counteract the ensuing centrifugal
force and production of strides of different length between legs
(1,2). We hypothesised that gait would be more stressed in hemipa-
retic patients (HP) than in normal subjects (NS) when walking along
curved with respect to straight trajectories. Materials and methods.
Twenty HP and 20 NS walked along straight or curved trajectories at
self-paced cadence and velocity. Mean step frequency and gait velo-
city were computed from video-recordings. Centre of pressure
during quiet standing (CoP) was recorded. An electronic walkway
detected the asymmetry of single support and the degree of foot
yaw angle at mid-stance. Results. CoP was mostly shifted toward
the unaffected limb. Step frequency and velocity were smaller in HP
than NS during both straight and curved gait. Velocity ratio between
curved and linear gait was smaller in HP than NS. Velocity during
both curved and linear walking in HP was independent of affected
body side or direction of rotation, but inversely correlated to paretic
limb weakness, asymmetry of single support, lateral shift of CoP
during quiet stance. External rotation of paretic foot relatively favou-
red curved walking toward the paretic side. Conclusion. Curved
locomotion is defective in HP, but impairment is not dependent on
direction of rotation across patients, indicating a shared task
between legs, or occurrence of effective functional adaptation, or
both. Nevertheless, the velocity of curved walking is modulated by
asymmetry of body weight and orientation of the paretic foot (3).
These findings advocate rehabilitation exercises aimed at targeting

curved walking, restoring the appropriate symmetry of body weight
distribution and foot orientation in the horizontal plane.
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Osteoporos›s ›n pregnancy
Gulseren Akyuz
Marmara University School of Medicine, Dept of P.M.&R, Istanbul,
Turkey

Osteoporosis is a systemic skeletal disorder characterized by low
bone mass and microarchitectural deterioration of bone tissue. While
osteoporosis is seen very often, osteoporosis in pregnancy is a rare
clinical problem with unknown etiology and pathophysiology. The
condition of idiopathic osteoporosis related to pregnancy was first
described as a clinical syndrome in 1955 by Nordin and Roper.
Whether pregnancy is accidental or is a direct etiologic cause for
osteoporosis are questions that remain unanswered. The normal pre-
gnancy induced changes in bone and mineral metabolism allows
adequate delivery of calcium to the fetus, mostly in the last trimester
of pregnancy. The calcium demand during pregnancy and lactation
can be adressed by compensatory mechanisms including increased
intestinal absorbtion of calcium driven by 1,25 dihydroxyvitamin D,
decreased urinary excretion of calcium and mobilization of calcium
from the maternal skeleton. Parathormone related peptide (PTHrP)
release from the lactating breast into the maternal circulation might
be responsible from the rapid bone resorption during lactation.
Other causes might be milk production, lactation associated ame-
norrhea and calcitonin deficiency. Therefore pregnancy and lactation
may have significant impact on bone density loss and this may result
in pregnancy induced osteoporosis and related fractures. The symp-
toms occur mostly during the first pregnancy and usually does not
recur. Changes during pregnancy when superimposed on a decrea-
sed bone mass, may lead to pain. Affected women usually present
with back pain which appears in last trimester of pregnancy or
immediately postpartum, loss of height and fractures. Pregnancy
associated osteoporosis is characterised by the vertebral fractures
and more rarely fractures of the hip, pubic rami and ribs. The higher
prevalence of fractures in the mothers of patients support the possi-
bility of an underlying genetic component. Studies have shown that
only a minority of these women have risk factors for osteoporosis
and they suggest that bone turnover increased activity and bone
mineral density return to normal by six months after weaning. It
appears to be clinically distinct from transient osteoporosis of the
hip occuring during pregnancy, which is characterized by early pre-
sentation, periarticular hip pain and restricted hip motion. Also
secondary causes of osteoporosis, that may cause back pain and
fractures during pregnancy, should be taken into consideration. At
the moment no guidelines exist the theraphy of pregnancy associa-
ted osteoporosis, this means each case must be analyzed on an indi-
vidual basis in order to decide the treatment plan.

Rasch analysis of the Stress-Energy Questionnaire 
Å. Lundgren-Nilsson1, A. Pousette2, A. Ekman2, P. Larsman3

1Departement of Clinical Neuroscience and Rehabilitation,
Rehabilitation medicine Group. Institute of Neuroscience and
Physiology at Sahlgrenska Academy, University of Gothenburg
2University of Gothenburg, Occupational and Environmental Health
3Department of Psychology, University of Gothenburg.

Introduction. Stress and fatigue are increasingly recognized as
important facets of health in the workplace and elsewhere. Routine
monitoring of levels of stress and energy may be facilitated by the
Stress and Energy Questionnaire (SEQ). Materials and methods.
Data was collected from 434 persons in a representative sample
from the population in west Sweden. The age range was 18-64 years
and 47.2 % were male. Over a third (34.3%) reported depressive fee-
lings, based on a single question.Data from the two subscales of the
SEQ were fitted to the Rasch model. A detailed analysis of scoring
function and fit to the model was assessed. Analysis of Differential
Item Functioning (DIF) was undertaken for gender and depressive
feelings. Results. The existing six category scoring system for both
scales was found to be valid and the distribution of item matched
the distribution of persons. No item or person showed misfit to
model expectations . DIF was found for gender on the stress scale
item ‘pressured’, and for both gender and depressed feelings on the
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item ‘passive’ in the energy scale. Otherwise both the energy scale
and the stress scale showed acceptable psychometric properties.
Conclusion. The SEQ was found to be unidimensional, valid and
reliable, and satisfied the rigorous standards of the Rasch measure-
ment model. Further work is required to determine if the scales
work the same way in different groups (e.g. diagnoses). 

Psychometric properties of the Shirom–Melamed
Burnout Questionnaire (SMBQ)
Å. Lundgren Nilsson1, I.H. Jonsdottir2,G. Ahlborg Jr3, J. Pallant4, 
A. Tennant5
1Institute of Neuroscience and Physiology, Department of Clinical
Neuroscience and Rehabilitation, niversity of Gothenburg , Sweden
2The Institute of Stress Medicine, Carl Skottsbergsgata 22B, 413 19
Göteborg, Sweden
3Occupational and Environmental Medicine at the Department of
Public Health and Community Medicine, Sahlgrenska Academy at
the University of Gothenburg, Gothenburg, Sweden
4School of Rural Health, University of Melbourne, Australia. 
5Department of Rehabilitation Medicine, Faculty of Medicine and
Health, The University of Leeds, UK,

Introduction. Suboptimal on-the-job performance and sickness
absence due to mental health problems are becoming a major con-
cern in many countries. Long-term sickness absence due to mental
disorders has increased from the mid-1990s onwards in Sweden, and
the foremost cause is believed to be psychosocial stress, especially at
work. Ascertaining the risk of, for example, burnout, thus becomes an
integral part of monitoring the workforce. Materials and methods.
Data collected from 319 persons all diagnosed with stress-related
Exhaustion Disorder (ED), using the diagnostic criteria as proposed by
the Swedish National Board of Health and Welfare (National Board of
Health and Welfare 2003), was used for examining the properties of
the Shirom–Melamed Burnout Questionnaire (SMBQ). There were 219
women and 100 men with a mean age of 42 years. Initially the struc-
ture of the scale was examined with a Principal Component Analysis
(PCA). After this a Mokken analysis was conducted to determine if a
non-parametric probabilistic Guttman-style relationship existed in the
data. Based on these results data from the SMBQ was fitted to the
Rasch model. A detailed analysis of scoring function, fit to the model
was assessed. Analysis of Differential Item Functioning (DIF) was
undertaken for gender and age. Results. The PCA gave three factors
of the scale and can be described as a combination of the burnout
and listlessness domains; a tension domain, and a cognitive weariness
domain. The Mokken scale analysis also revealed tension as a separa-
te scale and all but one of the remaining items contributed to a
second scale. After adjustments for disordered thresholds and local
dependence, the subscales were found to fit the Rasch model. No DIF
was found. Conclusion. The SMBQ subscales and the total SMBQ are
valid for use with ED patients after adjustments. A conversion table
can be created for clinicians and researchers to convert ordinal data to
interval level. Further work is required to explore the use of the scale
to detect early ED in the population.

Past and present issues in Rasch analysis: the
Functional Independence Measure (FIM™) revisited
A. Tennant1, Å. Lundgren Nilsson2

1Department of Rehabilitation Medicine, Faculty of Medicine and
Health, The University of Leeds, UK, 
2Institute of Neuroscience and Physiology, Department of Clinical
Neuroscience and Rehabilitation, University of Gothenburg , Sweden

Introduction. Since 1994 over 60 Rasch/FIM papers have been
published representing a wide variety of analytical practice.
Materials and methods. An example of current analytical practice
is given with data from the FIM™ Motor scale, based upon secon-
dary analysis of 340 in-patients undergoing rehabilitation following
stroke (Tennant A, et al, 2004). A number of key choices can be
made about the analytical strategy, for example, using the rating
scale or partial credit parameterizations; rescoring disordered thre-
sholds or not. Results. Where items were not rescored, the fit of the
partial credit parameterization was better than the Rating Scale ver-
sion. When disordered thresholds were re-scored, fit improved, and
considerably so with rescored items using the Partial Credit version
where the number of misfit items has fallen to 5. However, conside-
rable local dependency existed in the data, associated with the four
underlying domains of ‘self care’ (6 items); ‘sphincter control’ (2
items); ‘mobility’ (3 items) and ‘Locomotion’ (2 items). The domains

were made into four testlets, and the analysis repeated. This achie-
ved adequate summary fit with no misfit. With strict unidimensiona-
lity this provides an optimal solution for the FIM™ Motor scale, retai-
ning all items. Conclusion. The current solution retains the clinical
utility of the scale (clinimetric) for rehabilitation management while
at the same time satisfying modern psychometric measurement stan-
dards. It also suggests that the majority of misfit previously reported
for the FIM™ Motor Scale may have been attributable to the effects
of local dependency as well as, or in combination with the choice of
an inappropriate parameterisation of the polytomous model. 
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The European Project SMILING: Self Mobility Impro-
vement in the Elderly by counteracting falls
F. Marcellini1, M. Bulgheroni2, S. Bar-Haim3, I. Melzer4, C. Bula5, 
D. Carus6, L. Chiari7, D. S̆ims̆ik8, J. Penders9, K. Aminian10, P. Pavlov11

1INRCA: Italian National Institute on Ageing ,Italy
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Introduction. The European project SMILING (FP7, ICT, GA
215493, EC funded  2.250.000) started on 1st January 2008. Eleven
research centers, universities and companies of 5 European countries
(IT, CH, UK, NL, SK,) and Israel are involved in it. The SMILING
project aims to counteract falls in old age. On the basis of the chaos
theory, SMILING will develop a wearable computer-controlled device.
Materials and methods. Prototypes of the system were built to be
validated in 4 European countries (IT, NL, CH, SK). The study design, a
randomized controlled cross-over trial, is carried on about 96 elderly:
the subjects, divided into two groups, will perform 8 weeks of training,
4 with SMILING system in activity and 4 with SMILING system not
working, as control. The progress is evaluated 3 times, through que-
stionnaires on physical-psychological functioning, acceptance of tech-
nology and gait analysis parameters. Results. Currently, the validation
is running. The results are about the recruited subjects in Israel (27)
and Italy (27). Those subjects matched these criteria: age ≥ 65 years,
ability to walk at least 20 meters independently, one or more falls in
the previous year, no visual and hearing impairments, Tinetti’s POMA
score between 22-26, positive evaluation at Codex examination, 4-
items Geriatric Depression Scale score = 0. The baseline results of the
Israeli and Italian elderly are on the following tests: POMA, Narrow-
base walking test, Short Physical Performance Battery, Home safety
check-list, SF-12, Falls Efficacy Scale International, 6-Minute Walking
Test. Conclusion. The SMILING validation is running. It is expected to
validate the system from the technological and clinical side.
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Accelerometry-based activity spectrum in persons with
chronic physical conditions 
J.B.J. Bussmann, H.J.G. van den Berg–Emons, H.J. Stam
Dept. of Rehabilitation Medicine and Physical Therapy, Erasmus MC
University Medical Center Rotterdam

Introduction. Life expectancy has increased in persons with
chronic physical conditions. As a consequence, health problems
related to an inactive lifestyle are of increasing concern in this seg-
ment of the population. The aims of this study were 1) to give an
overview of the impact of a variety of chronic physical conditions
on accelerometry-based levels of physical activity and to identify
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high-risk conditions; and 2) to compare these objectively assessed
activity levels with the levels estimated by rehabilitation physicians.
Materials and methods. We summarized data on the level of
everyday physical activity, as objectively measured with an accelero-
metry-based activity monitor, in 18 chronic physical (sub) condi-
tions, comprising 461 people. Thirty-one rehabilitation physicians fil-
led in a questionnaire designed to obtain their estimates of the level
of physical activity in patients with the various conditions. Results.
Only 3 of the studied conditions had normal activity levels (>90% of
the able-bodied level). Persons with transtibial amputation (vascu-
lar), spinal cord injury, and myelomeningocele (wheelchair-depen-
dent) had the lowest levels of activity, <40% of the able-bodied
level. In general, rehabilitation physicians were aware of the inactive
lifestyles, but considerably underestimated the magnitude of inacti-
vity in the high-risk conditions. Conclusion. This is the first study to
provide an objectively assessed activity spectrum in a variety of
chronic physical conditions. Although the optimal level of physical
activity may differ between able-bodied persons and persons with a
chronic physical condition, we hope that this study will contribute to
the awareness of health professionals on which chronic physical
conditions are at increased risk for an inactive lifestyle and to adap-
tation of patient management accordingly

Decompressive craniectomy and evaluation of outcome
from regional database GRACER 
N. Basaglia1, G. Zani2, L. Roma1, F. Servadei3, S. Ferro4

1Rehabilitative Medicine Unit, Department of Neurosciences/Rehabi-
litation, Sector of Rehabilitative Medicine “San Giorgio”, Ferrara
2High Speciality Unit for Rehabilitation of Severe Brain Injuries,
Department of Neurosciences/Rehabilitation, Sector of Rehabilitative
Medicine “San Giorgio”, Ferrara
3Neurosurgery Hub & Spoke, Maggiore Hospital, Parma, Santa Maria
Nuova Hospital, Reggio Emilia 
4Hospital facilities Service - General management for healthcare and
social policies, Emilia Romagna region

Introduction. The effects in the long term of decompressive cra-
niectomy in the treatment of severe head injury remain unclear.
Therefore, the objectives of this multicentric retrospective study are to
assess the effect on outcome of decompressive craniectomy and to
dimension the regional epidemiological data. Materials and
methods. Patients having decompressive craniectomy, to 2005 at
2008 years, were included. The informations regarded demographic,
clinical, neuroradiological, surgical management, mortality and outco-
me variables. The 398 patients (mean age 53,80 years) included in the
study have been selected from surgical registers, medical records and
neuroradiological images. The outcome was evaluated by structured
phone interviews and Regional Database GRACER. It allows to establi-
sh the current state of the patient and to consequently assign a
Glasgow Outcome Scale (GOS) category. Results. The dominant
aetiologies were severe traumatic brain injury (53%) and stroke (32%).
The size of the decompression was however considered too small in
58% of cases. Before surgical decompression in 83,3% of the cases the
Glasgow Coma Scale (GCS) was ≤8. The discharge destination was
mostly at another acute unit (18,8%) and at home (14,1%). The main
outcome measure (GOS) was an unfavourable: 55,6% death (38,3%
before discharge; 17,3% after discharge); 6,9% Vegetative State; 16,3%
Severe Disability; 10,4% Moderate Disability and 10,7% Good
Recovery. Conclusion. The results provide a picture of neurosurgical
surgical approaches to the management of brain injured patients:
mostly patients dies or remains in a poor neurological condition.

References 
Hutchinson P.J. et al.: Decompressive craniectomy in traumatic brain injury –

time for randomized trials?. Acta Neurochir (Wien) (2005) 147:1-3.
Boldrini P., Basaglia N.: GRACER: un progetto di rete integrata regionale di

strutture, presidi e servizi riabilitativi per le persone affette da Gravi
Cerebrolesioni Acquisite. Giornale Italiano di Medicina Riabilitativa
(2002)16: 61-77

Pressure ulcers in spinal-cord injured patients. A
Retrospective Study of the Effect of Lifestyle on the
Development of Pressure Ulcers
N. De Baets, T. Defloor, E. De Ruyck, G.Vanderstraeten, A.Viaene
University Hospital,dep of Physical and Rehabilitation Medicine

Introduction and objective. Spinal-cord injured patients run an
extremely high lifelong risk of developing pressure ulcers. Various
factors are implicated in this risk. In the present study it was determi-

ned whether changes in a patient’s lifestyle contributed to the sudden
onset of a pressure ulcer after a many years’ ulcer-free interval.
Materials and methods. A retrospective descriptive study was
performed, based on the medical records of 17 spinal-cord injured
patients. Results. Some of the patients experienced a number of
recurrent problems. In three patients a decline in general health pre-
ceded the development of a pressure ulcer ; in two others the ulcer
occurred during a hospital admission. In five cases isolated incidents
were responsible for the development of a pressure ulcer. In another
two cases, the patients failed to undertake immediate action at pres-
sure ulcer onset. Recommendations and conclusion. In the
patient records more attention should be paid to the most important
variables that may contribute to the development of a pressure ulcer.
Preventive measures, such as the use of specific wheelchair seat
cushions or pressure-relieving mattresses, are essential in this respect.
Concrete information about drug use, spasticity, contractures, lifesty-
le, etc. should complete the assessment. For a full appreciation of an
individual patient’s situation, it is important that his/her history be
included in the medical record. In this way, all members of the multi-
disciplinary team are well-informed of the patient’s habits and health,
and more particularly of the progression of the pressure ulcer.

Total hip arthroplasty in young patients. Rehabilitation.
S. Pantelic, O. Nikolic, Z. Bascarevic
Institut za ortopedske i hirurske bolesti (IOHB) “Banjica”

Introduction. Total hip arthroplasty are in successful use for
many years and we can say it become one of most popular orthope-
dic procedure. These kinds of operation are usually connected with
elderly people. However the development of surgical technique and
new materials make the possibility for use it in young population
even in adolescent period. The indications for THA are disabling pain
or ankylosis with malposition. Purpose. Purpose of this report is to
underline the problems and doubts connected with THA in young
patient as well as specificity of their rehabilitation. There are increa-
sing needs for THA in this age group. Case report. Female patient
21 years old with severe hip pain, limitation in ROM and swaying. In
eleven she got acute lymphoblastic leukemia treated with cytostatic
and corticosteroids. She stopped with therapy 3 years ago and disea-
se is in remission. Roentgenogram shows bilateral avascular necrosis
of the hips. There is no hematology contraindication for operation.
THA (noncemented) was done on both sides with minimal invasive
surgery, first on less damaged then on the other hip. Rehabilitation
protocol started first postoperative day, with therapeutically exercises
and gait training with assistive devices. Three weeks after second
operation she was dismissed from hospital. Patient was able for pain-
less walk with two crutches, half weight-bearing on both legs and
significant improvement in ROM. She was advised to continue reha-
bilitation in rehabilitation centre until she gets full functional reco-
very. Conclusion. Modern new material and advantage surgical
technique open new possibilities for THA in young patients having in
mind better quality of life and functional abilities.
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The Italian ABILHAND questionnaire can measure
manual ability across a variety of motor impairments
A. Simone1, L.Tesio2, V. Rota2, L. Perucca2

1Istituto Auxologico Italiano, Ospedale San Luca, IRCCS, Clinical
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Introduction. The capacity of the Italian version of the
ABILHAND questionnaire (AH23-I) to work as an impairment-inde-
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pendent measure of manual ability was tested through Rasch
Analysis (RA). Originally, this was a 46-item 4-level scale, developed
for patients with Rheumatoid Arthritis. Thereafter, a 23-item, 3-level
version retaining bimanual or alternate-unimanual items was valida-
ted in a sample of 74 Belgian and 29 Italian chronic stroke patients,
and maintained the same item hierarchy across these two distinct
impairments and countries. Later research was devoted to the deve-
lopment of impairment-specific versions, with diverse item sets and
levels. Materials and methods. In this study, the generalizability of
the original 23-item scale to a common rehabilitation case-mix was
tested by applying the scale to a sample of 150 Italian subjects: 24
healthy controls, and 126 out- or in–patients. Of these, 83 presented
with chronic hemiparesis, 10 with tetraparesis, 33 with a mix of
other neural impairments (multiple sclerosis, ataxia, Parkinson's
disease. AH23-I scores were routinely recorded from the whole sam-
ple over period of 6 months. One or more variables out of: sensa-
tion (64-Hz tuning fork- index fingertip), force (Jamar handgrip) or
dexterity (Box & Block test or Purdue pegboard assembly) were
assessed in sub-samples of patients, as per clinical routines. The
study goal was unknown to the 4 prescribing physicians and the 2
occupational therapists who administered and rated the tests. RA
(rating scale model) was performed through Winsteps™ software.
Results. Item difficulty in the AH23-I ranged over 5 logits, which
were 0-100 transformed. Item Rasch reliability index (ideal=1) was
0.94. Item internal consistency across items (ideal: 0.7-1.4) was good
(infit mean-square index ranging from 0.67 to 1.51). Average
subjects’ ability was 89 (SE 8) and 63 (SE 17) in controls and
patients, respectively. The AH23-I ability measure was significantly
correlated with measures from other sensory and motor tests (avera-
ge across hands; Pearson’s r ranging from 0.37 to 0.53, p<0.01). The
item hierarchy was substantially retained across gender, impairment
(hemiparesis vs. other), age and ability subgroups (above/below
median). The same held when the hierarchy of item difficulty was
contrasted across the present mixed sample and the original Belgian-
Italian stroke sample. Conclusion. Results suggest that ABILHAND
can be applied in its original 23-item form to a variety of impair-
ments commonly encountered in Italian rehabilitation units. 
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The synergies of instrumental assessment, botulinum
toxin (BT) and rehabilitation in the Multiple Sclerosis’
spasticity 
G. Ianieri, R. Marvulli, M. Ranieri,G. Tondi, S. Altini, L. Mastromauro,
E. Romanelli, M. Megna, G. Megna
Neurological and Psychiatric Sciences Department, Physical
Medicine and Rehabilitation University of Bari, Italy

Introduction. Purpose of this study was to compare two
methods assessing the effect of BT on spasticity: the Modified
Ashworth Scale method (MAS) and the myometric method.
Materials and methods. Two groups of 10 patients were treated
with BT and FKT (5 and 3 days a week for each group). Was evalua-
ted the degree of spasticity using MAS; using the myometric method,
were evaluated muscle tone, elasticity and stiffness. The evaluations
were performed before the administration of BT (to) and after 25, 90
and 105 days (t3). Results. Myometric method demonstrated that the
effect of the drug lasted about three and a half months for both
groups (first group: from 18.6 to 18.01; second group from 17.20 to
16.73, P <0.001). For the second group, the myometric method
demonstrated that the effect of the toxin was also present after 25
days (myometric method: from 17.20 to 15.36; MAS: from 2.13 to
2.10, p<0.001). Finally, when using the myometric method it was
possible to assess the improvement of the data of elasticity and stiff-
ness. Conclusion. Myometric method is more accurate than the
MAS. Moreover, by considering the changes in elasticity and muscle
stiffness, we have a broader view of spastic muscle, and we can bet-
ter plan appropriate rehabilitative care for each patient.
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Effectiveness of combined treatment of botulinum
toxin, biofeedback, electrical stimulation and phy-
siotherapy in chronic pelvic floor
G. Ianieri, M. Ranieri, R. Marvulli, G. Tondi, S. Miccoli, L. Mastromauro,
E. Romanelli, M. Megna, G. Megna
Neurological and Psychiatric Sciences Department, Physical
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Introduction. Purpose of this study is to determine the effective-
ness of botulinum toxin therapy, combined with pelvic floor rehabi-
litation techniques, for the treatment of pelvic floor dissinergia’s.
Materials and methods. Between January 2005 and August 2009,
15 patients (4 women and 11 men) with a mean age of 54 years
(between 31 and 68) after manovolumetria anus rectal exams were
subjected to EMG-guided inoculation of TB in the four quadrants of
the external anal sphincter. After infiltration, patients were subjected
to two sessions a week of biofeedback, electrical stimulation and
physiotherapy for a total of 8 sessions. Results. After 4 weeks,
patients underwent clinical and anorectal manovolumetria exams. All
patients were free of symptoms without any side effects. A question-
naire (0 = not at all 10 = very satisfied) assessed overall patient sati-
sfaction (averaged 9.26, p <0.001). It also demonstrated a significant
reduction in tone to manovolumetria anorectal at rest (from 54.26 to
24.6, p <0.001) and decrease (from 146.86 to 115.4, p <0.001).
Conclusion. Combined treatment of TB, biofeedback, electrical sti-
mulation and physiotherapy is very effective and without side
effects. Patients can therefore avoid the common therapy drug, such
as the local treatment with nitrates, often ineffective and poorly tole-
rated because they can cause the onset of headaches.

References 
1. Katsinelos P, Papaziogas B, Koutelidakis I, et al. Topical 0.5% nifedipine vs.

lateral internal sphincterotomy for the treatment of chronic anal fissure:
Long-term follow-up. Int J Colorectal Dis 2006;21:179–83.

2. Witte ME, Klaase JM. Botulinum toxin A injection in ISDN ointment-resistant
chronic anal fissures. Dig Surg 2007;24:197-201.

3. Madalinski M, Chodorowski Z. Relation between botulinum toxin and nitric
oxide donors in the treatment of the chronic anal fissure. Med Sci Monit
2005;11:HY1-HY5.

Objectives for logopedic management of serious acqui-
red brain injury patients in early post-acute rehabilita-
tion – proposal of a chart for multidisciplinary observa-
tion of functionality in the orofacial region
M. Manfredini, A. Stori, R. Tralli, G. Arioli
“Carlo Poma” Hospital, Rehabilitation Department, Specialist
Rehabilitation Unit, “Destra Secchia” Hospital Trust, Pieve di
Coriano, Mantua

Introduction. It is a widely held opinion that where patients are
in a vegetative and/or minimally responsive state, there is a need: to
initiate treatment even before the patient shows signs of conscious
response; to evaluate cognitive responsiveness with standardized
tools, not least through multidisciplinary comparison of responses to
stimuli in diversified contexts, observing certain common denomina-
tors (controlled environment, qualitative/quantitative progression of
stimuli, presence of relatives, choice of material). Given that a
variety of important functions take place in and around the buccal
cavity (exploration of surroundings, feeding, breathing, communica-
tion...), it is believed that functionality of the orofacial region should
be a component of primary importance in the approach to the
patient’s condition, both in favouring sensory and perceptive stimu-
lation that can be provided by all members of the team, and as a
tool for evaluating the evolution of patient responses based on the
principle of behaviour repeatability in different contexts. Materials
and methods. With the end in view of facilitating comparison
between operators, a chart is proposed for use by all disciplines
involved, on which to gather data relating to the observation of cer-
tain fixed parameters while various activities are being performed.
The proposed use of an observation chart is applicable to the stage
of early interdisciplinary treatment for patients in a vegetative and/or
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minimally responsive state, characterized by scores of LCF 2/8 and
LCF 3/8 on the Levels of Cognitive Functioning scale. With regard
specifically to the protocol, treatment must always be preceded by
an assessment of the patient, both overall (clinical-cognitive-beha-
vioural), and specifically logopedic (search for signs indicating diffi-
culty in swallowing and/or risks to breathing, assessment of praxis,
of archaic physiological and/or pathological reflexes, of swallowing,
of breathing and of posture). In early post-acute rehabilitation,
moreover, orofacial stimulation must be conducted in a context of
daily patient care activities — personal hygiene, mobilization, chan-
ges of posture — seeking both to provide sensory stimuli (visual,
gustatory, olfactory, tactile, thermal…) and to facilitate basic move-
ments and/or inhibit pathological reflexes, evoking responses.
Results. Particular importance should be given to the context in
which the protocol is developed: the patient’s premorbid experien-
ces / habits and current clinical status must be assessed; particular
care must be given both to the external environment, so that stimuli
can be presented in an orderly fashion, not prolonged, accompanied
by verbal explanation or otherwise, and to the most suitable postu-
re, paying attention especially to the head/neck/torso system; a tem-
poral sequentiality emulating daily routine must be applied (for
example, regular times, suitably adjusted lighting…); emphasis
should be given operationally to the affective and emotional aspect
(involvement of relatives, use of material having particular signifi-
cance for the patient…). Conclusion. Finally, intervention strategies
of the protocol must be developed through a system of research for
answers, then adaptation of the stimulus and redefinition of the
objective, always followed by comparison of answers produced,
both at sequential intervals in time, and applying a system of com-
parison with other members of the team.
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Does human gait exhibit comparable and reproducible
long-range autocorrelations on level ground and on
treadmill?
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Introduction. Stride duration of young healthy subjects fluctuates
over the long-term in a very complex way. The presence of long-
range autocorrelations among these fluctuations has already been
highly suggested for subjects walking on level ground1, but the
mathematical methods used among studies are variable. Moreover,
despite the frequent use of a treadmill in rehabilitation, the presence
of such autocorrelations was nearly exclusively assessed during level-
ground walking. The first aim of this study was to detect the presen-
ce of long-range autocorrelations during level-ground walking with a
high level of evidence. The second aim was to challenge the persi-
stence and the reproducibility of the results during treadmill walking.
Materials and methods. Stride duration fluctuations of ten young
healthy subjects were first assessed on a 37m-long track, using an
integrated approach that combines rescaled range analysis and power
spectral analysis2. Next, the same walking test was performed twice
on a treadmill, in order to test the persistence and the reproducibility
of the results obtained during treadmill walking. Results. The outco-
mes of this study confirm with a high level of evidence that long-
range autocorrelations are present among stride duration variability
on level ground. The persistence and the ducibility of the results

during treadmill walking also validate the use of the treadmill to
assess the long-term fluctuations of human gait. Conclusion. These
conclusions widen the current fields of gait analysis. The assessment
of long-range autocorrelations could be combined with other gait
parameters traditionally measured on a treadmill in order to improve
our understanding of normal and pathological gaits and to enhance
our knowledge pertaining to motor control.
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Botulinum toxin versus Fascial Manipulation tecnique
in the treatment of chronic facial pain associated with
temporo-mandibular dysfunction
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Introduction: The present investigation is a preliminary randomi-
zed clinical trial with the aim to assess the efficacy of type A botuli-
num toxin and Fascial Manipulation tecnique to treat myofascial
pain symptoms and to reduce muscle hyperactivity in bruxism.
Materials and methods. Thirty patients (22 males, 8 females; age
range 23-69 years) with a diagnosis of chronic facial pain associated
with myofascial syndrome were randomly divided in 2 groups: 15
subjects (9 women, 6 men, mean age 44) were treated with botuli-
num toxin injections (group A) and 15 subjects (10 women, 5 men,
mean age 49) were treated with four sessions of Fascial
Manipulation technique (group B). All the patients were assessed
with the Research Diagnostic Criteria for Temporomandibular
Disorders axis II (intensity of facial pain, limitation of ADL) Results.
The group A showed a decrease in pain (from 8.1 to 6.8 of the VAS
scale) and in the masticatory pain (from 4.6 to 3.8). Moreover, botu-
linum toxin injections permit to quit habits of tooth grinding and
clenching. There are no side effects further a “fixed” smile for about
6 to 8 weeks. In group B a reduction of pain intensity was evident
(from 6 to 2.1). Significant differences were found in rest pain
between pre-intervention and both post-intervention and one month
follow-up periods. Besides, all the participants reported reductions
in headache frequency and intensity over time, although only in the
group B this improvement was statistically significant (88.5%).
Surface electromyography mesured a decrease of frequency (micro-
volt) and amplitude of muscle activity in both groups, but higher in
group A. Conclusion. Results from the present study support the
efficacy of BTX-A and Fascial Manipulation technique to reduce
myofascial pain symptoms in bruxism, and it is probably that using
both the methods could further improved the outcomes. A larger
definitive trial will be needed to confirm this hypothesis. 

Effects of a rehabilitation treatment including kine-
sitherapy and hydrokinesitherapy in a spa centre: a
randomized controlled trial in patients with postmeno-
pausal osteoporosis
S. Masiero1, L. Bonaldo1, A. Stecco1, S. Bressan1, C. Ferraro1, A. Lalli2
1Rehabilitation Unit, University of Padova, Italy
2Centro Studi “Pietro D’Abano”, Abano Terme (PD), Italy.
The study was supported by a grant from Region Veneto (DGR n.
2588 -2004) 

Introduction. Recent studies have shown that women with post-
menopausal osteoporosis present postural modifications associated
with changes in balance, leading to increased risk of falling. The aim
of rehabilitation in these patients is to reduce fall risk and prevent fall
complications. The objective of this study was to evaluate the impact
on posture and balance of an association of kinesitherapy and
hydrokinesitherapy in a spa centre, in females with postmenopausal
osteoporosis. Materials and methods. A group of 65 subjects with
postmenopausal osteoporosis (mean age 63.1 years; T-score < -2.5
measured by the Dexa technique), were randomized into 2 groups: an
experimental group (EG) with 32 subjects (mean age, 62.9±2.1) and a
control group (CG) with 33 subjects (mean age 63.9 ±1.5). The EG
underwent rehabilitation treatment including kinesitherapy and
hydrokinesitherapy in a spa centre, while the CG received no rehabili-
tation treatment. At baseline and after 12 months all subjects were
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evaluated with a compass-needle pocket goniometer (IncliMed®) for
spinal mobility and a force platform balance, with eyes both open and
shut. Results. At baseline assessment no significant differences were
found between the two groups. At final assessment, after treatment,
the women in the EG presented a significant improvement in balance
compared to those in the CG. In particular, analysis with the force
platform balance yielded a statistically significant decrease (p<0.050)
in sway path, sway area and A-P sway values with eyes shut, in addi-
tion to a non-statistically significant decrease in the same parameters
with eyes open. Assessment of the vertebral column showed postural
alignment at the level of the thoracic kyphosis, with changes in partial
values and an improvement in vertebral column mobility in the sagit-
tal plane. Conclusion. This study suggests that our rehabilitation pro-
gramme can alter postural state, improve spinal mobility, reduce
balance instability and consequently decrease the risk of falling.

Post-stroke robotic training of the upper limb: a rando-
mized trial study (preliminary results)
S. Masiero1, G. Rosati3, S. Valarini1, P. Poli1, G. Ferlini2,  A.Chiasera2,
M. Armani2, A. Rossi3, C. Ferraro1

1Department of Rehabilitation Medicine, University of Padua, Italy
2Neuromotor Rehabilitation Unit, Eremo Hospital, Arco (TN), Italy
3Department of Innovation in Mechanics and Management,
University of Padua, Italy
The study was supported by a grant (year 2008) from the
Autonomous Provinces of Trent (Italy)

Introduction. Robot therapy can be a promise in rehabilitation
treatment in post-stroke patients; the aim of our study was to asses a
rehabilitation protocol that allows to directly comparing the effecti-
veness of the robot therapy (by NeReBot developed at Padua
University) to the traditional rehabilitation treatment. Materials and
methods. Ten hemiparetic patients after a mean of 14.5 (SD 5.5)
after a unilateral, ischemic embolic, or thrombotic stroke (mean age
71.2 (6.1) y.; 7 male and 3 female) were randomized in the experi-
mental group (EG; n=5) and the control group (CG; n=5). Patients of
both groups received the same length per day of treatment time (120
minutes) for five days a week and for five weeks. The daily treat-
ment (120 minutes) in the EG included traditional rehabilitation the-
rapy (for a ratio of 65%) and robotic therapy (for a ratio of 35%):
robotic sessions will last an average of 20 minutes, twice a day that
consisted of peripheral manipulation of the shoulder and elbow of
the impaired limb, correlated with visual stimuli. The CG will receive
only the traditional rehabilitation treatment. Clinical evaluation were
performed at the baseline, after 5 weeks (i.e., at the end of treat-
ment protocol) and 3 months after the beginning of the rehabilita-
tion treatment with: 1) Medical Research Council for deltoid, biceps
and triceps, wrist flexors and wrist extension muscles; 2) Fugl-Meyer
Assessment for shoulder/elbow and coordination and wrist/hand
subsections; 3) Motor-Functional Independent Measure; 4) box and
block test; 5) a questionnaire of acceptance NeReBot therapy (1-10;
10 maximum acceptance). Results. The 2 groups were comparable
in demographic characteristics and no significative differences were
found in pre-treatment clinical evaluations. Compared with the
patients in the CG, the EG showed not significant difference in
motor impairment and functional recovery of the upper limb, as
measured in all the clinical assessment at the end of rehabilitation
treatment protocol and at 3-months follow. The questionnaire admi-
nistered to the EG patients at the end of robot therapy showed that
this form of intervention was well accepted and tolerated (mean
score, 7,5/10) and all patients were in favor of including NeReBot
training in rehabilitation program. Conclusion. Specific sensorimo-
tor stimulation by NeReBot appears to lead an improvement to
motor and functional outcome in the impaired upper limb, similarly
to the traditional rehabilitation treatment and the improvement persi-
sts at the 3-month follow-up. On the base of our preliminary results,
robotic therapy by NeReBot may therefore effectively complement
standard rehabilitation in paretic upper limb post-stroke patients.

Twelve-month follow-up of rehabilitation treatment for
the management of patients with ankylosing spondyli-
tis in anti-TNF treatment. A randomized controlled trial
S. Masiero1, L. Bonaldo1, M. Pigatto1, R. Ramonda2, A. Lo Nigro2, 
L. Punzi1, C. Ferraro1

1Department of Rehabilitation Medicine, University of Padua, Padua,
Italy
2Department of Rheumatology, University of Padua, Padua, Italy

Introduction. Management ankylosing spondylitis (AS) requires a
combined pharmacological and non-pharmacological therapy. The
aim of this study was to assess the long term effects on pain, spine
mobility, physical function outcome of the rehabilitation program.
Materials and methods. Thirty-eight outpatients (8 women and 30
men, mean age 47.5±10.6 years) with clinically stabilized AS, in treat-
ment with a standard dose of TNF drugs for at least 9 months, were
consecutively enrolled into the study and randomly recruited to reha-
bilitation (n=18; Rehabilitation Group, RG) or no rehabilitation treat-
ment (n=20; Control Group, CG). Rehabilitation treatment included 2
educational meetings and 12 exercise sessions (60 min. session, 2
times/week), including exercises for spine/hip joint flexibility, stret-
ching, chest and breathing expansion. The patients were taught the
programmed exercises and encouraged to perform them at home at
least three times per week. Outcome assessment after rehabilitation
treatment and 12-months follow-up included: spinal pain intensity by
the Visuo-Analogue Scale, Bath Ankylosing Spondylitis Metrology
Index, Bath Ankylosing Spondylitis Functional Index, Bath
Ankylosing Spondylitis Disease Activity Index, chest expansion, acti-
ve range of motion of cervical and lumbar spine measured by a
pocket goniometer (IncliMed®). Results. The 2 groups were compa-
rable in demographic characteristics and no significative differences
were found in clinical evaluations at baseline. Intragroup comparison
after the rehabilitation treatment (after 2 moths from the start)
showed that the RG significantly improved (p ≤ 0.050) in pain, func-
tional and spine mobility, compared to CG, and the results were
maintained to check at 12-month follow-up. Conclusion. Our results
show that the combination of an intensive group exercise and an
educational-behavioural program can provide promising results in
the long-term functional and mobility outcomes for the management
of patients with clinically stabilized SA in treatment with TNF.

Acethylcholinesterase inhibitor donepezil chlorohydra-
te effectiveness in critical cognitive impairment and
behavioural disorders after serious TBI: a case report.
M. Calegari1, S. Di Carlo1, L. Cocchini2, A. Eskenazi2, C. Macchetta2,
M. Beatrici2, A.L. Fogliato3
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Introduction. Cognitive impairment is a common neuropsychia-
tric sequelae of traumatic brain injury. Cholinesterase inhibitors
(AChEIs) are well known to enhance cognitive functioning in
patients with Alzheimer’s disease. Many recent studies have shown
that AchEIs clinical effects can be extended to patients with critical
cognitive impairment after TBI (traumatic brain injury). Materials
and methods. We report of a young male patient with critical cogni-
tive impairment and behavioural disorder after serious TBI which did
not ameliorate after prolonged therapy with atypical antipsychotic,
beta blockers and SSRI. After seven months since trauma we admini-
strated an acetyl-cholinesterase inhibitor (donepezil chlorohydrate )
at 5 mg/die for 3 weeks and 10 mg for other 6 weeks with positive
outcomes. Results. The patient seemed to improve in few days after
donepezil administration: he showed a more regular sleep-wake
rhythm, he became more active and cooperative, he improved his
contact with people and environment. A week later the patient
showed behavioural and motor initiatives. Also aggressive and self-
harm behaviours decreased. Four weeks later the patient can be
finally tested with cognitive, speech, communicative, and neuropsy-
chological tests, previously not administrable because of his totally
collaboration lack. Conclusion. We intriguingly noticed a prompt
improvement few days after the administration of donepezil. In dege-
nerative dementia (e.g. Alzheimer), where the efficacy of the drug is
well proven, improvements are much more progressive. Moreover
improvements in relational ability produced an enhancement in every
rehabilitative component. Donepezil could be an useful therapeutic
option in the treatment of cognitive impairment and behavioural
disorders after TBI alone or in association with other more frequently
used drugs (e.g. carbamazepine, beta-blockers, antidepressants,
SSRI). Larger studies are needed to confirm our findings. 
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Introduction. Dysphagia is a common sequaele of TBI and other
brain injuries and can hardly affect recovery. In subacute state after
Traumatic Brain Injury (TBI) evaluation of ability in swallowing pro-
vides many information about level of consciousness and clinical
evolution and outcome. (Schindler A. et al. 2001). Materials and
methods. Objective: The objective of the study is to analyze if there
is a correlation between cognitive impairment and disorders in some
aspect of buccality and if that is supported by instrumental analysis
((18F) fluorodeoxyglucose positron emission tomography study -
FDG PET). Design: Single center prospective cohort study with con-
secutive inclusions. Setting: Rehabilitation Unit of a University
Hospital. Patients: Ten mild and severe TBI patients recovered in the
Unit of Neurorehabilitation from 1/03/2008 to 31/12/09 were inclu-
ded in the study. Interventions: Patients underwent to clinical eva-
luation in which were examined by MIDA test, LCF - Levels of
Cognitive Functioning Scale, qualitative analysis about non-declarati-
ve memory, qualitative analisys of oral sensibility and of swallowing
with Bed-side assessment. Then patients were studied with 18F-
FDG-PET/CT to quantitatively measure regional cerebral glucose
metabolism in some cerebral areas implicated in cognitive functio-
ning and/or in buccality (sensorimotor cortex, premotor cortex,
cerebellum, orbito-frontal cortex, prefrontal cortex, cingulate cortex,
precuneus, insula, thalamus sensory and motor association cortices).
Results. The study, still in progress, suggest that could be a correla-
tion between buccal manifestation (alteration in oral sensibility,
pathological reflex, alterated coordination during swalloving) and
cognitive impairment (attention, vigilance, memory), and that seems
to be supported by 18F-FDG-PET analysis. Conclusion. Such fin-
dings may help to explain the variable nature of swallowing disor-
ders after TBI. It may also be the first step to understood correlation
between swallowing disorders and cognitive impairment in patient
with TBI.
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The effects of inpatient rheumatologic rehabilitaton
programs on the function and disease activity in chro-
nic rheumatoid arthritis and ankylosing spondylitis:
one-year follow-up
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Introduction. Both rheumatoid arthritis (RA) and ankylosing
spondylitis (AS) are chronic inflammatory rheumatic diseases leading

to chronic pain and disability. There are very limited data about the
impact of inpatient rehabilitation for patients with RA and AS. The
aim of this controlled study was to evaluate the long-term effects of
inpatient rehabilitation using composite disease activity measures
and widely used functional instruments in patients with RA and AS.
Materials and methods. Totaly 120 eligible patients with RA and
AS were included this study after giving informed consent. Patients
were excluded having variations in DMARDs therapy at any time
during trial and dependence in activities of daily living. Randomized
selected patients were equally distributed as rehabilitation and con-
trol groups (30 patients in each group). Results. Mean age and
disease duration of patients with chronic RA were 51.8±11.7 and
8.5±6.4 years, respectively. HAQ scores improvements were better in
rehabilitation group than controls. Mean age and disease duration of
patients with AS were 39.7 ±10.4 and 8.7 ±7.8 years, respectively.
Multivariate comparisons showed that BASFI and BASDAI scores
improvements were same in both groups. Inpatient care is reserved
for patients who have the most advanced rheumatic diseases with
the most functional impairment. Inpatient rheumatologic rehabilita-
tion programs improved physical function and disease activity in
patients with RA and AS. However, statistically significant improve-
ment was detected only HAQ scores of RA patients. Conclusion.
Since patients’ functioning is a central aspect of the rheumatic dise-
sases, multidisciplinary rheumatologic rehabilitation programs should
be applied to all of these patients ranging from home exercises to
inpatient rehabilitation. 
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Objective. To shed light for the determinants of nerve-muscle failu-
re in generating functional forces in SCI (spinal cord injury) muscles
useful for standing or walking through FES. To investigate nerve-
muscle integrity & organization, excitatory-contractile (EC) coupling
machinery , metabolic activity and FES response in paralysed muscles
up to 20 years post-SCI. Setting: Neurorehabilitation-Research center &
Institute of Myology. Study design. Prospective, case-series study desi-
gn. Statistical Analysis. Mann-Whitney U-test to define for statistical
significance as well as Student t Test. Student’s t Test was mostly used
for the analysis of significance when evaluating morphometric charac-
teristics of the muscle fibres. Partecipants. Sixteen paraplegics with
upper (1st MTN) and lower (2nd MTN) motorneuron SCI. 1st MTN
group: 9 male & one female. mid-term subgroup; elapsing time after
SCI: 1-3 years: ASIA level injury mean T7 range T5-T12. long-term; ela-
psing time after SCI: 14-20 years: ASIA level injury mean T8 range T5-
T12. 2nd MTN group: 5 male & one female. short-term subgroup; ela-
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psing time after SCI: 8-9 months: ASIA level injury mean T12/L1, range
T8-12/L1-L1.mid-term subgroup; elapsing time after SCI: 2,9-3,4 years:
ASIA level injury mean T12-L1 range T12-T6/12-L1. long-term; elapsing
time after SCI: 6,1-8,7 years: ASIA level injury mean T12/L1 range
T9/12-L1 Intervention. Muscle biopsies from vastus lateralis muscle,
study of fiber composition, electronic micrographs for ultrastructure
analysis, CTscan for area and density of thigh measurements, force
measurement, 2 years training of FES in denervated muscles. For the
elaboration of the present work it was necessary our partecipation to
the european FES project “RISE” for the study of long-term denervated-
degenerated muscles. Main Outcome Measures. Muscle-mass bulk,
muscle fiber size, fiber composition, force generation, ultrastructural
findings; mitochondria, triads, M lines, Z Lines, T-Tubes, sarcoplasmatic
reticulum, muscle response to FES, denervation-anti/NCAM. Results.
Significant (p < 0.001) deficit of the EC and metabolic
(mitochondria)machinery in lower vs upper motorneuron SCI lesions.
Marked muscle atrophy not correlated to years of injury or capacity of
generating force. 45% of fiber size reduction was reported with respect
to able-body individuals (AB) at 12 months post injury in upper moto-
neuron SCI, despite an spastic activity steady thenafter up to 20 years.
Severe muscle atrophy at 8 months post injury in lower motorneuron
SCI subjects, 56% reduction with respect to upper motor neuron SCI
and 2-3 times more with respect to AB, with a tendency to be progres-
sive over the first three years post injury steady thenafter up to 8 years.
Muscle force was dramatically reduce in both SCI group, quadriceps
strength was recorded as 3%-4,6% Nm of the total normal force present
in AB. Lower motorneuron force was difficult to be recorded and
range between 0,032%-0,41% Nm of the total force related to normal.
10-15 µm muscle fibers in presence of anti-N-CAM antibody represent
denervation and 17-23% of the muscle fibers in the upper motoneuron
group may have this characteristics despite a relative short period of
SCI (1 year) and of spasticity. Conclusion. If surface FES is to be used,
determinants for muscle recovery need to be considered. Muscle may
recover depending in type of SCI, remnants of excitable and metabolic
muscle tissue, and FES parameters (duration, intensity and frequency)
of stimulation. The lost in part or totally of the EC and metabolic
machinery is critical for electrical propagation (periphery to center),
fuel utilization and production, as well as for EC-coupling and are at
the base for the difficulties encounter in FES treatment in paraplegics
subjects. Strength and endurance will depend in the ability of FES to
obtain plastic remodeling of the muscle fibers substrate, knowing that
FES pattern of motor unit recruitment is limited by type of SCI, stimula-
tion parameters, ontogenetically muscle fiber type differentiation and
muscle remnants of metabolic and excitable tissue. 

Treatment of disorders of neurological disability in
mobility in inclusive tourism
G. Arbosti, L. Pignataro, G. Filippini, D. Bonaiuti, P. Cornelio, 
N. Gianotti, F. Cornelio
Istituto Neurologico Besta

Introduction. The prevention and treatment of mobility disorders
in neurological disability is represented by a global multidisciplinary
approach. This model focuses on the person and his own needs
including the assessment of accessibility and the styles of life in an
inclusive tourism. Materials and methods. Analyzing outcomes
related to functional and psychological aspects, customer satisfaction
and accessibility through operational tools that will be covered by a
specific oral report. Results. The model of interrelation between the
health, environmental and personal factors is presented through an
assessment of pathways for rehabilitation and wellness with the
introduction of the WHO ICF classification and reference made to
UN Convention on the Persons with Disabilities. It is presented the
issue of accessibility for an inclusive tourism. Conclusion.
Demonstrate a method which combines operational tools and acces-
sibility, in order to determine an improvement in the response to the
needs of people with disabilities. It’s in progress a project based on
Rehabilitation spa, whose validity is to verify through practical appli-
cation. From disability towards a concept of needs.
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OPIN – A Permanent Observatory on Neurorehabilitation
– A interregional experience
N. Gianotti1, A. Compostella1, C. Gallo1, F. Cornelio2, A Lalli1,  
G. Arbosti2
1ARSS-Veneto
2Istituto Neurologico Besta

Introduction. The scope is to develop knowledge, to give visibi-
lity and to diffuse information on technological, organizational and
applied research innovations in the field of neuro-rehabilitation. We
created a Permanent Observatory, OPIN, based on two main ele-
ments: a website portal as “virtual hub” for exchanging and diffusing
information/knowledge about activities on Accessible tourism, Tele-
rehabilitation & Technology, Rehabilitation outcome measures;
periodic residential appointments as “physical hub”. Materials and
methods. Application of European regulations for accessible websi-
te and privacy. Web Accessibility Initiative (WAI)-World Wide Web
Consortium (W3C)Tecnica development by IWA/HWG and law pro-
posal by Scientific research italian Minister, (Stanca). Knowledge
management methodology and tools, team building skill, intra- inter
groups communication. Results. At the moment the virtual hub
(portal) has been created and is working with satisfactory participa-
tion. Actual statistics will be shown at the Congress. Physical hubs
are on the way of being developed. Conclusion. As the “motto” of
the Observatory project is “think globally, act locally” the final objec-
tive of OPIN (arrival point of the started project process) is twofold:
to create an “incubator” for innovation in the field and to build an
appropriate “hub” and “market place”, turning OPIN into concrete
events of confrontation among demand entities and individuals and
supply entities (industries, distributors, services providers).
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Accessibility, clinical rating scales and costumer sati-
sfaction of the person with neurological disability: ope-
rational tools
L. Pignataro1, P. Cornelio1, G. Bodini1, L. Pressato2, C. Gallo2

1Istituto Neurologico C. Besta
2ARSS Veneto

Introduction. The importance in measuring outcomes in the
model of prevention and treatment is based on solid and validated
operational tools. The measurement of functional and psychological
aspects as well as the satisfaction of the person and the accessibility
of structures plays a key role in neurological disability. Materials
and methods. Among the tools we study the accessibility as well as
the set of services and facilities that enable people with special
needs. Is presented in detail a list of characteristics that define peo-
ple with special needs for the purposes in an inclusive tourism. The
clinical rating scales include monitoring indicators of disability whe-
reas personal care daily activities, pain assessment and management
of leisure time. For the assessment of customer satisfaction is consi-
dered a specific questionnaire. The questions of the survey are grou-
ped into three areas: the organizational area, the area of comfort and
the area of professionals. Results. Clinical rating scales. Customer
satisfaction scales. Accessibility evaluation scales. A selection of ICF
items. Conclusion. Apply the concepts through operational tools in
order to quantify the quality of life, of service and accessibility.
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An example of cooperation for inclusive tourism: asses-
sment of accessibility to passengers in Venice Port
C. Massaro1, P. Tonin1, F. Sensini1, C. Gallo2, N. Gianotti2

1IRCCS Ist. San Camillo
2ARSS Veneto

Introduction. To permit the full accessibility to the centre of the
historical city, avoiding any limitation in the participation of people
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with disabilities and promoting the inclusive tourism, a research
project on the Port accessibility for the passengers, inside the coope-
ration between IRCCS San Camillo and the Authority of Port of
Venice, has been formalised. The first aim of the project is to establi-
sh a new model of organization and management of the offer to
create an Accessible Port. The second aim is to share this new
model with other ports, to achieve an uniform employment of this
offer, by means of a procedures’ standardization, until the feasible
proposal of touristic packages with these features. Materials and
methods. Both, the ship services, supplied by the shipping compa-
nies, and the front services, supplied by “Venezia Terminal
Passeggeri”, will be analyzed. Results. The project perspectives
include: the enlargement of the accessibility to other disabilities over
the motor one, such as cognitive, psychiatric and geriatrics disabili-
t ies; the possibility to create an embedded certification
(quality/safety/environmental) of the specific paths/procedures; the
enrichment of the specific utilities on board, such as the presence of
health professionals for specific training; the comparison with other
transport solutions. Conclusion. The city of Venice considering both
its criticism and singularity looks as the best location to experiment
adequate and innovative solutions.
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The Electronic Medical Record in Rehabilitation:
Clinical integration and computerization of Rehabili-
tation Pathways in Neurology, Orthopedics and Cardio-
Pneumology at the Villa Margherita Hospital
R. Di Mizio, A. Ciarimboli, A. Del Monaco, R. Della Cagna, L. Del
Sordo, C. Iannella, M. C. Penna, V. Vozza, G. Nalon, A. Pastorio, 
A. Rizzetto, F. Cortese.
Hospital Villa Margherita provides medical intensive and extensive
rehabilitation in two sites in Italy: Benevento and Vicenza.

Introduction. The two facilities, with 286 beds, over several
years have been running process of continuous improvement of effi-
ciency and effectiveness through multiple interventions at different
levels: The adoption of therapeutic protocols and innovative diagno-
stic guidelines. The certification of quality released on 2006 by
Sincert. The extensive and intensive use of IT tools in support of the
ward activity, which have been introduced 8 years ago and are now
a indispensable support in therapeutic processes. Materials and
methods. The Electronical Medical Record was introduced in the
wards through a two stages programme: In 2002 we started mana-
ging: personal data; rehabilitation project; diagnostic reports (labora-
tory, imaging, consultant visit); functional tests; periodic medical
evaluations. Since 2004 all patients have an IT clinical record that
allows: a quick consultation of historical as well as current informa-
tion recorded from the admission; the circulation of information
among all professionals concerned in the rehabilitation project: doc-
tors, nurses, therapists. In 2009 the clinical record has been further
extended on medical and nursing  workflow process allowing the
management of: the daily clinical record, supporting the application
of clinical rehabilitation protocols; the nurse clinical record, accessi-
ble also to doctors and therapists. The EMR software manages also
the social activities with the involvement of family members in regu-
lar meetings that are tracked in the system, recording meeting minu-
tes, objectives and results. Other functions which are almost ready to
be introduced in the system are: the management of the assessment
and treatment of neuropsychological and speech therapy; the mana-
gement of socio-environmental history made by the social workers
Results and conclusion. The experience gained during these years
allowed us to develop a system, certificated and integrated, which
permits evaluations and comparison of outcome: the rehabilitation
clinical record is now shared among all those involved in the rehabi-
litation project giving uniformity to our activity; the IT system actual-
ly is the irreplaceable engine of the process of care. 
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Disease and disability: the role of the physical medicine
specialist in the definition of need and opportunities
G. Filippi
Director, Department of Rehabilitation, Az. U.L.S.S. no.4 “Alto
Vicentino”, Veneto Region

Introduction. In the last twenty years there have been a lot of
changes in the culture of rehabilitation medicine, as in the society,
in terms of capability to understand the needs of disabled people.
Thus the accessible tourism (now defined as “inclusive tourism”)
becomes an opportunity of full self-realization of the disabled per-
son and his/her general wellbeing. It is possible to find three diffe-
rent levels of tourism: the first one is health-related; the second one
has “relief” aims; the third one is the management of one’s own free
time (which neglects the “health-related” aspect). Materials and
methods. In the last years many researches have been analyzed on
these themes, as the ITER/ENEA research (1999) and the TOUCH-
ROSS report of the 1993.Then many guides (as the “Guide to
Accessible Tourism”,2003) have been written and consulted and a
lot of projects studied, like the C.A.R.E. project (Accessible Cities of
the European Regions, 2004), to find the needs of people who have
special requests in relation with tourism. Results. In the ITER/ENEA
research 9 groups of people/clients “with special needs” were identi-
fied (in relation with the different kinds of deficits they had: physi-
cals ones; sensorial ones; dietary problems). Then that study the rea-
sons why those disabled people decided not to travel (61% for
health reasons, 39% for general difficulties in getting around). The
problem was to identify the conditions in which those “potential
holidaymakers” would have travelled: 61% of those indicated the
need for a companion,25% the availability of medical care and 7%
the problems related to architectural barriers. Conclusion. To give
an answer to these requests, the C.A.R.E. project of the European
Community proposed the IG-VAE method (Information Guaranteed
for the Evaluation of Accessibility for Own Requirements) to allow
everyone to evaluate the different structures and services ,in relation
with personal needs, to reach the model of a city “hospitable for
all”.
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Selftreatment of lymphedema in the upper limb after
breast cancer surger
F. Coppadoro 
U.O. Medicina Riabilitativa A.O. Fatebenefratelli e Oftalmico,
Milano, Italy

Introduction. This work suggests the use of techniques of self-
treatment (1) as an integration of the classic combined treatment for
patients affected by lymphedema of the upper limb after a mastec-
tomy or quadrantectomy with axillary dissection (2, 3). Materials
and methods. 30 patients (aged from 42 to 74) with upper limb
lymphedema have been treated. Their parameters, their physical
examinations and the features of the lymphedema have been valuta-
ted with a physiatric visit. Cooperation, compliance to the program,
motivation, absence of relevant functional limitation in the use of
the upper limbs and absence of controindications to lymphodraina-
ge have been taken as fundamental presupposition for the involve-
ment of the patients in the study. The study involved 10 sessions of
one hour (3 sessions per week). After the patient had been told
some theoric notions, the physiotherapist tought them the procedure
of the self-drainage, self-bandaging, respiratory rieducation and
mobilization. The lymphedema had been measured before and after
the treatment with centimetric method. Results. The amount of the
differences measured at different level between the two limbs has
been defined as delta. The deltas measured before and after the
treatment have been compared and have been expressed with the
rate of modification obtained. A reduction of the delta of 25% or
more has been accepted as a positive response to the treatment, an
improvement of 25% or more has been taken as a worsening, while
a reduction or an improvement of the delta of less than 25% has
been considered as a stable condition. The results showed that: all
the patients obtained a decreasing of the lymphedema; 20 out of 30
patients ( 66,66%) obtained a positive response ( reduction of the
delta of 25% or more). Conclusion. The self-treatment of the
lymphedema with self-lymphdrainage and self-bandage resulted a
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technique easy to use for some selected patients. It can integrate (
but not substitute) the classic treatment of the lymphedema, which is
made by the physiotherapist, and results particularly usefull as man-
teinance therapy
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Effects of a 6 week pulmonary rehabilitation program
in patients with chronic obstructive pulmonary disease
(COPD)
Andjic Mojsije, O. Ilic Stojanovic, M. Lazovic
Institute for Rehabilitation, Belgrade, Serbia

Introduction. Pulmonary rehabilitation programs improve exerci-
se tolerance, pulmonary function and dyspnea in patients with
COPD.The aim of the study was to assess prospectively the effecti-
veness of pulmonary rehabilitation in patients with COPD.(1) Mate-
rials and methods. In a prospective, randomized study, patients
with an established diagnosis of COPD participated in a 6 –week
multidisciplinary rehabilitation program. Sixty patients were divided
into three group. Group A, twenty patients with moderate COPD
(64,5±5,9 of age ,14 men; FEV1 60,5±11,0). Group B, twenty patients
with moderate COPD (64,20±6,3 of age;14 men;FEV1 57,0±12,4) and
group C twenty patients with severe COPD (61,7±7,2 of age;15 men;
FEV1 31,3±10,5). The 6–week supervised pulmonary rehabilitation
program in groups A, B and C included respiratory physiotherapy
.In group A was also included exercise training on cycle ergometry.
All patients had stable COPD and medicatiton therapy. Pulmonary
function, exercise tolerance and dyspnea were measured after 6
weeks of rehabilitation.Exercise tolerance was assessed by measu-
ring the distance each patient walked in six minutes, and dyspnea
assessed using the Medical Research Council (MRS) scale. Results.
The difference in distance covered on the walk test (6min) between
groups A and B (p<0,05), A and C (p<0,01) and B and C(p<0,01)
was statistically significant improved after 6-week rehabilitation.
Dyspnea also improved after rehabilitation with the best results in
group A. MRC (p<0,01) and FEV1% increased results significantly
(p<0,05) in group A. Conclusion. After the 6 –week multidiscipli-
nary rehabilitation program in patients with COPD significant impro-
vement in pulmonary function, exercise tolerance and dyspnea has
been seen in the patients who participated in the exercise training,
particularly in group A. The rehabilitation program improved exerci-
se tolerance independent of disease level.
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Thalassotherapy methods in rehabilitation of patients
with chronic venous insufficiency
N. Trukhacheva, V. Badtieva
The Russian Scientific Centre for Restorative and Resort Medicine,
Moscow, Russia

Introduction. Lately in Russia rapid development of hi-tech indu-
stry SPA (thalassotherapy) by use of various kinds of pack is obser-
ved, the most effective and often applied from which are seaweed
pack. Brown seaweed contains in the structure a significant amount
micro- and macro cells (iodine, zinc, chrome, selenium, calcium,
iron, magnesium), and also produces the whole spectrum of biologi-
cally active substances which great bulk make various polysacchari-
de, such as alginate, fucoidan. Materials and methods. We sur-
veyed 30 patients with chronic venous insufficiency (3-5 stages on
the international clinical classification), which have been divided
into 2 groups: 1-st group (control) - medicamentous therapy
(Detralex on 1 capsule 2 times a day) and adequate compression
therapy medical elastic compression products (I-II compression
class); 2-nd group - application SPA technologies (cold seaweed
pack) on the lower extremity “high boots”.Results. As a result of the
spent researches higher therapeutic efficiency is established in the

group receiving cold seaweed pack. Positive dynamics of clinical
indicators is established: reduction the edematous syndrome, reduc-
tion of developments of stagnation in the lower extremity to what
improvement of venous outflow testified is established on shins on
21% and on foot on 16%. Realization of therapeutic action was car-
ried out through improvement of processes of microcirculation.
Conclusion. Thus, joining to standard medicamentous treatment
and elastic compressions of thalassotherapy methods (cold seaweed
pack) raises efficiency of conservative treatment of patients with
chronic venous insufficiency at the expense of influence of biologi-
cally active components of brown seaweed, promoting improvement
of processes of microcirculation, lymph drainage functions, periphe-
ral haemodynamics that leads to reduction of hypoxia, to improve-
ment of the tissue trophies, to anti-inflammatory effect.
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Confronto tra due diverse formulazioni di acido ialuro-
nico per via intra-articolare nel trattamento della
gonartrosi
A. Lucangeli, L. Marangon, M. Gugelmetto, M. Callegaro, D. Primon
Dipartimento di Medicina Fisica e Riabilitazione. P.O.
Camposampiero A. Ulss 15 Alta Padovana

Introduction. In Italia l’artrosi è l’affezione reumatica che si
riscontra con maggior frequenza  colpisce circa 4 milioni di  Gli
studi epidemiologici che si basano sulla diagnosi radiologica indica-
no una prevalenza di malattia pari a circa il 50% della popolazione
compresa tra i 15 e 79 anni da sola rappresenta il 72,6% di tutte le
malattie reumatiche. Le sedi più frequentemente colpite sono in
ordine decrescente: la colonna lombare (33%), la colonna cervicale
(30%), le ginocchia (27%), le anche (25%) Scopo di questo lavoro è
stato quello di valutare la risposta ad un trattamento infiltrativo con
due diverse formulazioni di acido ialuronico in due gruppi di
pazienti affetti da patologia artrosica, con localizzazione principale
alle ginocchia. Materials and methods. A questo scopo sono stati
arruolati consecutivamente 10 casi di gonartrosi, e in modo del tutto
casuale 5 sono stati indirizzati verso il gruppo che prevedeva l’ese-
cuzione di 5 infiltrazioni a cadenza settimanale di Acido ialuronico
tradizionale (2 cc di soluzione all’1% di concentrazione con peso
molecolare tra 800000 e 1 M di Dalton Gruppo H), gli altri 5 verso
l’utilizzo di una formulazione di acido ialuronico a doppia camera in
unica siringa (0,7cc a basso peso molecolare 1M Dalton ad alta con-
centrazione 2.2% e 0.7cc ad alto peso molecolare 2M Dalton a bassa
concentrazione 1% Gruppo R ) per eseguire 2 infiltrazioni a cadenza
settimanale. I pazienti sono stati valutati secondo indici algofunzio-
nali (Lequesne Samson e scala VAS) in tre momenti diversi: prima,
dopo, a tre settimane dal trattamento effettuato. I dati raccolti sono
poi stati sottoposti ad indagine statistica. Results.  Dopo 3 settimane
dalla conclusione del ciclo infiltrativo sono stati rivalutati gli indici
iniziali: i valori medi della VAS e della LS hanno dimostrato in
entrambi i gruppi un miglioramento soggettivo con valori confronta-
bili, nel gruppo H un unico paziente ha indicato un peggioramento
soggettivo (VAS) rispetto ad indici nella scala LS di leggero migliora-
mento. Conclusion. Pur con i limiti del breve periodo di osserva-
zione, l’analisi dei dati evidenzia un vantaggio nell’utilizzo della for-
mulazione di acido ialuronico a doppia camera in unica siringa sia
per il miglior risultato nella valutazione degli indici algofunzionali,
sia per la riduzione del numero di infiltrazioni necessarie 
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Rehabilitation Goals: Too Easy of Too Hard?
Fahim Anwar. Ahmad Al-Khayer, Bhupinder Panesar
Physically Disabled Rehabilitation Unit, Southern General Hospital,
Govan, Glasgow, United Kingdom

Introduction. The goal of the rehabilitation process is to promo-
te the full integration of individuals with disabilities into the society.
This goal can be achieved from a process in which deficiencies in
life skills are accurately diagnosed and reduced or removed via tar-
geted rehabilitation services. Goal Attainment Scale (GAS) is a mea-
surement methodology introduced by Kiresuk and Sherman in 1968
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for evaluation in mental health services. The aim of this study was to
access goals on Goal Attainment Scale and rise in FIM score and to
evaluate whether our goals are challenging for the patients. Mate-
rials and methods. Retrospective analysis of all the goals planned
and their achievement on Goal Attainment Scale in neuro-rehabilita-
tion along with changes in FIM scores during inpatient rehabilitation
from July 2006 to December 2006. Results. A total of 360 outcome
goals were planned. 62% achieved most likely outcome, 16% of the
goals had more or much more than expected outcome whereas 22%
of goals had less or much less than expected outcome. Mean rise in
Functional Independence Measure (FIM) score was 20 and a median
of 31.5 during the inpatient rehabilitation stay. Conclusion. In reha-
bilitation settings, Goal Attainment Scale has shown superior sensiti-
vity to changes compared to other functional outcome measures. It
has excellent inter-personal reliability and satisfactory concurrent
validity with other outcome measures. The use of Goal Attainment
Scale is recommended in planning ongoing rehabilitation process,
evaluating the quality of goals planned and monitoring the targeted
rehabilitation programmes.
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Effectiveness of combined treatment of botulinum
toxin, biofeedback, electrical stimulation and phy-
siotherapy in chronic pelvic floor
G. Ianieri, M. Ranieri, R. Marvulli, G. Tondi, S. Miccoli, L. Mastromauro,
E. Romanelli, M. Megna, G. Megna
Neurological and Psychiatric Sciences Department, Physical
Medicine and Rehabilitation University of Bari, Italy

Introduction. Purpose of this study is to determine the effective-
ness of botulinum toxin therapy, combined with pelvic floor rehabi-
litation techniques, for the treatment of pelvic floor dissinergia’s.
Materials and methods. Between January 2005 and August 2009,
15 patients (4 women and 11 men), after manovolumetria anus rec-
tal exams, were subjected to EMG-guided inoculation of TB in the
four quadrants of the external anal sphincter. After infiltration,
patients were subjected to two sessions a week of biofeedback,
electrical stimulation and physiotherapy for a total of 8 sessions.
Results. After 4 weeks, patients underwent clinical and anorectal
manovolumetria exams. All patients were free of symptoms without
any side effects. A questionnaire (0 = not at all, 10 = very satisfied)
assessed overall patient satisfaction (averaged 9.26, p <0.001). It also
demonstrated a significant reduction in tone to manovolumetria ano-
rectal at rest (from 54.26 to 24.6, p <0.001) and decrease (from
146.86 to 115.4, p <0.001). Conclusion. Combined treatment of TB,
biofeedback, electrical stimulation and physiotherapy is very effecti-
ve and without side effects. Patients can therefore avoid the com-
mon therapy drug, such as the local treatment with nitrates, often
ineffective and poorly tolerated because they can cause the onset of
headaches.
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UEMS PRM Section and Board webpages and e-learning
activities
S. Moslavac1, N. Barotsis2, N. Christodoulou3

1Croatia
2Greece
3Cyprus

UEMS PRM (European Union of Medical Specialists – Physical and
Rehabilitation Medicine) Section and Board has a long history of
internet presence, starting in 1996. The mission of the official websi-
te is to support and promote the activities of Board, Professional
Practice and Clinical Affairs Committees. Homepage (www.euro-
prm.org) presents information about the organization and activities
of the Section and its committees, news, announcements, links, con-

tact details and a private area dedicated to delegates. Board registra-
tion, certification and recertification procedures for PRM doctors,
trainees, trainers and training centres are thoroughly explained and
guided through downloadable application forms. Accredited events,
fellows, delegates and certified centres are listed, providing trainees
with synthetic forms of the accredited training centres. UEMS PRM
Board, aiming to promote distant and lifelong learning, created the
e-learning platform (www.euro-prm.org/elearning) in 2009. The
concept of this interactive auxiliary website is to enhance communi-
cation between registered trainees and fellows across Europe and to
provide selected online educational resources. Forum, e-books, self
assessment activities and collections of educational links are availa-
ble online. E-learning users regularly receive the official newsletter,
announcements regarding educational activities and scientific events.
Surveys conducted online, make the e-learning platform an impor-
tant source of feedback for the Board. Professional Practice
Committee dedicated its place to the Field of PRM Competence, in
general info on running projects and activities as White Book, guide-
lines, system of organization & payment of PRM services, and posi-
tion of PRM towards other professionals in health care system and
within specific items in the field. Clinical Affairs Committee lists pro-
cedures for accreditation of PRM programmes of care and displays
already registered programmes for the public, aiming at providing
accurate information about PRM clinical practice throughout
European countries, to foster exchanges of experiences between
PRM specialists and to gradually improve the “Quality of PRM Care”
for all European patients. 

A comparison of therapy in localized lipodystrophy
treatment
R. Saggini, L. Di Pancrazio, P. Iodice, V. Pisciella, R.G. Bellomo
Department of Basic and Applied Medical Sciences, University 
“G. d’Annunzio”, Chieti (Italy).

Introduction. Incipient cellulite recognized by an “orange peel”
appearance represents focally enlarged fibro-sclerotic strands parti-
tioning the hypodermis and limiting the out-pouching of fat lobules.
In contrast, full-blown cellulite recognized by a dimpled skin surface
represents subjugation of the hypertrophic response of the hypoder-
mal connective tissue strands when the resistance is overcome by
progressive fat accumulation (in subjects with high body mass
indexes) forming papillae adiposae that protrude into the lower reti-
cular dermis.(1,2) The aim of this study was to assess the efficacy
and safety of this new non-invasive focused ultrasound system at 34
KHz frequency with Multicell-1 linked with manual lymphatic drai-
nage (Vodder method) and diet in reducing localized fat deposits to
improve body contours. Materials and methods. 20 female, non-
pregnant, of age between 25 and 50 years with lipodystrofy parame-
ters were selected and divided into 2 homogeneous groups (based
on stage, type and location of lipodistrofy). Group 1: treated with
diet, low frequency ultrasound and manual lymphatic drainage
(Vodder method); 10 sessions, 2 times/week, for 2 weeks and then 1
time/week for 6 weeks. Group 2: treated with diet, physical com-
pressive treatment and manual lymphatic drainage (Vodder method);
10 sessions, 2 times/week, for 2 weeks and then 1 time/week for 6
weeks. Before and at the end of treatment, all patients were evalua-
ted by clinical examination, BIA(Body Impedence Analyzer), fat
thickness and circumference measurements. Results. Body weight
and fat mass (FM) decreased in greater proportion in group 1. In
group 1 Fat Free Mass (FFM) and muscle mass increased (p <0.1),
and fat mass decreased (p <0.1). In both 2 groups the percentage of
TBW (Total Body Water) did not increase significantly. The circumfe-
rence of the treated areas decreased in greater proportion in group
1; the examination of fat thickness showed a greater reduction of
adipose tissue in group 1. Conclusion. This study shows the effi-
cacy and safety of focused ultrasound, as a non-invasive transdermal
method for reducing unwanted fat deposits in the body.
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Integrated water treatment rehabilitation in occupatio-
nal neck pain, myometry and emgs investigation
P. Iodice1, L. Di Pancrazio1, V. Pisciella1, G. Barassi2, C. Aventaggiato2,
R.G. Bellomo1, R. Saggini1

1Department of Basic and Applied Medical Sciences, University “G.
d’Annunzio “, Chieti (Italy).
2Medicine Sports University Center, Chieti (Italy).

Introduction. The aim of our study was to evaluate the influence
of a specific rehabilitation treatment in water versus the use of a collar
stabilizer type Doctor Disk, on a sample of patients with neck pain
who play or have played in the past work activities characterized by
repetitive movements of upper limbs. Materials and methods. 30
patients, aged between 45 and 60 years, female, all suffering from
neck pain were randomly divided in two groups: Group W was trea-
ted for 8 sessions, 2wk, each lasting about 45 minutes of therapy in
water to which you add about 15 minutes of warm-water pre-treat-
ment. Group D utilized was treated with the use of neck support such
as “Doctor Disk” (Smart Hospital, Italy) for 1 months to 3+3 hours per
day. At the beginning and end of rehabilitation program all subjects
were tested with myometry and algometry, EMGs of the trapezius
muscle in different experimental situations: at rest, the head twisted
right and left, during isometric contraction of left and right, back to
sleep. Results. Results obtained from the survey showed an improve-
ment of the myometrium elastic component of muscle at rest (T0 1.23
± 0.13 vsT1 1.01 ± 0.01) and isometric contraction (1.27 ± 0.29 VS1, 04
± 0.12). The Muscle Stiffness decreased after treatment of 11.5%.
Muscle tone does not show significant changes (17.04 ± 1.15 vs16, 19
± 0.72). The data showed EMGs after rehabilitation treatment, a
decrease of the antagonist muscle during the twisting movements of
the head and during isometric contraction. Conclusion. Integrated
treatment in water allows the natural need for balance tonic postural
through motor stimulation, thermal microgravitation and manual even
after repetitive traumatic phenomena type of employment.

Postural ant-gravitational reprogramming in the elderly
with flexed posture
R. Saggini, L. Di Pancrazio,V. Pisciella, P. Iodice, A., Marri, R.G. Bellomo
Department of Basic and Applied Medical Sciences, University “G.
d’Annunzio”, Chieti (Italy)

Introduction. The dorsal kyphosis or flexed posture is an impor-
tant factor for functional limitation as triggers a cascade of events
leading to progressive limitation of physical activity, loss of skeletal
muscle mass and function, greater stiffness, reducing the balance
control, increasing the risk of falls and consequently increase the
risk of fractures. Materials and methods. Under investigation in the
initial phase (T0) and at the end of treatment (T1): examination,
Tinetti Balance Scale Evaluation, Stabilometry. Patients were divided
into two homogeneous groups. Group A performed 3 times weekly
for 4 weeks total therapy system SPAD. Group B performed 3 times
weekly for 4 weeks total therapy in aquatic environment. Results.
The results obtained at the time T1 has made clear, in both groups, a
reduction of the load imbalance front breech, an increase of con-
trol’s balance (Romberg index T0 63.5vsT1 120) and body alignment
expressed by bioposturale (IBP T0 35vsT1 22) and a better distribu-
tion of forces on the ground during the binding step (T0 180.6mm
vs T1 202.7mm; Pmax T0 1050g/cm2 vs T1 889g/cm2). Conclusions

In the field of rehabilitation is increasingly recognized the need
for constant updating that we can deal comprehensively with the
problem of postural disabilities. The antigravitational approach
allows new treatment protocols that meet the needs and demands of
patients, with the aim of obtaining a greater capacity for locomotion,
a better stability and thus a better quality of life for the elderly. 

Postural instability in parkinson drug non-responder
(atypical Parkinson)
R. Saggini, L. Di Pancrazio, P. Iodice, V. Pisciella, R.G. Bellomo
Department of Basic and Applied Medical Sciences, University “G.
d’Annunzio”, Chieti (Italy).

Introduction. Parkinson’s disease is one of the most common
neurodegenerative diseases caused by degeneration of dopaminergic
neurons in the substantia nigra. The cardinal physical signs of the
disease are distal resting tremor, rigidity, bradykinesia, and asymme-
tric onset.(1) In 1967, Martin JP. acknowledged that the loss of
balance and the postural instability are observed at an early stage of

the disease, thus affecting gait quality on the fear of falling and
general mobility.(2) The aim of the study was to improve postural
control, gait cycle and to increase both muscular endurance and
strength. Materials and methods. 10 patients  (7 male; 3 female)
age ± 64 years, non-responsive to drug therapy with L-Dopa were
recruited. All patients were treated with: SPAD (Dynamic
Antigravitational Postural System) 2 sessions/week (20 min) for 2
months. Viss-(Vibration Sound System) 3 sessions/week (15 min) for
2 months. Active stretching 2 sessions/week (10 min) for 2 months.
Before, after the end of the treatment and at a 1 month follow-up,
all patients performed a battery of tests: Stabilometry (StT), static and
dynamic baropodometry, and  Body Analysis Kapture (BAK);
Myometry; Scale Assessment: Berg Balance Scale (BBS), Hoehn and
Yahr Staging, Unified Parkinson’s Disease Rating Scale. Results.
Evaluation of StT showed an improvement of stability, decrease
sway area (p<0.05) and ellipse surface (p<0.05). Static
Baropodometric analysis showed a better distribution of plantar
pressures. The gait analysis shows an increase of the step length and
the bearing surface of both feet. All improvements persisted at fol-
low-up 1 month later. Conclusion. Our work has emphasized the
existence of new rehabilitation techniques for patients with
Parkinson’s disease. Since postural instability and the risk of fre-
quent falling can severely compromise the quality of life of these
patients, they should be introduced to a rehabilitation program at an
early stage in order to improve posture and balance.
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Proprioception and prevention in dancers by vrrs trai-
ning
R. Saggini1, P. Iodice1,  L. Di Pancrazio1, V. Pisciella1, G. Barassi2,
R.G. Bellomo1

1Department of Basic and Applied Medical Sciences, University “G.
d’Annunzio”, Chieti (Italy)
2Medicine Sports University Center, Chieti (Italy)

Introduction. The need for superior performance in dance has
impelled teachers and choreographers to use increasingly effective
and sophisticated methods of preparation. Biomechanics may also
help dancers to assess fitness levels, to control overtraining or “bur-
nout,” and assist them and their teachers in the effective scheduling
of practice and exercise sessions.(1) Previous studies evidenced that
motor training applied in a virtual environment, by means of an aug-
mented feedback, promotes motor learning in normal subjects.(2)
The aim of the study was to show how the aid of a new rehabilitati-
ve approach, i.e. VRRS® (Virtual Reality Rehabilitation System), could
decrease the incidence of injuries linked to the perception of move-
ment in dancers by means of training sessions providing visual and
auditory feedbacks that aimed at improving daily performance and,
where needed, also improving and balancing the distribution of sta-
tic and dynamic local and global loads. Materials and methods.
Methods.15 dancers were recruited, randomized into 3 homoge-
neous groups: Group A: training with the  VRRS (the therapist
explained the exercises only at the first sitting). Group B: training
under the supervision of the physiotherapist. Group C: training
without the physiotherapist. The training provided 2 weekly ses-
sions, for 1 month, of 10 proprioceptive dancing exercises, to impro-
ve performance. Before, after and at a 3-month follow-up after the
end of the treatment,  all patients were evaluated by Stabilometry
test (StT), static and dynamic baropodometry test, Body Analysis
Kapture (BAK) and Myometry test. Results. Significant improve-
ments were shown only in the first 2 groups. Evaluation of StT
showed an improvement of stability, decrease sway area (p<0.05)
and ellipse surface (p<0.05). Static Baropodometric analysis showed
a better distribution of plantar pressures and BAK measurements
showed an improvement of ROM. All muscle parameters improved.
All improvements persisted at follow-up 3 months later. Conclusion.
Our data indicated that motor learning in order to improve perfor-
mance in dancers was promoted by the VRRS and assisted training.
We could say that the use of virtual reality dovetails with the traditio-
nal work of the physiotherapist optimizing the results of the training. 
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Retrospective study on long-term efficacy of eswt treat-
ment in rotator cuff syndrome
R. Saggini, L. Di Pancrazio, P. Iodice, V. Pisciella, R.G. Bellomo
Department of Basic and Applied Medical Sciences, University “G.
d’Annunzio”, Chieti (Italy).

Introduction. Degenerative rotator cuff disease is the leading
cause of shoulder pain [1,2]. Recent studies have demonstrated the
effectiveness of shock waves (ESW) in the stimulation of growth fac-
tors, induction of angiogenesis and the healing of fractures and
wounds. The aim of our study consisted to observe the modifica-
tions in patients pain-thresholds after ESWT treatment in subjects
affected by rotator cuff syndrome. Materials and methods. 394
patients (age 55 years), with rotator cuff syndrome (stage I, II and
III)  treated with  3 session, 1/week of extracorporeal shock waves
and ten sessions, 2/week of rehabilitation exercise, for 1 month. All
patients evaluated by clinical examination and instrumental investi-
gations (radiography, ultrasound or MRI) and by clinical evaluation,
VAS scale at the begin (T0), at the end (T1) and 5 years (T2) after
the end of treatment Results. At the end of the treatment (T1), VAS
decreased from 7,75 to 2 (p<0,001). The 80% of patients showed a
pain significant reduction at the end of treatment and it persisted at
the follow-up of the second year, 86% at the third year, 80% at the
fourth year. In 28 patients pain persisted after the treatment and they
had recourse to other therapies. Ten of these patients had humeral
biceps tendinopathy and they showed a pain significant reduction at
the end of the second cycle of treatment. In the second year only
the 19% of patients had recourse other therapies, the 40% at the
third year and 33% at the fourth year. Further only the 6% of patients
recurred to surgery. Our study shown a significant reduction of
drugs assumption in the first 3 years. Conclusion. With its good
tolerance, safety, and clinical-radiological response, ESWT should be
considered as an alternative treatment for rotator cuff syndrome
(stage I-II-III) of the shoulder refractory to conventional treatments.
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Stroke patient rehabilitatio in acute and post-acute pha-
ses: relationship between primary motor cortex  and
mirror neurons during actions observation
L. Dicandia1, C. Laurentaci1, P. Bucci Brucato1., C. Rondinone1,  
P. Paradiso1, M. Megna2

1U.O. Medicina Fisica e Riabilitazione, Ospedale Madonna delle
Grazi, Matera 
2Cattedra di Medicina Fisica e Riabilitazione, Università degli Studi
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Introduction. The study aims to demonstrate the effectiveness of
Mirror Therapy  in stroke treatment, as during acute phase, as during
post-acute one, making use video tapes and simulated actions. The
mirror neurons activation could consent a precocious recovery of
motor functions by means of motor taskes re-learning after cerebral
injury. The study of PM&R unit, in collaboration with Internal
Medicine Unit, Nuclear Medicine one and Integrated Home
Assistance Service (ADI), propose to obtain positive recovery results
in upper limb rehabilitation, taking in consideration the effectiveness
of therapeutic model  based on actions observation therapy and
intensive functional training. Materials and methods. Ten patients
with emiparesis, included age from 45 to 75,   will be involved in
our study immediately after the acute event, during admission in
Medicine Unit. The experimental group will includes 5 patients that
will perform Mirror Therapy treatment, in addition to classical reha-
bilitation training, making use video-tapes and following these thera-
pies in Rehabilitative Day Hospital setting or Integrated Home
Assistance one. Results. One case enrolled, a male 55 years old
afflicted by left emiparesis, have been performed for six months, has
obtained an excellent functional recovery, as gait training, as upper
limb performances, such as demonstrated by SPECT observations.
Conclusion. The study aims to demonstrate the effectiveness of
observational therapy in stroke patients, in addition to traditional
rehabilitation treatment, since the acute phase injury. This therapy
performed precociously could accelerate the global rehabilitation
recovery, accepting neuroplasticity, observed with SPECT.
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Comparison of the effects of upper extremity progres-
sive resistive exercises and endurance exercises in the
rehabilitation of patients with spinal cord injury
Dost Gulseren, Y˝ld˝r˝m Adem, Karabay ilkay, Dogan Asuman,
Ozgirgin Nese
Ankara Physical Medicine and Rehabilitation Education and
Research Hospital

Introduction. This study was to compare the effects of upper
extremity progressive resistive exercises and endurance exercises
performed with an arm ergometer in patients who had developed
paraplegia due to spinal cord injury and to determine the effective
exercise type for this group of patients. Materials and methods. A
total of 19 spinal injury patients who had been hospitalized for reha-
bilitation were included in the study. The patients were randomized
into 2 groups. The elbow flexion and extension muscle power of
each patient was determined with the isokinetic dynamometer at the
beginning and end of the study. The functional independence mea-
surement (FIM) was used on each patient at the beginning and end
of the study. Results. The PRE group, the disease duration
447±523.17 days while the same values were  249.56±248.84 days
respectively for the ergometry group. The PRE group mean height
was 168.80±7.76 cm, the mean weight 65.67±9.57 kg and the body
mass index  22.079±2.15 while these values were 174.44±7.76,
65.67±9.57, and 21.55±3.02 respectively for the ergometry group.
The FIM score increases between the pre-treatment and post-treat-
ment periods were statistically significant in both the PRE and ergo-
metry groups. There was an increase in the peak torque, work/body
weight and peak torque/body weight values for both elbow flexion
and extension after treatment in both the PRE and ergometry groups
but these increases were more prominent in the PRE group.
Conclusion. In conclusion, we demonstrated station studies with
constant repetition at the mechanical exercise station in addition to
conventional rehabilitation directed towards the upper extremities of
paraplegic patients have positive physiological and functional effects
and increase the quality of life. 
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Chronic low back pain, depression and functional
impairment: a correlation study
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Introduction. Low back pain represents 18% of chronic pain.
One in five chronic pain sufferers had been diagnosed with depres-
sion as a result of their pain and these two conditions are frequently
associated. This study pretends to determine the relationship
between low back pain, psychopathological symptoms and its
influence in patients’ quality of life. Materials and methods. This
clinical study included 31 patients with chronic low back pain for
more than 12 weeks, from both genders older than 40 years old and
younger than 70 years old. Assessment tools included the following
health questionnaires: Owestry Disability Index – version 2, Brief
Symptom Inventory e Short-Form-36, in the Portuguese validated
versions. Results. This sample obtained an “incapacity score” of
35,80%, corresponding to moderate disability. The quality of life of
the patients with low back pain is globally poor and its physical
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dimension is more affected than its mental dimension. It was
demonstrated a higher prevalence of somatization (r=0,000) and
depression (r=0,039) in this sample than in the general population.
The Positive Symptoms Indice of Brief Symptom Inventory also has
a higher value on this sample; which allows us to classify it as a
population with a higher prevalence of emocional disturbances.
There are significant correlations between these psychopathological
dimensions and the total Owestry Disability Index (incapacity) but
not with the pain intensity. The pain resulting incapacity is associa-
ted with a lower quality of life. The quality of life is also lower
when associated with somatization and depression, but it is essen-
tially affected on its mental dimension. Conclusion. Low back pain
is associated with more incapacity and its course is associated with
psychological and social variables. It supports the importance of
effective managing psychological factors and emotional distress
when treating low back pain.

Assistive devices prescriptions: an experience based on
governance principles
G. Buonanno1, P. Balestreri2, R. Giunta3, R. Lanzi2, R. Nicolini2
1U.O. PARE-RRF AUSL Piacenza
2U.O. Assistenza Integrativa e Territoriale, ASL Cremona
3Direttore del Servizio di Medicina Legale, ASL Cremona

Introduction. In last time we observed a growing demand of
assistive technologies for disabled people, including older persons.
They are increasing  in life-span, life expectancy , frailty and disabi-
lity. Those technologies are often expensive.  The rigorous applica-
tion of guidelines based on rehabilitative project and governance
principles (suitability, efficacy, transparency, risk-management, conti-
nuous training, clinical audit) may guarantee  the satisfaction of disa-
bled persons rights, which is the primary target, and contemporary
costs optimization. Moreover, a careful recover of assistive devices,
no more used, can contribute at the same goal. Materials and
methods. Disabled people came in Cremona District ambulatory.
During the contact (visit for prescription or retest) we administer the
Short Portable Mental Status Questionnaire (SPMSQ) for a brief
cognitive evaluation, the Cumulative Illness Rating Scale (CIRS),
autonomy scales (Barthel Index, IADL ) and EuroQoL for self repor-
ted quality of life. Results. Preliminary results of this study, which is
still in progress, are demonstrating  until now that disabled people
self report a better QoL (0,48 ± 0,38 vs 0,44 ± 0,30) after devices
prescription. Despite the major age, older disabled people are on
average less dependent on ADL (71,36  ± 30,86 vs 58,96 ± 31,66)
and IADL (13, 8 ± 5,09 vs 11,44 ± 4,95) at the baseline; instead,
Qol is less reported by older people (0,43 vs 0,45), above all at the
retest (0,38 vs 0,62). Conclusion. Further results and further studies
are necessaries to confirm this trend which demonstrate the general
satisfaction of patients because of devices prescription and could
demonstrate the less compliance of elder persons towards assistive
devices utilization, versus younger disabled people.    

Developmental age and motor function levels in chil-
dren with cerebral palsy 
Dogan Asuman, Y˝ld˝r˝m Adem, Karabay Ilkay, Dost Gulseren,
Ozgirgin Nese
From the 5. PMR Clinic, Ankara Physical Medicine and Rehabili-
tation Education and Research Hospital, references

Introduction. Our aim was to determine the developmental
levels of children we had included in a rehabilitation program and
to determine the difference between the calendar age and develop-
mental age in addition to the effect of their developmental levels on
motor function improvement Materials and methods. A total of
107 children with CP(Cerebral Palsy) who were accepted into a
rehabilitation program as inpatients at our clinic were included in
the study. We assessed whether there was a difference between the
calendar age and the developmental age by the Denver II scale. The
effect of the Denver II developmental levels on motor function was
investigated. Results. We found a statistically significant difference
between the developmental levels and calendar ages. There was
also a statistically significant difference between the Denver II perso-
nal social, gross motor and fine motor levels. We found no differen-
ce only between personal social and language levels. The gross
motor development was the most delayed value by calendar age.
There was a statistically significant difference between the motor
activity levels between admission and discharge as determined by

Gross Motor Functional Classification System and Gross Motor
Funct˝on Measurment whatever the developmental level of the chil-
dren with CP. Conclusion. The developmental ages of the children
with CP were much lower than their calendar ages. 
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Prevention of hip dislocation in cerebral palsy: early
multilevel minimally-invasive approach (E.M.M.A.)
N. Portinaro, A. Panou and  F.Pelillo
Dipartment of Pediatric Orthopaedics and Neuro-orthopaedics sur-
gery, University of Milan, Istituto Clinico Humanitas, Rozzano, Italy

Introduction. Hip problems in Cerebral Palsy are frequent (25-
75%). Subluxation and dislocation of the hip is proportional to the
neuromuscular involvement and is often due to the alterate spastic
muscles forces acting on the femoral head in the acetabular cavity.
E.M.M.A approach (Early Multilevel Minimally-invasive Approach)
has been designed in 3 different steps and applayed to decrease
imbalanced forces due to spasticity acting on the femoral head and
therefore to decrease hip migration progression, bone deformities
and future pain with the minimal biological cost for the patients. We
consider age and R.I.  as crucial discriminants for treatment steps. All
muscles around the hip joint are addressed simultaneously (adductor
longus, ileopsoas, medial hamstrings and rectus femoris). Materials
and methods. E.M.M.A. 1: age 2-4 years, RI ≤ 20%: multilevel injec-
tion of botulinum toxin in case of muscular hyperactivity without
morphological alterations of the couple muscle-tendon (contractu-
res). E.M.M.A 2: age 4-6, RI ≥ 20%: multilevel aponeurectomies in
case of muscular hyperactivity with morphological alterations of the
couple muscle-tendon (retraction). E.M.M.A. 3: AGE 6-8 EMMA 2
associated to early bone surgery (proximal femoral temporary
epiphysiorisis with cannulated screw to achieve a progressive cor-
rection of valgus deformity). We adopted this approach to prevent
bone deformities with early mobilisation and early control of the
pain in the same time. Results. In our department were treated 40
children with hip subluxation and a mean follow-up of 28 months.
None of our patients have had a progression to reach hip disloca-
tion. Conclusion. E.M.M.A seems to be a practical and little invasive
approach to achieve hip containment, decrease spasticity and also
appears to be satisfactory to prevent progressive acetabular displasia
and hip dislocation.
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Clinical profiles of peripartum paralysis
Shaik Ahmed1, Suzon Al Hasan1, MA Shakoor2, Maidul Islam3
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Back ground. Pregnant women can present with a wide variety
of neurological conditions. WHO has given top most priority in
maternal and child health. There is little available medical literature
to guide the physician in the care of the pregnant and postpartum
patient who has paralysis. This study may help to determine socio-
demographic status of the patients with peripartum paralysis, to
identify existing disease burden and will assist to make plans to
improve reproductive health. Materials and materials. This pro-
spective observational study was conducted in the Department of
Physical Medicine & Rehabilitation of Chittagong Medical College
Hospital, Bangladesh, from 1st July 2008 to 31st June 2009. All the
patients, referred to or attended in the department with the com-
plaints of paralysis from last week of pregnancy to post partum
period, were included in the study. Data were collected from a pre-
pared check list and analysed with the help of SPSS version 15.0.
The results were expressed as percentage and frequency. Results.
Total 23 patients with peripartum paralysis were recorded during the
study period. The age of the patients was from 17 to 45 years with
the mean age of 27.48±7.20 years. All were housewives and majority
of them were rural (78.3%) and poor (60.9%). The onset of disease
was within first week 60.8%, within second week 26.1%, beyond
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second week 8.7% and prepartum 4.3%. The patients from 1st throu-
gh 6th gravida were, 34.8%, 8.7%, 34.8%, 4.3%, 8.7%, and 8.7%
respectively. Associated conditions were, pre-ecclamptic toxemia
(PET) 26.1%, hypertension (HTN) 8.7%, ecclampsia 4.3%, lower seg-
ment Caesarian section (LSCS) 8.7%, and none 52.2%. Anaemia was
found in 43.5% mild, 21.7% moderatel and 4.3% severel. Oedema
was present mildly in 47.8%, moderately in 8.7% and absent in
43.5%. Ambulation of the patients was paretic in 17.4%, on wheel
chair 56.5% and on trolley 26.1%. Paralysed body parts were lower
limbs 69.6%, all limbs 26.1%. Bladder function was normal in 73.9%,
on catheter 13%, and dribbling incontinence 13%. Planter reflex was
normal in all the patients. Reflexes of both knees were, absent
47.8%, weak 47.8%, and in ankles, absent 47.8%, weak 43.5%.
Reflexes in the upper limbs, biceps and triceps were normal in
majority of the patients and in significant number of patients it was
impaired from weak to absent. Sensations were 78.3% intact. Muscle
power of lower limbs, 8.7% grade 0/5, 13% grade 1/5, 21.7% grade
2/5, 47.8% grade 3/5, 8.7% grade 4/5 and none in grade 5/5. In the
upper limbs, muscle power was none in grade 0/5 to 2/5, 21.7%
grade 3/5, 17.4% grade 4/5 and 60.9% grade 5/5. Disability pattern
was, walking 82.6%, standing 17.4%. FIM scores of self-care, sphinc-
ter control, transfer and locomotion were measured. Self-care, out of
42, minimum 9, maximum 21 and mean 16.30 ± 3.94. Sphincter con-
trol out of 14, minimum 2, maximum 5, and mean 11.04 ± 5.09.
Transfer score, out of 21, minimum 3, maximum 9 and mean 6.00 ±
2.52. Locomotion score, out of 14, minimum 2, maximum 5 and
mean 3.43 ± 1.34. Out of combined total FIM score 91, it was found
minimum 16, maximum 49 and mean 36.70 ± 11.60. Conclusion.
From the present study, it may be concluded that the patients with
peripartum paralysis may present with paralysis of all limbs but
mainly in lower limbs. The study was done with the available
patients attended in the department. There may be more patients
suffering from diverse neurological disorders that were not referred
to or attended in the department of rehabilitation. The clinical fin-
dings found in this study should further be evaluated with long
term, multi-center and larger sample size.

Stress Fractures treated by ESWT 
A. Notarnicola, L. Moretti, M.G. Maiorano, M. Forcignanò, S. Patella,
L. Musci, B. Moretti 
Orthopaedic Unit, University of Bari, Policlinico, Bari, Italy 

Introduction. In soccer players, lower extremity stress fractures
are common injuries and are the result of repetitive damage that
exceeds the intrinsic ability of the bone to repair itself. They may be
treated conservatively, but this may cause long-term complications,
such as delayed union, muscle atrophy and chronic pain. Stress frac-
tures that fail to respond to this management require surgical treat-
ment, which is also not without risks and complications. Shock
Wave Therapy has been used successfully on fracture complications,
such as delayed union and non-union. Therefore, we want to exami-
ne ESWT in the management of stress fractures. Materials and
methods. We present a retrospective study of 10 athletes affected
by chronic stress fractures of the 5th metatarsus and tibia that recei-
ved 3-4 sessions of low-middle energy ESWT. Results. At the follow-
up, the clinical and radiographic results were excellent and enabled
all players to gradually return to their sports activities. Conclusion.
In the treatment of fractures, usually high energy is used to induce
periosteal detachment and trabecular fractures with haemorrhages,
which in turn stimulate callus formation and subsequent fracture
healing. We chose to use lower energy ESWT on the rationale that
ultrasound induces nitric oxide liberation at low energy. There is a
link between NO and osteogenesis via the seven-day expression of
the core binding factors cbfa1. Consequently, our application of
lower energy shock waves stimulates bone growth by nitric oxide
production. These reports show that ESWT is a non-invasive and
effective treatment for resistant stress fractures in soccer players.
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Treatment of post-traumatic myositis ossificans by
Extracorporeal Shockwaves Therapy
A. Notarnicola1, S. Messina2, P. Buselli3, V. Coco4, R. Saggini5,  
F. Ciullo1, L. Moretti1, B. Moretti1
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Orthopedics Section, Faculty of Medicine and Surgery of University of
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Introduction. Myositis Ossificans traumatica (MO) occurs after
blunt trauma to muscle tissue. Patients experience tenderness and
swelling at the site of injury and symptoms are generally unresponsi-
ve to one week of rest. The traditional therapeutic approach relies
on a variety of treatments, such as physical therapy but evidence of
their proven clinical efficacy is lacking. The aim of this clinical study
is to assess the efficacy of extracorporeal shock wave therapy
(ESWT) in the treatment of MO. Materials and methods. We illu-
strate a case series of 24 sportsmen with post-traumatic MO. After
treatments with rest, ice, pharmacological therapies and daily phy-
siotherapy, without any improvement, we administered three ses-
sions of ESWT. Evaluations were made before treatment and 1, 2, 3,
6 and 12 months after treatment, and consisted of clinical and func-
tional assessment and X-ray evaluation. Results. Only a partial
reduction of the ossification was observed in the X-ray images but
all the patients showed signs of functional improvement immediately
after therapy. Two months after the therapy, a normal range of
motion and no signs of weakness were observed. Three months
after treatment, 87.5% of patients resumed regular sports activities.
Conclusion. Our clinical findings demonstrate that ESWT treatment
improved the trophism of the damaged muscle tissue and induced a
statistically significant functional recovery. The results of the current
clinical experience reveal that when ESWT were associated to phy-
siotherapy, the management of MO became efficacy. Our results
indicate that ESWT offer an interesting therapeutic opportunity for
restoring the physiologic conditions of muscle extensibility in post-
traumatic MO, associated to traditional rehabilitation.
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Management of osteoarthritis and the significance of
patient education
E. Ilieva
Medical University Hospital, Plovdiv, Bulgaria

Introduction. : The aim of the author is to present the knowled-
ge about the prevention, management and rehabilitation of knee
and hip osteoarthritis and the role of patient education. Materials
and methods. The author makes review of the data from systematic
reviews, meta-analyses of RCT and existing guidelines and presents
evidence-based recommendations in the aspect of ICF. Results. The
different interventions, including rehabilitation and the recommenda-
tions according to the grade of evidence are presented. One of the
important rehabilitative interventions is education of the patients and
self-management strategies. Evidences of metaanlysis of RCT prove
the positive effect of patient education and self-management both in
the early and late stage of the disease on pain and functional ability,
thus reflecting activity and participation. Most of the recommenda-
tions include in the core treatment education, information access to
enhance understanding of the condition and its management, inclu-
ding positive life-style change and adherence to physical activity.
The core concepts involve engagement in self-care, improved self-
monitoring, interactions with health-care professionals. Concerning
joint replacement the evidence show that preoperative education
has a modest beneficial effect on preoperative pain and anxiety and
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should be targeted at those most in need of support. There is some
evidence that it may positively impact the postoperative outcomes.
Conclusion. The initial treatment of osteoarthritis should focus on
patient empowerment and self-driven therapies and patients should
receive education on life style changes, exercise and pacing of acti-
vities, which should be an ongoing integral part of the management
plan.
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Italian multicenter data collection on Intrathecal
Baclofen for Spinal Cord Injury (SCI): preliminary
results till to 12 months follow-up visit
M. Menarini1, V. Filipello2, A. Massone3, M. Cazzaniga4, B. Lanzillo5,
M.P. Onesta6, G. Stampacchia7, R. Quatrale8, S. Petrozzino9, S. Aito10,
G. Bertagnoni11, on behalf of Italian Spinal Cord Injury Board
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Introduction. Intrathecal Baclofen (ITB) therapy is safe and
effective in management of severe spasticity [1]. Our ongoing data
collection is aimed to evaluate ITB treatment effects on patients
affected by Spinal Cord Injury (SCI). Materials and methods. 96
patients (84 males, 12 females, mean age: 38.9 years) with SCI were
evaluated from February 2007 to November 2009: data were recor-
ded at the baseline and every 6 months after implant. Patients were
both tetraplegic (34) and paraplegic (54), 96% used oral antispastics.
Results. 94 patients performed an ITB trial test, 81 responded positi-
vely and 78 underwent the pump implantation. 55 patients had a
follow-up visit after 6 months (6mFU) and 40 after 12 months
(12mFU). At 12mFU, the mean Ashworth scale score decreased in
tetraplegic patients from 2.09 to 1.88 and from 3.39 to 2.07 for upper
and lower limbs respectively, while in paraplegic patients a higher
reduction from 3 to 0.5 was recorded (p<0.001). The average spasm
score decreased from 2.9 to 1.71 at 6mFU and to 1.62 at 12mFU
(p<0.001). The mean SCIM score also significantly improved, from
47.6 to 54.1 at 12mFU (p=0.028). The primary outcome defined by
the physicians (e.g. Improvement of ADL: 20%, reduction of contrac-
tions: 19%) was totally and partially achieved at 12mFU for 78% and
6% of patients respectively. A total number of 36 adverse events
occurred and in 2 cases the device was removed. Conclusion.
Collected data supports the efficacy of ITB therapy on the treatment
of spasticity in patients affected by SCI. Further information will be
provided with future acquisitions clarifying the long-term therapy
effects.
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Severe acquired brain injury in italy: data from the
experimental national register
M. Khansefid1, R. Avesani1, P. Boldrini2, M. Zampolini3, M. Fedeli4,
A. De Tanti5
1Sacro Cuore Don Calabria Hospital Negrar-Verona
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3Rehabilitation Department Trevi Hospital (Perugia)
4Ircss S.Camillo Venezia
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Introduction. In Italy the lack of information on incidence, seve-
rity and courses of subjects with brain injury has highlighted the

need of a countrywide database. In June 2008, an on-line register
was developed to connect rehabilitation centres for severe acquired
brain injury (ABI). Materials and methods. 28 rehabilitation centres
have participated with a total number of 966 patients with both trau-
matic (TBI) and non traumatic brain injury (NTBI). All subjects were
at their first rehabilitative admission and came directly from acute
wards. Data collected included aetiopathogenesis of cerebral injury,
demographic characteristics, indicators of burden of care, such as
the presence of tracheotomy tube, and length of acute and rehabili-
tative stay. Level of initial and final disability was measured by the
Disability Rating Scale (DRS). Results. 45% of patients had suffered
a TBI, 37% a severe vascular insult, 10% anoxic and 6% infective or
tumoural cerebral damage. Mean age of subjects with TBI and NTBI
was 40,56 and 56 respectively. Traumatic patients presented with
mean admission and discharge DRS scores of 16,6 and 10 while non
traumatic subjects’ average scores were 18,7 and 14,8. 30% of
patients were in a vegetative state at the beginning of rehabilitation
course, of these 5% showed a good recovery in terms of DRS score.
After an average length of rehabilitative stay of 117 days, 47% of
subjects with TBI returned home in opposition to 30,4% of those
with NTBI. Conclusion. First data from the Italian register show a
prevalence of non traumatic aetiologies, progressive ageing of popu-
lation at t ime of injury and increasing case complexity.
Systematically use of the DRS permits a more comprehensive analy-
sis, a better planning of rehabilitation pathways and prediction of
outcome. 
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Special characteristics of prosthetic rehabilitation of a
polytraumatized patient - case study
I. Simanic, M. Teofilovski, I. Popovic, V. Ristic, M. Tomic, B. Vidakovic-
Maksimovic
Specialized hospital for rehabilitation and orthopedic prosthetics,
Belgrade, Serbia

Introduction. The issue of the orthotic-prosthetic care of patients
after polytrauma with amputations is a complex modality of rehabili-
tation. Materials and methods. Case study. Results. The patient
M.D., a male aged 32, suffered following injuries in a traffic accident
on January 28, 2006: a complicated left femur fracture, an injury of a
right knee-joint, a left below-elbow fracture, thoracic contusion and
the injury of magistral vessels in the left leg. He was primarily hospi-
talized in a Medical Center “Kraljevo” and then transferred to the
orthopedic department of the Urgent Care Center in Belgrade in a
state of a hemorrhagic shock. The followng surgical procedures
were performed: Repos. Orth. Fixat ext. genus dex. Et femoris sin.,
by-pass poplitealis I.sin cum graft. Autovenosum, ligatura v. popli-
teae sin, frasciotomia cruris sun. bill I amputatio femoris I.sin.
Preprosthetic preparation was followed by the application of the first
above-knee endoskeletal prosthesis and the gait training. He was
prescribed a peroneal orthosis for his paretic right foot. Due to
osteomielitis which affected his right leg, the patient was transferred
to the Orthopedic department of the Clinical Center for surgical
treatment, after which he was returned to our hospital for continuing
his started prosthetic rehabilitation. Because of the involution of the
stump soft tissues and the development of a large osteophyte on a
distal femoral segment, it was necessary to apply a new socket.
Conclusion. The patient learned to walk with a prosthesis and a
peroneal orthosis with the help of underarm crutches on level or
uneven grounds, which corresponds to grade IV of the functional
level of activity.
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Heterotopic ossification following cardiac arrest and
hypoxic brain damage
????
?????

Background. Heterotopic ossification is the formation of osseous
masses in the soft tissues where it does not normally occur. It can
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cause severe stiffness of joints. The aetiology may be posttraumatic,
neurogenic or gentic. Objectives. We aim to assess the development
of heterotopic ossification in patients who suffer hypoxic brain
injury, and look at the impact on the rehabilitation process. Materials
and methods. We identified 39 patients who developed hypoxic
brain injury after cardiac arrest. We assessed the conscious level,
spasticity and joint stiffness. We diagnosed those who developed
heterotopic calcification using clinical examination, blood markers
and X- ray imaging. Those who had X ray findings of heterotopic
calcification were further assessed by CT scan. Results. In 39
patients, 6 developed heterotopic calcification (15%). The cause of
cardiac arrest varied. We found that in those patients with heteroto-
pic calcification, there was increased pain at the site, with increased
stiffness of the joint involved. The commonest joints involved were
the hip, elbow and shoulder. 3 patients had multiple joints involved.
Conclusions. Heterotopic ossification can occur in up to 15% of
patients following hypoxic brain injury. It can lead to increased pain
in joints on movement and can prolong the rehabilitation process of
the patient

Authors

Magdalena Department of Rehabilitation magmami@onet.eu
Mackiewicz-Milewska CM UMK Bydgoszcz

Poland

Stanis_aw Jung Department of Trauma and srook@hotmail.co.uk
Orthopaedics, South South 
Tyneside District Hospital, 
South Shields, UK

Steve Borland Department of Trauma and stev90210@yahoo.co.uk
Orthopaedics, South South 
Tyneside District Hospital, 
South Shields, UK

Sabina Lach-Inszczak Department of Rehabilitation sabinalach-
CM UMK Bydgoszcz inszczak@wp.pl
Poland

Iwona Szymku_ Department of Rehabilitation i.w.o.n@interia.pl
CM UMK Bydgoszcz
Poland

Jakub Cie_ci_ski Dept of Radiology and kizradiol@cm.umk.pl
Diagnostic Imaging CM UMK 
Bydgoszcz, Poland

Ma_gorzata Department of Rehabilitation virion@poczta.wp.pl
Cisowska-Adamiak CM UMK Bydgoszcz

Poland

Wojciech Hagner Department of Rehabilitation klreh@cm.umk.pl
CM UMK Bydgoszcz
Poland

W_adys_aw Lasek Dept of Radiology and kizradiol@cm.umk.pl
Diagnostic Imaging CM UMK 
Bydgoszcz, Poland

Presenting and principle author

Magdalena Department of Rehabilitation magmami@onet.eu
Mackiewicz-Milewska CM UMK Bydgoszcz

Poland

Predictors of outcome in post-injury brain: Coma
Recovery Scale-Revised (CRS-R) is a reliable tool to
monitor disorders of consciousness and to predict cli-
nical outcomes
M. Ebreo, M. Firera, G.Di Iasi, M.Storti, P. trovato, E. Mili, A Delli
Gatti, S. Capomolla
Unità Gravi cerebrolesioni acquisite, Polo Specialistico Riabilitativo,
Fondazione Don Carlo Gnocchi ONLUS, Sant’Angelo dei Lombardi.

Introduction. Coma Recovery Scale-Revised (CRS-R) is a reliable
tool to distinguish patients in the minimally conscious state from
those in a vegetative state. The CRS-R was composed of 29 hierar-
chically organized items divided into 6 subscales addressing audi-
tory, visual, motor, oromotor, communication, and arousal processes.
The scale has been validated for mid-term but not for long-term
functional outcome. PURPOSE: To examine whether the baseline
and changes during follow up of the CRS-R are associated with clini-
cal outcomes in patients in vegetative state following severe brain
injury. Materials and methods. We performed a prospective obser-
vational cohort study of all patients with vegetative state due to
brain injury admitted to the Intensive Rehabilitation Unit of Sant’

Angelo dei Lombardi Don Gnocchi Foundation in the period January
2007 to December 2009. Data collected included demographics ,
brain injury etiology, length of stay in intensive care unit and vital
signs. The CRS- R scale was assessed weekly for 3 months. The
weekly change in CSR-R was also calculated. For the purpose of this
study, we evaluated the clinical state of the patients after six months.
Clinical states were defined as regaining consciousness (RC), the
minimum consciousness state (MCS) or a persistent vegetative
state(VS). We conducted a 2-way analysis of variance( ANOVA) of
continuous variables to evaluate the group interactions; Multiple
linear regression analysis was performed to examine the association
between independent variables and clinical outcomes. Results. 49
patients (M/F: 30/14; years 57±16) with an initial vegetative state due
to severe brain injury were evaluated. 29 patients regain of con-
sciousness, 5 patients acquired minimum consciousness state and
finally 15 patients remained in vegetative state. The time for regai-
ning consciousness was 5±3 weeks. CRS-r score stratified patients for
the degrees of regain of consciousness state (RC 19±2,7*§ MCS
13±2,4* - VS 5,8±2,0 - *p<0.0001 vs vegetative state § p< 0001 vs
MCS.). The temporal changes of the CRS-r were accurate identifying
of patients with a state of emergency of the state of consciousness to
those that remained in a vegetative state (7±5* vs 2,5±2,0 *p<0.0001).
Of the variables used in the regression analysis only changes to the
CRS-r score obtained in weeks 1, 4 and 8 predicted the clinical out-
come at 6 six months post injury (R2 .62 - F7,79 p<0.0001).
Conclusion. these results highlight the heterogeneity in outcome
following severe brain injuries. The CRS-R is a reliable tool that can
identify patients in various states of consciousness. Furthermore
changes to the CSR-R during intensive treatment are associated with
clinical outcomes in these patients. These results provide useful
information for treatment planning in the intensive rehabilitation
Unit. 
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Heterotopic ossifications in severe brain injury: a pro-
spective study 
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C. Ioanna, A Delli Gatti, S. Brancaccio, S. Capomolla
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Introduction. Heterotopic ossification(HO) in patients with brain
injury is a frequent complication. The clinical spectrum of HO ran-
ges from an incidental finding on X-rays to severe functional limita-
tions. The incidence of HO rages from 11% to 76% depending on
the population, methods of diagnosis and study performed. PURPO-
SE. Many factors are involved in the genesis of HO and their role
remains controversial. This prospective study evaluated the inciden-
ce of HO and analyzed the relation between demographic, clinical
,functional factors and HO in patients with severe brain injury.
Materials and methods. We performed a prospective observational
cohort study of all patients with severe brain injury admitted to
Severe brain injury rehabilitation Unit of Sant’ Angelo dei Lombardi
Don Gnocchi Foundation from januar 2007 through December 2009.
Patients performed at admission X-rays to evaluated HO. Data col-
lected included demographics, brain injury etiology, length of
stay(LOS) in intensive care Unit, vital signs and infections.
Biochemical (serum concentrations of sodium, potassium, urea, crea-
tinine, aspartate transaminase, glutamate transaminase, bilirubin
serum, alkaline phosphatase, albumin) and hematologic parameters
(hemoglobin concentration, white cell and platelet counts) were
measured. Functional outcome was assessed by barthel index scale.
We conducted 2-way analysis of variance( ANOVA) of continuous
variables and chi square test for categorical variables to assess diffe-
rences according to HO; Multiple linear regression analysis was
performed to examine the association between independent varia-
bles and HO. Results. 154 patients ( M/F: 102/52 ; years 59±17)
with  severe brain injury were evaluated. Heterotopic ossification
have been found in 24/154(18%) of patients. The eterotopic ossifica-
tions  were significantly more frequent in patients with severe brain
injury due to anoxia (39%) rather than due to trauma(17%) or
vascular causes(14%). Patients with HO had values of haemoglobin
(8,7±2,5 g/dl vs 10.1±3, g/dl p<0.02) and albumin (2,4±1 g/dl vs
2,91±,64 p<0.01) significantly lower than in patients without exube-
rant bone formation. In addition, the patients with HO had a heart
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rate (96±13 bpm vs 82±14 bpm p<0.001), spasticity (29% vs 12%
p<0.04 and a length of hospitalization in intensive therapy (45±24 vs
36±26 days p<0.02) significantly more than in patients without HO.
Between the variables used in regression analysis Etiology, LOS UCI,
spasticity, Heart rate, predicted the appearance of heterotopic ossifi-
cation in Intensive rehabilitation Unit (R2 .75 - F9 p<0.0001). Patients
with heterotopic ossification have experienced a greater length of
hospitalization ( 138±85  vs 92±89 day p<.002) and less functional
recovery (barthel index changes: 19±34 vs 37±35 p<.001) compared
to patients without. Conclusion. heterotopic ossification are fre-
quent complication in patients with severe brain injury. These
abnormalities are significantly associated with a prolonged ipoxia
conditions ( etiology and anemia) metabolic, functional alterations
and disease management during intensive care. These results provi-
de useful information for treatment planning in the intensive rehabi-
litation Unit. 
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Neurorehabilitation in traumatic brain injury: does it make a difference?
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Outcome of intensive rehabilitation program in
patients with severe brain injury
G. Di Iasi, M. Storti, P. trovato, A. Delli Gatti, G. Storti, L. Metallo, 
C. Ioanna, M. Colella, A Delli Gatti, S. Brancaccio, S. Capomolla
Unità Gravi cerebrolesioni acquisite, Polo Specialistico Riabilitativo,
Fondazione Don Carlo Gnocchi ONLUS, Sant’Angelo dei Lombardi.

Introduction. Severe brain injury is a growing public health pro-
blem. The incidence and prevalence of brain injury secondary to
trauma or cardiovascular causes are clearly increasing in industriali-
zed countries. This dramatic health care burden has made it neces-
sary to define the continuity of the process of care as a homoge-
neous route coherent with the phases of the illness and one gover-
ned by an integrated system of several strategies of different inten-
sity. These management strategies can be supported by integration
of several competence. Recent data point out how comprehensive
management strategies can improve outcomes in brain injury and
thus make resource consumption more effective. Objective. To eva-
luate the outcome of comprehensive intensive rehabilitation pro-
gram in Severe brain injury rehabilitation Unit. Materials and me-
thods. We performed a prospective observational cohort study of all
patients with severe brain injury admitted to Severe brain injury
rehabilitation Unit of Sant’ Angelo dei Lombardi Don Gnocchi
Foundation from january, 2007, through December 2009.  Data col-
lected included demographics, brain injury etiology, length of
stay(LOS) in intensive care Unit, vital signs and infections.
Biochemical (serum concentrations of sodium, potassium, urea, crea-
tinine, aspartate transaminase, glutamate transaminase, bilirubin
serum, alkaline phosphates, albumin) ,hematological parameters and
devices were measured during management. Functional outcome
was measured by Glasgow Coma scale (GCS) and Barthel index
scale. We conducted 2-way analysis of variance( ANOVA) of conti-
nuous variables and chi square test for categorical variables to assess
differences according to management phases. Logistic regression
analysis was performed to examine the association between  varia-
bles and inpatients mortality. Results. 154 patients ( M/F: 102/52 ;
years 59±17) with  severe brain injury were evaluated. This disorder
was causes by anoxia(24 pts(15%)), trauma ( 32 pts(21%)) and
vascular incident (98 pts(64%)). 34/154(22%) of patients died during
intensive rehabilitation. During the stay in hospital the patients have
experienced a significant clinical ( hemoglobin g/dl : in 9,4±2.8 vs
10,6±,3.3 out p<0.006 - Albumin g/dl : in 2,6±.8 vs 3.1±.9 out
p<0.0001 - Heart rate (bpm): in 94±15 vs 85±15 out )  and functional
(GCS: in 9±3 vs 12±4 out p<.00001 - Barthel index: in 3.5±11 vs
29±39 out p<.00001) improvement. 115/154(75%) patients experi-
mented 213 infection episodes which required 3470 days of antibio-
tics treatment ( 22±23 days/pts).  The emergency management was
performed in 75/154(48%) of patients. Of the variables used in the
logistic regression analysis device number - OR 3 (1-10) p<0.002 -
serum albumin level – OR 0,1(0,1-0,7) p<0.01, Glasgow Coma Scale
–OR 0,59(0,39-0,59) p<,0001 and infections number –OR 3(1-
7)p<0,0001 are related with inpatients mortality. Conclusion. These
results highlight the multidisciplinary management required for these

patients in the Intensive rehabilitation Unit. The rehabilitative pro-
gram can be modified the clinical natural history . The degree of
consciousness, metabolic state , device supports and infections are
related hard events.  These results provide useful information for
treatment planning in the intensive rehabilitation Unit. 

References 
Diagnosing dysautonomia after acute traumatic brain injury: evidence for over-

responsiveness to afferent stimuli.Baguley IJ, Nott MT, Slewa-Younan S,
Heriseanu RE, Perkes IE.Arch Phys Med Rehabil. 2009 Apr;90(4):580-6.

Evidence for the effectiveness of multi-disciplinary rehabilitation following
acquired brain injury: a synthesis of two systematic approaches. Turner-
Stokes L.J Rehabil Med. 2008 Oct;40(9):691-701.

Does long-term outcome after intensive inpatient rehabilitation of acquired
brain injury depend on etiology? Blicher JU, Nielsen JF.
NeuroRehabilitation. 2008;23(2):175-83.

The computer records of the department of rehabilita-
tion
G. Quattrocchi, A. Consalvi, S. Sorce, P. Mandalari, V. Santamaria, 
S. Rosina, A. De Leo, G. De Luca, S. Colavita,  G. Gazzara,  G. Cilia,
V. Nastasi, R. Trifirò, N. Fazio
Department of Rehabilitation ASP Messina

Introduction. In 2009, the Department of Rehabilitation ASP
Messina, has laid the groundwork for the computerization of its
management processes, clinical and administrative. Objectives are 
1. Use of a database fast, reliable and economical management of
clinical and administrative functions; 2. Realization of user interface
as intuitive as possible (user-friendly); 3. Software maintenance
easier and faster, using remote assistance; 4. Assurance data security
and compliance with Law 196/2003 on Privacy.Materials and
methods.  For achieving the first objective you have chosen MySQL,
a relational database management system consists of a client and a
server, both available for both UNIX Advantages of MySQL are
speed and reliability, the fact that it has become a standard worldwi-
de and its totally FREE‘. For the user interface has opted for a simple
solution. Were chosen interfaces known as the most common brow-
sers: Microsoft Internet Explorer, Opera, Mozilla Firefox ... To do
what was necessary for the adoption of software development tools
for web with three significant results: the software is automatically
can also be used with handheld devices, requires no installation, can
be enjoyed anywhere in the world.  Results. The software created,
therefore, shows the status of a common website, the beautiful
graphics and intuitive, navigable by the user with simple clicks.
Conclusion. Users of this software are on staff at the Department,
including facilities outside agreements, taking over the patient
authorized to communicate telematic data on admissions and treat-
ment in progress.
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Draft centralized service for prescription prosthetic
and orthotic aids
G. Quattrocchi, V. Santamaria, A. Consalvi, P. Mandalari, S. Rosina, 
A. De Leo, G. De Luca, S. Colavita, G. Gazzara, G. Cilia, V Nastasi,
R. Trifirò, N. Fazio
Department of Rehabilitation ASP Messina

It is proposed to create a centralized service (SCPOA) with the
aim of optimizing resources with positive impacts on appropriate-
ness of prescription, killing of waiting times, avoidance of benefits
not due. The Sicilian Region has identified the boundaries of health
units with the provincial areas. In our situation the boundary is iden-
tified with the limits of the province of Messina, a territory admini-
stered through nine districts. A vast and complex reality where they
interact, for the part of our interest, ten structures character hospital,
a polyclinic facilities poliambulatoriali district, ADI, rehabilitation
centers for art. 26 L. 833/78, clinics FKT, RSA, special discounts. 
The prescription is written by specialists on the NHS responsible for
type of impairment or disability. The prescription of prosthetic care
is an integral part of a program of prevention, treatment and rehabi-
litation of injuries or their outcomes individually, the competition or
coexistence, determine an impairment or disability ... art. 4 para-
graph 3 Ministerial Decree 27/08/1999 No 332. It is believed that the
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wide range of specialists with skills prescriptive without coordina-
tion, may lead to the patient that is relevant critical optimization of
resources. Discuss the cases. 1. User for whom there is an ongoing
rehabilitation treatment. Specialist and rehabilitation team treating
the patient who takes responsibility for the treatment at every stage
including the use of an assist from Tariff Nomenclature. 2 User
Interface with the offices that authorize the provision of prostheses
for the garrison, in the absence of evaluation and development of
Rehabilitation of every consideration. As the decree 332/99, which
governs the limitation, any requirement can not disregard the need
to require a garrison in a functional reason for rehabilitative atten-
tion. It proposes the establishment of a centralized service to the
deputy handling of prescriptive organizing a central Departmental
requirements that would address the receipt of any application sub-
mitted by individual districts VIA INTERNET The service will later
verify the concurrent development of plans for rehabilitation treat-
ment already being developed through the verification of permits
issued in the individual districts and assisted in verification of treat-
ment at rehabilitation centers or other facilities assigns.
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Case report: eosinophilic fascitis 
L.C. Garrote-Moreno, E. Pellicer-Fernández, M.J. Llópez-García, 
C. Corrochano-García, E.G. Bataller-Peñafie, E.A. Sevilla-Hernández,
M.A. Moreno-Carrillo
Physical Medicine and Rehabilitation Unit. Morales Meseguer
Hospital. Murcia. Spain.

Introduction. Eosinophilic fascitis (EF) (Shulman’s syndrome, dif-
fuse fascitis with eosinophilia) is a disease characterized by the sud-
den onset of painful swelling with induration of the soft tissues and
peripheral eosinophilia, and other symptoms (elevated erythrocyte
sedimentation rate (ESR), hypergammaglobulinemia and high levels
of circulating immune complexes). Etiology is unknown. It is usually
seen in middle-aged adults. It rapidly progresses to joint contractures
because of inflammation and fibrosis of the fascia. It is usually chro-
nic but spontaneous remission is possible. Standard therapy includes
corticosteroids and immunosuppressive drugs. Materials and me-
thods. Descriptive and retrospective analysis of a clinical case of
eosinophilic fasciitis. Results. A 59-year-old woman suffering from
of progressive tightness and induration of the skin over forearms
and legs during 3 months. Laboratory results: eosinophils-29%, ESR-
18mm/hr (normal 0-10mm/hr); antinuclear antibodies (ANA)-negati-
ve. Incisional skin biopsy confirmed the diagnosis of EF and patient
was treated with prednisolone daily and methotrexate once a week.
In a few weeks, she developed swelling of the extremities and joint
contractures, leading to impaired mobility (shoulders, elbows,
knees...) without neurological alterations. She started physical the-
rapy: stretching and isometric exercises. She experienced marked
changes in skin softening and limb mobility in four weeks.
Conclusion. Physical therapy constitutes an essential aspect in
management of fasciitis preventing joints limitations and disability.
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Use of the surface emg in the rehabilitation of the
peripheral neurolesion of facial nerve
G.Reggiani, C. Cazzola, I. Miselli, M.Vanini
Department Of Rehabilitation Medicine, Carpi (Modena) Ausl Of
Modena

Background. The anatomic and functional geometry of the face
is severely compromised in the peripheral neurolesion of facial

nerve due to the reduction of the muscle tone. The resulting asym-
metry constitutes a real physical-psychological-social disability.
Aims. The purpose of this study is to use the surface EMG as an
indicator of objective evaluation and rehabilitative prognosis, by
measuring the timing of activation in the three branches of the facial
nerve. Materials and methods. Seven patients, 5 women and 2
men, 22-61 years-old, suffering from paralysis of the peripheral facial
nerve after parotidectomy (5 patients) or Bell’s palsy (2 patients)
were admitted to our department and received full evaluation:
anamnesis, functional study of the facial nerve (according to the
House Scale of 6 degrees), surface EMG at rest and during voluntary
contraction. All patients underwent a rehabilitation treatment which
included: anatomy-functional touch massotherapy, functional banda-
ges, linfotaping, Kabat technique, training for self-treatment of facial
expressions and counseling of behavioral health. Results. In the
pre-treatment phase, patients assessed by the House Scale-B were
distributed as follow: 3 in grade III, 3 in grade V, 1 in grade IV. In
the post-treatment phase 4 patients were in grade I and 3 were in
grade II. Conclusion. The goals of our rehabilitation program is to
restore the anatomical shape of the face controlling the syncinesis.
The conservation of these geometries is crucial because the combi-
nation of muscle tension-length regulates motor control. The use of
elastic bandage, which stimulates with selective and intensive moda-
lity the injured muscle, is advantageous compared to conventional
techniques because it does not induce spasms which are often irre-
versible.
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Manual therapy versus mesotherapy in treatment of
chronic neck pain 
C. Costantino, S. Bertuletti, S. Minnella, E. Marangio 
Physical and Rehabilitation Medicine Postgraduated School ,
University of   Parma

Introduction. The aim of this study is to verify, in patients with
chronic neck pain, the effectiveness of vertebral manipulation asso-
ciated with specific exercises compared to mesotherapy with the
same exercises. Materials and methods. We have selected 21
patients aged between 20 and 75 years with chronic neck pain and
we have randomized in two groups: first group treated with manipu-
lation (10 patients), second group treated with mesotherapy (11
patients). All patients were evaluated with VAS , Northwick Park
Neck Pain Questionnaire (NPQ) and CSQ-8 Questionnaire at the
beginning, at the end of the treatments and after 3 months follow
up. Results. We demonstrated a statistically significant difference
between NPQ e VAS values measured at the beginning and at the
end of the treatment in the manipulation group (pNPQ=0.002,
pVAS=0.000) and in the mesotherapy group (pNPQ=0.000,
pVAS=0.001). No statistically significant difference was showed com-
paring both groups at the end of treatment. Furthermore we demon-
strated the outcomes maintenance in both groups comparing NPQ
and VAS at the end of treatment and at the follow-up (I group:
NPQ=0.427, VAS=0.566); (II group: NPQ=0.411, VAS=0.573)
Conclusion. We found no significant difference, as regard efficacy,
between the two treatments. We will verify our results with a larger
group of patients and a longer period of follow up.  
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Impact of expiratory muscle weakness and ineffective
cough on the decannulation protocols in Severe
Acquired Brain Injury patients. Protocol study about
the use of Inexsufflator in SABI patients with tracheo-
stomy
J.N. Solano1, F. Colonna1, C. Lanzilotti1, N. Resta1, R. Cicero1, S. Anglani1,
V. Tagliente1, G. Megna2

1Fondazione San Raffaele Rehabilitation Center, Ceglie Messapica
(Brindisi) 
2University of Bari 

Introduction. Severe Acquired Brain Injury (SABI) patients show
asymmetry of ventilation, reduced excursion of the diaphragm and
the chest wall, and reduced cough peak flow rates, consistent with
respiratory muscle weakness. Absent or weak cough has been asso-
ciated with higher incidence of aspiration and chest infections in
stroke patients and is one of the most important determinants on the
decannulation decision. Inexsufflator has been shown to be effective
in assisting cough in individuals with spinal cord injury and neuro-
muscular diseases.Materials and methods. We have made a syste-
matic review to analyse the impact of the expiratory muscle weak-
ness and ineffective cough on the decannulation protocols and
cough assist techniques used in SABI patients.Results. There has
been an increase in the number of papers in the literature regarding
tracheostomy practices (timing and procedure). However, there is
limited scientific evidence in the literature specifically concerning
decannulation processes. There are not studies about the effective-
ness of mechanical cough assist in the SABI patients.Conclusion.
We design a protocol study of a randomised, controlled trial about
the effectiveness of Inexsufflator in the tracheostomy SABI patients
with expiratory muscle dysfunction and weak cough.

A SEMG FRP analysis & 3-d skeleton model for neck and
low back pain functional assessement
M. D’Amico1,2; F. Ciarrocca1, M. Paniccia1; P. Roncoletta2, M. Tomassini1,
M. Vallasciani1
1L.A.M.PO. (Laboratorio Analisi del Movimento e Postura) Istituto di
Riabilitazione S.Stefano, Porto Potenza Picena (MC) Italy
2Bioengineering & Biomedicine Company Ltd, San Giovanni

Introduction. In spine pain related pathologies is of major
importance the evaluation of functional limitations associated. This
requires to integrate morphological characteristics with information
deriving from other measurements devices as force platform data
and surface EMG. The aim of this study is to present a multi-factorial
approach which integrates rachis morphological characteristics with
full skeleton kinematic, dynamic and SEMG measurements to quan-
tify spine function and mobility in particular for neck and low back
pain.Materials and methods. Posture and Movement/Gait analysis
are performed by 3D Opto-electronic stereophotogrammetric measu-
rements of body landmarks labelled by passive markers [1]. The
model can be scaled to fit the subject’s skeleton by using different
acquisition protocols involving assorted body labeling, providing
subject’s anthropometric measurements. The model is able to fully
integrate forces from force platforms. SEMG muscle activities are
recorded to investigate motor co-ordination/dysfunction as well as
the presence/absence of flexion-relaxation phenomena (FRP) asso-
ciated to pain [2]. Static posture is first evaluated, then, patient is
asked to perform specific motion test batteries to measure the whole
spine ROMs in Axial rotations, forward-backward flexion-extension,
lateral bendings. Results. Test results highlights pathological functio-
nal behaviour w.r.t. the healthy one showing a noticeably smaller
range of spinal angles and a different pattern due to different strate-
gies in task execution. SEMG in the healthy subjects shows the pre-
sence of FRP, while in LBP subjects with altered spine movement
patterns a full muscles block is shown, confirming associated pain or
functional limitation condition. Conclusion. Quantitative functional
evaluation represents one main goal to achieve in LBP.
Optoelectronic associated to multi-sensor measurement approach
appears to be a potentially significant solution to complete the
necessary functional information. 
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A multifactorial 3-d biomechanical skeleton model
approach for posture and movement analysis: a 15
years activity review at santo stefano rehabilitation
institute
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Introduction. Spine and posture disorders cover large interest in
rehabilitation. Quantitative functional evaluation represents the main
goal in Posture and Movement/Gait analysis, however very few stu-
dies outline the behaviour of spine during such tasks. To overcome
such limits, we propose a complete 3D parametric biomechanical
skeleton model to be used in quantitative analysis. Materials and
methods. Posture and Movement/Gait analysis are performed by
3D Opto-electronic stereophotogrammetric measurements of body
landmarks labelled by passive markers [1]. Depending on different
analysis purposes, the model (based on anatomical findings reported
in literature and on specially developed processing procedures) can
work at different stages of complexity. It can be scaled to fit the
subject’s skeleton by using different acquisition protocols involving
assorted body labeling, providing subject’s anthropometric measure-
ments. The model is able to fully integrate data deriving from force
platforms, SEMG, foot pressure maps. By means of data fusion and
optimisation procedures all these inputs are used in the model to
assess internal joint forces, torques and muscular efforts. The possi-
bility to compute the average of cyclic or repetitive tasks has been
included as well. Results. “Orthopaedic” and “Neurologic” patients
with different posture and movement disorders have been analysed
and followed up with this methodology. The provided quantitative
outcomes allowed identifying and precisely differentiating pathologi-
cal patterns proving the model usefulness in clinical and rehabilita-
tion fields. Paradigmatic examples to show method’s ability to assess
patient’s functional characteristics will be fully detailed. Conclusion.
The proposed approach showed its capability to deepen the analysis
of human Posture and Movement in a fully detailed way, allowing to
try to unveils the complexity of its Biomechanics and underling
Motor Control Mechanisms. 
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Predictive value of effect muscle electrostimulation and
physioteraphy in the childood flat foot . 
M. Ranieri, M. Sciuscio, S. Mennuni,R. Marvulli, A. Camporeale, 
D. Vittore, G. Megna
?????

Introduction. Childhood flexible flat foot is the most common
paramorphism of the lower limb. Functional deficiency of the
muscles that support the arch causes the medial longitudinal arch.
Materials and methods. Our study provides the recruitment of
young patients with flat feet classified by the degree of severity of
flat foot found by the Viladot method and through the static and
dynamic baropodometric platform. The enlisted group was also pro-
cessed to surface EMG. The first group, consisting of eight subjects,
(3 women and 5 men) with a mean age of 6 years (between 3 and
10) was processed to a program FKT dedicated and selective elec-
trostimulation. The second group, consisting of six subjects, was
treated with KT passive of foot and ankle. Both groups were provi-
ded with push elastic medial plantar (plantare SEM). Results.
Significant improvements of data of sEMG, Viladot method and static
and dynamic baropodometric platform is noted in the first group
instead in the second one. Conclusion. The data emerging from
preliminary evaluations of sEMG point out that the reduced activa-
tion of studied muscles in certain subjects, may be involved in deter-
mining the infant and flat foot and as selective enhancement of
those obtained by FKT enable the achievement of results statistically
more significant in the first group compared to the second subject
exclusively to KT. 
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Acquired prosopagnosia: a case report.
C. Fassio1, M. Manera2, F. Malinverno2, C. Pistarini1
1Neurorehabilitation Unit, IRCCS Fondazione S. Maugeri, Pavia
(Italy)
2Psychology Unit, IRCCS Fondazione S. Maugeri, Pavia (Italy)

Introduction. The work is a case report of a patient with a right
temporal ischemic stroke of cardioembolic origin, assessed for his
prosopagnosic impairment with the group of tests optimized for the
detection of faces recognition, that was create following the model
of faces processing by Bruce and Young (1986), then modified by
Ellis (1986). The group of tests was first administered to 114 healthy
individuals, divided in different categories for gender, age and edu-
cation. The purpose of the work is to demonstrate if the group of
tests, shaped with the aim of assess single unit of face recognition,
associated with tests of objects recognition, is able to localize the
functional impairment along a flow chart of cognitive processing
subunits. The patient in this work has a severe prosopagnosic
impairment, detectable even only with simple clinical observation.
But the assessment with this group of tests let us localize the site of
the lesion and confirm Bruce and Young’s model. Materials and
methods. Patient’s visuo-perceptive skills were assessed with some
tests for the early processings and for object recognition. Results.
The use of this kind of assessment allows us to demonstrate in this
case a preservation of the early processing and an impairment in the
subsequent parts of the flow chart of the model, that means the inte-
grity of the parallel processes. Conclusion. In this case all clinical
data and cognitive assessment results confirm the presence of proso-
pagnosia not associated with visual agnosia. 

References 
Bruce V., Young A.W., (1986) Understanding face recognition. British Journal

of Psychology, 77,305-327
Ellis H.D. (1986). Disorders of face recognition. In: Neurology: procedeedings

of the13th World Congress of Neurology. Edited by K. Poeck, H.F. Freund
and H. Ganshirt. Berlin: Springer-Verlag, pp. 179-187

Manera M., zonca g., Pistarini C., Luzzatti C. Una batteria per la diagnosi dei
disturbi prosopoagnosici. Validazione e descrizione di pazienti con lesioni
cerebrali. In: Atti del V Convegno Nazionale SIRN, Senigallia (AN),
2005:114.

Professional comfort and discomfort in a group of
health assistance operators
M. Manera1, I. Giorgi1, C. Monaco1, G. Maggioni2, C. Pistarini2
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Introduction. The Italian legislative decree 81 issued on the 9th

of april 2008 deals with all main rules for work risk management
and it provides the risks assessment also correlated to work stress,
considering different issues for legal, work and social safeguard as
well as for mental, physical and social wellbeing. Several surveys
have been performed with the aim to assess the health worker’s
wellbeing and they are mainly based on the use of questionnaires,
which purpose is to investigate various variables, but few consider
burnout development in different operators working in a coma unit,
intensive rehabilitation unit for acquired brain injury and spinal cord
unit. The aim of this study is to estimate demographic data and pro-
fessional wellbeing/unwellbeing conditions in a work group of
health professionals in our departments. Materials and methods. A
sample of 98 health workers, actually working in the Neuroreha-
bilitation Department, Spinal Unity and Coma Unity of the Maugeri
Foundation in Pavia has been considered. Professional figure invol-
ved are: physicians, physiotherapists, nurses, speech therapists,
occupational therapists. The questionnaire administrated are the OCS
(Organizational Checkup System) and the OSI (Occupational Stress
Indicator). Epidemiological and observational data will be investiga-
ted. Results. Evaluation of the results from the questionnaires are
still ongoing and we will compare data between and within different
operators groups. Conclusion. We expect to describe the sociode-
mographic and professional characteristics as well as the develop-
ment of burnout (or wellbeing/unwellbeing) in the medical, nursing

and therapist staff of an health working group in a particular area of
neurorehabilitation.
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The social operator in a coma unit: the interaction with
the territorial social healthcare net
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1Social assistance dept., S.Maugeri Foundation, IRCCS Pavia, Italy
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Introduction. The primary aim of the social assistance operator
within the multiprofessional team of the coma unit is to identify the
needs and necessities of the person in charge. The social operator
mission is to help parents, related and caregivers to knowledge,
comprehend and deal with the legal and constitutional rights for
health and social assistance of a patient in a coma or vegetative
state. Several meetings are held both with the single caregiver in
charge and within the team meetings to define health, social and
legal needs of the patient in order to address the caregivers to the
correct territorial institutions. The link with the territorial services
and longstay hospitals is directly managed by the social operator to
facilitate the discharging process from the coma unit. The interven-
tion of the social operator is performed to look for a tutor whe it
doesn’t exist, contact directly the social territorial services to describe
the patient needs, apply for all benefits deserved. Aim of the retro-
spective study is to define the sociodemographic data and the health
assistance pathway of a population of coma and patients in a vege-
tative state admitted and discharged to the services available in the
territory of Pavia; then define all discharging process. Materials and
methods. In this retrospective study we considered the patients
who have been admitted and discharged from our coma unit to the
territorial services (longstay hospital, residences for disabled, home,
etc) in recent years, from march 2006 to march 2010. Diagnosis of
the patients considered were: vegetative state, minimally conscious
state, coma. Sociodemographic data were collected during the psy-
chosocial counseling meetings with caregivers. A register of all infor-
mation was recordered. All queries of the social operator investiga-
ted the patient’s needs, family definition, services availability nearby
the patient original residence, benefit already existing, legal status of
the patient ant the legal administrator and tutor. Results. Evaluation
of the data from the social operator register are still ongoing.
Conclusion. We expect to describe the sociodemographic and
health care pathway after discharge of patient in a coma state and
vegetative state in the Pavia and Lombardia region. 

AWS incidence
F. Pessina1, F.Miccichè2, C.Donetti2, C.Costantino2, M. Saccavini1
1Azienda Ospedaliero-Universitaria Parma
2Università degli Studi Parma

Introduction. AWS is a syndrome which limits itself and which
arises after the dissection of the armpit or after the removal of the
sentinel lymphonode. Clinically it is characterized by the appearance
of the fibrous cords in the cavity of the armpit accompanied by pain
and a limited functioning of the omolateral limb.At present the inci-
dence of such syndrome isn’t clarified in literature with incidence
from 6% to 72%At present there aren’t even any clear guidelines on
the most adeguate rehabilitative intervention. Materials and me-
thods. The protocol of the breast unit in the hospital of Parma fore-
sees a rehabilitation follow up of precocious post-operating compli-
cations in patiens who underwent breast surgery and lymphoade-
nectomy of the armpit. The current evaluation is carried out using
the VAS scale, Constant scale and SRQ and diameter of the operated
limb. To such scales of evaluation the introduction of specific items
is foreseen for the evaluation of AWS such as the visualization of the
lymphatic cords in arm abduction and their level of extensibility.
Conclusion. The main studies of literature are of a retrospective
type and don’t use scales of evaluation of pain and ROM, therefore
consider it useful to impose a prospective study to evaluate the real
incidence of such post-surgical syndrome. Our objective is to evalua-
te, besides the real incidence of AWS in patients operated of total
armpit lynphadenectomy, also the most frequent impairments corre-
lated to such syndrome and the repercussions on the ADL in order
to establish a possible protocol specific for patients affected by AWS.
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Rehabilitation of patients with anterior cruciate liga-
ment reconstruction
K. Ljubinkovic1, M. Vukicevic2, G. Gavrilovic2
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Introduction. Disrupture of ligament crutiatum anterior (LCA)
represents one of the most frequent sports injuries. It leads to the
knee chronical anterior-lateral rotational instability. Materials and
methods. In the period from 2005-2009, 400 patients, have been
analyzed, who have been treated by surgery at the Institute for
Orthopedic Surgery “Banjica” and by physical therapy at the Primary
Health Station “Stari grad” afterwards. There were 280 male and 120
female patients, age: 14-45 (X=28). They were followed: l2- 6O
months (X=36). All patients were operated by the Technique Single
Bundle which implied the reconstruction of the ligamentum crucia-
tum anterior (LCA), with the application of the semitendinozus-graci-
lis graft. Immediately after the surgery all patients were rehabilitated
under the  Protocol of the Institute for Orthopedic Sugery ”Banjica,”
and by physical therapy at the Primary Health Station “Stari grad”
afterwards. Results. For the evaluation of the treatment’s result, the
value of the LYSCHOLM score before (X=51,78 ) and after (X=93,54
) has been compared. The significance of the difference was tested
by the Student’s t- test (p,o,oo1). Conclusion. On the basis of this
research and the results of the statistical analyses it can be conclu-
ded that the value of the Lyscholm Score at the end of the treatment
was improved, compared to the values at the beginning of the
research, with the high statistical significance. Such a result of the
treatment allows us to consider the treatment protocol as successful
and recommendabl
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Rehabilitation of patients treated by arthroscopic stabi-
lization for the anterior instability of the shoulder 
M. Vukicevic1, K. Ljubinkovic2, G. Gavrilovic1

1Institut for Orthopedic Surgery”Banjica” , Belgrade, Serbia
2Primary Health Station”Stari grad”, Belgrade, Serbia

Introduction. Articulatio Humero Scapularis is considered as the
spherical ankle and is one the most movable and unstable joints. In
the more than 90% of cases these are the anterior instabilities of the
shoulder. Materials and methods. In the period from 2005-2009,
150 patients have been analyzed. All of them have been treated by
the arthroscopic stabilization of anterior capsula with the Fixation
System Anchore Screws at the Institute for Orthopedic Surgery
“Banjica”. There were 90 male and 60 female patients, age: 17-42
(X=25). . Immediately after the surgery, the physical therapy and the
rehabilitation of the patients has been started under the Protocol of
the Institute for Orthopedic Surgery ”Banjica,” and by physical the-

rapy at the Primary Health Station “Stari grad” afterwards. Results.
For the evaluation of the treatment’s results, the value of the Rowe’s
score before (X=9 ) and after (X=30) has been compared. The signi-
ficance of the difference was tested by the Student’s t-test (p,o,oo1).
Conclusion. On the basis and the results of the statistical analyses it
can be concluded that the value of the Rowe`s score at the end of
the treatment was improved, compared to the values before the sur-
gery, with the high statistical significance. Such a result of the treat-
ment allows us to consider the treatment protocol as successful and
recommendable. 
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Functional influence of botulinum neurotoxin type A
150kDa treatment (Xeomin®) of multifocal upper and
lower limb spasticity on chronic hemiparetic gait: a
case report
M. Falso, R. Galluso, A. Malvicini
Section of Neurological Rehabilitation, Clinical Institute Città di
Brescia, Brescia, Italy.

Introduction. Xeomin® (Merz Pharmaceuticals GmbH, Frankfurt
am Mein, Germany) has become available in the last years in some
European countries, but its efficacy has been demonstrated in adult
upper limb spasticity in one multicentric placebo controlled study
only. The aim of this case report was to assess whether walking
velocity and hemiplegic shoulder pain (HSP) could be improved in a
patient with chronic motor disorders related to UMNS by treating a
multifocal upper and lower limb spasticity with a new formulation
of Botulinum Neurotoxin Type A free of complexing proteins
(Xeomin®). Materials and methods. A woman, 67 years old, with a
chronic residual left hemiparesis with chronic hemiparetic gait attri-
butable to right hemisphere stroke. At the first visit (T1), com-
prehensive clinical (Modified Ashworth Scale, Visual Analogique
Scale, Trunk Control Test, Motricity Index) and observational gait
(Visual Gait Analysis, Gait velocity) examinationts were performed;
after 5days, patient received a multifocal and multisegmental BTX-A
injection. BoNTX-A (Xeomin®) was injected in the left pectoralis
complex, left biceps, left flexor digitorum profundus, left lumbrica-
les, left tibialis posterior and soleus. At the initial evaluation, our
patient had been undergoing physiotherapy. One week (T2) and 1
month (T3) later, our patient underwent a new examination with the
same procedures used at time T1. Results. We observed a significant
change in all clinical parameters, including quality of gait and
walking velocity. Patient showed a significant decrease of shoulder
pain as like as of proximal spasticity of the upper limb and lower
limb and arm voluntary function increased in testing normal daily
activity tasks. Conclusion. This interventional case study suggests
that a comprehensive clinical-observational investigation is simple to
use and provide useful data in the evaluation of the functional
influence of botulinum neurotoxin type A 150KDa treatment
(Xeomin®) on chronic hemiparetic gait and hemiplegic shoulder
pain. 
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Spasticity in patients with severe acquired brain injury:
an impairment that is poorly understood and poorly
measured
L. Novelli, M. Falso, P. Bettini, R. Galluso, G. Monesi, A.Malvicini
Section of Neurological Rehabilitation, Clinical Institute Città di
Brescia, Brescia, Italy.

Introduction. The aim of this interventional evaluation study was
to assess the acknoledgment of spasticity secondary to severe brain
injury by observing 27 patients recovered in our Neurological
Rehabilitation Section of the Clinical Institute Città di Brescia (Italy).
Materials and methods. 27 patients (14 males, 13 females; mean
age 65+/-15yy), affected by severe acquired brain injury and recove-
red in our Neurological Rehabilitation Section from february to octo-
ber 2009, were recruited in this study. In accordance with our inclu-
sion criteria (GCS < or = 8, LCF < or = 3, DRS < or = 22), patients
were divided in 4 observational groups (post-stroke group, post-hae-
morragic group, post-anoxic group, post-traumatic group) and eva-
luated under an epidemiological, clinical and functional point of
view. Patients had been undergoing physiotherapy during the reco-
very and observational period. Results. Our data showed that 85%
of patients recruited developed an upper and/or lower limb spasti-
city, never demonstrated in other clinical evidences. However, these
parametric data were not statistically significant (p > 0.05). All
patients received drug and physiotherapic treatment but only 30% of
them will not develop limb spasticity. In line with our non- parame-
tric statistical analysis, no correlation between the development of
limb spasticity and nutritional and co-morbidity patients status was
observed. Conclusion. Our observational and investigational study
demonstrated that to date, there is no clinical advanced evidence
about the pathophysiological mechanisms underlying the develop-
ment of spasticity in patients affected by vegetative state secondary
to severe acquired brain injury. 
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Community action for inclusion in rural Nepal
S. Shrestha, N. Kaji, F. Colizzi, F. Cavallo
WATCH/Nepal and AIFO/Italy

Introduction. Disability is closely linked to poverty. Community
awareness about disabled persons is limited, also because of stigma
and lack of knowledge. Involving community groups in identification
of persons with disabilities in their communities and understanding
the links between poverty and disability is important for promoting
inclusion. Materials and methods. WATCH/Nepal with support from
AIFO/Italy, working with women’s self-help groups in three rural
areas of Nepal – in Okhaldhunga district in high mountains, in hills
of Chaimalle sub-district in Kathmandu and in plains of Rupandehi in
Terai region, worked with groups of rural poor women to initiate a
process of community surveys for identification of persons with disa-
bilities. In the three areas, a total of 19,210 persons in 3,397 poor
households were surveyed. Women’s self-help groups defined local
criteria for identifying the poorest persons among the rural poor.
Wealth ranking of families with disabled persons was done by the
local women to identify the poorest among them. Results. 355 disa-
bled persons were identified in the three areas with average preva-
lence of 1.84% (range 1.2 to 2.19%), 54.9% men 45.1% women, and
34.1% were children below 15 years. Globally, wealth ranking identi-
fied 8.43% of families as being poorest. In the same population,
among the families of persons with disabilities, 75.7% were among
poorest, confirming links between poverty and disability. Women
self-help groups shared the study findings with the community and
proposed measures for inclusion of persons with disabilities in diffe-
rent community development activities. In each area an organisation
of persons with disabilities (DPO) was formed for creating awareness
and for advocacy for inclusion and mainstreaming. Conclusion.
Families with disabled persons are at increased risk of poverty.
Community action can promote inclusion.
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Notes from tuuru
M. Ricci
Direttore Medicina Riabilitativa, Ospedali Riuniti Ancona 

During these last years I felt the need of doing some relief and
humanitarian assistance to foreigners or abroad in third world coun-
tries. I finally ended up with a friend of mine about this idea: he
addressed me to a priest involved in running a nonprofit organisa-
tion whose mission is about helping children in Africa. Last October
I went to Kenya, in a small town called Tuuru, 450km from Nairobi,
to a Mission Hospital runned by nuns and priests. There are ricove-
ries for newborn children and for disable children and four italian
nuns working there: Suor Francesca, the cook; Suor Adriana, the
physiotherapist: Suor Andreina, the midwife; Suor Giacomina, she’s
the oldest and she cares public relations. When I got to Tuuru I
thought I had to manage with children hit by Acute Anterior
Poliomyelitis butt five years ago this hospital was turned into a reco-
very for spastic children affected by cerebral diseases, suffering for
multiple motor and cognitive disabilities. Suor Adriana’s work is
based on proprioceptive and neuromuscular stimulation, passive
mobilisation and neuro-motor re-education. She’s aided by three
african auxiliary nurses without a degree. This Mission can also
count on an orthopaedic workshop where three men are in charge
to make prosthesis, orthopaedic shoes, crutches, wheelchairs,
walking trolleys and other walking-aid systems. As far as I wanted to
improve children’s benefits from these supports during their walking
or playing I modified some of the prosthesis, the feet supports and
made new rehabilitative projects. The results were consistent and
very gratifying: the children got to walk better and therefore they
were more playful. Finally I promised them to go back in order to
put the projects through with the introduction of Botulinum Toxin
and phenolic-alcohol treatment to reduce spasticity.

Revıew of the drugs for osteoporosıs treatment
Şansın Tüzün
Professor of Istanbul University, Cerrahpaşa School of Medicine,
Department of Physical Medicine and Rehabilitation

Osteoporosis is defined as a systemic skeletal disease characteri-
zed by low bone mass and microarchitectural deterioration of bone
tissue, with a consequent increase in bone fragility and susceptibility
to fracture. Therefore, medical treatment of osteoporosis should be
based on anti-fracture efficacy of any anti-osteoporotic agent.  First
of all, it is crucial to decide that, who should be treated? Recently,
there is a very common concept that is, before the patient election
for any pharmacological intervention, it should be considered not
only bone mineral density measurements, but also ten years fracture
risk assessment tool which is called FRAX . Having a fracture is also
important in both deciding to give a treatment and choosing the
anti-osteoporotic agent since each of them has different effect
depending on the existence of prevalent fractures. In this session, it
will be focused on primarily current therapeutic agents, their effi-
cacy, properties and limitations. There are so many anti-osteoporotic
agents have been proved to be effective on reducing vertebral frac-
ture rate which is mandatory to be approved for osteoporosis treat-
ment. However the desirable effect is a global one which includes
non-vertebral and hip fractures as well. Major pharmacological inter-
ventions are the bisphosphonates (alendronate, risedronate, ibandro-
nate, and zoledronate), raloxifen, calcitonin, strontium ranelate, and
parathyroid hormone. Until recently, hormone replacement treat-
ment was also widely used, however, HRT will not be explained in
this presentation since it is rather an option for prevention of the
disease and controlling the vasomotor symptoms resulting from the
menopause. On the other hand, Raloxifene is belonging to SERM
group which acts an estrogen agonist on bone tissue selectively and
antagonist on the other tissues was approved for treatment of osteo-
porosis. Raloxifene is effective in preventing vertebral fractures in
both low and high risky population. Medical agents mainly have an
anti-resorptive effect on bone tissue, except the only pure anabolic
agent we have that is 1-34 fragment of parathyroid hormone which
is called teriparatide. Strontium ranelate have both anti-resorptive
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and anabolic properties which have been shown in vitro. However
the underlying mechanism of action is not well-defined yet. Among
all anti-osteoporotic agents, alendronate, risedronate, zoledronate,
and strontium ranelate have the data with regard to their efficacy on
hip fractures that are extremely important for public health. In the
management of osteoporosis it is crucial to treat the high risky
population.  In elderly, especially over the age of 75, risedronate
and strontium ranelate have been to be effective in preventing hip
fractures.  Relatively new bisphosphanate, intra-venous zoledronic
acid has presented us a hallmark of a dose regimen which needs
once a year application. It has also a global efficacy on fracture risk
reduction. There is no one size fits all treatment for osteoporosis.
Each patient should be evaluated separately and considered for cli-
nical risk factors. In the medical treatment of osteoporosis, still the
main problem is; who should be treated? The first step in the mana-
gement of osteoporosis should be to use some strategies in order to
access to the high risky population and treat them. 

Intermittent Hypobaric Pressure in the therapy of
microcirculation disturbances in Diabetics
G. Devec̆erski1, B. Milic̆ ević2, B. Novaković1, N. Radaković3,  
E. Mujić Skikić4

1Clinic for Medical Rehabilitation, Clinical Center of Vojvodina, Novi
Sad, Hajduk Veljkova 9, Serbia
2Institute for Public Health-Division of Labour Health Care Novi Sad,
Novi Sad, Serbia
3Center of Integrative Medicine–CIM, Novi Sad, Majevicka 16, Serbia  
4Rashid Hospital, Dubai UE

Introduction. Among a broad range of standard therapy proce-
dures for improving circulation in diabetics, in this scientific work
we have chosen to use the positive effect of hypobaric bag treat-
ment on skin microcirculation with Greensac® (Iskra Medical,
Slovenija). Matherial and methods. The “Greensac” device is a the-
rapeutic massage system which, using the principle of suction, crea-
tes an underpressure in a specialy designed sac that completely
enwrapes the lower extremities. The study included 91 patients with
past medical history of diabetes mellitus type IIb (T2D) of average
age of 56.2 years and average history of T2D of 16.5 years. The fol-
lowing parameters have been followed: circumference of the extre-
mity, skin temperature, blood pressure, subjective sence of pain. All
the data were statistically processed by using the standard statistic
methods through statistic program SPSS 7.0. Results. The results
(Table II.) show that the circumference of the extremities was stati-
sticaly significantly decreased (student t test)- in the level of patella
the statisticaly significant diference determined by the Student t test
was p<0,001, while in the level 10cm below patella, p<0,05. The
skin temperature in the popliteal fossa has been increased by 2°C
(p<0,001), above a. dorsalis pedis by 1,5°C (p<0,05). The sence of
pain was statisticaly significantly decreased-p<0,01.The values of
blood pressure and hemoglobin oxygen saturation, measured by
puls oxymeter, had not changed significantly.Conclusion. Statisti-
cally significant lowering of leg volume parameters, subjective pain
relief, as well as a significant increase in skin temperature lead to a
conclusion that treatments with the hypobaric sac “Greensac®” (10
treatments in total) have had benefitial effects on peripheral circula-
tion of our patients and improved their quality of life.
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The Effect of Sellas Laser for the Treatment of Hyper-
trophic Scars Contracture
Ki Un Jang, Ji Soo Choi, Ju Youn Lee, Jeong Hyeon Mun, Cheong
Hoon Seo
Department of Rehabilitation Medicine, Burn Center, Hangang
Sacred Heart Hospital, Hallym University Medical School, Seoul,
South Korea 

Introduction. Fraxel laser has been used with variable degrees of
success in the treatment of skin problem, the majority of previous
studies was examined in the cosmetic problem, not in the burn scar
which induce joint contracture.1,2) The Sellas laser treatment for the
burn scars is not well established.3,4) The purpose of this study was
to assess the role of Sellas laser in the hypertrophic scar with the
controlled study. Materials and methods. Twenty patients who
had joint contractures by burn hypertrophic scars were recruited into
the study. Two similar sites of hypertrophic scar of each patient
were selected and randomly determined at the one site to be ‘laser
(treated) site’ and the other site to be ‘control (untreated) site’. Each
‘laser site’ have received sellas laser treatment for two to five treat-
ments at 2-week intervals. All patients were assessed before treat-
ment and after treatment with ultrasonography for thickness, cuto-
meter for viscoelasticity, mexameter for pigmentation and erythe-
ma.5,6,7) Results. The thickness of laser treated sites was significantly
decreased from 4.83mm before treatment to 4.32mm after treatment
in 3 weeks, but in the control(untreated) group the thickness was
slightly increased from 4.50mm to 4.63mm. For other assessment,
melanocyte was reduced in laser sites from 209.8 to 200.5, but in the
control sites melanocyte was increased from 199.2 to 200.5 in 3
weeks, insignificant change in both sites. Erythema was reduced
from 451.3 to 448.0 in laser sites, however in control sites increased
from 427.5 to 436.5 in 3 weeks, statistically insignificant in both sites.
Conclusion. In this controlled study, Sellas laser could achieve a
positive result significantly for hypertrophic scars thickness manage-
ment, however our study indicated there was an also insignificant
degree of other objective parameters, which could need further
study or longterm follow up study.
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Rehabilitation of a patient with right pyramidal syndro-
me in combination with amputation of the upper half
of the arm– case-report
F. Armakola, A. Kotroni, M. Xenaki, K. Mihout, E. Papadaki, E. Manaos,
E. Bakas
Department of physical medicine and rehabilitation. Athens, KAT
general hospital

Introduction. The upper limb amputation is relatively rare in the
female population, while the combination of stroke with pyramidal
syndrome in the opposite side is a real challenge to achieve functio-
nality and independence in performing activities of daily living
(ADL). Presentation of a case report. A 44 years old female, was
admitted on 18/10/08 in the E.D to Tzaneio hospital after a reported
traffic accident (car -pedestrian). As a result an amputation of the left
upper extremity was performed (upper half of the arm). She was
then transferred to KAT hospital, microsurgery department where
great efforts were made to reattach the arm. The efforts were unsuc-
cessful due to traction of the brachial artery. In addition, the patient
presented wounds on the right temporal area and fractures of the
left mandibula without dislocation and therefore no disturbances of
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convergence. The review of other systems and brain, revelled no
pathologic findings. On 12/11/08 the patient presented right pyrami-
dal hemiparesis, visuoperceptual deficits and dysarthria. A new com-
puterized tomography was obtained which revealed hyperdense left
parietal gray matter. She was diagnosed with ischemic stroke and
treated by neurologists. On 24/11/08 was examined and assessed by
the physiatrist rehabilitation and was transferred to the department
of physical medicine where she followed a rehabilitation program
which began immediately. The patient on admission was entirely
dependent person (Barthel Index 20/100) with an excellent cogniti-
ve level (MMSE: 26/30).Her Barthel index was low due to motor
deficit,  but she was significantly psychological burden. 
The patient followed a functional rehabilitation program to maximi-
ze the functionality of the right hemiparetic side) with the collabora-
tion of occupational therapy , physiotherapy and psychological sup-
port The patient refused the use of prosthetic device. Although the
rehabilitation program was completed successfully (Barthel index ad
the exit 95/100) within three months, the patient remained hospitali-
zed due to spondylodiskitis (CT, MRI, biopsy, culture of pus: kleb-
siella pneumoniae). The patient received 6 weeks antibiotic therapy
(tygacil, collistin). The patient was discharged on 24/04/09 being
fully independent in carrying out ADL. Therapeutic interventions.
Physiotherapy: recline bed, exercises of range of motion, suppres-
sion techniques of pathological reflexes (Bobaths), proprioceptive
neuromuscular facilitation techniques, strengthening exercises.
Occupational therapy: exercises of balance and sitting (upright and
sit-down exercises), transport exercises, personal hygiene, feeding
exercises, dressing exercises, constrain induced therapy
Psychotherapy: Drug medication and clinical psychologist twice
weekly. Outcome: The patient was discharged being fully indepen-
dent in carrying out daily activities, which improved her psychologi-
cal state of being able to fulfil her role in family and social environ-
ment, but she did not return to her work (beautician). Discussion.
This case report is presented because of its rarity. It is difficult for
patients with amputation at this level to have functional benefit from
a prosthetic device because more than one joints have to be repla-
ced, in addition more free levels have to be controlled and finally it
is difficult to ensure the pivot point to support the joint. We have to
mention that the coexistence of the pyramidal syndrome on the
opposite side would normally make the patient’s rehabilitation almo-
st impossible. We believe that the impressive improvement in this
case is due to brain neuroplasticity and to the obligated use of the
suffering side.

Evaluation of articular ROM after muscle relaxation
with hydrotherapy in VS or MCS patients
A. Caroli, A. Lupo, E. Meazza, C. Zanga, G. Maggioni, G. Bellaviti, 
C. Casarini, R. Mauri, C. Pistarini
Coma Unit, IRCCS S. Maugeri Foundation, Pavia (Italy)

Introduction. Spasticity is a major problem for patients in vegeta-
tive state (VS) or in minimally conscious state (MCS) both for the
consequences effects and the difficulty in its treatments. Oral medi-
cation and other modalities such focal treatment with toxins, pump
implants and surgery (neuro-surgical or orthopedic) can be used but
side effects or lack of efficacy is higher in VS/MCS patients then in
other. Physiotherapy is a crucial component of therapy, and relaxa-
tion is mandatory for a good result in the treatment for spasticity.
Relaxation of the patients can lead to a better compliance to the pas-
sive mobilitation of joints (shoulders, elbows, knees) and to the spa-
sticity treatment of upper and lower limbs. Nevertheless, it is difficult
to achieve a correct relaxation in VS/MCS patients. The aim of this
study was to compare the effects of hydrotherapy on relaxation and
spasticity in coma patients. Main purpose was to induce relaxation
through hydrotherapy to enforce treatment for spasticity. Vital para-
methers such heart rate, blood pressure, respiratory rate have been
considered to evaluate relaxation in VS/MCS patients. Materials and
methods. The hydrotherapy was performed in a butterfly shaped
indoor pool with one trained therapist. Water temperature was
between 30° and 33° C. Therapy lasted 30 minutes per session, for 3
session/week. The therapist registered vital parameters, asworth
scale and ROM evaluation of the patients before and after the
hydrotherapy session. The body sections evaluated were: knee,
shoulder and elbow joints; biceps, quadriceps femoralis and triceps
suralis muscles. Results. Three VS patients and two MCS patients,
with different asworth scale score and ROM impairments have been
treated with hydrotherapy. Vital paramethers evaluated (heart rate,
blood pressure, respiratory rate), ROM and asworth scores showed
an improvement in all patients treated. Data registering and compa-

ring are still in itinere to evaluate the possible significance.
Conclusion. Hydrotherapy In VS/MCS can induce a relaxation and
an improvement in Vital paramethers. Treatment of spasticity can be
enhanced from relaxation of patients. Therapist must be trained for
hydrotherapy in VS/MCS patients.
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Evaluation of vital paramethers and articular ROM after
treatment with Erigo® in VS or MCS patients
G. Maggioni, A. Caroli, A. Lupo, E. Meazza, C. Zanga, G. Bellaviti, 
R. Mauri C. Pistarini,
Coma Unit, IRCCS S. Maugeri Foundation, Pavia (Italy)

Introduction. Prolonged bed rest lead to a great reduction of
exercise capacity, an important decreasing in ROM (rang of move-
ments) of main somatic joints, and in coma patients it may leads to
an increase in spasticity. More, vital paramethers, such as heart rate,
blood pressure, respiratory rate may get from an initial impairment
to a dramatic reductions in cardiac – vascular – respiratory output
with reduced compliance to oxygen uptake and compliance to
mobilization. On the contrary, patients in vegetative state (VS) or in
a minimally conscious state (MCS) are difficult to treat in an early
phase of disease due to an great impairments of vegetative func-
tions. Nowadays, new technology help to verticalize VS/MCS
patients in an early phase on treatment combining passive mobiliza-
tion to reach as soon as possible a stability in vegetative functions
leading to a better treatment for joint mobilization and for spasticity.
The aim of our observational study is to combine early verticaliza-
tion, passive mobilization of lower limbs with only partially reduced
body weight to evaluate changes in vital paramethers, main joint
passive ROM and spasticity. We used Erigo® for the treatment of
VS/MCS patients. Materials and methods. We evaluated ten
patients either in VS or MCS with daily treatments with Erigo® (5
days/week, for 30 minutes/session) for a month. Vital paramethers
(heart rate, blood pressure, respiratory rate) were registered pre and
after the therapy session. All session paramether (gait speed, session
length, verticalizatin angle) were similar and constant. Passive bilate-
ral ROM of hips and knees, and asworth scores of bilateral quadrice-
ps femoralis, triceps suralis and anterior tibialis were evaluated befo-
re and after sessions. A main confrontation between initial and final
score (at the end of the month treatment) is performed. Results.
Results and scale scoring are now under evaluation; first observa-
tions show that passive ROMs have been maintained in all patients,
and in some case improved both at hips and knees. Heart rate
improved in all patients, and respiratory and blood pressure maintai-
ned in all patients. Asworth score improved in several patients, but
results are still in evaluation to look for possible significance.
Conclusion. Treatment with Erigo® in an early phase of rehabilita-
tion for VS/MCS patients helps to maintain passive ROM of lower
limbs and to improve vital paramethers. It may enhance relaxation
and consequent treatment for spasticity. 
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An approach of the secondary lower-limb lymphedema
through manual scar treatment. Preliminary study
F. Gariboldi, L. Bedodi, R. Olivieri, A. Caraceni
Fond.IRCCS Ist.Tumori, Milano

Introduction. We present two cases of improvement of secon-
dary limphedema after surgical scar manual treatment and subse-
quently multi-layer bandaging after inguinal lymphonode dissection.
Materials and methods. Both of the patients had secondary lower-
limb lymphedema associated to surgical scar characterized by adhe-
sion and hyperdensity of the surrounding tissue, also they had ana-
logies of the clinical characteristic. The treatment was divided in two
phases: treatment of the scar through manual therapy for at least 15
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sessions and subsequently multi-layer bandaging of the lower –limb,
including the pubic area, for a further ten days. The assessment was
completed in 4 sessions: before and after the scar treatment, after of
bandaging and 3 months later. Results. Mean results are circumfe-
rence lower-limb reduction, the consistence of the oedema, the skin
colour, less fatigue during walk and a little increase of hip range of
motion. Conclusion. This study shows that there is a high response
to this combined treatment and could be considered an effective
therapy for this kind of lymphedema and scar.
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Long term Outcome after TBI; is Mild Injury really
mild?
Rajiv Singh, Guru Venkateshwara, Siva Nair, Ramesh Munjal, Dipak
Datta
Department of Neurorehabilitation, Sheffield Teaching Hospitals,
United Kingdom.

Introduction. Mild traumatic brain injury(MTBI) is generally con-
sidered to have a good outcome compared to moderate or severe
TBI. We followed a head injury cohort to compare difference in out-
comes after one year. Materials and methods. All head injury
admissions remaining in hospital after 24 hours were followed. We
looked at this population with predominantly MTBI, at one year
using the Extended Glasgow Outcome Score. Severity of TBI was
measured by initial Glasgow Coma Score. Results. In one year we
had 127 admissions with head injury staying beyond 24 hours. We
were able to follow up 88 after one year of whom 86% were white,
28% had alcohol implicated in their injury and 7% were on warfarin
and had been admitted as a precaution. Median age was 37.5 yrs
(13-95) and length of stay was 3 days(0-30). MTBI made up 39(44%)
of cases, moderate 39(44%) and severe 10(11%). The majority of
patients had a good outcome at one year with 32(36.4%) in Good
upper range, 28(31.8%) in Good lower, 23(26.1%) in Moderate
upper, 2(2.3%) in Moderate lower, 2(2.3%) in Severe outcome and
one patient had died. Comparison showed that 30(78.9%) of mild
had a good outcome, 25(64.1%) of moderate TBI had a good outco-
me and 5(50%) of severe TBI had good outcome. While this sugge-
sts a trend, analysis found that χ2=18.7, df15, p=0.227 suggesting that
there was no significant difference between severity of brain injury
and outcome. Conclusion. Previous work suggests that MTBI has
better outcome than moderate or severe injury. To date, our study
does not show a difference between severity of TBI but the sample
to date is small and we are continuing the study with ongoing fol-
low-up.

Agitation and Associated Features in Traumatic Brain
Injury
Rajiv Singh, Guru Venkateshwara, Siva Nair, Ramesh Munjal, Dipak
Datta.
Department of Neurorehabilitation, Sheffield Teaching Hospitals,
United Kingdom.

Objective. Agitation after traumatic brain injury is common and
often interferes with recovery, rehabilitation and community re-inte-
gration. Incidence varies from 10-96% representing the lack of agree-
ment in diagnosis. All studies of incidence and features of agitation
have been from the USA with one in Australia. There are no publi-
shed studies from the United Kingdom and we sought to look at fea-
tures of agitation and outcome. Materials and methods. Consecu-
tive TBI admissions with agitation were studied. Demographic
details, clinical features, CT findings and treatment received were
recorded and associations sought. Results. From 2005-08, 53
patients were identified with CB. Mean age was 41.2 yrs (SD 15.2),
34(64%) were male and 26 (49%) had previous psychiatric history
including alcohol dependence. Average CB duration was 39.2

days(SD27.8) including those discharged with CB remaining. Based
on behaviour type and frequency, 22 had severe CB, 21 moderate
and 10 mild. Only 26 had good outcome in terms of resolution of
symptoms or discharge destination with relatively easy management
by family or carers. Factors associated with worse outcome were
type of injury, alcohol excess, severity of initial behaviour, treatment
with antipsychotics and duration of symptoms (all p<0.001) Using a
stepwise logistic regression technique, further analysis showed that
pathology, behaviour severity and duration of symptoms were all
independent predictors for outcome (p<0.001) Conclusion. CB is
common after TBI and can be difficult to treat. Little research has
been done on outcomes in CB but our study has found a number of
features that predict worse outcome and may assist management.

Disability index of post-mastectomy lymphedema:
results of an italian study
M. Ricci1, L. Sandroni2
1Direttore Medicina Riabilitativa, Ospedali Riuniti Ancona 
2Docente Inglese Scientifico, Università Politecnica Marche.

Introduction. In 2001 I proposed a scale to classify Disability by
Lymphedema. Daily work transformed this scale introducing the
Ricci Disability Index. Disability scale in lymphedema:
Degree 0 No Disability index value between 0 and 0,5 

1 Low Disability value between 0,6 and 1,5 
2 Low Disability between 1,6 and 2,5
3 High Disability 2,6 and 3,5
4 Total Disability 3,6 and 4

The Ricci Index comes from ICF Items which show better the ADL
in Lymphedema. These Items come form a checklist which gives the
patient’s Index.

Checklist (0-4): raising and carrying; use of hands; transport
means; Washing; body care; Dressing; Cooking; housework; house
objects care; interpersonal relations; Family relations; Personal rela-
tions; Job; Free-time. Every item is concerned with five specific
answers, according to five points starting from level 4 to 0. The
values average shows the patient’s real disability and must be repor-
ted on the Disability Scale. Every items must be tested. The patient’s
value is related to his negative answer. Materials and methods. In
order to study this scale and index we have formed an Italian Group
since September. Each Author worked with List and Scale on
Women with Big Arm Post-Mastectomy. Results. The Job shows that
the checklist and it’s questions are the only way to give uniform
results and measure the patient’s disability. Conclusion. The Study
shows the validity of the Ricci Disability Index (RDI) and Scale
(RDS) and the Authors propose to use it on all patients who suffer
from Lymphedema.
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Microsurgery in the Prevention and Rehabilitative
Treatment of Lymphedema: State of the Art
C. Campisi, F. Boccardo
Department of Surgery, Unit of Lymphatic Surgery and Microsurgery,
S. Martino Hospital, University of Genoa, Genoa, Italy

Introduction. Microsurgical techniques were used for both reha-
bilitative therapy and prevention of lymphedema. Derivative
lymphatic micro-vascular procedures recognize today its most exem-
plary application in multiple lymphatic-venous anastomoses (LVA),
and particularly in the end-to-end telescopic technique, that allows
to avoid any contact between lymphatics and the blood stream.
Materials and methods. More than 1800 patients with peripheral
lymphedema have been treated with these techniques. For those
cases where a venous disease (valvular insufficiency, venous hyper-
tension, etc.), is associated to more or less latent or manifest
lymphostatic pathology of such severity to contraindicate a lympha-
tic-venous shunt, reconstructive lymphatic microsurgery techniques
have been developed (autologous venous grafts or lymphatic-
venous-lymphatic-anastomoses - LVLA). Objective assessment was
undertaken by water volumetry and lymphoscintigraphy. Results.
Subjective improvement was noted in 87% of patients. Objectively,
volume changes showed a significant improvement in 83%, with an
average reduction of 67% of the excess volume. Of those patients
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followed-up, 85% have been able to discontinue the use of conser-
vative measures, with an average follow-up of more than 10 years
and average reduction in excess volume of 69%. There was a 87%
reduction in the incidence of cellulitis after microsurgery.  Con-
clusion. Microsurgical lymphatic-venous anastomoses have a place
in the rehabilitative treatment and prevention of peripheral lymphe-
dema and should be the therapy of choice in patients who are not
sufficiently responsive to nonsurgical treatment. Improved results
can be expected with operations performed earlier at the very first
stages of lymphedema.

Guideline for outpatients treatment
D. Corda 
Istituto Fisiokinesiterapico di Casteggio (PV), Polimedica San
Lanfranco-Pavia

Introduction. Outpatient treatment is the most frequent treat-
ment for lymphedema patients in Italy. There are important differen-
ces between the various rehabilitative facilities. There are physiothe-
rapeutic practises, with a single physiotherapist, medical practises,
with a single medical doctor, and there are Rehabilitative Medical
Centres with a complete Rehabilitative Team .  Outpatient
Rehabilitative Institute next to or into a Hospital, with regard to the
results and, above all, to the safety of all kind of patients, is the opti-
mal condition. Materials and methods. The treatment practised
into Outpatient Clinics or Outpatient Medical Centres results ideal to
carry out preventive measures’planes and individual rehabilitative
programs of decongestion (CDP-1) in patient with early or interme-
diate stages of oedema without sistemic complications and serious
associates diseases. Outpatient Rehabilitative Centre is also ideal for
treatments in maintenance planes (CDP-2). Results. Outpatient treat-
ment is very difficult for patients that live far from Rehabilitative
Centres and for not self-sufficient patients. For these patients and for
seriously and critically ill patients, affected by polipathologies like
cardiorespiratory and hepato-renal diseases or several infections
(sometimes antibiotic resistant) the hospitalization is ideal and safe
choice. Conclusion. The most important thing is the experience of
the lympho-rehabilitative team anyway and, as usual, a lot of
wisdom.

Lipo-lymphedema rehabilitation 
E. Földi
Földiklinik, Clinic for Lymphologie, Hinterzarten, Germany

Introduction. The clinical picture of lipedema/lipo-lymphedema
is well known: symmetrical, progressive increase of adipose tissue,
mostly on the lower extremities of women, resistant to diet. It takes
a course in stages which can be distinguished from each other, both
by their clinical picture and their histological characteristics. Mate-
rials and methods. Lipedema/lipo-lymphedema is characterized by
an edema of an increased adipose tissue triggered by a disturbance
of blood capillary permeability. Both the clinical and the histological
picture distinguish lipedema/lipo-lymphedema from other localized
increases of adipose tissue. Combination lipedema and obesity, as
well as lipedema and lymphedema, occur often. Established
pathophysiological knowledge of lipedema/lipo-lymphedema:
increased permeability and fragility of blood capillaries; increased
permeability of lymph capillaries; aneurysma-like structures of
lymph vessels. These alterations are responsible for the edema and
hematomas. Lymphangiomotoric activity is disturbed. The complian-
ce of the skin is increased, the veno-arteriolar reflex is missing: as a
consequence the effectiveness of the calf pump is decreased.
Results. What concerns the role of the lymph vascular system in
lipedema/lipo-lymphedema: lymphoscintigraphic findings vary with
the stages. It ’s very important to differentiate between
lipedema/lipo-lymphedema and the fatty leg of the healthy woman.
This can be done either by blood capillary scintigraphy, performed
by Behar in France, or, what we use, the water-loading test of
Streeten. Conclusion. The treatment of choice of lipedema/lipo-
lymphedema is combined physical decongestion (CDP). If the dia-
gnosis is established, according to strict criteria, one should abandon
liposuction, because it doesn’t influence the pathophysiological alte-
rations. In a clinical study, performed on patients suffering from
lipedema/lipo-lymphedema we have found that phase I of CDP is
effective: during phase I the volume reduction of the legs is highly
significant. In patients with good compliance (healthy life way, con-
sequent compression therapy) the long term results are after 4 years

are satisfying. Further research on the pathophysiology of lipede-
ma/lipo-lymphedema is necessary.
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Elastocompression in breast-cancer related lymphoede-
ma (BCRL)
I. Forner-Cordero
Lymphedema Unit. Hospital Universitario La Fe. Valencia (Spain).

Introduction. Too few studies are performed on the effects of
elastocompression in the maintenance-phase-patients with BCRL.
Our goal was to design a score of compression garments suitability
to see what happening at long time in the volume of the limb,
performing a descriptive analysis of the fitting. Materials and
methods. We studied 130 maintenance-phase-patients (128 had
armsleeves and 100 had gloves). We used a score table designed by
us, which gave us a comparable final score. The armsleeves was
used for a mean of 11.4 hours per day, and gloves 7 hours per day.
The volume change was calculated, from baseline, at 1st, 6th and 12th

month. The garments deterioration was recorded. Results. The volu-
me, calculated with the Kuhnke formula, decreases at 1st month (a
mean of -1.6% (95%CI:-2.6 to -0.3), returns to baseline after 6th

month (0.0% (95%CI:-1.0-2.0) and increases after 12th month (1.5%
(95%CI:-0.4-3.5). The volume after 6th month increased more in
severe stages of lymphoedema (p=0.005). No relation was found
between the volume at 1st month and the time of using garments.
High score was related to a lower increase of volume after 6th and
12th month. Patients with or without hand swelling wore the gar-
ment for a mean of 8.4 or 11.9 hours per day. The patient’s satisfac-
tion was good or excellent in about 80% of cases. Conclusion. The
use of a suitable garments seems to be effective for maintaining the
volume of the arm after 6th and 12th month. The armsleeve plays an
important role at long time, but deteriorated. The hand swelling and
the patient’s satisfaction are the main factors influencing the use of
the compression garments. 
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Physical treatment of phlebolymphoedema: european
consensus
O. Leduc, A. Leduc, Lympho-Phlebology Unit. 
Hte Ecole P.H.Spaak Brussels

Introduction. The commonly oedematous recognized situations
are defined as following: the oedema is slight when the size is less
than 20% difference from the normal. The oedema is moderate
when the size is between 20 and 40 % different from the normal and
it is severe when the size is more than 40 % greater than normal..
Materials and methods. The physical treatment of a slight oedema
is limited to manual lymphatic drainage (MLD) applied 3 to 5 times
a week for 2 to 3 weeks followed by reducing the frequency of the
sessions until the end of the treatment. The physical treatment of
moderate or severe oedema is proposed according to several stages.
During the first stage, the treatment consists in MLD, intermittent
pneumatic compression (IPC) and multilayer bandages (MLB).
During the second stage, MLD, IPC and compression garments are
proposed. The physical treatment is started daily for 3-4 weeks and
the frequency is progressively reduced to eventually once a week.
Results. The physical activity is adapted to the patient during and
after the physical treatment: some exercises promote the lymph drai-
nage and the venous drainage and participate to the reduction of the
oedema. Conclusion. The different stages are illustrated on the
basis of fundamental and clinical investigation

Priority in therapeutic strategies
S. Michelini, A. Failla, M. Cardone, G. Moneta, A. Fiorentino, 
F. Cappellino
San Giovanni Battista Hospital, Rome, Italy

Introduction. Physical treatment is basilar in primary and secon-
dary lymphoedema. Define the kind of patient is important to
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address the proper tailored treatment. Materials and methods. We
studied 372 patients suffering from lymphoedema (221 females and
151 males, range age from 8 to 79 years, 149 with primary lymphoe-
dema and 223 with secondary). In patients able to perform an ade-
quate muscular exercise distributed during the day (group A), we
added to the MLD a multilayer anelastic bandaging, associated to the
proper exercises for the calf pumps. In less able patients (group B),
more open to the passive therapy, we associated to the MLD the
sequential pneumatic therapy and monolayer elastic bandaging. We
used ultrasounds-waves to reduce tissutal fibrosis (2 watt/cm2, 1-3
MHz, 12-15´) and shock-waves too (1000-3000 blows, 1-2,5 atm). In
all patients was performed an occupational therapy to better address
the intentional exercises involving the various muscular masses of
interested limbs. Results. On the 3th week-follow up we observed:
an average decrease of the limb circumference (in group A a mean of
37% and in group B a mean of 26% respect to the basilar conditions);
decrease of tissutal consistence, above all in the area of major locali-
zation of fibrosis; recovery of muscular tropism and strength; increase
of articular function. Conclusion. The study demonstrates the impor-
tance of the rational use of physical system of drainage (manual and
mechanic) to obtain best clinical results in each clinical case.
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Combined treatment of lymphoedema: the best place
for each partner in a real team
A. Pissas, R. Rubay, E. Prieur, M. Adriaens.
Department of surgery and Unit of treatment of edema, General
hospital Louis Pasteur, 30200 Bagnols sur Cèze France.

Introduction. According to their experience of physical treatment
of edema since 28 years, with a precise strategy, the authors report
their statistical cases and particularly the different techniques of treat-
ment worldwide (analytic study). But they essentially underline their
own conception of the synthetic treatment: which is the precise mis-
sion of each partner and where treat the patient to avoid detrimental
challenge? They think that there are three steps in the therapeutical
evolution of the patient. Those three steps are associated but for each
patient the program could be different. Materials and methods. 1-
First: the unit of treatment of edema: a peculiar lymphology center
with a medical and physiotherapeutical staff. Intensive treatment is
done one, two, or three weeks. That represents a “debulking” treat-
ment, but also a conservative one. 2-Second: during all the life a
lymphoedematous patient must be treated without any interruption:
one or two times the week by LMD, exceptionally pneumatic drainage,
multilayer bandages and elastic stockings. This must be done by a
lymphologist physiotherapist. The patient takes conscience that it is a
chronic disease. 3-Third: it is represented by the own investment of
the patient himself in the therapeutical plane. Elementary recommen-
dations must be respected to avoid aggravation of the swollen limb.
Results. Over these three fundamental steps an important role is
played by the psychological position of the patient, the disability, the
handicap and the alteration of his image and the consequences on the
quality of life assessed by a specific scale. Conclusion. The collabora-
tion with psychologists is of prime importance in this scheme. For this
specific alteration of image body is not supported by a specific scale of
quality of life. The lymphologist has to explain very carefully and
many times concept of “spending time to his lymphoedema”.

Evidence Based Medicine in the Diagnosis and Mana-
gement of Hand Osteoarthritis
Fitnat Dincer
Hacettepe University Faculty of Medicine Dept of PRM Ankara/
Turkey

Introduction. In this abstract,especially the Diagnosis and
Management of HandOsteoarthritis (HOA ) will be mentioned
depending essentially on the recent Evidence Based Recommen-
dations and literature. Materials and methods. Evidence based
Recommendations for the” Diagnosis of HandOsteoarthritis (HOA)”
according to topic (risk factors, clinical, subsets, differential diagno-
sis, images and laboratory tests) will be mentioned in details with
Levels of Evidence. Also Evidence Based Recommendations for the
“Management of HOA “ developed through three Delphi rounds

,according to the following topics:general, non-pharmacological,
pharmacological, invasive , surgical, with Levels of evidence will be
given through the lecture. Results. The results of 3 Delphi rounds
,108 literature for Diagnosis and 309 literature for Management of
Hand OA depending on Evidence Based Medicine and Evidence
Hierarchy with Levels of Evidence will be presented. Conclusion.
Pain relief and restoration of function remain the primary treatment
objectives. These are best achieved by a combination of pharmaco-
logical &nonpharmacological treatment especially by application of
phsical and rehabilitation medicine procedures. Surgery remains the
last resort for restoration of function if all else fails 
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Course and Prognosis of Neck Pain in the General
Population, in Workers and in Whiplash-Associated
Disorders (WAD)
L. Carroll
Senior Health Scholar, Alberta Heritage Foundation for Medical
Research, Professor, Department of Public Health Sciences, Associated
Research Scientist, Alberta Centre for Injury Control and Research
(ACICR), University of Alberta, Edmonton, AB, Canada

Background. Given the endemic nature of neck pain, we need to
understand the course of neck pain and determinants of that course.
Materials and methods. The Bone and Joint Decade 2000-2010 Task
Force on Neck Pain and Its Associated Disorders (Neck Pain Task
Force) carried out a systematic search, critical review and best eviden-
ce synthesis of the existing literature on the course and prognostic fac-
tors for neck pain. Findings: We found 226 studies related to course
and prognostic factors of neck pain and 70 passed the critical review
process. Our findings are based on these. In the general population,
50-85% of those with neck pain will report neck pain 1-5 years later,
with similar frequencies in workers and in children. Likewise, approxi-
mately 50% of adults with WAD will report symptoms one year post-
crash. Evidence is mixed on the prognostic role of gender. Younger
ages have better prognosis in the general population, but not in
workers, and evidence is mixed in WAD. In the general population
and workers, prior pain, poor prior health, and comorbid back pain
predict less neck pain recovery. Evidence for these factors is mixed in
WAD. Workplace factors and collision factors appear to have little pro-
gnostic role in neck pain recovery, although preliminary evidence
(limited by few studies) suggests that when crash speed is measured
using a crash recorder, higher speeds predict poorer recovery. There is
strong and consistent evidence that self-reported initial symptom and
pain severity, and that psychological factors (e.g., coping, distress) pre-
dict poorer neck pain recovery in the general population and WAD.
Conclusion. Neck pain is frequently recurrent or persistent in children
and adults in the general population, in workers and in those with
WAD, although most do not experience long-term disabling symptoms.
Prognostic factors for recovery are multidimensional.[1,3,4,2]
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Clinical view on ambulation in patients with Spinal
Cord Injury
S. Moslavac
Spinal Unit, Special Medical Rehabilitation Hospital, Varazdinske
Toplice, Croatia

Spinal cord injury (SCI) results in multisystem dysfunction inclu-
ding various levels and severity of paralysis. Among many other los-
ses and however difficult to achieve, ambulation is usually among
primary wishes of SCI patients and the symbol of regaining control
of former lifestyle. From the clinical view it is only one in a serious
of limitations imposed by injury but also one of the most difficult to
overcome. Assessment of ambulation potential starts with standard
neurological classification of SCI for lesion level and ASIA (American
Spinal Injury Association) impairment scale for lesion completeness,
including LEMS (Lower Extremity Motor Score). Rehabilitation inter-
ventions towards verticalisation should follow gradual training sche-
me, from tilt-table exercise and standing frames to use of walkers
and braces in selected patients, where ambulation can achieve func-
tional gains. Besides kinesiotherapy and hydrokinesiotherapy for
posture, balance, range of motions, strengthening and gait training,
the use of functional electro stimulation, bracing, treadmill and isoki-
netic exercises represent added value to the programme. In rehabili-
tation, ambulation goals must be carefully set and realistic to prevent
further injury (e.g. neuroarthropathy). Once achieved it should be
measured by standardized outcome measures as are Walking Index
for Spinal Cord Injury (WISCI), 10-m walk test (10MWT), and 6-min
walk test (6MWT). PRM specialist in charge of SCI rehabilitation
must be experienced and knowledgeable to assess and lead gait trai-
ning in SCI patient who may profit from it, but also to direct rehabi-
litation goals away from ambulation efforts if it is not achievable for
patient.

Action observation in the Rehabilitation of post acute
Stroke and its origin in the concept of mirror neurons:
preliminary data of RCT
M. Franceschini on behalf of NESPERIA
Neuro-Rehabilitation Department, IRCCS San Raffaele, Pisana, Rome
(Italy)

Introduction. The recovery of arm function in patients with a
stroke presents limited results. The activity of upper limb at dischar-
ge from Rehabilitation after post-acute phases is normally poor: only
a range from 5% to 20% of patients presenting an upper limb paraly-
sis at onset may improve the motor impairment over time. Recent
studies demonstrated the presence in the human pre-motor area of
mirror neurons with the property to discharge during the observa-
tion of hand/arm actions. The aim of the research was to evaluate if
the observation of arm actions may constitute an alternative rehabili-
tation strategy in post-acute stroke patients. Materials and me-
thods. A RCT included 102 patients (53 EG., 49 CG) at the first
acute stroke (30±3 days from stroke). All subjects had received a
conventional rehabilitation treatment and in addition the patients
included in EG were asked to watch filmed sequences showing
upper limb daily activities, while CG in addition watched a static
imagine without animals movement. Assessments were taken with
the following: Fugl Meyer, Frenchay Arm Test, Box and Block
(B&B), Barthel Index and FIM administered before (T0) and after the
treatment (T1) and at follow-up (T2). Results. After adjusting for
baseline scores and age, the preliminary analysis demonstrated a
significant improvement in all parameters in both groups from T0 to
T1 (p<0.001) and from T0 to T2 (p<0.001). Furthermore, a significant
“time for treatment” effect was shown in the B&B Test, favouring an
higher impact of Experimental treatment on upper limb recovery
(p<0.001). Conclusion. This mew rehabilitation approach consents
a good result as with a traditional treatment. The EG may reveal use-
ful in promoting motor dexterity recovery in the post-acute phase of
stroke. This data could suggest that it could be a possibility to stimu-
late the mirror neurons after stroke. It needs more research with
fNMR or Neurophysiology assessment to confirm this possibility. 

Early Rehabilitation in haemiplegic patients
M. Mandiç1, M. Spaleviç1, N. Ranãiç2

1Clinic for rehabilitation and physical medicine, Clinical Center Nis̆,
Serbia
2School of medicine Nis̆, Serbia

Introduction. Stroke rehabilitation therapy begins in the intensi-
ve-care unit after the patient’s medical condition has been stabilized,
often within 24 to 48 hours after the stroke. The objective of the
paper was to compare the results of stroke rehabilitation in hemiple-
gic patients who had the thromboembolic stroke with those who
had hemorragia. Materials and methods. The prospective cohort
study was done. The study involved 114 (61 men and 53 women)
hemiplegic patients. Functional status was assessed by Barthel index
and it was determined at rehabilitation admission, and at discharge.
The first steps involve promoting independent movement because
many patients are paralyzed or seriously weakened. “Passive” range-
of-motion exercises are those in which the therapist actively helps
the patient move a limb repeatedly, whereas “active” exercises are
performed by the patient with no physical assistance from the thera-
pist. To determine the etiology of the stroke computerised thomo-
graphy was used. Results. Seventy nine (69.3%) strokes were throm-
boembolic and thirty five (30.7%) were hemorraghia. The score of
Barthel index before the onset of rehabilitation was 65.7 for the
patients who had thromboembolic stroke and those who had
hemorraghia, the score of Barthel index was 35.8. When rehabilita-
tion was finished the Barthel index score was 88.8 for the patients
who had thromboemboliic stroke and for those who had hemorra-
ghia it wa s 64.2. The difference which was found is significant stati-
stically (t=3.254 and p=0.042). Conclusion. According to the presen-
ted results we can conclude that the patients who had the throm-
boembolic stroke had better functional recovery compaired with the
patients who had hemorraghia.
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Adaptational changes in the dominant shoulders of
female competitive overhead athletes
K. Tonin1, K. StraÏar2, G. Vidmar1, H. Burger1

1University Rehabilitation Institute, Republic of Slovenia
2Dept. of Orthopaedic Surgery, University Medical Centre Ljubljana,
Republic of Slovenia

Introduction. A cascade of adaptational changes such as GIRD,
symptoms of SICK scapula syndrome and muscular imbalances
develope in dominant shoulders of overhead athletes and represent
a shoulder at risk. Materials and methods. Participants were 36
competitive female overhead athletes (21 handball players and 15
volleyball players), devided in 2 groups by symmetry of hand-use.
They all completed kateri? questionnaire, detailing shoulder injury
and pain. Clinical examination of the shoulders was performed,
including SICK scapula syndrome signs, passive internal (IR) and
external rotation (ER) and GIRD evaluation. Isokinetic testing of IR
and ER was performed in concentric (c) and eccentric (e) mode at
two testing speeds (60°/s, 150°/s). Fatigability of IR and ER was
measured. Stability spiking (eER/cIR) and cocking ratios (eIR/cER)
were calculated. Results. All players showed decreased IR and
increased ER ROM in dominant shoulder (p>0,001). Average GIRD
was 20,6°, greater GIRD was correlated with higher cIR peak torques
(p=0,026 and p=0,008). Players with increased ER and more SICK
scapula syndrome signs had lower eIR peak torques and hence
lower cocking ratios (p=0,019, p=0,035 and p=0,04). Dominant hand
eER peak torques were lower, hence the spiking ratios were lower
(p=0,002 and p=0,006). Players with previous injury showed more
scapular abduction, increased ER and lower cocking ratios
(p=0,023). Setters, goalkeepers and liberos (symmetrical hand-use)
had lower fatigability of IR and ER (p=0,019 and 0,01). Conclusion.
Static and dynamic adaptational changes were found in dominant
shoulders of participants (decreased IR, increased ER, GIRD, SICK
scapula, muscular imbalances) which were directly correlated to the
history of injury. Hitters and throwers showed more fatigability of IR
and ER, probably due to higher percentage of …. type 2 muscle
fibers. Because of delicate balance between shoulder mobility and
stability, and adaptational changes and injury of the shoulder, pre-
ventive training is paramount for overhead athletes. 
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Do Clinical Measures of Maltracking Correlate to
Weight Bearing Patellofemoral Joint Orientation from
MRI?
H. Collado1,2, J-M. Viton1, A. Delarque1, T. Besier2, M. Fredericson2

1Department of Physical Medicine & Rehabilitation, University
Hospital, Marseille, France
2Division of Physical Medicine & Rehabilitation, Department of
Orthopaedic Surgery, Stanford University School of Medicine,
Stanford, California, USA

Introduction. Clinical assessment of patellar malalignment is
important for the diagnosis and treatment planning of patellofemoral
(PF) pain. The purpose of this study was to determine if Q-Angle
and hip IR range of motion correlate to lateral displacement and tilt
of the patella during a weight-bearing squat. Materials and
methods. Eight patients with PF pain performed a static squat to
60° of knee flexion in a 0.5T GE Signa SP open-bore Magnetic
Resonance scanner. Surface meshes of the femur and patella were
created for each patient from a high resolution (1.5T) SPGR MRI
scan and registered to the weight-bearing images using an iterative
closest point algorithm. Anatomical landmarks were identified on
each mesh and patella tilt and lateral displacement was calculated
with respect to the femoral coordinate system. An experienced

sports medicine physician measured QAngle and passive range of
hip internal rotation for each patient using a hand-held goniometer.
Clinical measures were compared to patella tilt and lateral displace-
ment using a Pearson Product-Moment correlation. Results. Q-Angle
accounted for 57% of the variance in lateral displacement of the
patella and showed a trend towards significance correlating to patel-
la tilt. Hip IR range of motion correlated poorly with lateral displace-
ment but approached significance for variations in patella tilt.
Discussion. Although only a small number of patients have been
analyzed to date, these data support the notion that Q-Angle is rela-
ted to an increase in lateral patella displacement during a functional,
weight-bearing task. It was somewhat surprising to see this simple,
non-weight bearing metric account for as much as 57% of the lateral
displacement of the patella. These preliminary findings support the
use of the Q-Angle as a clinical measure that correlates to patella tilt
and displacement during a weight-bearing squat. The question
remains to what degree of tilt or amount of displacement is conside-
red ‘abnormal’ or at risk for the development of PF pain. Increasing
the number of subjects in this analysis might also reveal a significant
relationship between Q-Angle an hip IR with patella tilt.
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Çalış M., 126
Callegaro M., 260
Callistri M., 118
Camelo A.P., 170
Camelo Pinto A., 212
Camerota F., 110, 111, 112, 157
Camões A., 141
Campa I., 111
Campanini I., 230
Campi F., 26
Campioni M., 71
Campisi C., 276
Campo C., 22
Camporeale A., 140, 270
Camurri G., 224
Camurri G.B., 133, 135
Camuzzini N., 92, 198
Cancelli M., 257
Candoli V., 84
Cannone M., 223, 230, 231, 232,

233
Cano L., 221
Caño S., 202
Canpolat S., 72
Cantafora N., 225
Cantagallo A., 87, 88, 97, 180,

226, 227
Cantista P., 212
Cantù F., 138
Capitani D., 226
Capodaglio P., 42
Capomolla S., 267, 268
Capovilla M., 241 
Cappa F., 88
Cappa P., 226
Cappellaro P., 101
Cappelletti S., 128
Cappellino F., 130, 131, 143, 277
Cappuzzo V., 241, 242
Capriotti M., 128
Caputo M., 226
Caraceni A., 275
Caracò C., 161
Caramma D., 246
Carboncini M.C., 123
Carcelli L., 93
Carda S., 179
Cardona G., 102, 103, 130, 131,

143, 277
Cardoso B.L., 164
Caretta I., 135
Caretti M., 45
Cariole M., 70
Carioti R., 198
Carle V., 198
Carlisi E., 129
Carlucci D.M., 101
Carlucci R., 198

Carnovali M., 49
Caroli A., 271, 275
Carone M., 121
Carraro E., 105
Carretta E., 224
Carroll L., 278
Carroll L., 34
Carrozza M.C., 119, 159, 244
Carus D., 252
Carvalhal R., 234, 235
Carvalho Y.S.V., 164, 167
Casale R., 34, 93, 94
Casaleggio M., 63
Casanova P., 3
Casarini C., 271, 275
Casarotto M., 52
Casas-Lázaro M.J., 90, 91
Casasola V., 130
Casci R., 95
Caselli S., 88, 89, 108, 150, 151
Cassarino S., 94
Cassatella G., 116, 117, 118, 129
Castaldo V., 18
Castelli E., 205, 215, 226
Castelli S., 175
Castelo-Grande C., 204
Castori M., 110, 111
Castro A., 210, 211, 215
Castro H., 178
Cataldi C., 233
Cataldo P., 102
Catan L., 38
Catanzaro S., 217
Catanzaro T., 217
Catena L., 148
Cattin E., 119
Cattozzo M., 248
Cattunar G., 62
Causa M., 131
Causero A., 71
Cavallaro T., 114
Cavalli E., 224
Cavallini L., 135
Cavallo F., 273
Cavazza S., 216
Cavazzuti L., 230
Caviggiola C., 12
Cavina A., 87
Cazzagon M., 201
Cazzaniga M., 266
Cazzola C., 269
Ceccarelli S., 48
Cecchi F., 113, 114, 157
Ceceli E., 72
Ceda G.P., 53
Celestini M., 250
Celia A., 89
Celik B., 81
Celik B., 82
Celletti C., 110, 111, 157
Cem E., 188, 199
Censi G., 174, 175
Ceriani E., 52
Cerina G., 123
Cerioli M., 70
Cerquetti K., 207
Cerrano A., 106
Cerri C., 138
Cerri C., 98
Cerulli G.G., 223
Cesario A., 135
Cetani T., 232
Çetin A., 70
Cetinkaya E., 102
Cevei M., 86
Cevei M., 87
Chadchavalpanichaya N., 35, 47
Chaffaut N., 107
Chalida E., 78
Chandwani S., 156
Checchia G.A., 92, 198, 199

282 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE June 2010

INDEX



Chen C.P.C., 65
Chen Y., 209
Chernikova L., 91, 213
Chernikova L.A., 12, 27, 28, 68,

147
Chesi E., 124, 216
Chia-Hsin C., 141
Chia-Ling L., 141
Chiappedi M., 94
Chiari L., 252
Chiari S., 180
Chiasera A., 256
Chiavacci L., 157
Chierchia M., 172
Chigarev A.A., 238
Chimento P.L., 93
Chiodera P., 101
Chiriţi G, 29, 30
Choi J.S., 190
Choi Y., 144
Chueluecha C., 35
Chumwong N., 57
Ciambrone R., 217
Ciarimboli A., 259
Ciarrocca F., 270
Cicero R., 270
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Jokić A., 62
Jong Hwa L., 91
Jong In L., 75
Jonsdottir I.H., 252
Jordan G., 191
Josephsson S., 225
Jovanovic A., 158
Jovanović J., 249
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Novaković B., 274
Novelli L., 273
Noz̆ica-Radulović T., 108
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Prodanović N.S., 158
Provitera V., 200
Psillaki D., 174
Pterovic-Lazic M., 59
Ptyushkin P., 44
Puccetti A., 150, 151
Puenea G., 38
Puertas P., 121
Pujia A., 152
Pulkkinen L., 204
Punzi L., 256
Purcell M., 154
Purmomeni A., 211
Putignano P., 231
Pyrgeli T., 201

Q
Quarenghi A.M., 57
Quartilho M., 190, 263
Quarto L., 182
Quatrale R., 266
Quattrocchi G., 268
Quattrone D,A., 114
Qudsi-Sinclair S., 90, 91
Querques N., 117
Quiriconi C., 71
Quittan M., 173

R
Rabini A., 243, 244
Raczko L., 86
Radaković N., 274
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