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0Po1

Analysis of the effectiveness of acoustical parameters of vocal
quality in patients with Parkinson's disease after speech therapy

C. Lirani Silva, A. P. Machado, R. Guimardes A. C. Constantini, L.
Teresa Bucken Gobbi, L. Figueiredo Mourdo

University of Campinas, Campinas, Brazil, State University of Sao Paulo,
Rio Claro, Brazil

Introduction: Parkinson’s disease (PD) is a neurodegenerative dis-
ease with changes in vocal quality, such as difficulties in varying
frequency and intensity, reduced speech intensity, monotonous
speech, prosody, and others. However, little is known about the
more sensitive acoustic parameters to identify changes in voice
quality in people with PD. Objectives: to analyze which acoustic
parameters are efficient in the identification of voice quality
changes of patients with PD after speech therapy intervention.
Patients and methods: Twelve patients with a diagnosis of PD
were selected, between stages 1 and 2.5 of the Hoehn & Yarh
scale, with a mean 70.5 years. The patients are followed up in
Physical Activity Program for patients with Parkinson’s dis-
easeof UNESP/Rio Claro/Brazil. Participants underwent speech
and voice evaluation pre and post-intervention, based on the
"Dysarthria Assessment Protocol", being used for analysis the
vowel /a/ sustained production and connected speech (count-
ing of numbers and reproduction of the phrase "Smoking is
prohibited here"). The acoustic parameters analyzed were Jitter,
Shimmer, Cepstral Peak Prominence (CPP), Harmonic-to-noise-
ratio (HNR) and H1i-H2. The intervention used was the Lee Silver-
man Voice Treatment Extended (LSVT-X), adapted and applied
in group with the participants, with 16 sessions (eight weeks).
Statistical analysis was performed for pre and post-interview
comparison with T Student test.

Results: In the analysis of the sustained vowel /a/ it was obtained
differences in CPP (p=0.04) and Shimmer (p=0.008) parameters,
and in the connected speech in the Shimmer (p=0.0001), in the
pre and post-intervention analyses. Conclusion: The acoustic
parameters that proved effective in detecting post-intervention
vocal quality improvements in the PD population were CPP and
Shimmer, which demonstrat a decrease in voice irregularity.
Keywords: Parkinson’s disease; Voice; Vocal quality; Acoustic
analysis; Speech, Language and Hearing Sciences.

0P02

Comparative study of four neurorehabilitation complexes in
patients with diabetic polyneuropathy and diabetic foot

L Koleva', R. Yoshinov?, B. YoshinoV?, F. Milvoy*, P. Atanassova’,
Z. Stoyneva®

'Medical University of Sofia, Sofia, Bulgaria, *Bulgarian Academy of
Sciences, Laboratory of Telematics , Sofia, Bulgaria,?Medical Univrsity of
Sofia, Physiotherapy Dept, Sofia, Bulgaria, “CH Saint Amand Montrond,
Diabetology , Saint Amand Montrond, France, *Medical University of
Plovdiv, Neurology , Plovdiv, Bulgaria, ®University Hospital 'St Ivan Rilski',
Sofia, Bulgaria

Introduction: Most of patients with Diabetes mellitus /DM/ devel-
op neurological complications, including diabetic polyneuropa-
thy /DPNP/ and neuropathic diabetic foot /DF/.

Objective: The goal of current study was to effectuate a compara-
tive evaluation of different neurorehabilitation /NR/ complexes
in patients with DM, DPNP and DF; with detailed evaluation of
the impact of some pre-formed modalities: low frequency elec-
tric currents, functional electrical stimulations /FES/ and Deep
Oscillation /DO/.

Material and methods: During last years a total of 144 patients with
non-insulino-dependent DM, DPNP and neuropathic DF were
observed and investigated. The investigation was conducted
with consideration for the protection of patients, as outlined
in the Declaration of Helsinki, and was approved by the appro-
priate institutional review boards and ethic commissions. All
patients gave written informed consent before undergoing any
examination or study procedure. Patients were randomized
into four treatment groups of 36 each one. All patients received
a complex NR programme including physical therapy and
patients’ education. Patients of group /gr/ 1 received only these
procedures. In other groups we added some preformed physical
modality: gr 2 — low frequency electric currents (iontophoresis
and functional electrical stimulations /FES/), gr 3 - DO. Patients
of group 4 received complex NR, including combination of
procedures of groups 2 and 3. For statistical evaluation we used
t-test (ANOVA) and Wilcoxon rank test (non-parametrical corre-
lation analysis), performed using SPSS package. The treatment
difference was considered to be statistically significant if the P
value was < 0.05. Results: The comparative analysis of results
shows a significant improvement: pain relief (visualized by the
Visual analogue scale, and evaluation of muscle tenderness),
increase of muscle force (Manual muscle test), reduction of dys-
trophic foot signs, and amelioration of quality of life (McGill QoL
questionnaire). We received best results in group 4.

Discussion and conclusion: The combination of iontophoresis
and FES is the most effective complex in cases with peripheral
paresis. Deep Oscillation is the most analgesic agent. We suggest
a conception of mechanisms of physical analgesia. We could
recommend the complex program for treatment of DPNP and DF.

0PO3

Comparison of the effects of whole body vibration training
and exercise training on treatment goals of cerebellar ataxia
individuals

S. Aksu Yildinm, E. Ayvat, i Onursal, F. Ayvat, G. Siitcii, M. Kiling
Hacettepe University, Physiotherapy and Rehabilitation, Ankara, Turkey)

Introduction: Whole body vibration (TVV) applications have
become increasingly popular over the last decade to increase
muscle strength, power and postural control in various healthy
and diseased populations. However, evaluation of treatment
success is not sufficient to explain only with clinical or labora-
tory measurements. In particular, expectancies of treatments in
social functions depend on individual's lifestyle/desires, and
standardized measures are insufficient to assess them.
Objectives: The aim of the study is to compare the effects of TVV
training and exercise training on the treatment goals of cerebel-
lar ataxic subjects.

Materials and methods: Twenty patients with cerebellar ataxia
diagnosed were included in the study. The demographic infor-
mation of patients were obtained and treatment goals were
assessed with the Goal Attaintment Scale. Exercise trainings
consisting of trunk stabilization, balance and functional exer-
cises were performed taking into account individual needs of
patients along with whole body vibrations or alone. Cases were
treated for 1 hour in 3 days for 8 weeks.

Results: The average age of patients participating in study was
34.00%9.15. It was found that the level of reaching treatment
goals improved after both exercise programs (p<0,05) but it
improved more after exercise program with TVV (p<o,05).
Conclusion: The treatment goals most frequently chosen by our
cases in study were reduction of balance problems, develop-
ment of independent walk, decreased difficulty of ladder activi-
ties, increased walking distance. Goal setting is integral part of
rehabilitation approaches in terms of encouraging patients to

Neurologie & Rehabilitation Supplement 1-2018 | S65



LAUSANNE, 25-28 OCTOBER 2017

Oral Presentations

set their own goals/priorities, supporting team communication-
coordination but it is often ignored in studies. If rehabilitation
goals belong to patient itself, individual will have more motiva-
tion and therefore rehabilitation benefits will be more likely to
continue.

0P04

Effects of an intensive, multidisciplinary inpatients
rehabilitation programme in people with multiple sclerosis
with different levels of disability — preliminary data

L Zivi', V. Studer', K. Molatore', S. Maffia', G. Ercoli’, L. Bettiga’, S.
Ross?, G. Frazzitta'
'Ospedale Generale di Zona "Moriggia-Pelascini”, Brain Injury and
Parkinson's Disease Rehabilitation, Gravedona, Italy, °Fondazione IRCCS
Istituto Neurologico Carlo Besta, Neuroimmunology and Neuromuscular
Diseases, Milan, Italy

Introduction: Multiple sclerosis (MS) is a chronic disease lead-
ing to progressive disability among young adults. Motor reha-
bilitation strategies in MS patients are heterogeneous and the
optimal duration and intensity of physical treatment are not yet
standardized.

Objective: To investigate the effects of a tailored intensive mul-
tidisciplinary rehabilitation (MDR) on disability and health-
related quality of life (HRQoL) in MS patients with different
levels of disability.

Patients and methods: 30 MS patient (14 male, 16 female, aged
18-65 years; expanded disability status scale (EDSS) <8.5) were
hospitalized in our Department of Brain Injury and Parkinson’s
Disease Rehabilitation for an inpatient MDR. Rehabilitation
protocol (3hours/day, 6 days/week) included front-to-front phys-
iotherapy, mechanical rehabilitative devices, robotic devices
(Lokomat, Hocoma) and occupational therapy, and was indi-
vidually designed for each patient according to the clinical
features and severity of disability. Before and after the interven-
tion, participants were evaluated with: EDSS, functional motor
tests (Functional Independence Measure (FIM), Trunk Control
Test (TCT) for all patients; Dynamic Gait Index (DGI), Berg Bal-
ance Scale (BBS) only for ambulating patients), self-assessed
measurement of disability (12-items MS walking scale, 12MSWS),
fatigue (Modified Fatigue Impact Scale, MFIS) and HRQoL (Mul-
tiple Sclerosis Quality of Life, MSQoL-54).

Results: all participants completed the rehabilitation protocol.
Mean MDR duration was 54.8+33.7 days. At the end of reha-
bilitation period, an improvement of both the self-assessed and
functional motor scales was recorded (p<o.o5 for EDSS, FIM,
TCT, DGI, 12MSWS respect to baseline). A positive effect was also
observed in self-perception of global health status and fatigue
after treatment (p<o.05 for MSQoL-54 and MFIS).

Conclusion: we suggest that an intensive multidisciplinary reha-
bilitation protocol is feasible in MS patients with variable
disability level and effective in improving motor abilities and
quality of life. Further studies are needed for determining the
duration of the described beneficial effect over time.

0P05

Effects of rhythmical auditory stimulation on gait in patients
with Parkinson's disease measured through a wearable ad-hoc
setup

L. Padua*?, M. Germanotta®, I. Milet?, I. Imbimbo®, C. Erra’, M.
Petracca', E. Di Sipio®, S. Rossi*, A. Pacill?, A. R. Bentivoglio'?,
E. Palermo’

'Universita Cattolica del Sacro Cuore, Department of Geriatrics,
Neurosciences and Orthopaedics, Rome, Italy, °Don Carlo Gnocchi Onlus
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Foundation, Neurorehabilitation, Milan, Italy, *"Sapienza" University,
Department of Mechanical and Aerospace Engineering, Rome, Italy
“University of Tuscia, Industrial Engineering, Department of Economics
and Management, Viterbo, Italy

Introduction: Gait disturbance is a primary symptom of Parkin-
son's Disease (PD). A large number of studies investigated the
use of Rhythmical Auditory Stimulation (RAS) to improve gait
quality [1]. However, results of those studies are sometimes
discordant and the identification of an optimal frequency of
stimulation is still an open challenge. In addition, they often
lack in the evaluation of the joint kinematics.

Objectives: To analyze the effect of RAS at different frequencies,
using an ad-hoc developed wearable setup to perform a 3D gait
analysis.

Patients and methods: We enrolled 31 PD patients (AGE=70+9
years, UPDRS-III OFF=28+8, UPDRS-III ON=19+6) and 11 age-
matched healthy subjects. The setup consisted of 4 force resis-
tive sensors, 7 Inertial Measurement Units, and a wireless FM
headset. Subjects were asked to perform 4 walking trials along
a 20 m long straight path, under the following conditions: (1)
self-paced walking with no external cue (PW); (2) RAS match-
ing PW (RAS100); (3) RAS at a tempo 10% slower than PW
(RAS90); (4) RAS at a tempo 10 % faster than PW (RAS110). All
patients were evaluated twice in the same day, under the fol-
lowing pharmacological conditions: (a) OFF: in the morning
12 hours after the last medication, and (b) ON: one hour after
the intake of dopaminergic drug. Data processing consisted
in the evaluation of spatio-temporal parameters, joint angles
and gait phases, the latter evaluated through a novel global
index (GI), to quantify difference between gait phases in PD
patients and in healthy subjects. Statistical analysis was per-
formed for the whole sample, and for patients with an higher
degree of gait impairment (UPDRS-III OFF Gait >2), by using
a three-way repeated measures ANOVA test (Pharmacological
Conditions*RAS frequency*side).

Results: In the most affected patients, almost all the spatio-tem-
poral parameters along with GI improved significantly during
the RAS110 condition, when compared to the PW (p<o0.05), both
in ON and OFF state.

Conclusion: RAS administration, at a frequency of 110% of the
preferred walking frequency, is able to improve significantly gait
parameters mainly linked to the hypokinesia and bradikinesia,
both in OFF and ON status, and to restore a more physiological
gait pattern in PD patients. The proposed wearable set-up could
be easily adopted both to monitor and improve motor capabili-
ties of patients with PD in a day-living scenarios.

[1] Nombela et al, Neurosci Biobehav Rev 2013

0P06

Efficacy of aquatic physiotherapy in the treatment of
peripheral neuropathies — a randomised clinical trial

L Zivi', S. Maffia', V. Ferrari', A. Zarucchi', K. Molatore', R. Maestr?’,
G. Frazzitta'

'Ospedale Generale di Zona "Moriggia-Pelascini”, Brain Injury and
Parkinson's Disease Rehabilitation, Gravedona, Italy, °Istituti Clinici
Scientifici Maugeri SpA Societa Benefit, IRCCS Montescano, Biomedical
Engineering, Montescano, Italy

Introduction: Rehabilitation is considered as an effective strategy
in the management of patients affected by peripheral neuropa-
thies, but the benefit of an aquatic approach has never been
documented.

Objective: To compare the effects on gait and balance of aquatic
physiotherapy versus on-land training in the context of an
in-patient rehabilitation treatment tailored for neuropathic
patients.
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Patients and methods: Consecutive patients affected by peripheral
neuropathy were randomized in two groups. All started a 4-week
rehabilitation program composed by daily sessions of conven-
tional physiotherapy and 3 sessions/week of specific treatment
(aquatic or on-land). Primary outcome measures were Berg
Balance Scale (BBS) and Dynamic Gait Index (DGI). Secondary
outcome measures were Neuropathic Pain Scale (NPS), Overall
Neuropathy Limitation Scale (ONLS), Functional Independence
Measure (FIM), Functional Ambulation Classification (FAC),
Conley Scale and Medical Research Council (MRC) Scale score
for the strength of hip and ankle flexor and extensor muscles.
Results: Forty patients were enrolled: 21 in the water-based
rehabilitation group and 19 in the land-based one. Patients were
similar between groups. All outcome measures significantly
improved after treatment, except ONLS in the "in-water" group
and NPS in the "on-land" group. When comparing the size of
improvements between groups, we found a significant differ-
ence only for DGI (better in the "in-water" group, p=0.0433), FAC
and MRC for hip flexors (better in the "on-land" one, p=0.0386
and p=0.013 respectively).

Conclusion: Aquatic physiotherapy is helpful in the rehabilitation
of gait and balance dysfunctions of neuropathic patients, with
an effect comparable to the one obtained with the land-based
rehabilitation alone.

0oPo7

Fatigue in patients with low-grade glioma - systematic
evaluation of assessment and prevalence

E. van Coevorden- van Loon

Rijndam rehabiliation center, Rotterdam, Netherlands

Background: Fatigue is the most prevalent and disabling symp-
tom in cancer patients. Fatigue is even the most important
cause of loss of quality of life both for the patient and the care
giver. Cancer-related fatigue is defined as a "persistent, subjec-
tive sense of tiredness related to cancer and cancer treatment
that interferes with usual functioning". Scientific literature on
this topic is scarce and reports disparate results. This study
systematically reviews how fatigue is assessed in patients with
low-grade glioma and evaluates its prevalence in LGG patients.
Methods: A systematic literature search was performed in
PubMed, Embase and PsychINFO for articles reporting on
fatigue in patients with LGG. Inclusion criteria were: 1) adult
patients with LGG and 2) fatigue was assessed as primary or
secondary outcome measure.

Results: In total, 19 articles were selected, including 971 patients.
Seven self-assessment instruments were identified. Prevalence
rates ranged from 39 % to 77%. Fatigue was found to be a com-
mon side effect of treatment. The prevalence rates ranged from
20% to 76 % when fatigue was reported as a mild or moderate
side effect and fatigue was prevalent in 4 % when reported as a
severe side effect.

Conclusion: Despite the growing awareness of cancer-related
fatigue, there is still a lack of knowledge of the exact patho-
physiology of fatigue and the underlying mechanisms of fatigue
in LGG patients. This review shows that fatigue is a common
problem in LGG patients. It must be taken into account that even
multidimensional fatigue instruments not yield insufficient
insight in potential causes or consequences of fatigue, like a
decrease in physical and cognitive performance. We suggest
research to analyse the factors of fatigue in low grade patients
with subjective and objective measurement outcomes to devel-
oping individualized (rehabilitation) treatment programs in LGG
patients.

0P08

Investigation of the effects of postural control training on
disease severity and quality of life in ataxic individuals

E. Ayvat', E_Ayvat', 1 Onursal’, G. Siitci, M. Kiling®, S. Aksu
Yildrim®

'Hacettepe University, Physiotherapy and Rehabilitation, Ankara, Turkey,
’Hacettepe, Physiotherapy and Rehabilitation, Ankara, Turkey

Introduction: Ataxia; is defined as a syndrome characterized by
the influence of one or more of the components of movement
as a result of the damage to the cerebellum and related nervous
system structures. Findings such as coordination problems,
postural disorders and gait problems negatively affect quality
of life (QoL).

Objectives: The aim of this study is to examine the effects of
postural control training on disease severity and quality of life
in ataxic individuals.

Materials and methods: Twenty patients with cerebellar ataxia
diagnosed were included in the study. The demographic infor-
mations of patients were obtained in detail. In context of
postural control training, exercise training consisting of trunk
stabilization, balance and functional exercises was performed
taking into account individual needs of patients along with
whole body vibrations. The cases were treated for 1 hour ina day,
3 days in 8 weeks. QoL was assessed by the Nottingham Health
Profile (NSP) and disease severity was assessed by the Interna-
tional Ataxia Rating Scale (ICARS) before and after treatment.
Results: The average age of the patients participating in study
was 34.00+9.15 years. ICARS, NSP total score, energy level, pain,
sleep and physical activity subheadings improved statistically
after training (p<o.05), while emotional reactions, social isola-
tion subheading scores did not change (p>0.05).

Conclusion: People with cerebellar ataxia have lower health-
related QoL than people with general population and many
other chronic diseases (such as HIV/AIDS/stroke). While mental
and psychological dimensions are affected at a relatively low
rate, this is particularly evident in the physical dimensions of
QoL. Consistent with the literature, with the decrease in the
severity of the disease physical dimensions of QoL have been
improved by the applied postural control training, while there
has been no change in mental and psychological dimensions
that are less affected.

0P09

Relationship between daily use and motor impairments of the
paretic upper limb in chronic stroke - a cross-sectional pilot
study

M. Marino

SRH Hochschule Heidelberg, Faculty of Therapy Science, Heidelberg, Germany

Introduction: The reduced use of the paretic upper limb after
stroke leads to dependency in activities of daily living and to
limited participation in social life. Assessments measuring
participation in the context of ICF are rarely used in therapeutic
rehabilitation. Furthermore, despite improvements of motor
function of the paretic upper limb, the amount of use is not
automatically increasing.

Objective: The purpose of this study was to examine the self-
reported upper limb use in chronic stroke and to determine the
relationship to motor impairments of the paretic upper limb.
Patients and methods: Community-dwelling people with chronic
stroke (n=7) were recruited. The upper limb use was measured
by the Amount of use scale (AOU) and the Quality of use scale
(QOU) of the Motor Activity Log (MAL). The Motricity Index (MI)
and the Jebsen-Taylor Hand Function Test (JHFT) were used to
assess the motor impairments of the affected side.

Neurologie & Rehabilitation Supplement 1-2018 | S67
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Results: On average, participants scored 2.5+1.05 (5.0 maximum;
from rarely to half pre-stroke) in the AOU scale and 2.7+1.03 (5.0
maximum; from poor to fair) in the QOU scale. The average score
of the MI of the paretic upper limb and average duration of the
JHFT were 77.50%9.79 of 100 (normal strength) and 61.35+29.96
sec, respectively. The relationship between upper limb use and
motor impairments of the paretic arm was weak (strength and
AOQU r=-.26, strength and QOU r=-36; hand function and AOU
r=-.08, hand function and QOU r=-.37).

Conclusion: The affected upper limb use of the community-
dwelling stroke survivors in our sample is reduced compared to
pre-stroke. The weak relationship between daily arm use and
motor impairments after stroke confirm the necessity to assess
both. Only the investigation of motor function does not provide
information about arm use in daily life. In general, assessments
investigating participation level should be used more frequently
in neurological rehabilitation.

Key words: Stroke; Upper limb use; Motor Activity Log; Motor
impairments

[1] Bailey, R. (2015). Assessment of Real-World Upper Limb Activity in
Adults with Chronic Stroke. Arts & Sciences Electronic Theses and Dis-
sertations, Paper 407.

[2] Singam, A., Ytterberg, C., Tham, K. & von Koch, L. (2015). Participation
in Complex and Social Everyday Activities Six Years after Stroke: Pre-
dictors for Return to Pre-Stroke Level. PLos One, 10(12), €0144344.

0P10
The effects of whole body vibration (WBV) on postural control
in patients with ataxia - cross-over study

E. Ayvat, i Onursal, F. Ayvat, G. Siitcii, M. Kiling, S. Aksu Yildrim
Hacettepe University, Physiotherapy and Rehabilitation, Ankara, Turkey

Introduction: An increasing number of researchers claim that
WBV applications support the rehabilitation of elderly and
patients with neurological disorders by improving muscle
strength and postural control in recent years.

Objectives: This study was designed to evaluate the effects of an
individual exercise programs supported by WBV on components
of postural control: biomechanical constraints, movement strat-
egies, control of dynamics, cognitive processing, sensory strate-
gies, orientation in space.

Materials&Methods: 20 cerebellar ataxic individuals whose mean
age was 34.00+9.15 were included in the study. The study
designed as cross-over, cases were separated into 2 groups and
treated for 3-days in a week, 1-hour in each day for a total of
16-weeks(8x2). In the first protocol, WBV and exercise program
were applied together for 8-weeks and after the 1-week wash-out
period, only the exercise program was applied for 8-weeks. In
the second protocol, only the exercise program was applied for
the first 8-weeks and after the 1-week wash-out period, the WBV
and the exercise program were applied together for 8-weeks.
Stabilization, balance and functional exercises, which were cre-
ated by considering the individual needs of the patients, were
applied in exercise programs. The assessments were adminis-
tered by a blind physiotherapist for 4-times, before-after both
treatment programs. Pain and fatigue severity of individuals,
postural control components were assessed by Computerized
Dynamic Posturography, Sensory Organization Test, Adapta-
tion Test, and Stability Limits Test. Also disease severity, trunk
control, functional mobility skills, stability limits, walking per-
formance, performance-based balance, daily living activities,
quality of life were measured.

Results: Stability limits, adaptive reactions, three different ver-
sions of functional mobility skills, walking performance, pain
and fatigue severity, and quality of life were improved only after
exercise program with WBV (p<o,05). Disease severity, com-
bined balance score of SOT, trunk control, performance based
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balance and participation in daily life activities were improved
after both exercise programs (p<o,05), but it was found that after
exercise program with WBV, more improvement was observed
(p<0.05). Conclusion: Exercise programs supported by WBV has
been shown to play an important role in the improvement of
postural control of cerebellar ataxic patients and increasing
levels of activity and participation.

OP11

Benefits of outdoor interdisciplinary neurosensory approach in
patients with disorders of consciousness — ongoing research
and preliminary results

C. Attwell, J. Johr, L. Berney, N. Kauffmann, K. Bruyére, G. Casellini,
V. De Goumoéns, P. Jean-Michel, K. Diserens

Acute Neurorehabilitation Unit, Division of Neurology, Department of
Clinical NeurosciencesUniversity Hospital (CHUV), Lausanne, Switzerland

Introduction and objectives: The use of natural environments
to promote health and prevent illness is widely recognised.
However, in the case of individuals experiencing disorders of
consciousness (DOC), little is understood about the use of con-
tact with nature in treatment and rehabilitation (Annerstedt and
Wahrborg, 2011) The aim of this study is to investigate the effects
of outdoor therapy in relation to the awareness and wakefulness
levels of this population.

Patients and methods: this study is a non-randomized cross-over
pilot trial. It is set within the Acute Neurorehabilitation Unit
(University Hospital, Lausanne). Participants are adults diag-
nosed with DOC and to date, 17 inpatients from the unit have
been included in the study. They participated in an indoor-out-
door neurosensory interdisciplinary therapy programme. As the
primary outcome awareness and wakefulness were measured by
an adapted behavioural grid. Functioning and disability were
recorded as secondary outcomes.

Results: the difference in scores between indoor and outdoor
therapy was computed. Preliminary results show a solid posi-
tive trend in favour of the outdoor therapy. We can clearly detect
the improvement of several points such as visual fixation and
exploration, intentional movements and communication. It is
noteworthy that these, clinical items which are involved in in
the determination of DOC diagnosis.

Conclusion: outdoor therapy may provide a beneficial comple-
mentary treatment option for DOC. The promising preliminary
results of the study show the need to develop further interdisci-
plinary research in this field.

0P12

Cognitive ecological test of San Pellegrino Terme

G. P. Salvi', M. Simonini', E. Ancona*?, L. Manzoni’, L. Smirni’,
A. Quarenghi'

'Istituto Clinico Quarenghi, U.O. Riabilitazione Neuromotoria, San
Pellegrino Terme, Italy, *Universita degli studi G. DAnnunzio, Scuola di
specializzazione Medicina Fisica e Riabilitativa , Chieti-Pescara, Italy

Question: We tested 100 people, 80 men and 20 women: 50
affected by traumatic brain injury, 30 affected by haemorrhagic
stroke and 20 had brain surgery. Each patient had a physiatric,
neurological and neuropsychological evaluation. Each patient
was tested by a member of our staff outdoors along the main
street in San Pellegrino Terme. The test is based on 10 activities.
Methods: 1. Walking on the sidewalk; 2. Crossing the street at
pedestrian crossing; 3. Crossing the street at a traffic light;

4. Asking people for information; 5. Changing money at the
bank; 6. Ordering something to drink at the pub; 7. Writing and
sending postcards; 8. Buying newspaper at newsstand; 9. Using
a mobile phone; 10. Shopping
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The score for each activities:

The activity is carried out correctly without help 3 Points
The activity is carried out correctly without

help but with difficulties 2 Points
The activity is carried out only with help 1 Point
The activity is not carried out o Point

During the test the staff will focus the attention on possible
cognitive problems. Any collected information is shared by
the staff.

Results: We achieved a better overall evaluation of our
patients including emotional and behavioural. Our patients
can improve their consciousness about difficulties in every-
day life activities and recover their independence in everyday
life activities at home, at school or at work.

Conclusions: The test can be defined "ecological" because it
involves everyday life activities outdoor; it's easy to use; the
test can be done weekly both in order to show the learning
abilities and to record improvements; the test completes both
the work done during motor training in the gym and the cog-
nitive training carried out during the occupational therapy;
it helps to verify whether the goals are achieved and it also
gives useful advices to patients' relatives when they go back
home again. Last but not least patients like this test because
it is performed outdoors.

[1] Von Wild K, Gerstenbrand F, Saltuari L., Dolce G, Binder H, et al
"Guidelines for Quality Management of Apallic Syndrome / Vegeta-
tive State." Eur ] Trauma Emerg Surg. 2007 Jun;33(3):268-92.

[2] Fischer S., Gauggel S., Trexler L.E., "Awareness of activity limita-
tions, goal setting and rehabilitation outcome in patients with brain
injuries." Brain Inj. 18:547-62, 2004 Jun.
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Early dose of upper limb motor rehabilitation using embodied
virtual reality — a case series study

G. Garipelli', C. Gilart de Keranflec'h’, D. Perez-Marcos', T. Tadi',
P. MicheP, K. Diserens*

‘MindMaze SA, Lausanne, Switzerland, *Haute Ecole de Santé Vaud
(HESAV), Haute Ecole Spécialisée de Suisse Occidentale (HES-SO),
Lausanne, Switzerland, *Centre Hospitalier Universitaire Vaudois (CHUV),
Acute Neurorehabilitation Unit, Department of Clinical Neurosciences,
Lausanne, Switzerland, “Centre Hospitalier Universitaire Vaudois (CHUV),
Stroke Center, Neurology Service, Lausanne, Switzerland

Objective: Recent studies support delivery of early rehabilitation
starting a few days post stroke. AHA/ASA (2016) guideline sug-
gests repeated administration of individualized functional task-
specific training, and NICE-2010 guideline recommends an upper
limb training of 45 minutes per day. However, administration of
such motor training early post-stroke is not trivial (typically at
acute rehabilitation unit), because the patients in this phase are
hemiparetic, cognitively low functioning and often in a depres-
sion. A technology-mediated solution that integrates evidence-
based training such as mirror therapy (MT) and constraint-
induced movement therapy (CIMT) through gamified exercises
could be a valuable solution for delivering the appropriate dose
early on. In this article, we evaluate dose levels of early post-
stroke upper limb motor rehabilitation in using a medical-grade
portable Virtual Reality (VR) platform (MindMotionTM PRO,
Switzerland) at an acute neurorehabilitation center.

Methods: We report results of an observational case series study
conducted between December 2013 and April 2014 with ten
inpatients (16-86 years; 10 male & right-handed; 5 right paretic)
with mild to severe hemiparesis at the Acute Neurorehabilita-
tion Unit of Centre Hospitalier Universitaire Vaudois (Lausanne,
Switzerland).

Results: Six patients started the VR-mediated upper limb train-
ing between 4-6 days after hospital admission in Direct (CIMT)
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OP13 Fig. 2: Embodied (Mirror) Visual Feedback using real - time in
First Person Perspective for post-stroke hemiparesis training

and Mirror modes (CIMT+MT). The training was delivered under
a real-time embodied feedback on an avatar on a computer
screen that imitates arm movements in the first-person perspec-
tive, engaging shoulder, elbow, forearm and wrist movements
(Fig. 1 A-B). The remaining four patients initiated the treatment
after six days post admission, as they were hospitalized either
due to a second stroke or an active co-morbidity. An average of
22.7¢8.5 minutes of intense training with some patients up to
40 minutes (Fig. 2 A), in line with the NICE-2010 guideline. The
patients also showed trends increased movement accuracy and
decreasing reach-times (Fig. 2 B-C).

Conclusions: We found that the mild-to-severe hemiparetic
patients can soon get acquainted with the MindMotionTM PRO
technology within a week after hospitalization, which may be
within the optimal neuroplasticity window. A randomized,
single-blind controlled clinical trial (MOVE-Rehab: ClinicalTri-
als.gov: NCT02688413) is underway in evaluating the clinical
and effectiveness of this intervention.
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Early neurorehabilitaton in neurooncology — an observational
study

A. Pincherle', B. Moura®, C. Pellet**, L. Berney', ]. P. Robert’, M.
Levivier*, A. Hottinger*, K. Diserens’

'Acute Neurorehabilitation Unit, Division of Neurology, Department of
Clinical NeurosciencesUniversity Hospital (CHUV), Lausanne, Switzerland,
2CHUYV, Neuro-oncology Unit, Lausanne, Switzerland, >Clinique La Ligniere,
Neurorehabilitation Unit, Gland, Switzerland, “CHUV, Neurosurgery Unit,
Lausanne, Switzerland

Background: Survival of patients diagnosed with brain tumors
has increased over the past 10 years due to the improvement
of neurosurgical, radio- and oncological therapies, pointing
to the view of neuro-oncological disease as a chronic medical
condition. Strategies to improve quality of life in these patients
have gained therefore great relevance. In this respect the role of
neuro-rehabilitation is rarely considered and data on its effec-
tiveness are very limited.

Objective: To assess the feasibility and the usefulness of an early
neuro-rehabilitation program for neuro-oncologic patients after
surgery.

Patient and methods: Two-hundred and fifty-seven patients affect-
ed by a neuro-oncological pathology causing a neurological
deficit (sensori-motor, cognitive or combination thereof) were
consecutively identified from 01/2015 to 02/2017. Among these
250 patients, 55 were selected for the neurooncological rehabili-
tation program at La Ligniere as early as possible after surgical
procedures and before adjuvant oncologic treatments (starting
typically 3-5 weeks after surgery). Primary end-point was the
early neuro-rehabilitation effectiveness assessed by Modified
Rankin Scale (MRS) and Barthel Index modifications. The pre-
dictors of neuro-rehabilitation efficacy were evaluated by multi-
variate analysis including age, intervention type, tumor classifi-
cation, surgical complications, Barthel score pre-rehabilitation,
MRS score pre-rehabilitation in the model.

Results: Primary end-point: MRS showed an increase of the pro-
portion of patients with none or moderate disability (i.e score
range 0-2) from 35 to 79 % after neuro-rehabilitation. The mean
Barthel Index increased from 68.6 to 84.6 (p<o.0001; Paired
Samples T-Test), showing improved performances in 80% of
the patients. The multivariate analysis showed that only deficit
severity (i.e. pre-rehabilitation Barthel Index) predicts rehabili-
tation efficiency.

Conclusions: Although preliminary and uncontrolled, our data
show that early neurorehabilitation in neuro-oncological
patients is feasible and determines an improvement in the
functional conditions of patients allowing a high degree of inde-
pendency regardless age, tumor type, surgical intervention and
complications. Our results strongly support the view of an inte-
grated approach including neurosurgery, radiation and medical
oncology, but also early neuro-rehabilitation to improve quality
of life in these patients

0P15

Early rehabilitation reduces time to decannulation in patients
with severe acquired brain injury

L Zivi', R. Valsecch’, R. Maestri®, S. Maffia', A. Zarucchi’, K.
Molatore’, E. Vellati’, L. Saltuari*, G. Frazzitta'

'Ospedale Generale di Zona "Moriggia-Pelascini”, Brain Injury and
Parkinson's Disease Rehabilitation, Gravedona, Italy,’Ospedale Generale di
Zona "Moriggia-Pelascini", Intensive Care, Gravedona, Italy, ’Istituti Clinici

Scientifici Maugeri SpA Societa Benefit, IRCCS Montescano, Biomedical
Engineering, Montescano, Italy, “O. Landeskrankenhaus Hochzirl-Natters,
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Abteilung fiir Neurologie, Research Unit for Neurorehabilitation South
Tyrol, Zirl, Austria

Introduction: Early decannulation is considered a main rehabili-
tative goal in tracheostomized patients.

Objectives: To evaluate whether a very early rehabilitation pro-
tocol helps to reduce the tracheostomy duration in patients
affected by an Acquired Brain Injury (ABI).

Patients and methods: Data about consecutive tracheostomized
patients admitted in our Neuro-Rehabilitation Unit (NRU) were
retrospectively collected. We defined two groups: Early Rehabili-
tation Group patients came from our ICU, where they started the
rehabilitative treatment; Delayed Rehabilitation Group patients
arrived from external ICUs and started rehabilitation in our NRU.
Primary outcome was the time from tracheostomy to decan-
nulation. Secondary outcomes were: ICU length of stay, time
from NRU admission to decannulation, Glasgow Coma Scale,
Disability Rating Scale, Coma Recovery Scale revised and Levels
of Cognitive Functioning scores at NRU discharge and the re-
cannulation rate.

Results: We enrolled 66 patients, 40 in the Early Rehabilita-
tion Group and 26 in the Delayed Rehabilitation Group. 70%
of patients for each group could be decannulated (p=0.73)
and were analyzed. Only one patient was re-cannulated. Early
Rehabilitation Group showed a shorter tracheostomy duration
(61.0 vs 94.5 days, p=0.013), a higher probability of occurrence
of decannulation (p=0.008) and a lower ICU length of stay (30.0
vs 52.0 days, p=0.001). The time to decannulation in NRU was
similar between groups (30.0 vs 45.50 days, p=0.14). All the scale
scores had a significant improvement in both groups (p<0.0001
all).

Conclusion: The present study shows that an early neuro-reha-
bilitation protocol helps to reduce the time to decannulation in
tracheostomized patients affected by ABI.

O0P16
Economic impact of SwissDRG on acute neurorehabilitation

L. Berney', J. M. Pignat’, ]. B. Wasserfaller?, K. Diserens’

'Acute Neurorehabilitation Unit, Division of Neurology, Department of
Clinical NeurosciencesUniversity Hospital (CHUV), Lausanne, Switzerland,
’Lausanne University Hospital, Clinical Neuroscience, Lausanne,
Switzerland, *Lausanne University Hospital, Lausanne, Switzerland

Introduction/objectives: The purpose of this study is to assess the
economic impact of introducing the Swiss Diagnosis-Related
Group (DRG) financing system in 2012 on the Acute Neurore-
habilitation Unit (ANRU) of an area Hospital, using a sample
consisting of 47 patients admitted to this ANRU in 2012 and 2013.
Patients and methods: The related characteristics, costs, and
revenues were retrieved from the hospital accounting system.
In 2012, among the 23 patients admitted, 20 were coded A43Z
(which can be billed for patients who are admitted to an early
rehabilitation facility for coma recovery), while in 2013, from
the 24 admissions, only eight had that specific code (p<o.01).
Results: The average length of stay increased from 45.5 days
in 2012 to 49.5 days in 2013. Similarly, the average costs per
patient increased by CHF 19,994, from CHF 183,634 in 2012 to
CHF 194,629 in 2013. Finally, the average revenue per patient
diminished by CHF 11,392, from CHF 193,153 in 2012 to CHF
181,760 in 2013.

Conclusion: The negative impact on the cost-revenue balance is
linked to both the increasing costs due to longer length of stay
and the decrease in revenue due to the lower number of patients
being coded A437Z.
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Initial report from a retrospective study of 251 patients with
severe, acquired brain injury (ABI) admitted to a combined
multidisciplinary, highly specialised rehabilitation and
intensive care unit

S. S. Kjeldsen', S. Sondergaard’, L. R. Mikkelsen', J. F. Nielsen®

'Silkeborg Regional Hospital, Elective Surgery Centre, Silkeborg, Denmark,
°Hammel Neurorehabilitation and Research Centre, Hammel, Denmark

Introduction: Specialized Neurorehabilitation(SN) of patients
with severe ABI has been a part of the Danish healthcare system
for two decades. The SN has been managed by specialized cen-
tres applying multidisciplinary teams and the WHO conceptual
framework of rehabilitation. Traditionally, these centres are not
able to manage patients in need of mechanical ventilation(MV).
A new unit (2011) called "Neuro Intensive Stepdown Afsnit"
(NISA) handles both SN and MYV, in close collaboration with
Hammel Neurorehabilitation and Research Centre(HNC). The
evidence supporting SN on these patients is sparse.

Objective: To describe the patient population of NISA, and their
change in function during the course of early neurorehabilita-
tion. Furthermore, to explore indicators obtained in proximity
to admission to NISA and their association with early vs late
referral from NISA to the general SN at HNC.

Patients and methods: 251 ABI patients admitted at NISA from
November 2011 to July 2016. Statistical methods include multi-
variate logistic regression and paired tests.

Preliminary Results: Age mean (SD) 52(16), 35.7 % female, diagno-
ses: 34 % stroke, 30 % traumatic brain injury, 19 % non-traumat-
ic subarachnoid haemorrhage, 9% encephalopathy, 4% poly-
neuropathies, 2% Central Nervous System (CNS) infections, 1%
CNS primary neoplasms, 1% other, median (IQR) of time from
injury to NISA admission 24 (18-33) days, Medians (IQR) of FIM
(Functional Independence Measure) and EFA (Early Functional
Abilities) on admission and at discharge: FIMadm 18 (18-21),
FIMdis 22 (19-45), EFAadm 37 (32-46), EFAdis 51 (43-66).
Wilcoxon signed rank test between admission- and discharge-
scores showed a significant positive change on the FIM (p<o.01,
n=68/251 with complete data) and on the EFA (p<0.01, n=123/251
with complete data). Predictor analysis is pending.

Conclusion: The patients increased their functional scores during
admission. Results are potentially biased by natural remission
and selection due to scoring practice.

0P18

Subtle motor behaviour assessment in the acute phase of
disorders of consciousness improve the predictability of
outcome

L. [6hr', ]. M. Pignat’, K. Diserens'

'Acute Neurorehabilitation Unit, Division of Neurology, Department of
Clinical NeurosciencesUniversity Hospital (CHUV), Lausanne, Switzerland,
2CHUV, Neurorehabilitation, Department of Clinical Neurosciences,
Lausanne, Switzerland

Introduction: Reaching accurate diagnosis remains one of the
most challenging tasks when facing patients with Disorders
of Consciousness (DOC), which in turn is crucial for prognosis
validity and appropriate medical management. Despite recent
advances in neuroimaging and electrophysiological methods
having demonstrated covert cognition in behaviourally non-
responsive and non-communicative patients (Goldfine et al.,
2011; Soddu et al., 2009),conventional diagnostic assessment
of DOC in the acute phase remains based upon behavioural
evaluation. Neurobehavioural rating scales, such as the Coma-
Recovery-Scale-Revised (CRS-R, Giacino et al., 2004), can lead to
an underestimation of the content and amount of consciousness
and to frequent diagnostic error (Schnakers, 2009).

Objectives: To determine various clinical signs that lead to a
more accurate conscious awareness assessment in the early
phase, allowing more reliable outcome prediction. Patients
and methods: A total of 33 in-patients (Acute Neurorehabilita-
tion Unit, University Hospital, Lausanne) were enrolled in this
study. DOC diagnosis was established according to the CRS-R.
Twenty patients were initially diagnosed with Unresponsive
Wakefulness Syndrome (UWS), 13 were in a Minimally Con-
scious State (MCS). Behavioural assessment over time was con-
ducted using the CRS-R scale and complementary clinical items
of a new observational Motor Behaviour Tool (MBT, currently
under validation) jointly assessed from the first evaluation.
Patients were divided into 2 groups according to DOC status at
unit discharge: having emerged from DOC, and remaining in
DOC; and into 6 subgroups detailing the outcome of UWS and
MCS respectively.

Results: First, statistical prediction of the first CRS-R scores did
not permit outcome differentiation between groups; longitudi-
nal regression modelling of the CRS-R data identified distant
outcome evolution, but not earlier than 19 days. Second, the
MBT yielded a significant outcome predictability in the acute
phase. Third, a statistical comparison of the CRS-R subclass
weighted by MBT became significantly predictive for DOC out-
come.

Conclusion: The association of MBT and CRS-R scoring improves
significantly the evaluation of consciousness and the predict-
ability of outcome in the acute phase. We will discuss how
subtle motor behaviour assessment provides accurate insight in
the amount and the content of consciousness even in the case of
potential cognitive motor dissociation.

OP19

Systematic and adaptive cueing improve activities of
daily living in patients with neglect — a double-blinded
randomised controlled trial

N. Turgut'?, L. Moller’, K. Dengler?, K. Steinberg?, H. Hildebrandt"*

"University Oldenburg, Psychology, Oldenburg, Germany, *Klinikum Bremen
Ost, Neurology , Bremen, Germany, 3University, Psychology, Liibeck,
Germany

Introduction and objective: Neglect is a common syndrome after
stroke with unilateral visuo-spatial attention deficits, resulting
in severe impairments in activities of daily living (ADL) and lon-
ger inpatient rehabilitation. Cueing is a method to link scientific
research on visuo-spatial attention to actual deficits in spatial
neglect. Further, it is a possible treatment method, since neglect
symptoms can be improved by providing a cue. Here, we inform
about the first results of systematic and adaptive cueing in read-
ing tasks on ADL in patients with severe neglect treated at an
early rehabilitation unit.

Patients and methods: Using a crossover design, twenty-four
patients with left-sided neglect were randomized to receive
either first intervention then control (n=14) or first control then
intervention (n=10). They were examined twice before (T1-T2),
once after three weeks of intervention/control with 15 sessions
(T3) and three weeks after they switched conditions with the
same amount of sessions (T4). The control condition was a
neuropsychological treatment not targeting visuospatial atten-
tion, which was added to the established treatment of the reha-
bilitation unit. To evaluate improvements in ADL, the Catherine
Bergego Scale was used by the nursing staff of the hospital,
which was blinded to the study.

Results: The patients improved significantly more after inter-
vention compared to the control condition (p=.002) showing a
reduction in the Catherine Bergego Scale score. After interven-
tion the patients improved 9.3 score points compared to the
baseline condition. In contrast, after unspecific therapy the
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improvement was around 2.1 score points. This result underlines
a clear reduction of difficulties in ADL with a possible clinical
relevance.

Conclusion: This double blinded randomized controlled trial
shows that systematic and adaptive cueing in reading tasks
leads to improvements in ADL of patients with severe neglect.

0P20

Transcranial repetitive magnetic stimulation versus peripheral
repetitive magnetic stimulation in superior limb rehabilitation
of ischemic stroke patients

A. M. Bumbed’, R. C. Dumitrascu’, R. M. Traistaru’, C. Albu’, S.
Patru’, B. S. Bumbea’

"University of Medicine and Pharmacy, Neurological Rehabilitation,
Craiova, Romania

Introduction: Repetitive magnetic stimulation is relatively a new
method applied in different way in patients with ischemic
stroke. This method is possible to applied transcranial or in
periphery directly on the muscle. In transcranial (rTMS) appli-
cation the magnetic stimulus acts directly on the nervous centre
and determines rehabilitation of arm. In peripheral stimulation
(rMS) the stimulus acts on the muscle and determinates the
rehabilitation by muscular stimulating.

Objectives: Our aim is to demonstrate the efficiency of this dif-
ferent therapies in benefit of rehabilitation in patients with
ischemic stroke.

Materials and methods: We included in our study 158 patients with
ischemic stroke at a maximum 6 months from debut. We divided
the patients in 2 groups: the 1-st group A which included 92
patients, received rTMS and the second group B with 56 patients
who received rMS at superior limb extensors muscles. The treat-
ment was applied for 14 days repeated after 3 months. Certain
parameters were chosen, and we are concentrating to obtain the
right movement at stimulation. All the patients had to follow
an adequate kinetic programme at 30 minute after repetitive
magnetic stimulation. The evaluation of the patients was made
at the beginning and the end after the second stage of rMS and
rTMS. We used for evaluation segmental muscular forces (SMF)
and Grasp score with three domains: strength, sensibility and
prehension.

Results: We observed that the A group had 22.3% less results
at SMF evaluation than the B group (p=0.00011), but globally
evaluating the grasping we noticed an increase of 45.6 % at the
A group (p=0.00012).

Conclusion: rTMS has the advantage to accomplish a better reha-
bilitation through the inducted neuroplasticity . Even the SMF
had better results in patients that received tMS peripheral, the
functional capacity is better in patients that received rTMS. The
neuroplasticity produced by rTMS leads to a superior functional
rehabilitation.

0oP21

A new tool to assess responsiveness in disorders of
consciousness (DoC) - a preliminary study on the Brief Post-
Coma Scale (B-PCS)

R. Formisano', M. Iosa', F. Rizza', D. Sattin’, M. Leonoardi*, M.
Aloisi', M. Contrada', M. G. D'Ippolito’

'IRCCS Fondazione Santa Lucia, Rome, Italy, ’IRCCS Istituto Neurologico
"Carlo Besta", Milano, Italy

Introduction: The most successful scales to assess coma and
outcome are respectively the Glasgow Coma Scale (GCS) and
Glasgow Outcome Scale (GOS), both easily and rapidly admin-
istered.

S$72 | Neurologie & Rehabilitation Supplement 1-2018

Aim: The Brief Post-Coma Scale (B-PCS) is a brief and easy
diagnostic tool for individuals with disorders of consciousness
(DoC), that could distinguish the minimally conscious state
(MCS) from unresponsive wakefulness syndrome (UWS), for-
merly defined as vegetative state (VS). The B-PCS consists of 7
items assessing eye tracking, command-following, spontaneous
motility, decerebrated and decorticated posturing, psychomotor
agitation, the ability of safe oral feeding, and the presence of
recurrent infections and/or hyperthermia.Aim of the study was
to assess the diagnostic validity of the B-PCS in comparison
with the Coma Recovery Scale-Revised (CRS-R),the Disability
Rating Scale (DRS),the Level of Cognitive Functioning (LCF)and
the GOS.

Methods: In an Italian Multicenter Study on patients with DoC,
210 post-acute rehabilitation wards,384 long term care centers,
and 8 family associations participated to data collection. The
sample consisted of 545 patients (mean age+SD=56.06+17.26,
years,59 %males,70 %diagnosed as UWS) and the median inter-
val from injury to assessment time was 27 months (Interquartile
Range, IQR:42months).

Results: Statistically significant correlations were found between
B-PCS and the other clinical scales: R=0.586 (p<o0.001)with
LCF,R=-0.566 (p<o0.001)with DRS,R=0.622 (p<0.001)with CRS-R.
The B-PCS scores resulted significantly correlated with the time
from acute event (R=0.117,p=0.006). For patients with a GOS
score=2 the meanB-PCS was1.84+1.19,and for GOS score=3 it was
significantly higher 3.88+1.71 (p<0.001). Similarly, for patients
in vegetative state/ UWS the mean PSC score was 1.71+1.09,sig-
nificantly p<o.001) lower than that for patients with minimally
conscious state (PSC=3.83+1.29). Finally, the agreement of B-PCS
and clinical diagnosis was of 84.4% (variance explained),
with an odds ratio OR=3.781 (95%CI=3.026 — 4.725,p<0.001). A
threshold of PSC=2.5 resulted to have a sensitivity of 87.7%and
specificity of 79.4 %with respect to diagnosis.

Conclusion: Since the importance of long-term follow up outcome
studies on large populations of persons with DoC, the B-PCS
could be proposed as an easy and brief tool to be administered,
also by telephone interviews, to monitor the possible long-term
responsivity changes.

oP23

Activities of daily living, life satisfaction and psychosocial post
stroke — What influence and predict outcomes? Preliminary
results from a multicentre study at nine clinics in seven
countries — Sunnaas International Network (SIN) stroke study

B. Langhammer’, ]. K. Stanghelle*?, B. Langhammer*?

'Oslo and Akershus University College, Faculty of Health, Physiotherapy dep,
Oslo, Norway, *Sunnaas Rehabilitation Hospital, research, Nesoddtangen,
Norway,?University of Oslo, Faculty of Med, Oslo, Norway

Objective: The purpose of the present study was to evaluate Activ-
ities of Daily Living (ADL),life satisfaction and the psychosocial
situation in persons with stroke, at nine specialized rehabilita-
tion clinics in seven countries.

Methods: A prospective, descriptive study. ADL was assessed
with the Barthel Index (BI) and/or the Motor Functional Inde-
pendence Measure (M-FIM) and Life satisfaction checklist
(LiSat-11) on five occasions, on admission, 18-22 days into reha-
bilitation, at discharge, and at six and twelve months post dis-
charge. A structured questionnaire related to the psychosocial
situation was performed as an interview at 6 and 12 months post
discharge from the rehabilitation.

Results: A total of 230 persons with stroke were evaluated. There
were significant differences at the standardized time point
18-22 days into rehabilitation between the nine institutions in
change scores of ADL (p<o0.001, eta square 0.19). The differ-
ences remained, also when controlled for baseline severity and
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disability, at discharge (p<o.001, eta square 0.18; p=0.001, eta
square 0.18 respectively). ADL was maintained for the majority
of participants six and 12 months post discharge. Lifesatisfac-
tion measured with LiSat-11 was perceived as dissatisfying by
89% on admission, 79% at discharge, 75% at six and 69%
at twelve months post stroke. The items "Sexual life", "Physi-
cal Health", "Mental Health" and "Vocational situation" were
reported most dissatisfying on the various reported time points.
The majority were not able to return to work, the financial situ-
ation depended on existing health care insurance and family
support. Return to work at 6 and 12 months was significantly
related to age, educational level, disability and country.
Conclusion: Different rehabilitation models influence improve-
ment in ADL in specialized rehabilitation. A positive predictive
factor on improvement in ADL was found to be hours of therapy,
negative predictors were level of disability at baseline and LOS.
The perceived life satisfaction was scored low/ dissatisfying in
the majority of the domains at the four measured time points in
all participating clinics. Four items were especially vulnerably
post stroke, vocational situation, sexual life, and physical and
mental health. Both internal and external factors contributed to
life satisfaction. Return to work at 6 and 12 months was related
to age, educational level, disability and country.

0P24

Effectiveness of temporary deafferentation of the arm on
somatosensory and motor functions following stroke - a
systematic review

E. Opsommer’, C. Zwissig', N. Korogod', T. Weiss®

'HESAV - School of health sciences, University of Applied Sciences and Arts
Western Switzerland (HES-SO), Physiotherapy, Lausanne, Switzerland,
’Institute of Psychology, Friedrich Schiller University, Biological and
Clinical Psychology, Jena, Germany

Question: After stroke, chronic motor impairment and reduced
somatosensation in the stroke-affected body parts are common.
Temporary deafferentation (TD), induced either by ischemic
nerve block (INB) or with an anesthetic cream, has been used
to voluntarily reduce the somatosensory input in a body part
by temporary anesthesia in order to improve sensorimotor
functions in the affected limb after stroke. The objective of this
systematic review, based on a protocol [1], was to determine
whether TD improves the outcome of upper extremity rehabilita-
tion after stroke.

Methods: From the 10942 non-duplicate titles of potential rel-
evance, 8 (6 quasi-RCT, 2 descriptive studies) were selected
for final analysis and were rated using standardized critical
appraisal assessment forms. Data were organized according
to the side of deafferentation (more affected or less affected
limb) and the reported outcomes (motor function and activity,
sensory function). Because of significant heterogeneity in the
included studies, the findings have been presented in a nar-
rative form. Results: The included studies involved a total of
148 patients. All outcome parameters related to the primary
outcome (motor function and activity of the more affected
upper extremity) showed an improvement during or after TD.
The sensory functions also significantly improved during or
after TD.

Conclusions: There is evidence supporting the use of TD of the
upper extremity in adults after stroke. While deafferentation
induced by INB (inflation of blood pressure by cuff) was per-
ceived as painful and with discomfort by patients, the TD with
anesthetic cream was better tolerated by the patients with only
minimal side-effects. Interventions involving TD after topical
application of anesthetic cream appeared to be a promising
approach in physiotherapy to promote recovery of motor func-
tion of the more affected upper arm after stroke.

[1] Opsommer, E., Zwissig, C., & Weiss, T. (2013). Effectiveness of tempo-
rary deafferentation of the arm on somatosensory and motor functions
following stroke: a systematic review protocol. JBI Database of System-
atic Reviews Implementation Reports, 11(11), 112-124.
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Effects of high-intensity robot-assisted training in upper
limb function recovery and ADL independence in individuals
with multiple sclerosis - a randomised controlled single-
blinded trial

N. Smania, N. Valé, E. Dimitrova, S. Mazzoleni, M. Filippetti,
C. Depaoli, ]. Corradi, E. Battini, M. Camin, M. Camin, M. D.
Bendetti, A. Gajofatto, F. Ferraro, M. Gandolfi

University of Verona, Department of Neurosciences, Biomedicine and
Movement Sciences, Verona, Italy

Introduction: Functional impairment of upper limb (UL) plays a
significant role in the daily activities in patients with Multiple
Sclerosis (MS) and strongly influences their quality of life (QoL).
There has been an increasing a research interest in UL rehabili-
tation in MS.

Objective: The primary aim was to compare the effectiveness of
high-intensity robot-assisted training vs. conventional treat-
ment on sensorimotor UL recovery. The secondary aim was to
evaluate the training effects on fatigue, strength, tremor and
muscle activity.

Methods: This single-blind, randomized, controlled trial involved
43 outpatients (age mean 50+11 yrs, EDSS 2-8) with MS-RR.
The experimental group (EG, n=21) received a robot-assisted
training using AMADEO (Tyromotion); the control group (CG,
n=22) received conventional rehabilitation. Treatment lasted ten
45-minute sessions, twice per week). Before (To), after treatment
(T1), and at 1-month posttreatment (T2), patients were evaluated
by a blinded rater.

Primary outcome: Action Research Arm Test (ARAT). Secondary
outcome: Tremor Severity Scale, Nine Hole Peg Test (NHPT),
Motricity Index (MI), Visual Analog Scale for tiredness and
fatigue, and surface Electromyography (sSEMG). SEMG was per-
formed on 7 UL muscles of the paretic side (deltoid anterior/
posterior, biceps/triceps brachii, grand pectoral, extensor/flexor
radialis carpi) during two tasks: "Hand to mouth" and "Grasp a
10cm-wooden-block" (ARAT sub-test). 14 healthy age-matched
controls underwent one session of SEMG acquisition to collect
normative data. The sEMG signals were processed by using an
adaptive pre-whitening filter and the approximated generalized
likelihood-ratio (AGLR) algorithm to detect the muscle activity.
The onset and offset of muscle activity were analyzed as the
percentage of the movement cycle.

Results: Preliminary analysis in 34 patients showed no signifi-
cant between-group differences in the primary outcome. In the
EG significant Within-group effects were noted on the ARAT
(p<0.05) and the NHPT (p < 0.05). At T1 SEMG showed improve-
ments on biceps-triceps activity pattern in the EG.

Conclusions: A robot-assisted UL training can promote UL func-
tional recovery in patients affected by MS. The sEMG analysis
may contribute to the understanding of the mechanism underly-
ing UL recovery, which is crucial to identify effective strategies
for UL rehabilitation.
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Effects of high-intensity robot-assisted training on upper limb
function and spasticity — a randomised controlled single-
blinded trial in 24 chronic stroke patients

N. Smania, N. Valé, E. Dimitrova, S. Mazzoleni, V. Zatezalo, E.

Battistuzzi, M. Gravina, E. Battini, A. Santamato, C. Geroin,
M. Gandolfi

University of Verona, Department of Neurosciences, Biomedicine and
Movement Sciences, Verona, Italy

Background: Robotic technologies for the upper limb (UL) rehabil-
itation in stroke patients is developing rapidly. To date, evidence
of the effect of robotic training combined with Onabotulinum-
toxinA focal treatment for spasticity is limited.

Objective: To compare the effects of high-intensity robot-assisted
UL training against conventional rehabilitation on functional
recovery and spasticity in chronic stroke patients with UL
spasticity.

Methods: This single-blind, randomized, controlled trial involved
24 chronic stroke outpatients (age mean: 57 yrs; range: 22-77).
The experimental group (n=11) received high-intensity robot-
assisted UL training using the Armotion/Motore (Reha Technol-
ogy AG,Olten,Switzerland). The control group (n=13) received
conventional rehabilitation. Treatment lasted ten 45-minute
sessions, twice per week. All patients have been treated with
Botulinum Toxin injection in the UL. Before (To), after treatment
(T1), and at 1-month post-treatment (T2), patients were evalu-
ated by a blinded rater.

Primary outcome: Fugl-Meyer Assessment Motor Scale (FMA).
Secondary outcome: Action Research Arm Test (ARAT), Modified
Ashworth Scale (MAS), Medical Research Council Scale (MRC)
and surface Electromyography (SEMG). sEMG was performed
on 7 UL muscles of the paretic side (deltoid anterior/posterior,
biceps/triceps brachii, grand pectoral, extensor/flexor radialis
carpi) during the functional task: "Hand to mouth" (ARAT sub-
test). 14 healthy age-matched controls underwent one session of
sEMG acquisition to collect normative data. The sEMG signals
were filtered and processed by using the approximated general-
ized likelihood-ratio algorithm to detect the muscle activity. The
onset and offset of muscle activity were analyzed as the percent-
age of the movement cycle.

Results: Preliminary analysis in 17 patients showed no signifi-
cant between-group differences on primary outcome. The EG
showed greater improvements than the CG on the MRC for elbow
flexion (p<.05). Significant within-group effects were noted on
the FMA in both groups (p<.05). sSEMG showed improvements on
proximal muscles activity pattern in favor of the EG.

Conclusions: A high-intensity robot-assisted UL training com-
bined with botulinum toxin injection can promote UL functional
recovery in chronic stroke patients with UL spasticity. The sSEMG
analysis may contribute to better understand the mechanism
underlying UL recovery, which is crucial to identify effective
strategies for UL rehabilitation

oP27

Efficacy of Intrathecal Baclofen Therapy compared to the
conventional oral treatment in post-stroke spasticity — an
international multicentre randomised controlled trial
(SISTERS)

M. Creamer', G. Cloud*?, P. Kossmehl, M. Yochelsor®, G.
Francisco®, A. B. Ward®, J. Wissel®, M. Zampolini®, A. Abouihia",
N. Berthuy", M. Loven®, A. Calabrese", L. Saltuari®**

Central Florida Pain Relief Centers, Orlando, United States, St. George’s
University Hospitals NHS Foundation Trust, London, United Kingdom,
3Alfred Health, Department of Neurology, Melbourne, Australia, “Kliniken
Beelitz GmbH Neurologische Rehabilitationsklinik, Beelitz-Heilstdtten,
Germany, *“MedStar National Rehabilitation Hospital, Washington, United
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States, *University of Texas Health Science Center, Department of Physical
Medicine and Rehabilitation, Houston, United States, "TIRR Memorial
Hermann Hospital, Houston, United States, *Haywood Hospital, North
Staffordshire Rehabilitation Centre, Stoke on Trent, United Kingdom,
9Vivantes Hospital Spandau, Berlin, Germany, °Ospedale di Foligno,
Perugia, Italy, "Medtronic, Tolochenaz, Switzerland, *“Medtronic,
Minneapolis, United States, ®Abteilung fiir Neurologie Landeskrankenhaus
Hochzirl, Zirl, Austria, “Research Unit for Neurorehabilitation South Tyrol,
Bolzano, Italy

Introduction and objectives: Intrathecal Baclofen (ITB) is an effec-
tive treatment for managing severe spasticity. SISTERS, a ran-
domized, controlled, open-label multicenter study compared
the efficacy of the ITB therapy versus oral anti-spastic medi-
cations (conventional medical management, CMM) in stroke
patients with severe spasticity.

Method: Sixty stroke patients who presented with spasticity in
at least two extremities and an Ashworth Scale (AS) score >3 in
a minimum of two affected muscle groups in the lower limbs
were randomized to ITB or CMM arms. Both groups received
physiotherapy.

Results: After 6 months of treatment, the mean (SD) AS in the
affected lower limbs decreased by 0.99 (0.75) in the ITB group
compared to 0.43 (0.72) in the CMM patients (P<0.05). Decrease
of AS in upper extremities was 0.66 (0.59) versus 0.17 (0.70) in
ITB and CMM groups, respectively (P<o0.05). Functional Inde-
pendence Measure improved in the ITB group by 2.68 (10.31)
compared to a worsening in CMM arm (-2.58 (11.00), P=0.054).
In addition, ITB patients showed a reduction in actual, least
and worst pain. Difference in the change from baseline to
month 6 between ITB and CMM was statistically significant in
least and actual pain (P<0.05). Seven serious adverse drug reac-
tions (SADR, constipation, fecal impaction, epilepsy, periph-
eral edema, hypotension, 2 urinary retention) and 4 serious
device reactions (device dislocation, infection, catheter occlu-
sion, intracranial hypotension) were observed in the implanted
patients (24 % and 16 % of patients, respectively) versus 1 SADR
(epilepsy) in the CMM group (3%). All serious events related to
the device or drug were treated and resolved. In the ITB arm,
almost half of treatment related adverse events (45%) occurred
during implant and titration phases.

Conclusions: This is the first clinical evidence showing superior
efficacy of ITB therapy compared to conventional oral medica-
tion in decreasing lower and upper extremity spastic hypertonia
in post-stroke patients.

oP28

Gait training with images in cards minimises the effects of
freezing gravity in gait pattern of individuals with Parkinson's
disease

L. M. M. Santiago, D. A. Oliveira, L. G. L. M. Ferreira, H. Y. B. Pinto,
L. C. Lucena, A. R. Lindquist
Federal University of Rio Grande do Norte, Physical Therapy, Natal, Brazil

Introduction: Freezing of gait generates important functional
repercussions in individuals with Parkinson’s disease (PD),
even in individuals under drug control. Therefore, treatments
that generate patient awareness about the necessary adjust-
ments in movement are increasingly relevant.

Objectives: To verify the relationship between freezing gravity
and kinematic parameters of gait after a card training.

Patients and methods: This is a quasi-experimental study in
which 20 individuals with idiopathic PD in the mild to moder-
ate phases of the disease (mean 2.4+0.4 on the Hoehn and Yahr
Scale) were evaluated in relation to the gait pattern (angular and
spatiotemporal), through the Qualisys Motion Capture System,
and in relation to the freezing of gait severity with the Freezing
of Gait Questionnaire (FOG). The gait training occurred in a
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0P28 Fig. 1: Cards with sequential images of normal gait phases

single session, divided into 4 stages: 1st) the patients were made
aware of the changes in gait due to the disease; 2nd) 9 cards
(Fig. 1) were used with images of the phases of the normal gait
so that the patient learned and memorized the characteristics
of each one of them; 3rd) physical gait training was performed,
with attention in the main elements of the sequence, in 3 blocks
of 10 repetitions, 8 steps in each repetition, totaling 240 steps;
4th) The training was repeated with obstacles, then in a situa-
tion of double task. They were instructed to correct the gait pat-
tern according to the guidance provided in the card stage. The
patients were reassessed shortly after the end of the training and
7 days later, only with respect to the biomechanics. Kinematic
data (before and after training) were correlated with the FOG
score using Spearman's Correlation.

Results: Mean age between participants was 61.35 (+9.2) years.
Before training, the FOG scores correlated negatively and mod-
erately with the step length (P=0.01; r=-0.53), signaling that the
smaller the step length, the greater the freezing gravity even
in the phase "on" medication. Immediately after training, this
relationship ceased to exist (P=0.32, r=-0.24) and remained
after 7 days (P=0.14, r=-0.35), indicating an improvement in
gait pattern. There was no correlation of the FOG with the other
kinematic gait parameters.

Conclusion: The relationship between gait freezing and step
length is positively affected by training with the aid of cards. It
is suggested that this training can improve the walking pattern,
even in patients with freezing.

0oP29

Improvements of motor functions of a stroke patient using
a brain-computer interface (BCI) and functional electrical
stimulation - a single-case study

R. Ortner', W. Cho', C. Guger*’

'G.Tec Medical Engineering GmbH, Schiedlberg, Austria,
Technologies OG, Schiedlberg, Austria

*Guger

Introduction: A BCI detects the neuronal activity of patients’
motor intention and controls external devices to provide appro-
priate sensory feedback via peripheral nervous system to central
nervous system (CNS). When the feedback is timely sent to CNS
according to the motor intention with multiple training ses-
sions, the neuronal network in the brain is reorganized due to
the neuroplasticity.

Objectives: The goal of this study is to investigate any motor
improvement of a stroke patient after BCI rehabilitation training
with avatar and functional electrical stimulation (FES).

Patients and methods: One male stroke patient (53 years old, 11
months since stroke onset, and paralysis in his right upper limb)
participated in the training. A BCI controlled an avatar and FES
to provide the visual and proprioceptive feedback respectively.
The expected task was to imagine either left or right wrist dor-

siflexion. Then, the BCI classified the brain activity acquired by
EEG. The avatar and FES were triggered only upon correct classi-
fication. The avatar of forearms was presented to patients in the
first-person point of view, and FES produced a smooth passive
dorsiflexion of the patient’s wrist. The training was designed to
have 25 sessions of BCI feedback sessions over 13 weeks. Two
days before and after the BCI training intervention, five clinical
measures were used to observe any motor improvement: FMA,
MAS, FTRS, BI, and 9HPT.

Results: The UE-FMA jumped from 25 to 46 points after the inter-
vention and his behavioral improvement was also detected in
other measures. The BI increased from 9o to 95 points, mean-
ing that he could be more independent in his daily activity.
MAS and FTRS decreased from 2 to 1 and from 4 to 3 points
respectively, implying less spasticity and tremor in his hand.
Although he could not conduct the gHPT until 18th training
session, he was able to complete the test from 19th session
in 10 mins 22 secs and the time was reduced to 2 mins 53 secs
after 25th session.

Conclusion: This BCI with avatar and FES can be a new paradigm
for rehabilitation for stroke patients. However, this approach
should be further investigated in randomized controlled studies
with higher sample size.

0P30

Progressive resistance training for treating people with
idiopathic Parkinson's disease - a practice guideline

J. M. Wallentin', A. Greisberger'

'FH Campus Wien, Health Sciences, Vienna, Austria

Question: How should progressive resistance training (PRT) be
applied in persons with parkinson’s disease in order to increase
muscle strength?

Methods: The following databases had been searched: PubMed,
Cochrane Library and PEDro. Randomized controlled trials,
investigating the effect of PRT compared to no or any other train-
ing, were included. Strength had to be measured with the one
or four repetition maximum (1RM, 4RM) or maximum voluntary
contraction (MVC). Furthermore, key parameters of the training
had to be mentioned: training intensity and frequency, number
of sets and repetitions, and progression. The methodological
quality was assessed with the PEDro scale.

Results: Six studies1-6 (PEDro score 4-8/10) met the inclusion cri-
teria. Training was performed over a period of 71-122-4 weeks (25-
31-4,6 times a week). Muscle strength changed by 0 %1 to+44 %s5.
Exercises aimed at training the hip (extensors, flexors, abduc-
tors), the knee (extensors, flexors), and the ankle (plantar- and
dorsiflexors) muscles. Individual exercises were performed for
6-8 repetitions/4 sets4 up to 15-20 repetitions/3 sets1. Progression
was performed based on a reassessment of the 4RM5 or on train-
ing performance 1-4,6.

Conclusion: A combination of 5-12 repetitions and high training
intensities (>70 % of the 1RM) seems to be most beneficial. Train-
ing duration should be at least 8 weeks. Based on the research
question, no conclusions can be drawn whether PRT has an
impact on functional abilities.

[1] Schlenstedt et al. Resistance versus balance training to improve pos-
tural control in Parkinson's disease: A randomized rater blinded con-
trolled study. PLoS One 2015; 10: €0140584.

[2] Ni et al. Power training induced change in bradykinesia and muscle
power in Parkinson's disease. Parkinsonism Relat Disord 2016; 23: 37—

[3] Paul et al. Leg muscle power is enhanced by training in people with
Parkinson's disease: a randomized controlled trial. Clin Rehabil 2014;
28: 275-88.

[4] Silva-Batista et al. Resistance training with instability for patients with
Parkinson's disease. Med Sci Sports Exerc 2016; 48: 1678-87.
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[5] Hirsch et al. The effects of balance training and high-intensity resis-
tance training on persons with idiopathic Parkinson’s disease. Arch
Phys Med Rehabil 2003; 84: 1109-17.

[6] Schilling et al. Effects of moderate-volume, high-load lower-body re-
sistance training on strength and function in persons with Parkinson's
disease: a pilot study. Parkinsons Dis 2010: ID824734.
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A versatile virtual reality system for motor rehabilitation - a
case series study

S. Seeberg', J. Kool?, G. Garipelli', K. Kerman', S. Ortmann?®

MindMaze SA, Lausanne, Switzerland, *Rehabilitation Center Valens,
Valens, Switzerland

Objective: Virtual reality (VR) and video game technology-based
therapies are emerging as potentially valuable adjuncts to tradi-
tional neurological rehabilitation. The current single case series
study demonstrates the versatility of a medical grade VR system
(MindMotion™ GO; Fig.1) for motor rehabilitation that offers gami-
fied goal-oriented movement therapy. The software design was
guided by therapists and clinicians and consists of activities tar-
geting hand, arm, trunk and lower limb. It can be customized to
the patient needs regarding level of difficulty, Range of Motion
and body part for game control.

Methods: Three patients (P1: 70 yrs female, subacute ischemic
stroke; P2: 35 yrs male, post one month parenchymal bleeding
associated with traumatic brain injury; and P3: 22 yrs male with
sensorimotor hemisyndrome & ataxia of unknown etiology used
the VR system 5-7 sessions over 2—3 wks. They demonstrated
different motor impairments and hence were assigned indi-
vidual therapeutic goals (balance and walking; Fig.2A) defined by
therapists. They received standard therapy (physical, sports and
occupational therapy) 3 hours per day as well as VR exercises
(balance, standing stability and weight shifting) chosen by the
therapist to match their goals. A total of 88, 187 and 92 minutes
of active training was administered for patients P1, P2 & P3
respectively. We recorded the exercise scores computed using
real-time motion data in achieving the targeted movement
objective) along with functional outcome (FO) measures (eg.
Berg Balance Scale (BBT), 2om walk test) at admission (Pre) and
discharge (Post)

Results: Focussing at the therapy goals of the individual patient,
it was possible to administer VR exercises as an adjunct to stan-

Kinect 2,0 sensor

All-in-one
computer

MindMaotion™ GO

Therapy games
l !- -

0P31 Fig. 1: MindMotion™ GO
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dard treatment. All patients showed a rise in exercise scores,
confirming an active engagement (Fig. 2B). They also had FO
gains at discharge (Fig. 2 C-F; 41 and 19 pnt increase in BBT for
P1 and P2 resp; 20, 8 and 7s faster with 23, 8 and 7 lesser steps
in 2om walk test for patient P1, P2 and P3 resp; P3 showed
improvements: 20.4N for right & 4.7N for left knee flexion and of
33.4N for right & 21.7N for left knee-extension; P2 walked 4 times
more distance; P2 and P3 stood on each leg for at least a minute,
whereas P1 walked without walker).

Conclusion: The VR system allows a therapist to choose goal rele-
vant exercises that may complement standard therapy. Patients
were acquainted with the technology and even show a trend in
improvement in scores.

0P32

Comparison of pain induced by ultrasound and electrical
guidance during a first intramuscular injection of botulinum
toxin in spastic adult patients — a prospective randomised
study

D. Gasq"’, X. de Boissezor’?, E. Castel-Lacanal?, P. Marque?,
C. TerracoP?, C. Dimgelio** M. Labrunee®”

'CHU Toulouse, Functional Physiological Explorations, Toulouse, France,
’Inserm & Toulouse University, Toulouse NeuroImaging Center, UMR 1214,
Toulouse, France, *CHU Toulouse, Physical Medicine & Rehabilitation,
Toulouse, France, “CHU Toulouse, Department of Epidemiology , Toulouse,
France, *Inserm & Toulouse University, LEAST — UMR 1027, Toulouse,
France, °CHU Toulouse, Department of Cardiovascular Rehabilitation,
Toulouse, France, "Inserm & Toulouse University, UMR 1048: Institute of
Metabolic and Cardiovascular Diseases (I2MC), Toulouse, France

Introduction: Even if ultrasound (US) guidance has many advan-
tages compared to electrostimulation (ES) guidance, there is
little evidence of its value in reducing pain induced by intramus-
cular injections of botulinum toxin (BT) in adults.
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Objectives: Firstly, to compare pain induced by a first BT injec-
tion session, using US or ES guidance, in spastic limbs of adult
patients. Secondly, to compare the spasticity and functional
improvement.

Patients and methods: Prospective, randomized and controlled
study including 124 patients (mean+SD age=52.5t17 years;
56.5% of male; 47.6% of stroke). After a pre-allocation for
injections with/without nitrous oxide (31%/69 % respectively),
patients were randomized to US (n=18/43 respectively) or EL
(n=20/43) guidance. Pain was assessed blindly with a vertical
visual analogic scale (/100) immediately after the BT injections,
which were carried out by a single operator. Reduction of spas-
ticity (Tardieu scale) and functional improvement (quotation
with the goal attainment scale) were assessed blindly before and
with an average of 7.2+1.7 weeks after BT injections.

Results: Intention to treat analysis showed no difference between
US and EL groups concerning pain induced by BT injection
(mean+SD=22.0+18.4 Vs. 24.4+22.2; p=0.45). Nitrous oxide use
was significantly associated with an increase average pain
score (103, p=0.02). A post-hoc analysis of patients using
nitrous oxide and receiving more than 10 injections showed a
significant reduction of induced pain in favour of US guidance
(median+IQR=12+20 vs. 55%44; p=0.023). No difference between
US and EL groups was found nor for decrease of the angle of
spasticity, nor for the muscle reaction, nor for the percentage of
patients at least achieving the initially fixed functional objec-
tives.

Conclusion: The US guidance seems to be of interest to reduce
pain induced by a first session of injection only for patients
requiring the use of nitrous oxide with at least 10 injections site.

0P33

Effects of combined neural stem cell therapy and treadmill
training on the functional recovery after cervical spinal cord
injury

A. Younsi', L. Riemann', M. Scherer', G. Zheng', T. Skutella’,
A.Unterberg', K. Zweckberger'

"University Hospital Heidelberg, Department of Neurosurgery, Heidelberg,

Germany, *University of Heidelberg, Department of Neuroanatomy,
Heidelberg, Germany

Introduction: Neural precursor cell (NPC) transplantation after
spinal cord injury (SCI) has shown beneficial effects on neuro-
regeneration in animal models. However, functional recovery
may be limited due to astrogliosis and cyst formation. Treadmill
training (TT) following SCI is thought to reduce these negative
posttraumatic effects.

Objective: We hypothesized that combining NPC transplantation
and TT after SCI would improve functional recovery.

Materials and methods: 40 Wistar rats received cervical clip-
compression SCI at C6 level. Animals were randomized into 4
treatment groups (NPC + TT, NPC only, vehicle transplantation,
sham). NPCs were injected into the spinal cord of immunosup-
pressed rats 10 days after SCI. Daily treadmill training as well as
weekly neurobehavioral tests were initiated after NPC injection
until the animals were sacrificed for immunohistochemical
analysis 8 weeks post SCI. Statistical analysis was performed
(p<o0.05 was considered significant).

Results: Animals who received NPCs and TT showed a faster
recovery and a significantly higher locomotor function com-
pared to NPC only and vehicle animals 8 weeks post injury in
the BBB Score. Gridwalk testing revealed significantly better fine
motor skills in the NPC + TT group. Tactile sensitivity seemed
not to be pathologically altered as examined by the von Frey
test. Histologically, NPC + TT treatment lead to a significant
reduction of astrogliosis and cyst size compared to vehicle
animals.

Conclusion: Although the level of regeneration was limited in
all injured animals, the combined NPC + TT treatment lead to
significant better outcomes in the BBB score and Gridwalk test.
Astrogliosis and cyst sizes were significantly reduced when
treatment with NPC was enhanced with TT. Collectively, our
data suggests that TT may be a beneficial addition to NPC trans-
plantation after SCI.

0P34

Efficacy of robotic and action observation therapy for upper
limb rehabilitation after stroke - preliminary results of a
multicentre trial

I. Petioky’, L. Bissolotti*?, K. Hoidekrova', B. Chioda®

'Rehabilitation Centre Kladruby, Rehabilitation, Kladruby, Czech Republic,
’Fondazione Teresa Camplani Casa di Cura Domus Salutis, Brescia,
Rehabilitation Service, Brescia, Italy,’LARIN: Neuromuscular and Adapted
Physical Activity Laboratory, Brescia, Italy

Background and aims: Recovery of upper limb function after stroke
is still one of the major heats for clinicians involved in the reha-
bilitation process. The acute to subacute phase after stroke is the
optimal time window to promote the recovery. The current study
concerns an approach to address this shortcoming, through
evaluation of the Gloreha Idrogenet® (GI), a robotic device that
enables intensive and repetitive practice of hand and fingers by
stroke survivors with moderate to severe upper limb impairment.
Method: Participants are adult stroke survivors (>18 years) with
a primary diagnosis of first-ever unilateral stroke (ischaemic,
haemorrhagic, subarachnoid haemorrhage) less than four
months previously, confirmed radiographically or clinically.
Participants receive 5 sessions a week with 30 minutes per ses-
sion of Action- Observation therapy and robotic assistive treat-
ment composed by 5 different types of hand exercises through
(GI), and at least 60 minutes of usual physiotherapy for five days
per week for four weeks.

Evaluation timig: before the 1st app. (To), after the 2oth app. (T1)
and after 26 weeks (T2)

Results: The total of 33 post stroke patients at the Rehabilita-
tion Center Kladruby and Domus Salutis Rehabilitation Clinic
received a 20- session Gloreha Treatment (GT) added to task
oriented physiotherapy and occupational therapy. The pri-
mary outcome measures were Motor Assessment Scale (MAS) for
Basic and Advanced Activities and Motricity Index (MI) at a time
of To and T1 for GT. Motor Assessment Scale items 7 (hand move-
ments) (0.8+1.2 Vs 2.2+2.5, p<0.05) and 8 (advanced hand activi-
ties) (0.3£1.6 vs 1.5£2.0, p<0.05) has been performed to monitor
for any carryover improvement in hand function at the post
intervention time period and at follow up (4 weeks). The Box
and Block showed a significant improvement after the interven-
tion (1.2¢5.3 vs 8.0+10.9, p<0.05). According to Motricity Index
we registered an improvement in pinch (10.2+11.3 vs 16.7t10.1,
p<o0.05) and elbow flexion (13.28.5 Vs 17.4%8.5, p<0.05).
Conclusion: Gloreha Idrogenet® has been easily introduced in
the clinical setting during subacute rehabilitation phase of
post-stroke patients. The robotic device contributed to maintain
under control spasticity and promoted hand and fingers motor
recovery. A trial is now at the final steps and more complete
results will be available after September 2017.
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A randomised blinded study of vagus nerve stimulation (VNS)

during rehabilitation for improved upper limb motor function
after stroke (MT-5t-02) - follow-up through 90-days

G. Francisco', N. Yoxbatiran', S. Cramer®, S. Wolf, N. Engineer*,
D. Pierce’, B. Tarver’, P. Smith?, J. Wiggintor®, T. Kimberley",
. Dawson”

'University of Texas, Health Science Center, Houtson, United States,
*University of California, Irvine Medical Center, Orange, Uzbekistan,Emory
University School of Medicine, Atlanta, United States, “MicroTransponder
Inc, Austin, United States, *University of Texas, Southwestern Medical
Center, Dallas, United States, °University of Minnesota, Minneapolis,
United States, ’University of Glasgow, Institute of Cardiovascular & Medical
Sciences, Glasgow, United Kingdom

Introduction: Vagus nerve stimulation (VNS) paired with rehabili-
tation improves forelimb function in rodent models of stroke. A
first-in-human PROBE study (n=20) showed VNS paired with
upper limb rehabilitation was safe and feasible in patients
with arm weakness up to 5 years after stroke. Upper-limb Fugl-
Meyer (UEFM) scores improved by more in VNS treated patients
compared to controls in the per-protocol analysis. This blinded
sham-controlled study was performed to further assess use of
VNS paired with upper limb rehabilitation prior to commencing
a pivotal study.

Methods: Participants with chronic moderate to severe arm
hemiparesis secondary to ischemic stroke were enrolled (3 US, 1
UK site). All participants were implanted with a VNS device and
then randomized to either paired-VNS (0.8 mA) or sham control
(0.0 mA). All received the same intensive and task-specific reha-
bilitation and had 18 therapy sessions (2-hourly, 3 per week for
6-weeks, ~50 repetitions per task and 300-400 repetition move-
ments per session). Outcomes were assessed on days 1, 30 and
90 days following completion of the 6-week therapy course. The
primary outcome was change in Upper Extremity Fugl-Meyer
(UEFM) score and a 26 point increase from baseline was consid-
ered clinically meaningful.

Results: Seventeen participants (8 female) were implanted (8
VNS, 9 control). Mean age (SD) was 59.8 (10.4) years. The mean
(SD) time from stroke was 1.5 (1.0) years. Study related serious
adverse events included a wound infection that resolved with
antibiotics, dysphagia that resolved within a week after implant
surgery, and two vocal cord paralyses (1 clinically recovered,
1 ongoing). There was a clinically meaningful improvement in
UEFM scores at 1, 30, and 90 days in 75%, 88% and 88 % of the
VNS group compared to 25%, 38 % and 22% respectively in the
sham group (p=0.05 at day 9o). Average UEFM improvement
for the VNS group at Post 1, 30, & 90 was 7.6%4.8 (mean=SD),
8.0 + 4.7, and 9.5+6.5 respectively, while the average change in
the rehab-only group was 4.9 +3.1, 5.5+3.4, and 3.3+4.6 (p=0.05
at day 90).

Discussion: VNS appears feasible and safe in adults with chronic
stroke and may improve arm function.

Conclusions: A phase III clinical trial is required to definitively
assess this technique.

0OP36

Introduction of a comprehensive robot-assisted gait training
to improve gait and vital parameters in stationary neurological
rehabilitation — a cohort study

S. Reichl?, E_Weilbach', ]. Mehrholz*

'Klinik Bavaria, Neurolog. Abteilung, Bad Kissingen,
*SRH Hochschule fiir Gesundheit, Gera, Germany

Germany,

Introduction: Current reviews show the efficacy of robot assisted
gait training in the rehabilitation of patients who are unable to
walk, but what does the daily practical use in neurological reha-
bilitation clinics actually look like in 2017? This study examines
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the implementation of a modern state of the art robot equipped
gait lab into standard neurorehabilitative care with regard to
functional outcome measures.

Methods: In a prospective observational cohort study, data from
consecutive patients who participated in the standard rehabili-
tation program as an add-on therapy from May 2015 to August
2016 were evaluated at the "Klinik Bavaria" in Bad Kissingen,
Germany. The information recorded included patient charac-
teristics, physiotherapeutic assessments, vital parameters and
end effector robot assisted gait training data. Primary outcome
data of ischemic stroke (STI), hemorrhagic stroke (STH) and
Critical Illness Polyneuropathy/Myopathy (CIPM) were analyzed
and a predictive analysis of the different outcomes in the gait
rehabilitation was calculated. In addition, the lung capacity
and blood pressure were measured to determine the connection
between preexisting cardiovascular complications and gait out-
come. Furthermore we examined cardio-pulmonary outcomes
in patients who were unable to reach walking ability through
robot-assisted gait training in order to prevent cardiopulmonary
complications due to lack of walking ability.

Results: 743 patients with a neurological primary diagnosis could
be included. 329 patients with STI, 131 patients with STH and
74 patients with CIPM were analysed. Additionally, another 93
patients who stayed unable to walk from the beginning to the
end of the rehabilitation were included in the analysis. In the
subgroup STI, the largest improvement in walking ability with
a gain of 1.3 FAC points could be seen in patients with a start-
ing FAC of 1. In STH, patients with starting FAC scores between
1 and 3 showed highest improvements with a gain of 1.5 FAC
points respectively. Patients in the CIPM subgroup with starting
FAC scores of 1 (improvement of 1.8 points), 2 (improvement of
2.2 points) and 3 (improvement of 2.6 points), benefited signifi-
cantly.

Conclusion: The analysis describes the clinical use and benefit of
end effector robotic gait systems as part of a systemic gait lab
approach in standard neurorehabilitative care. Possibilities as
well as limitations of gait lab interventions in neurorehabilita-
tive care are reported.

0oP37

Measuring physical activity with wearable sensors to assess
functional recovery after stroke

R. Gonzenbach', D. Wirth?, K. Aminiar?®, C. Moufawad El Achkar’

Kliniken Valens, Neurology, Valens, Switzerland, °EPFL, Lausanne,
Switzerland

Introduction: Miniature inertia sensors worn on the body can
measure various aspects of movements and can provide detailed
information of a patient's physical activity in daily life. The
information gained with wearable sensors could complement
clinical assessments of motor function and result in a more
complete picture of a patient at the level of activities and partici-
pation. The objective is to test the main hypothesis which says,
that data about the physical activity in daily life gained with
wearable sensors reveal clinically relevant information about
patients after stroke.

Patients and methods: In a longitudinal, observational study, the
physical activity of 20 patients with recent stroke is recorded
by body-worn miniature sensors at several stages of functional
recovery, both in the clinical environment during in-patient
rehabilitation and in the home environment after discharge. The
duration and frequency of basic activities (e.g. sitting, standing,
walking, and laying), several aspects of walking (temporo-
spatial parameters of gait, measures of symmetry of gait) and
the amount of upper limb usage are assessed.

Results: The preliminary results show that patients with good
clinical function generally have a better performance in daily
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life. For example, patients with well recovered gait function
walk more in daily life, than patients with poor gait function,
as expected. However, some patients show a low performance
in daily life despite good clinical function. On the other hand,
some patients with low clinical function are more active than
expected.

Conclusion: The preliminary results indicate that data from body-
worn sensors provide clinically relevant information about the
physical activity in the daily life of stroke patients that comple-
ment the clinical assessment.

0oP38

Right caudate nucleus is crucial for consolidation of motor
skills in patients with Parkinson's disease

A. L. Manuel, V. Garibotto®, P. Burkhard®, A. Schnider’, N.
Nicastro'

‘Geneva University Hospital, Clinical Neuroscience, Geneva, Switzerland,
*Geneva University Hospital, of Imaging and Medical Information
Sciences, Geneva, Switzerland, *Geneva University Hospital, Neurology,
Geneva, Switzerland

Procedural memory refers to the learning and consolidation of
a new motor skill through practice and is impaired in patients
with Parkinson’s disease (PD). The basal ganglia associative
loop, which is affected in PD, has been suggested to be specifi-
cally implicated in procedural memory. However, it is unknown
how striatal dopamine uptake in PD correlates to procedural
memory. Nine patients with PD and 1¢ healthy age-matched
controls completed a computerized mirror-tracing skill learn-
ing task, in which right-left movements with the mouse were
reversed on the screen. Participants were again tested for
offline consolidation 24h later. Dopaminergic 123[-FP-CIT SPECT
imaging obtained in PD patients for diagnostic purpose and
their semi-quantitative uptake values were compared to age-
dependent reference values previously established on a cohort
of subjects with non-degenerative conditions and normal visual
SPECT (Nicastro et al, Mol Imaging Biol 2016). Patients were not
impaired during learning of the motor skill task, but showed
significantly weaker offline consolidation compared to controls.
This offline consolidation measure was positively correlated
with right caudate nucleus dopaminergic uptake. Our results
show that consolidation of procedural memory is affected in PD
and indicate that in-vivo caudate nucleus uptake is associated
with consolidation of motor memories.

0P40

Effects of mechanical-assisted training in patients with

upper limb paresis after injury of central nervous system -
preliminary report

W. Rusek*?, T. Pop?, ]J. Opara®, ]J. Baran“?, ]. Leszczak"?,
M. Adamczyk!

'REHAMED-CENTER, Tajecina, Poland, *University of Rzeszow, Institute

of Physiotherapy, Rzeszéw, Poland, *Academy of Physical Education,
Physiotherapy, Katowice, Poland

Introduction: A significant factor supporting recovery after injury
of the central nervous system is the neuroplasticity of brain. It
is the ability to improvement through intensive, repetitive motor
tasks. These exercises are carried out, among other things, using
modern devices such as Armeo Spring.

Objectives: The aim of the study was the assessment an innova-
tive algorithm of rehabilitation used in patients with upper
limb paresis as well as to evaluate the efficacy of the use of
mechanical-assisted device ARMEO Spring.

Material and methods: The study group consisted of 15 patients
(8 men, 7 women), one to four weeks after stroke or traumatic

brain injury in the age from 45 to 60 years. In the subgroup of
Armeo was 8 patients, in the control group - 7 patients. Each
patient was tested by muscle strength test, Frenchay Arm Test
and The 9-Hole Peg Test. In both groups patients were treated
with special program according to the algorithm of rehabilita-
tion over a period of two months. In order to investigate the
effect of using Armeo Spring training, patients from the second
group were not using the above equipment in the first study
period. The Armeo Spring was introduced only in the second
month of recovery. Training using Armeo Spring has been held
3 times a week for 30 minutes.

Results: The average value of muscle strength of the study group
in the first and the second attempt was lower than in the control
group (1.125 vs. 1.429 and 1.75 vs. 1.8571). In the third attempt,
there was a significant progress in value of muscle strength in
patients from study group compared to the control group (3.125
vs. 2). In Frenchay test the average value of the results in study
group was higher than in the control group: 1.375 vs. 1in the first
attempt, 2.75 vs. 1.8571 in the second attempt and 4.75 vs. 2.7143
in the third attempt.

Conclusion: The study showed that the use of innovative manage-
ment algorithm for patients with upper limb paresis has positive
impact on the final results of rehabilitation. The application of
an additional device support treatment (Armeo Spring) contrib-
uted to an even better end-effects of therapy.

0P41

FEES analyses to determine the effect of various textures on
penetration-aspritation in patients with neurogenic dysphagia

C. Ledl, M. Mertl-Roetzer
Schoen Klinik Bad Aibling, Bad Aibling, Germany

Question: Increasing viscosity of fluids has been described to
improve swallowing safety and has been qualified as an impor-
tant strategy in dysphagia managment. The aim of this study is
to describe the effect of texture modification and of protective
reflexes on swallowing safety for pureed and solid food as well
as for saliva in relation to fluids/ thickened fluids.

Methods: Analysis of standardized FEES protocols obtained dur-
ing a 2 year observation period in a neurologic acute and reha-
bilitative hospital. FEES exams were included in the analysis if
multiple consistencies (saliva, fluids, jelly and solids) could be
tested (n=724). Penetration Aspiration Scores (PAS) were deter-
mined in a consensus procedure by 2 raters who had completed
a rater training.

Results: Protective reflexes were intact in 47.4 % of the patients
(tilting of the epiglottis; glottal closure reflex: 94.0%; reflex-
ive cough: 74.4%). PA values differed significantly between
consistencies with jelly being the safest consistency (mean
PAS=2.5) followed by solids (mean PAS=3.0). The highest risk
of aspiration was associated with fluids (mean PAS=5.3) and
saliva (mean PAS=4.5). Thickening of fluids reduced the mean
PAS to 3.9. Intact protective reflexes contributed significantly to
a reduction in PAS. Safe water swallows were predictive for jelly
and solid food, but not for saliva. PAS correlated highest with
laryngeal residue (r=0.776) but did not correlate with Barthel
Index (r=-0.097).

Conclusions: Variation of textures is an important means to avoid
deoralization of patients with neurogenic dysphagia. Pen-
etration/ Aspiration of saliva is frequent and possibly a more
important threat to patients than aspiration of liquids or food.
Testing of multiple consistencies should be an integral part
of instrumental and clinical assessments. In clinical practice,
early use of solid food is recommended if reflexive cough is
productive. Residue (i.e. laryngeal residue) is the most powerful
predictor of PA.
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Gait in multiple sclerosis - the impact of dalfampridine

S. Estrela Rego, J. Rios, E. Afonso, J. L. Coelho, V. Pequito

Centro Hospitalar do Algarve, Physical and Rehabilitation Medicine,
Lisbon, Portugal

Purpose: Assessment of the impact of fampridine on walking,
balance, functional level and perception of walking capacity in
Multiple Sclerosis patients.

Material and methods: A prospective, unicentric, open-label, non-
controlled and non-randomized study, on Multiple Sclerosis
(defined by McDonald criteria and a EDSS between 4 and 7
patients) treated with 1omg fampridine twice daily. Standard-
ized protocols and questionnaires were used to evaluate the
impact of Fampridine: Multiple Sclerosis Walking Scale 12
(MSWS-12), Timed 25-Foot Walk (T25FW), Timed Up and Go
(TUG), Berg Scale, Locomotion Functional Assessment Mea-
sure (L-FIM+FAM), 9-Hole-Peg Test (9HPT) and Symbol Digit
Modalities Test (SDMT) before medication, at day 14, first, third,
sixth and twelfth month. Response criteria are defined with
one objective test positive response and a positive subjective
response. The results were statistically analysed using Statisti-
cal Package for the Social Sciences, with statistical significance
set to p<o,05.

Results: A total of 32 patients were included in study. 25 of 27
patients (92,59 %) were found to be responders and 17 concluded
the study. Responders mean improvements at M12 were 13,22%
(£35,12) on T25FW, 8,45 % (+28,04) on Berg Scale, 31,29 % (+25,11)
on TUG and 12,39 % (+11,00) on MSWS-12. The increase in bal-
ance, gait velocity and improvement on perception on walking
capacity were statistically significant with p=0,004 on TUG and
p=0,002 on MSWS-12. This study showed a positive correla-
tion between all the objective tests, with a strong and statisti-
cally significance correlation between TUG and T25FW (r= 0,884,
Pp<0,001); on the other hand, it shows a negative correlation, but
not statistically significant, between subjective walking capacity
and the objective test T25FW (r=-0,377, p=0,166).

Conclusion: The results show fampridine potential for gait, bal-
ance improving and improvement on perception of walking
capacity in Multiple Sclerosis patients. Further research is
needed to identify and characterize predictors of responsive-
ness, to spread the scope of application in other pathologies and
evaluate other potential functional outcomes.

Keywords: Multiple Sclerosis, Dalfampridine, Gait, Balanc
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Improvements of language processing induced by prefrontal
non-invasive transcranial direct current stimulation in
progressive supranuclear palsy

C. Sanches, A. Valero-Cabré, M. Teichmann

Institut du Cerveau et de la Moelle Epiniére, Paris, France

Progressive Supranuclear Palsy (PSP) is a progressive neuro-
degenerative disorder impacting the basal ganglia, the brain
stem, the cerebellum and the prefrontal cortex (Paviour et al.,
2006). Its most visible clinical features are postural instability,
axial and limb rigidity, impairments of vertical eye saccades,
dysarthria and dysphagia (Litvan et al., 2003). More recently,
language dysfunctions correlated to frontal cortex damage
(Schofield et al., 2012), such as impairments in the initiation
and fluidity, diminution of lexical access and occasionally pho-
nological/phonetically distorted and agrammatic speech have
proven particularly disabling in these populations. Using a dou-
ble-blind sham-controlled cross-over design and a set of lan-
guage tasks (letter fluency, picture naming, and category judg-
ment) we studied the ability of single tDCS sessions to modulate
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language deficits in a cohort of PSP patients. Capitalizing on
the principle of inter-hemispheric rivalry between the right and
left prefrontal cortices, we tested two therapeutic strategies: (1)
anodal tDCS stimulation delivered over the left DLPFC to boost
excitability of language-related prefrontal regions and facilitate
language processing and/or production, and (2) cathodal tDCS
stimulation delivered over the right DLPFC to suppress excit-
ability in prefrontal systems networks, that inhibits transcallo-
sally their left counterparts. Both interventions were compared
across and with sham tDCS condition, all tested in separate
days at least 1 week apart. Our analyses revealed significant
improvements of semantic categorization performance after
right cathodal tDCS, and also increases of verbal initiation/flu-
ency following left anodal tDCS. Our findings contribute novel
pre-clinical evidence, showing significant language modulation
in PSP patients via non-invasive neurostimulation delivered
over prefrontal regions. Furthermore, they provide proof-of-
principle and proof-of-feasibility for tDCS interventions in PSP
patients, setting the stage for clinical trials aiming to engage
plasticity leading to longer lasting therapeutic effects on lan-
guage dysfunction by means of multi-day stimulation regimes.

OP44

Internal model of verticality — neuromodulation through body-
weight support in a tilted virtual environment

A. Odin', D. Faletto-Passy', F. Assaban’, D. Pérennou*?

'CHU Grenoble-Alpes, Physical Medicine and Rehabilitation, Echirolles,
France, Virtualis lab, Pérols, France, *Laboratoire de Psychologie et
NeuroCognition, Grenoble, France

Question: The development of rehabilitation techniques modu-
lating the sense of verticality is a major challenge in balance
disorders related to lateropulsion or retropulsion (Stroke, Par-
kinson, etc.). Through this pilot study in healthy participants,
we tested two techniques that are likely to modulate vertical-
ity perception: immersion in tilted virtual environment (visual
cues) and walking with body weight support (somesthesic cues).
Methods: Among 20 recruited healthy participants, 12 were stud-
ied (53.3+7 years old) for the following criteria: normal visual
vertical (VV) in baseline, sensitive to an immersive virtual tilted
room (VTR) without dizziness. Their VV (8 trials) was tested in
3 postural conditions (sitting, treadmill walking and treadmill
walking with 30% of body weight suspended by a vertical rope
(BWSW), combined with 2 visual conditions (darkness and
VTR). VTR was produced by an Oculus Rift® head mounted dis-
play (HMD), and tilted 18° clockwise. The study design aimed at
introducing a VV bias through the VTR, then testing the imme-
diate and after-effects of postural conditions. Data were treated
using ANOVA.

Results: Regarding VV it was found a main effect of VTR
(11.024.4; F(1,10)=158.5;p<0.001), with an after-effect of several
minutes recorded in darkness. It was also found a strong effect
of the postural setting (F(2,20)=5.4, p<0.05). Post-hoc analysis
showed that VV was 0.6° more vertical in the condition BWSW
than in sitting (p<0.05).

Conclusions: Being immerged in a tilted environment induces
a powerful bias in verticality perception, stronger than that
reported by studies using non-immersive tilted clues. Overall
walking on a treadmill being supported by a vertical cable is
a mean to recalibrate a biased vertical. This modulation of the
internal model of verticality is likely due partly to a reweighting
of somaesthesic input, and to an implicit direction of the Earth
vertical given by the cable which supports the body. This might
open an interesting track for the rehabilitation of patients with
postural disorders due to a biased internal model of verticality.
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Neurofeedback as a new tool to treat dysphagia
S. E. Kober*?, G. Wood"*

"University of Graz, Department of Psychology, Graz, Austria, *BioTechMed-
Graz, Graz, Austria

Question: Our aim is to develop and evaluate a new and innova-
tive technique to treat symptoms of dysphagia based on neu-
rofeedback (NF). Using NF, individuals can learn to modulate
their own brain activity. Brain signals are recorded, processed
in real-time, and fed back to the user. NF training can foster
neural plasticity, which is essential in motor recovery after a
brain lesion. However, prior investigations only focused on the
effects of NF on the recovery of limb functions. For instance,
there is evidence that imagination of a hand movement acti-
vates comparable brain areas than hand movement execution.
Providing the user feedback about the level of activation in the
motor cortex during motor imagery can lead to a more specific
and effective activation of the motor cortex and consequently
to an improved recovery of the hand function. We extend this
principle to the motor rehabilitation of muscles involved in vol-
untary control of swallowing.

Methods an results: In a first step, we showed that execution and
imagery of swallowing movements lead to comparable brain
activation patterns in healthy individuals and stroke patients
with dysphagia using near-infrared spectroscopy (NIRS) mea-
surements [1, 2]. In a second step, we could demonstrate that
healthy adults can learn to voluntarily modulate the activity
in the swallowing motor cortex using motor imagery strategies
during repeated NIRS-based NF training [3]. The next step will
be to test whether dysphagia patients are also able to control
activity in the swallowing motor cortex by means of NF training
and whether successful NF training can improve the swallow-
ing function in dysphagia patients. Successful modulation of
the activity in swallowing related brain areas during NF train-
ing should lead to a functional reactivation of affected brain
areas and consequently to an improved swallowing function.
Conclusions: Our results might greatly improve the treatment of
dysphagia symptoms in neurologic patients and go beyond the
state-of-the-art.

[1] S.E.Kober, G. Wood, Changes in hemodynamic signals accompanying
motor imagery and motor execution of swallowing..., Neurolmage 93
(2014) 1-10.

[2] S.E. Kober, G. Bauernfeind et al., Hemodynamic Signal Changes Ac-
companying Execution and Imagery of Swallowing in Patients with
Dysphagia..., Front. Neurol 6 (2015) 1-10.

[3] S.E. Kober, B. Gressenberger et al., Voluntary modulation of hemody-
namic responses in swallowing related motor areas..., PLoS ONE 10
(2015) 1-17.
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Repetitive transcranial magnetic stimulation in treatment
of leg spasticity and gait disorders in patients with chronic
progressive multiple sclerosis

S. Rodi¢*?, S. Milanovi¢', A. Jeremié®, L. Konstantinovié,
S. Filipovic'

"University of Belgrade Institute for Medical Research, Deaprtment of
Neuroscience, Belgrade, Serbia, *Rehabilitation Hospital “Dr M. Zotovic”,
Belgrade, SerbiazUniversity of Begrade Faculty of Medicine, Department of
Rehabilitation , Belgrade, Serbia

Background: Leg spasticity is common problem encountered with
a large proportion of patients suffering with multiple sclero-
sis (MS). Leg spasticity often interferes with patients’ mobil-
ity and significantly influences their quality of life. Exercise
therapy (ET) has been recommended as beneficial for reducing
leg spasticity and improving mobility in MS patients. Excitatory
repetitive transcranial magnetic stimulation (rTMS) applied over

Ashwaorth (MAS) - worst sids

. =1 W
- .
"
AR .
Y
W&S -
Tim, Fq op 273,57, p<0, 00001 #
Intervin. x Tiind, i 00 =768, p=0.0008
! - -
[ [eg=g
BRI

Aghworth (MAS) - both sides

=1 = =1
158 1 1
-
ANOVE: .
"
WAS -
Time, B s e 73,57, pe0l00001 -
latervan, x Time, Fry =780, p=0.0008
 ShamTBE  Resl THE  Swnderd T
OP46 Fig. 1: Results 1
[Topes | T ooos |
Worstside £ ‘
£5
E £} .
ANOVA: 3 E
5
AMAS bE
g
Interven.. F;u=570, p=0.005 §
ShamTBS Real TBS Standard T
Bath sides ["ooos | [ o.ozs
¥ .
2
¥g B
EE ]
3
ANOVA: <3
K - |
AMAS & T
Irterven., Fyu=48.79, p=0.011 =

Sham Tl Real TBS Standard T

OP46 Fig. 2: Results 2

bring more improvement in leg spasticity than ET treatment
alone. 2) To explore the hypothesis in chronic progressive MS
patients.

Methods: We studied 70 MS patients with secondary progressive
or primary chronic-progressive type of the disease and EDSS
score 2—6.5. The main inclusion criteria were complaints of leg
spasticity and impaired gait. All patients received 3 weeks of
daily ET: 20 had rTMS before each ET session (experimental
group), 15 had sham rTMS (placebo group), while 35 had ET
only (control group). For rTMS intervention, we used the inter-
mittent theta burst stimulation (iTBS) over M1 leg area for the
worst affected leg. The groups did not differ regarding their age,
disease duration, and EDSS, NRS, and Beck Depression scores.
Spasticity was measured by the modified Ashworth scale (MAS).
In addition, Timed-25-foot walk was measured, and Multiple
Sclerosis Spasticity Scale (MSSS-88) and The Multiple Sclerosis
Quality of Life (MSQoL-54) scores were collected. Data were
analyzed by two-factor (Intervention, Time) repeated measures
ANOVA.

Results: Significant improvement was recorded in all measures
for all groups. ANOVA showed significant group effect for
improvement in two composite MAS scores for leg spasticity:
the worst leg score, and the total score for both legs. Post-hoc
tests disclosed that improvement in the experimental group
was significantly larger that improvements in both, placebo and
control groups; there was no difference between placebo and
control groups. Improvements in other measures did not differ
among groups.

Conclusions: Addition of rTMS, iTBS in particular, to the standard
ET has a potential to significantly improve the beneficial effects
on leg spasticity in MS patients.
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OP47
Sound object segregation in stroke patients
L Tissiéres', S. Crottaz-Herbette', L. Spierer, S. Clarke'

'CHUV, Neurorehabilitation, Lausanne, Switzerland, *University Hospital,
Neurology, Fribourg, Switzerland

Previous studies reported a double dissociation between deficits
in explicit sound localization and in sound object segrega-
tion on the basis of spatial cues, suggesting the existence of a
position-linked representation of sound objects that is distinct
from the position-independent representation within the ven-
tral auditory stream and from the explicit sound localization
processing within the dorsal stream. Here we provide evidence
for the anatomical substrate of spatial-cue based sound object
segregation. Fifty-seven participants (17 controls; 20 patients
with left and 20 with right hemispheric damage) were assessed
for explicit sound localization and for the effect of spatial
release from masking (SRM). The latter used two simultane-
ous environmental sounds; the position of the masker varied
(a central and 2 positions within each hemispace, simulated
with interaural time differences) whereas the target remained
central. Voxel-based Lesion-Symptom Mapping (VLSM) was
applied to either task. Performance in the explicit localization
task depended critically on the right parietal cortex, confirming
the role of the right dorsal auditory pathway in explicit localiza-
tion. For the SRM task, separate VLSM analysis was performed
for each of the 5 masker positions. It highlighted the critical
role of a large temporo-parieto-frontal region within the left
hemisphere, independently of the position of the masker. In
addition, a smaller parieto-temporal region was highlighted,
more specifically when the masker was central or to the right.
Thus, explicit sound localization and implicit use of spatial cues
for sound object segregation depend on at least partially distinct
neural networks. The involvement of a left temporo-parieto-
frontal network in the SRM effect is in agreement with the role of
a left temporo-frontal network in position-linked representation
of sound objects, which was reported in a previous EEG study.

0P48

Comprehensive assessement of motor imagery ability after
stroke with and without neglect - a pilot control case series
study

I. Holé"?, S. Mateo™’, G. Rode'

'INSERM U1028, Bron cedex, France, *Université Lumiére Lyon 2, Bron
Cedex, France, ’Ecole nationale supérieure de Lyon, Lyon, France

Question: Stroke can lead to a sensory-motor deficit and/or an
unilateral spatial Neglect (USN) and/or a reduced ability to
mentally simulate a movement (motor imagery — MI). To our
knowledge, no study completely investigated one individual’s
MI ability by combining assessments investigating visual/kines-
thetic modalities and internal/external perspectives. The objec-
tive of this study was to investigate the effect of stroke, with
and without USN, on MI ability compared to healthy subjects.
Methods: We assessed explicit MI (EMI) using 3 questionnaires
(Movement Imagery Questionnaire-RS — MIQ-RS, Kinesthetic
and Visual Imagery Questionnaire-20 — KVIQ-20, Vividness of
Movement Imagery Questionnaire-2) and 2 tests (Time Up and
Go, Box and Block test) during which we measured vividness,
electrodermal activity and we timed and compared duration of
MI and physical practice (PP) to address temporal equivalence.
We also studied implicit MI (IMI) using a hand laterality judg-
ment task hence measuring response time and percentage of
correct responses.

Results: We included 12 patients in the experimental group (EG,
n=! with USN) and 12 healthy subjects in the control group (CG).
For both KVIQ-20 and MIQ-RS, EG showed significant difference
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with CG including reduced vividness and increased MI dura-
tion regarding PP. In addition, for the MIQ-RS, EG exhibited
decreased electrodermal activity during MI but not PP. For IMI,
EG had increased response time and decreased percentage of
correct responses as compared to CG. Interestingly, the patient
with USN displayed the lowest vividness and the longest MI
duration regarding PP but IMI performance remained similar to
the one of other patients.

Conclusions: We show that stroke reduce both EMI and IMI abili-
ties confirming previous report. Interestingly, USN appears to
sharply decrease EMI but spare IMI, albeit such result cannot
be generalized due to small sample size. Importantly, stroke
patients without USN seem still able to imagine movements
despite poor MI ability. These preliminary results advocate for
inclusion of stroke patients without NSU in MI rehabilitation
programs. Exclusion in case of NSU requires further investiga-
tions.

Keywords: explicit motor imagery and implicit motor imagery,
stroke, Unilateral Spatial Neglect, vividness, functional equiva-
lence.

0P49

Cortical functional connectivity in post-traumatic/hemorrhagic
hydrocephalus (PTHH) before and after shunting procedure - a
proof-of-concept study

T. Mastropasqua’, L. Sebastianell®, V. Versace’, S. Campostrini®,
R. Nardoné?, M. Turatto’, L. Saltuari*

"Universita degli Studi di Trento, Mind - Brain Institute, Rovereto, Italy,
’Neurorehabilitation Sterzing, Sterzing, Italy, *Paracelsus Universitdt,
Neurology, Salzburg, Austria, “Hospital Hochzirl, Neurology , Zirl, Austria

Introduction: PTHH often hampers the recovery of brain functions
in patients with severe disorders of consciousness. Although
shunting procedures can restore the cerebrospinal fluid circula-
tion, they improve the functional status of patients only in care-
fully selected cases. Unfortunately, at present there is no a "gold
standard" presurgical assessment to predict the outcome of the
shunt in this patient population. Cortical functional connectiv-
ity and the topological analysis of the brain network have been
proposed as promising neurophysiological tools to estimate
quantitatively both the level of consciousness and the efficiency
of brain functional networks.

Objectives: In this ongoing proof-of-concept study, we tried to
identify neurophysiological biomarkers of the clinical efficacy
of tap test and ventriculoperitoneal shunt (VPS).

Patients and methods: Patients were candidate to VPS according to
the available radiological and clinical criteria. They underwent
a resting-state 64-channel EEG recording five days before and
fourteen days after the shunt implantation. Patients with skull
defect were excluded.

Results: We observed improvements in functional network orga-
nization only in patients showing a clear-cut benefit from shunt
implantation.

Discussion: Functional connectivity and brain network analysis
have recently been proven useful in the clinical evaluation of
individuals with severe brain damage. However, further studies
are needed to confirm the role of this analytical approach in
predicting the outcome of a shunt implant.
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Motivation through competition - increasing self-directed
training in stroke patients

B. Studer?, H. Van Dijk'?, S. Knecht"*

'Mauritius Hospital Meerbusch, Meerbusch, Germany, *University of Dus-

seldorf, Institute of Clinical Neuroscience and Medical Psychology, Dus-
seldorf, Germany

Recovery after stroke requires high-intensive neurorehabilita-
tion training: The more training patients conduct, the larger
their functional recovery (Lohse et al. 2014, Stroke). One strategy
to maximize training intensity during neurorehabilitation is to
complement therapist-directed with "self-directed" training.
But, self-directed training demands high levels of motivation
and drive, which in turn are frequently diminished follow-
ing stroke. Indeed, neurorehabilitation patients’ adherence
to self-directed training schedules is often low. Our research
tested whether competition can be used as a motivation and
training enhancement tool. In two consecutive studies, stroke
patients undergoing inpatient neurorehabilitation conducted
self-directed endurance training on a (wheelchair-compati-
ble) bicycle trainer repeatedly under a competition condition
and two non-competition control conditions ("Baseline" and
"Feedback", randomized within-subject design). The first study
(n=93) tested whether competition lead to a significant increase
in patients training performance. This was indeed the case:
Patients exercised significantly more intensively under competi-
tion than in the two noncompetition control conditions (see Fig-
ure1, taken from Studer et al. 2016, Progress in Brain Research).
Furthermore, training performance was particularly high during
rematch competitions and (winning a) competition positively
influenced subsequent performance. The second study (n=63)
assessed whether effectiveness of competition was modulated
by patients’ age, sex, depressiveness, anxiousness, and trait
competitiveness. The motivational effect of competition was
remarkably robust: A significant performance-increase under
competition was found in both female and male patients, older
and younger patients, patients with higher and lower depres-
siveness scores and patients with high and low trait competitive-
ness. Quantitative analysis of MRI lesion data testing whether
competition effectiveness is dependent upon intactness of
the neural reward system is ongoing, with promising interim
results. Together, this body of work demonstrates that competi-
tion is a potent motivational tool to increase training in neurore-
habilitation, and provides first insights into the neurobiological
mechanisms of the motivator competition.

Neuroanatomical and functional changes in response to one
month of intensive balance training

M. Dordevic, N. Miiller
DZNE, Neuroprotection, Magdeburg, Germany

Introduction: Training of balance and posture causes neuroplas-
ticity in related brain regions, including sensory-motor cortices.
Persons with acquired bilateral vestibular loss show selective
brain atrophy, whereas those who employ their vestibular sys-
tem professionally on a daily basis, such as ballet dancers and
slackliners, show selective hypertrophy in the medial temporal
lobe, responsible for spatial orientation function.

Objectives: The aim of this study was to determine whether an
intensive slackline-training, aimed on improvements in vestibu-
lar system function, can lead to simultaneous enhancement of
balancing and spatial navigation skills, together with neuroana-
tomical alterations in related cortical and subcortical structures.
Methods: Fifty healthy young subjects (mean age=23.8 years;
SD=2.7 years; 24 females) were recruited for this study. The sub-
jects were divided into training group (T) (n=5, mean age=23.2
years; SD=2.5 years; 12 females) and control group (C) (n=25,
mean age=24.4 years; SD=2.8 years; 11 females). Professional
instructor was hired to teach training group to slackline over
four consecutive weeks with three 60-minute-trainings in each
week. Data acquisition was performed at two time points:
1) baseline, 2) after the training.

Applied tests:

B Clinical balance tests (CBT)

B Triangle completion test (TCT)

B MRI - volumetric-based analysis

Results: Significant interaction effects: 1) CBT-closed eyes
(1.64+0.46 Vs. -0.07+0.64, p=0.02) and 2) TCT-wheelchair
(21.29+5.95 vs. 1.09+833). Significant increments within the
training group (Family-wise error corrected to p<o0.05) were
observed in the sensory-motor regions bilaterally, and decre-
ments in several subcortical structures, including left pallidum,
putamen and cerebellum. At uncorrected level (p<o.001), incre-
ments were also observed in the right hippocampus and left
inferior temporal lobe.

Conclusion: Intensive balance training in the form of slackline
learning can significantly improve vestibular system function
and thus to enhancement in balancing skills and in one’s ability
to orientate in space without visual input, with related neuro-
anatomical alterations. Modifying this method can be beneficial
for various groups of patients who suffer from a loss of spatial
navigation skills or reduced balancing abilities.
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Non-pharmacological treatment of chronic pain - a multimodal
approach

E. Alemanno, E. Houdayer, D. Emedoli, M. Locatelli, S. lannaccone

IRCCS San Raffaele Hospital and Vita-Salute University, Milan, Specialistic
Rehabilitation of Neurological, Cognitive and Motor Disorders, Milan, Italy

Introduction: Chronic pain, such as low-back pain or facial pain,
is a highly disabling condition degrading people's quality of
life (QoL). It is well known that not every patient respond to
pharmacological therapies thus alternative treatments have to
be developed. The chronicity of pain can lead to a somatic dys-
perception, meaning a mismatch between patients' own body
perception and its actual physical state. Since clinical evalua-
tion of pain relies on patients' subjective reports, a body image
disruption can be associated with incorrect pain rating inducing
incorrect treatment and a possible risk of drug abuse.
Objectives: To define a multimodal neurorehabilitative strategy
to reduce chronic pain using innovative technologies to help
patients regain a correct body image.

Patients and methods: Patients presenting with chronic low-back
pain (n=5) and facial pain (n=5) were included. Before and
after treatment, patients underwent: neurological exam; neuro-
psychological evaluation testing cognitive functions (memory,
attention, executive functions) and personality traits, QoL and
mood; pain ratings; sensorimotor abilities. Patients underwent
a 6 week-neurorehabilitative treatment (total 12 sessions) using
virtual reality (VRRS-EVO). Treatment consisted on teaching
patients to execute correct movements with the painful body
parts to regain a correct body image, based on the augmented
multisensory feedback (auditory, visual) provided by the VRRS.
Results: Our preliminary results showed improvements of QoL
in the domains of role limitations due to physical health and
mental issues, social functioning and pain; a reduction in pain
rating scale scores (mean numerical rating scale score before:
5,7%2,3; after: 3,4+4,2); improvements in functional scales, mood
and reduction of analgesic drugs intake.

Conclusion: This non-pharmacological approach improves
patients’ QoL, reduces pain and drug intake by restoring a cor-
rect body image.

0P53

Postural and gait disorders in subacute stroke patients -
Lateropulsion is the key

S. Dai, E. Clarac, N. Leroux, A. Odin, B. Moineau, C. Piscicelli,
M. Jaeger, A. Chrispin, P. Davoine, D. Pérennou

Grenoble Alps University Hospital, Neurorehabilitation Department,
Echirolles, France

Introduction: Recent researches suggested that postural disor-
ders after stroke may be partly caused by a wrong referential
of verticality, expressed by a lateropulsion behavior. The role
played by lateropulsion in the postural and gait disorders after
stroke remained to be investigated, which was the objective of
the present study.

Methods: Retrospective cohort study (2012—2017) of 147 consecu-
tive patients investigated in a neurorehabilitation ward in aver-
age at 32.7 days after a first hemispheric stroke: age 62.8+12.6
years, 41 females, 120 with infarction, 57 with right lesion.
Trained physiotherapists assessed: lateropulsion with the Scale
for Contraversive Pushing (SCP,0-6), Balance disorders with
the Postural Assessment Scale for Stroke (PASS,0—36), and gait
disorders with Lindmark Scale (0-6). Brain imaging were care-
fully checked (138 MRL9 CT). Patients with a malignant stroke,
dementia, instable medical status that could interfere with bal-
ance and gait recovery, or those who refused the assessments
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were not included. Descriptive data are given in the form median
(first-third quartile).

Results: One month post-stroke, postural and gait data were:
SCP o (0-0.25), PASS 32 (25-35) and Gait score 4 (2—6). Fifteen
patients were pushers (10%), among them 80% had a right
hemisphere stroke. A first result was to confirm that latero-
pulsion was more severe in right hemisphere stroke than in
left (right 46% vs left 10%, x2=47.7; p<0.001). As a corollary
postural disorder and gait disorder were also more severe after
right hemisphere stroke. In patients with a right hemisphere
stroke, lateropulsion explained 77 % of the variance of postural
disorders (p<0.001), and 76 % of the variance of gait disorders
(p<0.001). Postural disorders explained 81% of the variance of
gait disorders (p<0.001).

Conclusions: Lateropulsion, which is a sign of biased represen-
tation of the vertical, is a primary cause of postural and gait
disorders at the subacute phase after right hemisphere stroke,
explaining almost 80% of balance and gait disabilities. A
greater attention should be focused on the assessment and the
rehabilitation of the post-stroke lateropulsion.

OP54

Sleep over it - Left parietal resting state connectivity predicts
skill learning and offline consolidation

A. L. Manuel, A. G. Guggisberg, R. Thézé, F. Turri', A. Schnider

Geneva University Hospital, Clinical Neuroscience , Geneva, Switzerland

Procedural learning, including learning of a new visuo-motor
skill, is subject to fast training-induced plasticity and offline
consolidation. Previous studies have reported changes in rest-
ing-state functional connectivity (FC) following a short motor
sequence training, but how changes in the resting brain relate
and predict learning and offline consolidation during a mirror-
tracing task has not yet been investigated. The mirror tracing
task calls for proprioceptive and visual feedback to control
movements, akin to motor-skill learning following a brain lesion.
Twenty-four healthy participants were assigned to one of two
groups: The experimental group (Exp) performed a computerized
mirror-tracing skill learning task, in which right-left movements
with the mouse were reversed on the screen. The control group
(Ctrl) performed a similar task but with concordant cursor move-
ments. High-density 156-channel resting state EEG was recorded
before and immediately after training. Subjects were again tested
for offline consolidation 24h later. The Exp group, but not the Ctrl
group, showed behavioral improvements during training and
offline consolidation. Increased FC in the alpha-band (a; 8—12 Hz)
between the left parietal cortex and the rest of the brain before
training and decreased a-FC during training predicted mirror-
tracing learning. Reduced a-FC in the left parietal cortex after
training predicted offline consolidation. None of these effects
were present in the control group. These findings demonstrate
that visuo-motor skill learning - but not simple motor execution —
modulates left parietal connectivity in accordance with the visuo-
spatial processing requirements of mirror-tracing.

OP55
Somatosensory cortex volume changes after spinal cord injury
Y. Holler, A. Tadzic, A. Thomschewski, P. Holler, S. Leis, E. Trinka

Paracelsus Medical University, Department of Neurology, Spinal Cord
Injury and Tissue Regeneration Center Salzburg, Salzburg, Austria

Question: Spinal cord injury (SCI) leads to severe impairments
such as paraplegia or tetraplegia, but also to central nervous
system changes. Neuroplasticity is induced because of the
lack of afferent information. Accordingly, white matter volume
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changes and grey matter atrophy have been observed after cervi-
cal SCI. In this study, we want to present preliminary results on
the differential effect of the subtypes of SCI.

Methods: Patients with SCI were included with cervical (N=5)
and thoracic or lumbal (N=6) injury. Among these subjects,
most patients suffered from incomplete injury (N=9, 3 cervical,
6 thoracic/lumbal) and two sufferd from complete injury (both
cervical). Time since injury varied between <imonth and 312
months. We performed manual segmentation of the left and
right gyrus postcentralis, thus, the somatosensory cortex, from
structural magnetic resonance images and normalized the cal-
culated volumes against the sum of volumes of an automated
whole-head segmentation.

Results: No correlation with time since injury was found, and
there was no difference in volume between the localization of
the injury (cervical vs. thoracic/lumbal). Nevertheless, the two
patients with complete cervical injury showed higher volume
of the somatosensory cortex than 88 % of the other patients for
the left hemisphere, and than 100% of the other patients for
the right hemisphere. This effect did not depend on time since
injury.

Conclusions: Our preliminary results encourage further research
on volumetric changes in the acute and chronic stage of SCI, in
order to document the moderating effect of type and location
of injury on neuroplastic changes. A better understanding of
neuroplastic changes in the sensorimotor cortex after SCI is
detriemental in order to design efficient rehabilitative measures.

0P58
Action observation training for the rehabilitation of gait after
stroke - a systematic review

M. Wagner
Pflegewohnhaus Donaustadt, Neurologie , Vienna, Austria

Background and purpose: Stroke is among the leading causes
for death and long-term disability worldwide (GBD, 2015a and
2015b). For those who are affected the loss of walking ability
represents one of the most serious impairments and its improve-
ment is one of the goals most often stated in neurorehabilitation
(Bohannon et al., 1988; Lord et al., 2004). Based on findings in
neuroscience new approaches for therapy have been developed
(Dettmers et al., 2012), one of them being Action-Observation
Training. This treatment combines the observation and practice
of certain movements and leads to more functional gains than
motor training alone (Celnik et al., 2008). Since Action-Obser-
vation Training has already been successfully applied in reha-
bilitation (Buccino, 2014) it is interesting whether it can also be
used for improving the walking ability in patients after stroke.
Therefore, the aim of this thesis is to summarize the evidence for
Action-Observation Training in gait rehabilitation after stroke
and to give an overview of the work published in this field.
Method: systematic review (literature research in PubMed, CEN-
TRAL, and PEDro)

Results: Seven studies examining the influence of Action-Obser-
vation Training on walking ability of 193 patients after stroke
were included. The results of these studies showed a (signifi-
cantly) positive effect on different parameters of gait in favor of
Action-Observation Training.

Conclusion: Action-Observation Training seems to be a promising
approach for the reha-bilitation of gait after stroke. However,
the comparison of the included studies revealed several issues
regarding its application which still have to be addressed in
further studies.

OP59

Acute effect of functional electrical stimulation (FES) and
therapeutic exercise on skeletal muscle tone in patients with
traumatic spinal cord injury - pilot study

M. Bergmann', A. Zahharova', T. Asser?, D. Vahtrik', H. Gapeyeva'

'University of Tartu, Institute of Sport Sciences and Physiotherapy, Tartu,
Estonia, *University of Tartu, Department of Neurology and Neurosurgery,
Institute of Clinical Medicine , Tartu, Estonia

Introduction: During unsupported sitting greatest change in mus-
cle activation was noted in erector spinae (ES), latissimus dorsi,
rectus abdominus (RA) and obliquus externus abdominis in
spinal cord injured (SCI) patients compared to healthy controls.
Also, trapezius (TR) and pectoralis major (PEC) contribute large-
ly to maintain sitting balance [1]. Change in muscle tone after
physical therapy has not been studied before in SCI patients.
Objectives: Aim of the study was to investigate acute changes of
skeletal muscle tone characteristics in SCI patients after physi-
cal therapy session.

Patients and methods: Six cervical SCI persons aged 38.7:5.5 yr
(meanzSD) participated in the study. Three patients performed
therapeutic exercises (TE) combined with functional electrical
stimulation (FES) of RA and ES to strengthen trunk muscles
(FES+TE) and other three patients performed only TE. Age and
gender matched control groups performed similar interventions
for comparison with SCI patients. Muscle oscillation frequency
(MOF, characterizes muscle tone) of TR and PEC in sitting posi-
tion was measured before and after intervention by MyotonPRO
device (Myoton AS, Estonia). Percentage of change and a ratio of
TR:PEC for MOF were calculated.

Results: During unsupported sitting in SCI patients, after FES+TE
MOF increased in TR (6,4% and 7,3% for left and right side,
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respectively) and decreased in PEC (6,6 % and 2,3% for left and
right body side, respectively).TR:PEC ratio increased from 1,14 to
1,31 and from 1,59 to 1,73 for left and right side, respectively. In
SCI patients, after TE MOF decreased in TR (2,4 % for left side and
1,6 % for right side) and increased in PEC 0,1% for left side and
decreased 2,4 % for right side. TR:PEC ratio decreased from 1,30
to 1,26 for left side and increased from 1,41 to 1,44 for right side.
Conclusion: In SCI patients MOF increased in TR after FES+TE
but decreased after TE. MOF of PEC decreased after FES+TE and
after TE in right side, but increased after TE in left side. Change
was greater in FES+TE group.

[1] Wang Y-J. et al. ] Spinal Cord Med 2016; 39(1): 15-23.

0P61

Eye-tracking — a new chance to increase communication in
physiotherapy for people with tetraparesis

L. Kitzmiiller', A. Kiselka"?

"University of Applied Sciences St. Poelten, Department of Health Sciences,
St. Polten, Austria, °CS Caritas Socialis, Multiple Sclerosis Day Care Center,
Vienna, Austria

Session for young therapists/motor rehabilitation

Question: Eye-tracking computers used for communication
improve the quality of life in physically handicapped children
and adults. Yet, there is a lack of scientific research on its
relevance during physical therapy. Therefore this study inves-
tigated wether using an eye-tracking computer facilitates the
communication with physically impaired individuals during a
physiotherapeutic intervention.

Methods: This study was an open, qualitative, prospective and
non-experimental trial. The study included two subjects with
cerebral palsy at the age of five to 31 years. First, they were ques-
tioned about their everyday life experience with the tool and
their medical history. Second, they participated in a physical
therapy session of 60 minutes divided into two sub-sessions of
30 minutes each. The first sub-session was performed without,
the second with the use of an eye-tracking computer. In both,
similar therapeutic interactions were observed, based on the
main problem and special needs of the patient as well as on the
goal of the study. These observations evaluated the influence
of the tool on the communication skills of the participants,
their ability to express their needs as well as to make individual
decisions.

Results: The involvement of an eye-tracking computer is an alter-
native way to communicate with physically impaired children
during routine physical therapy sessions. Thus it may increase
the motivation of these children to the therapy. For adults with
physical impairments, the eye-tracking tool is essential for
anamnesis conversation, which is a major aspect in a treatment
process. However, it is in general inappropriate to simplify the
communication during specific exercises in physical therapy
due to physical conditions (e.g. it can only be used in stable
positions).

Conclusions: Further research should investigate to which extent
an eye-tracking computer assists patients in goal setting and
therefore may improve outcome and subjective well-being in
physical therapy.

Hwang, C-S Weng, H-H Wang, L-F Tsai, C-H and H-T Chan. An Eye-Tracking
Assistive Device Improves the Quality of Life for ALS Patients and Re-
duces the Caregivers' Burden. Journal of Motor Behavior 2014; 46(4):
233-8. Lifetool. Tobii Dynafox I-Serie+ (2015).

Grenzenlose Kommunikation. http://tdgermany.wpengine.com/wp-con-
tent/uploads/2015/09/Tobii-Dynavox_I-SeriePlus_DE_Print.pdf (down-
load 1.2.2017)
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Is neuropsychological rehabilitation effective? — evaluation of
home-based neuropsychological rehabilitation in post stroke
aphasia using fMRI for low resource settings

H. Kaur', S. Kumaran®, S. Chopra', R. M. Pandey’, R. Bhatia*,
A.Nehra'

'All India Institute of Medical Science, Clinical Neuropsychology,
Neuroscience Centre, New Delhi, India, *All India Institute of Medical
Science, Nuclear Magnetic Resonance (NMR), New Delhi, India, >All India
Institute of Medical Science, Biostatistics, New Delhi, India, “All India
Institute of Medical Science, Neurology, New Delhi, India

Introduction: Cognitive impairments after stroke cause disability
and impact the quality of life (QoL) and independence. In the
clinical context, impaired attention and executive functions
interfere with the rehabilitation of aphasia. The effectiveness of
Neuropsychological Rehabilitation (NR) post stroke is well docu-
mented and established, but there is a paucity of literacy and
cost effective retraining interventions for developing nations
which can be used as home-based retraining interventions. We
have attempted to study whether home-based neuropsychologi-
cal interventions can improve post-stroke cognitive performance
in patients suffering from post-stroke aphasia.

Methodology: After ethical approval and CTRI registration, using
an open-label, single-blind, block randomization, patients suf-
fering from post-Stroke aphasia were randomised in Interven-
tion Group (IG) and Standard of Care Group (SCG). IG received
8 weeks of Home-based Comprehensive NR along with aphasia
therapy, whereas the SCG continued to receive the standard
pharmacological treatment along with classical speech therapy.
Neuropsychological assessments along with fMRI comprising
of language and cognitive processing were done at baseline, 2
months and 5 months.

Results: Neuropsychological assessment of IG at 5 months post
NR shows a marked improvement in the scores of the language
as compared to the SCG (SCG- p=0.10; IG- p=0.000). On fMRI,
the post assessments for intervention group subjects revealed
significant BOLD activations as compared to the control group.
IG made more and faster gains in working memory and naming
tasks following the intervention. Intervention-induced changes
in BOLD suggested that better naming was correlated with the
recruitment of perilesional tissue and left supramarginal along
with lingual gyrus.

Conclusions: The effects of NR tend to show long-term benefits by
continuous improvement in neural substrates that underlie the
cognitive processing in post-stroke aphasia reflecting significant
improvement in the IG and SCG. Frequently used cognitive inter-
ventions have been found to be non-reproducible in developing
nations like India, as literacy rates can affect task performance.
This intervention can be used with patients with low education
levels or from lower socio-economic status & can come to aid in
developing countries where it becomes difficult for patients for
routine travel to the hospital due to financial constraints.

0P65
Russian validation study of Coma Recovery Scale-Revised

E. Mochalova, L. Legostaeva, D. Sergeev, M. Domashenko,
A.Zimin, D. Yusupova, J. Ryabinkina, N. Suponeva, M. Piradov

Research center of neurology, Neurorehabilitation, Moscow, Russian
Federation

Introduction: There is a need for standardized objective approach
in assessment of patients with disorders of consciousness (DOC)
in Russia. Mostly Russian doctors use Glasgow coma scale (GCS)
and Full outline of unresponsiveness scale (FOUR) for acute
and chronic consciousness disorders, but they are not enough
informative in DOC patients. Meanwhile in Europe and USA
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Scale: subscale r P
CRS-E.: sum score
GCS: sum score 0,900 | 0,0001
FOUR: sum score 0,597 | 0,0001
CRS-E.: visual function
GCS: eve response 0,257 | 0047
FOUR: eve response 0,702 | 0,0001
CRS-E: motor function
GCS: motor response 0,886 | 0,0001
FOUR:motor response | 0,878 | 0.0001
CR.S5-E.: verbal function
GCS: verbal response 0,699 | 0,0001
CR.S5-E.: communication
GCS: verbal response 0,691 | 0,0001
0P65 Tab. 1
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0P65 Tab. 2: Vegetative state (VS) and MCS groups divided according
to Aspen Workgroup criteria by each scale respectively. Scores are
shown as Me [LQ;UQ]; difference significance was found by Mann-
Whitney U test

Coma Recovery Scale — Revised (CRS-R) is accepted as the most
comprehensive and full scale for DOC assessment (Giacino et al.,
2004). In the light of neurorehabilitation, a correct examination
and assessment of the patient is a very important issue to detect
time and volume of rehabilitation procedures.

Objectives: The aim was to perform a validation study of Russian
version of CRS-R.

Patients and methods: There were included 60 DOC patients in dif-
ferent period after coma (4 weeks — 3 years after accident) and
with different etiology (traumatic and non-traumatic). To test
concurrent validity of the translated scale, GCS and FOUR were
administered. Three experienced neurologists assessed inter-
rater agreement. Diagnostic sensitivity of CRS-R was assessed
as the detection rate of minimally conscious state (MCS). MCS
diagnosis was established in accordance with Aspen Workgroup
criteria (Giacino et al., 2002). For GCS and FOUR we made a diag-
nostic algorithm according to these criteria as well (Schnakers
et al., 2008).

Results: Inter-rater reliability was good for total CRS-R scores
(Cronbach a 0,87, p=0,001). Sub-scale analysis showed high

inter-rater agreement, indicating that the scale yields repro-
ducible findings across examiners. Total CRS-R scores corre-
lated significantly (p<o,01) with total GCS (r=0,900) and FOUR
(r=0,597) scores, indicating acceptable concurrent validity. The
comparison of respective subscales showed significant cor-
relation (p<o,05) between all items, except eye opening in GCS
and visual function of CRS-R (Tab. 1). Finally, the CRS-R demon-
strated a significantly higher sensitivity in detection of MCS, as
compared to GCS and FOUR (Tab. 2).

Conclusion: Russian version of the CRS-R is a valid and sensitive
scale which can be used in DOC patients for clinical assess-
ment of rehabilitation and recovery progress and in differential
diagnosis of DOC. It is also a very useful tool for making a good
structural neurological examination of a difficult patient.

0P67

Trephined syndrome in patients with large decompressive
craniectomy and effects of cranioplasty

L. Sveikata'?, A. Schnider?, B. Leemanr?®

'HUG, Neurology, Clinical Neurosciences, Geneva, Switzerland, *Geneva
University Hospital, Clinical Neuroscience, Geneva, Switzerland, *HUG,
Neurorehabilitation, Clinical Neurosciences, Geneva, Switzerland

Introduction: decompressive craniectomy (DC) is frequently per-
formed to treat acute intractable intracranial pressure. Tre-
phined Syndrome (TS) describes a neurologic deterioration,
which is attributed to a large craniectomy [1]. The symptomatol-
ogy is varied but includes headache, aggravation of a hemipa-
resis or cognitive disorders, often has an orthostatic component
and improves with cranioplasty [2, 3]. The incidence of TS has
been reported between 7% and 26% [1, 4]. However, it might
be underestimated if the course of cognitive functions before
and after cranioplasty (CP) were insufficiently documented.
Methods: in a prospective observational study we evaluated
43 consecutive patients who underwent DC. Neurological and
neuropsychological examination and brain imaging were per-
formed at admission to neurorehabilitation, when TS was
suspected, and 1-4 days before and 1-4 days after cranioplasty.
Results: nineteen (44 %) patients had a clinical course compat-
ible with TS. Fourteen patients (33%) had an improvement in
cognitive testing (neglect, language and/or executive function).
One patient, who had been in vegetative state for 3 months,
started to communicate by writing after CP. Median delay from
DC to developing TS was 78 days (range 24-187) and from DC
to CP 118 days (range 27-310). Twenty-two patients (51%) had
a postoperative complication (hematoma, infection, CSF fis-
tula) of which 14 (33%) had to be re-operated, which may have
masked a potential effect of the CP.

Conclusions: neurologists should consider the presence of TS in
patients with DC who worsen or fail to progress. Almost half
of the neurorehabilitation patients with DC might be at risk of
developing TS. Cranioplasty had a therapeutic effect on motor
and/or cognitive impairment in a large proportion of the studied
patients. (ClinicalTrials.gov number, NCT03186157.)

[1] Honeybul. Complications of decompressive craniectomy for head in-
jury. Journal of Clinical Neuroscience 2010; 17(4): 430-5.

[2] Bijlenga et al. Orthostatic mesodiencephalic dysfunction after decom-
pressive craniectomy. ] Neurol Neurosurg Psychiatr 2007; 78(4): 430-3.

[3] Joseph and Reilly. Syndrome of the trephined. ] Neurosurgery 2009;
111(4): 650-2.

[4] Stiver et al. Reversible monoparesis following decompressive hemicra-
niectomy for traumatic brain injury. ] Neurosurg 2008; 109(2): 245-54.
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Comparison between sitting and standing positions on
anterior reaching in children with cerebral palsy

R. Carvalho, L. M. Santos Soares, . M. Savazzi Geraldini Rozane

Federal University of Sao Paulo, Human Movement Science, Santos, Brazil

Introduction: Children with Cerebral Palsy (CP) perform a smaller
displacement of center of mass during the anterior reach in
standing position compared to their peers of typical develop-
ing. Will children with CP have similar performance during the
anterior and sitting reaching? The purpose was to compare the
anterior reach until the limit of stability in standing and sitting
position in CP and typically children.

Methods: Children aged from 6 to14 years old participated of this
cross-sectional study, 11with spastic CP (levels I and II of the
Gross Motor Function Classification System) (CPG) and 11 with
typical motor development (CG). Kinematic analysis system was
used to describe trajectories of a marker attached on ulnar sty-
loid process. Child was instructed to perform a 90° of shoulder
bending, elbow and wrist extension in neutral position; reach to
the maximum range of motion and remaining in this position for
3 seconds; and return to the starting position. Three trials were
collected. The same protocol was applied in sitting position.
Total distance of reach (cm), time (s), mean velocity (m/s) and
deceleration index (% - the ratio between time after the velocity
peak and the total time of movement, multiplied per 100) were
calculated. Repeated measure ANOVA with significance level of
5% was conducted.

Results: The CPG showed lower distances (p=0.001), time
(p<0.01) and mean velocity (p=0.002) and higher deceleration
index (p<o0.01) than CG. Both groups performed higher distances
(p<o.01), time (p=0.003), and mean velocity (p<o.01) in sitting
than standing position (Tab. 1).

Conslusion: Children with CP, even with mild impairment, show
lower anterior displacement and movement control during the
reach in standing and sitting position, suggesting balance defi-
cit. Sitting was better than standing position during reaching
until the limit of stability and it can be an alternative to improve
the balance of typically and cerebral palsy children during
reaching tasks.

P001 Tab. 1: Mean (SD) of variables in standing (St) and sitting (Si)

CPG CG

Distance (cm) St 7.8(3.3) 14.7 (6)

Si 12.1 (4.5 21.8(7.6)
Time (s) St 2.1(0.4) 2.9(0.5)

Si 2.4 (0.4) 3.2(0.4)
Mean velocity (cm/s) St 3(1) 5(1)

Si 5(1) 70)
Deceleration index (%) St 95.6 (5.8) 86.3(6.5)

Si 94.9(7.1) 84 (5.3)

P002

Day programme with constraint-induced movement therapy for
lower limbs
Y. Angerova, Z. Drabova, ]. Jenicek, O. Svestkova

General teaching hospital Prague and Faculty of medicine Charles
University Prague, Rehabilitation medicine, Prague, Czech Republic

CIMT (Constraint Induced movement Therapy) as was described
first by Taub (1994, 1999) and Millner (1999) is based on two
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basic principles. Forced used of the affected extremity by
restraining the unaffected extremity and massed practice of the
affected extremity through so called shaping activities. Massed
practice seems to be more important and that is why it is used
also in lower limbs without restraining healthy lower limb.
Objectives: We have introduced special day program with CIMT
for lower limbs for people after brain injuries on our department
and we evaluate the effect of the program.

Method: 16 patients (10 men and 6 women) with hemiparesis
due to brain injury age 18 and older were involved. They had
good cognitive functions to understand and follow the tasks .
Neuropsychological assessment was necessary before and after
the program. They had paresis of lower limb and were able to
walk without any technical aid. They had individual as well as
group activities using CIMT principles for 6 hours a day for four
weeks (from Monday to Friday). Individual activities were most-
ly repetitive movements of lower limb from so called LE-MAL
(lower extremity Motor Activity Log).The evaluation of the effect
was done using standardised functional tests (e.g. 10mWT (10
minutes walking test), TUG (time up and go test), 2mWT (Two
minutes walking test), Berg Balance Scale and GSSA (Global
Subjective Self-Assessment) as well as measuring time of repeti-
tive activities and spasticity scales (MAS — modified Ashworth
and Tardieu). After finishing the program patients continued in
practicing at home. They were controlled after one month, three
and six months after finishing the program. The results are very
promissing. 14 patients fineshed the programme, almost all of
them were much better after the programme, 85 % were better
even after three and six months after finishing the program. Gait
parameters were better as well as GSSA. We think CIMT is very
useful method for hemiparetic patients not only to train upper
limb but also lower limb.

Po03

Effectiveness of a multidisciplinary rehabilitation in advanced
stages of Parkinson's disease

D. Ferrazzoli, P. Ortelli, R. Maestri, R. Bera, G. Frazzitta

“Moriggia-Pelascini” Hospital, Department of Parkinson’s disease,
Movement Disorders and Brain Injury Rehabilitation, Gravedona ed
Uniti, Italy, *Istituti Clinici Scientifici Maugeri Spa Societa Benefit, IRCCS,
Department of Biomedical Engineering, Montescano, Italy

Parkinson’s disease (PD) is characterized by several motor
and non-motor symptoms that impact on patients’ autonomy
in daily activities. In advanced PD stages the mobility without
assistance is very limited and severe motor deficits with risk
of falls occur. Over the years, patients suffer from disturbances
that are unresponsive to antiparkinsonian medications, while
a number of drug-related side effects appear. Thus, the clini-
cians have to find complementary strategies in order to provide
these "advanced" PD patients with a better management. Sev-
eral evidences show that PD patients in early-medium stages
of disease benefit from an inpatient, aerobic, motor-cognitive,
intensive and multidisciplinary rehabilitation treatment. We
aimed to investigate whether this approach is effective also for
PD patients in advanced stages of disease. Retrospectively, we
identified 640 PD patients hospitalized for a 4-week Multidis-
ciplinary Intensive Rehabilitation Treatment (MIRT). Accord-
ing to Hoehn and Yahr scale (H&Y), patients were subdivided
into two groups: H&Y 3 (497), H&Y 4-5 (143). All subjects were
evaluated at the beginning (To) and at the end of MIRT (T1).
The following outcome measures were considered: Unified
Parkinson's Disease Rating Scale (UPDRS), Berg Balance Scale
(BBS), Timed Up and Go Test (TUG), Six Minutes Walking Test
(6MWT) and Parkinson’s Disease Disability Scale (PDDS). The
cognitive status of patients was also evaluated at To by using
the Mini Mental State Examination (MMSE) and the Frontal
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Assessment Battery (FAB). After the 4-week MIRT, all outcome
measures significantly improved in both groups of patients (p
< 0.0001, for all outcomes). Comparing the amount of improve-
ment in the two groups, significant differences were observed
only for the changes in BBS and TUG scores (both p< 0.0001,
after adjustment), with a better improvement in the H&Y 4-5
group. Finally, modeling the improvement in BBS and TUG as
a function of H&Y, age, sex, levodopa equivalent dosage, MMS
and FAB, it was shown that only the H&Y scale was a significant
independent predictor. We conclude that a tailored rehabilita-
tion treatment, such as MIRT, is effective also for PD patients in
advanced stages of disease.

P004

Importance of combination treatment of Torticollis
spasmodicus with focus on the paraclinic therapeutic options

J. Wissel, M. Steinbock, P. Kossmehl

Vivantes Hospital Spandau, Neurorehabilitation, Potsdam, Germany

Introduction: Cervical dystonia (CD) is the most prevalent type of
dystonia and many patients face a lifetime of chronic disability
despite repetitive Botulinum neurotoxin (BoNT) injections. First
retrospective studies have shown a synergistic effect of physio-
therapy and the injection of BoNT.

Objectives: To assess if results of a combination-therapy show
significant improvement within impairment and activities, as
well as the hQoL of torticollis patients.

Patients and methods: 22 patients (mean-age 53.3 years; mean-
duration of disease 14.0 years, BoNT-injections or sole physio-
therapeutic treatment was so far unsuccessfully); individualized
rehabilitation program (period: 4-6 weeks stationary reha-
bilitation) 14 weeks post BoNT; consisting of 5x/week Bobath,
PNF and Bleton, laser-assisted visual biofeedback training, set

reaction-training; 3x/week behavioural training, relaxation
according to Jacobsen and Snoozelen, massages and stretch-
ing of cervical muscles. Severity of CD assessed by Tsui-score,
extended Barthel-Index, EQ5D and CDQ-24

Results: follow up 4-6-week: Tsui-score significantly reduced
from mean 11.4 to mean 8 points (p=0.002); extended Bar-
thel Index improved from mean 94.1 to 99.5; EQs5D signifi-
cantly reduced; CDQ-24 improved from mean 69.8 to mean 53.5
(p<o0.001, each)

Conclusion: From the obtained results, a high level of significance
can be demonstrated statistically in the area of impairment and
activities as well as the QoL after the combination of BoNT-
injection and adapted therapy. It becomes clear that a good
therapy success is possible only through the implementation
of several different therapeutic procedures. This combination
offers the patient an extended field of interventions to minimize
their symptoms.

P005

Integrated robotic approach for upper limb functional
rehabilitation

G. Sgherri', G. Lamola’, M. Barsotti®?, D. Leonardis’, B. Rossi',
A. Frisoli?, C. Chisari

"University Hospital of Pisa, Neurorehabilitation Unit, Pisa, Italy,’PERCRO
Laboratory, SantAnna Superior School, Pisa, Italy

Upper limb motor impairment is a leading cause of long-term
disability in stroke survivors. Recently, functional tasks that
involve multi-joint coordination and three-dimensional move-
ments demonstrated to have a greater impact than standard
point-to-point. Our aim is to propose an innovative approach
that integrates anti-gravity weight support and robotic-assisted
grasping-releasing hand mobilization, in a functional task-
oriented training in virtual reality. Ten chronic stroke patients
with right mild-to-moderate hemiparesis were enrolled. At
the beginning (to) and at the end (t1) of treatment all patients
underwent to the following assessments of independence in
ADL and upper limb functionality (Wolf Motor Function Test,
Upper Limb Fugl-Meyer Assessment). Evaluation exercises were
also administered "Trajectories" and bimanual "Grasping".
We extracted kinematics parameters: "Isotropy" that means
trajectory roundness, "Eccentricity" and "Radial Error" that rep-
resents the smoothness of the movement. From the "Grasping"
we obtained "Bilateral Score" and the "Correct Rate" score. All
these assessments were also administered at two months follow-
up (t2). The treatment was performed in 3 weeks divided into 5
weekly sessions of 60 minutes each. The system is composed by
a robotic device (TrackHold) to support the weight of the limb
during tasks execution and active hand exoskeleton (HandExos)
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to assist grasping tasks. During each session reaching-grasping
and bimanual exercises were administered. At the end of treat-
ment significant improvements were observed in UL-FMA- active
and passive motility. A significant reduction in WMFT time was
also recorded. A significant effect on UL-FMA and on the WMFT
time reduction was also observed at t2. ADL scales showed a
mild improvement. Kinematic evaluations showed a significant
effect on "E" and "I" at t1 ad at t2. At t1 the Handgrip analysis
reported a significant effect on right hand "CR".Positive correla-
tion was found between the improvement in UL-FMA scores and
the "RE" and a negative correlation between WMFT time and
"BS". These data highlighted that gains in upper limb function-
ality and bimanual motor coordination could be translated into
the ability to perform a smoother and more accurate movement
in three-dimentional space, important for daily activities. In
conclusion, this intensive robotic task-oriented treatment dem-
onstrated to have short and long term effects, probably acting
on central processes.

P006

Interest of selective motor nerve block under ultrasound
guidance for target muscle selection in the treatment of
spasticty

S. Kocer

Hopital du Jura, Rehabilitation , Porrentruy, Switzerland

Question: The target muscle selection is the crucial point in the
treatment of spasticity with Botulinum toxin injections . Clinical
examination doesn't always reflect functional situation. As a
clinician , we need some easy to use, non time consuming tech-
niques for assessement of our patients . In this presentation we
want to demonstrate the interest of selective motor nerve blocks
in the treatment strategy of spasticity.

Methods: We assessed 19 patients ( 12 man, 7 woman ) with motor
nerve blocks before starting the treatment by botulinum toxin
injections in spasticity. 15 patients were hemiplegic ( 12 post
stroke and 3 CP ) and 4 paraplegic ( 3 SCI, 1 hereditary spastic
paraplegia) . On 13 patients we observed varus or equino varus
gait pattern and on 6 patients stiff knee gait pattern. In this first
group we blocked Gastrocnemius medialis and lateralis and/or
Soleus superio. motor nerve . In the second group ( stiff knee)
rectus femoris and/or Vastus intermedialis motor nerve has
blocked.

Results: The analysis is ongoing to understand in how many cases
the decision of treatment and / or target muscles has changed
and in which situation the motor nerve block is more usefull

P007
Lower-extremity motor coordination is affected on the
ipsilesional side in stroke patients

T. S. Ribeiro, M. P. Costa, O. F. C. Brito, A. R. Lindquist
Federal University of Rio Grande do Norte, Physical Therapy, Natal, Brazil

Introduction: Motor coordination is one of the major contributors
to disability after stroke; however, little is known about motor
coordination of the lower limb ipsilateral to the brain lesion and
its implications on the rehabilitation related measures.
Objective: To evaluate the motor coordination of ipsilesional
lower limb (IL) in stroke patients, comparing with the contral-
esional limb (CL) and with lower limbs of health subjects.
Materials and methods: 38 patients (23 men and 15 women,
with mean age of 56.5 years) with unilateral stroke and gait
deficits (until one year of sequelae) were submitted to the Lower
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Extremity Motor Coordination Test (LEMOCOT), performed by
the IL and CL. Data of IL were also compared with reference
values for LEMOCOT of 38 healthy subjects (PINHEIRO et al.,
2014), matched by age and gender. Independent T-tests were
applied for these comparisons. Furthermore, ipsilateral data of
LEMOCOT were correlated with scores of: Functional Ambula-
tory Category (FAC), National Institute of Health Stroke Scale
(NIHSS) and Berg Balance Scale (BBS), using Spearman’s cor-
relation tests.

Results: As expected, it was observed better scores of IL, when
compared to CL (IL: 26.32, CL: 15.42; P <0.001). However, when
comparing the IL to the dominant and non-dominant limbs of
healthy subjects, were verified lower scores to the IL in both
comparisons (IL: 26.32, dominant: 34.29, non-dominant: 32.71;
P <0.001). Moreover, IL scores of LEMOCOT were significantly
correlated with gait ability (FAC: P=0.034, r=0.35), neurological
status (NIHSS: P=0.017, r=-0.39) and postural balance (BBS:
P=0.019, r=0.38).

Conclusion: According to the results, motor coordination deficits
are present even in the IL in stroke patients and can be an
indicative of the degree of impairment on gait, balance and
neurological status. Therefore, it is suggested that these deficits
may be considered both for assessment and treatment during
stroke rehabilitation.

P008
Motor rehabilitation of upper-limb paresis with use of
accelerometer

P. Sladkova, O. Svestkova
Charles University, Prague, Czech Republic

The movement ability of the upper limb is essential for an
individual’s self-sufficiency, the performance of common daily
activities, and thus for an independent life in a family setting.
New technological developments have led to the production of
miniature accelerometer sensors. The using of accelerometer is
possibility for objective functional assessment in motor reha-
bilitation. One of the aims of this work was to demonstrate,
using objective function methods, the possibility of influenc-
ing the movement patterns of a paretic upper limb by means
of intensive interprofessional rehabilitation even several years
after the acquired brain injury. The second aim was to demon-
strate that the monitoring of motor functions in patients after
acquired brain injury leads to improved motivation, thereby
improving motor functions. A study was conducted among 50
selected patients after brain damage with central hemiparesis
who participated in the 4-week stay in a rehabilitation day care
centre. Two groups of patients were studied, one group with an
accelerometer (25 patients — Group A) and one group without an
accelerometer (25 patients — Group B). The parameter studied
with the accelerometer was daylong physical activity of the
upper limbs, paretic limb and non-paretic limb. Using of sen-
sor - accelerometer in the experimental group (group A) signifi-
cantly improved upper arm movement activity, can objectively
detected the positive changes in movement spastic pattern. The
results confirmed that an accelerometer is a suitable instrument
for detecting of the changes of upper limb movement activity.
The most important positive parameters of the monitoring are
the increased motivation of patients for physical therapy and
the use of the principles of a feedback accelerometer.References

[1] IN, TS, et al. Virtual reality reflection therapy improves motor recov-
ery and motor function in the upper extremities of people with chronic
stroke. Journal of Physical Therapy Science. 2012, vol. 24, issue: 4, s.
339-343.
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Motor strategies after treatment of consequences of fibular
nerve lesion — contribution of gait analysis

D. Coraci®?, V. Santilli*3, C. Iacovell?, C. Simbolotti®, L. Padua®*

"Sapienza" University, Board of Physical Medicine and Rehabilitation,
Department of Orthopaedic Science, Rome, Italy, *Don Carlo Gnocchi
ONLUS Foundation, Milan, Italy, >Azienda Policlinico Umberto I, Physical
Medicine and Rehabilitation Unit, Rome, Italy, “Universita Cattolica del
Sacro Cuore, Department of Geriatrics, Neurosciences and Orthopaedics,
Rome, Italy

Introduction: Tendon transfer is a possible approach to nerve
lesion with irrecoverable muscle deficit. This treatment can
ameliorate motor performance.

Objective: We evaluated the walking of patients with fibular
nerve injury, treated with conservative or surgical approach, in
order to assess the difference in motor strategy.

Patients and methods: Two patients with fibular nerve injury were
evaluated. The first patient was a 50-year-old man with deficit
in left tibialis anterior muscle, occurred after a skiing accident
causing left tibia and fibula fractures and fibular nerve lesion.
He was just treated with rehabilitation. The second patient was a
23-year-old man with history of road accident trauma, occurred
three years before, causing left fibular nerve neurotmesis. He
was treated with tibialis posterior tendon transfer. Gait analysis
was performed to assess spatio-temporal parameters, kinemat-
ics and kinetics in two patients presenting fibular nerve lesion.
Surface electromyography estimated lower limbs muscles acti-
vation. We calculated the envelopes and relative area under the
curves of electromyographic traces. Ratios between those areas
of different muscles were calculated.

Results: The first patient presented ankle ankylosis, symmetric
walking, high activation of gastrocnemius medialis muscle. The
second one had reduced stance phase, quadriceps avoidance
and low activation of tibialis anterior muscle. Both patients had
reduced knee excursion of uninjured side and bilateral abnor-
mal power generation in knee (Fig. 1).

Conclusion: Gait analysis may provide important and precise data
able to support the comprehension of motor strategies used by
the patients. The information may be useful for follow-up, reha-
bilitation management and patient education.

e
P

P009 Fig. 1: Kinematic and kinetic parameters of knees in the first
patient (left side of the Fig.) and in the second patient (right side)

P010
Prediction of community walking in patients with stroke
A. Gerodetti', L. Touchant', C. Zwissig'

'HESAV - School of health sciences, University of Applied Sciences and
Arts Western Switzerland (HES-SO), Physiotherapy, Lausanne, Switzerland

Question: Stroke is the most frequent cause of handicap in the
adult population. It mainly affects the motor and sensorial sys-
tems, and walking disability is one of the major consequences.
Recovering walking ability is an important aspect for patients
activities of daily living. Nowadays, it is still difficult to predict
the functional prognosis of patients in early stage after stroke.
The aim of this study was to evaluate the capacity of the Trunk
Control Test (TCT) to predict community walking in stroke
patients.

Methods: For this review, a literature search was performed
on PubMed, CINAHL, The Cochrane Library, Embase, PEDro
and Kinedoc databases from September to December 2016. We
included studies using the TCT as predictive variable and the 10
meters Walk Test or the Functional Ambulation Classification
for walking ability. Only studies that established a prediction
at two different times were retained. In order to discuss the
results, we determined risks of bias by assessing the quality of
the studies.

Results: We included 6 studies. They showed that the TCT score
in early stages of rehabilitation can predict independent walk-
ing in the first 6 months after stroke. However, studies werent
specific to community walking. Models of prediction were pro-
posed, but none were validated for clinical practice.
Conclusions: TCT is a predictor of independent walking. However,
future research concentrating on establishing a reliable cut-off
and validating prediction models is necessary. In addition, it
would be interesting to conduct studies focusing on community
walking so as to be more specific to patients functional needs.

Po11

The effect of neurorehabilitation on gait in patients with
multiple sclerosis

S. Sidorenko', K. Luyckx', ]. Kesselring'

'Neurology and Neurorehabilitation Center Valens, Neurology, Valens,
Switzerland

Introduction: Gait disorders are common in patients with Mul-
tiple Sclerosis. Comprehensive rehabilitation intervention still
remains the best option to improve impaired ambulation. Aim
of the study was to observe whether a prolongation of inpatient
neurorehabilitation can lead to a significant increase of gait
abilities.

Methods: A retrospective study was conducted using data of 307
MS-Patients, treated in the period January 2015 until December
2016 at Neurological and Neurorehabilitation Center Valens,
Switzerland. Investigated parameters were changes in walk-
ing distance and walking speed at the entry and discharge,
using standard walking tests @MWT, 6MWT, maximal Distance,
10MWT, 20MWT). The EBI was used to evaluate changes in
autonomy of activities of daily living.

Results: The study provides evidence for significant improve-
ment in patients walkability by increased walking speed and
distance specially in patients with prolonged hospitalisation
over 4 and 5 weeks.

Conclusion: MS-patients with gait disturbances benefit signifi-
cantly of a prolonged inpatient rehabilitation program in a mul-
tidisciplinary rehabilitation team — in particular with respect to
walking distance and speed.

Key words: Multiple Sclerosis, multidisciplinary neurorehabilita-
tion, gait improvement.
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The effectiveness of electrostimulation on hemiplegic shoulder
pain and motor function after stroke — a literature review

M. Dubois, M. Santschi, E. Opsommer

HESAV - School of health sciences, University of Applied Sciences and Arts
Western Switzerland (HES-SO), Physiotherapy, Lausanne, Switzerland

Question: Hemiplegic shoulder pain is frequently observed in
individuals with stroke (up to 75% of the population) and usu-
ally occurs two to three months after the event. Its etiologies can
be diverse, which complicates treatment. One of the many pos-
sible treatment modalities is surface electrostimulation. A link
between shoulder pain and motor function seems to exist even
if its nature is not fully known yet. For example, strength and
power of the shoulder and the arm appear to be decreased when
pain occurs. The aim of this review is to investigate the efficacy
of electrostimulation treatment on shoulder pain and motor
function of the upper extremity in adult patients after a stroke.
Methods: Five databases were consulted between June 2016 and
January 2017. Only the studies published after 1980 that met our
inclusion criteria were kept. The eight remaining articles were
analyzed and evaluated using the Joanna Briggs Institute (JBI)
appraisal tools.

Results: Among the eight articles, six were randomized control
trials (RCT), another was a follow-up study and the last was a
quasi-experimental study. Four studies evaluated shoulder pain
but none of them were able to identify a positive change using
electrostimulation therapy. Regarding the motor function of the
upper extremity, three studies carried out during the subacute
stage demonstrated the efficacy of this treatment. In contrast,
during the chronic stage, two studies failed to show significant
improvement using electrostimulation therapy versus a control
group.

Conclusion: Electrostimulation is an interesting adjuvant treat-
ment for patients in the subacute stage after a stroke, where it
helps stimulate motor function recovery of the upper extremity.
The results concerning pain should be treated with caution,
because of the great methodological heterogeneity of the trials.
Additional studies are needed to confirm these results and to
furthermore evaluate the effects of electrostimulation during the
chronic post-stroke stage.

P013

Concurrent transcranial direct current stimulation (tDCS)

with Cycling exercise enhances knee joint position sense and
muscle force after chronic stroke

E Yadolahi', A. Rezasoltani', M. Mehrpour®

'Shahid Beheshti University of Medical Sciences, Rehabilitation Medicine,
Tehran, Iran, *Iran University of Medical Sciences, Neurology, Tehran, Iran
Background: Stroke is one of the leading causes of disabil-
ity worldwide. Functional impairment resulting in poor per-
formance in daily living activities in stroke individuals. The
development of therapeutic strategies that promote functional
recovery is a major goal of stroke research. We have developed
a new conceptual framework for balance training emphasiz-
ing Transcranial direct current stimulation (tDCS) , a new and
promising method to examine the therapeutic potential of tDCS
combined with balance training on motor performance in this
population.

Materials and methods: In this single-blinded cross over sham
controlled study, 5 session of anodal tDCS (2mA,20 min) com-
bined with daily session of leg cycle ergometer was delivered to
six post stroke hemiparetic individuals. Protocol comprised an
assessment of the maximum voluntary contraction (MVC) and
joint position sense for the paretic Tibialis Anterior before and
after active or sham tDCS. Anodal electrode was located over
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the leg motor cortex of the affected hemisphere and cathode
electrode over controlateral supraorbital area.

Results: After combined tDCS and balance training, the active
tDCS group showed statistically significant significant increase
in ankle dorsiflexion strength and joint position sense from
baseline, but not the sham group (P < 0.05).

Conclusions: This study suggests that augmenting cortical excit-
ability with tDCS combined with rehabilitation enhanced gener-
ating force in paretic limb which may opens up novel perspec-
tive for the use of tDCS in neurehabilitation after stroke.

P014

Peripheral Facial Palsy and mimicry after rehabilitation

N. S. Diagne’, M. S. Diop Sene’, M. Fall', A. G. Diop'

'Institut, Physical Medicine of Fann teaching Hospital, Dakar, Senegal

Introduction: The achievement of the facial nerve is common.
The lesions may be nuclear (Pontic) or sit on everything along
its path. It is agonizing and etiological diagnosis often difficult
unlike the positive diagnosis. There are few drug way especially
for the idiopathic form or most of the support is rehabilitative.
The objective of our study was to determine the contribution of
the rehabilitation in the management of facial paralysis periph-
eral and its etiologies mapping.

Methodology: A through a retrospective study on 1 year, 5 months,
all patients followed for peripheral facial paralysis in the
Department of physical medicine at Fann National Teaching
Hospital in Dakar, Senegal have been listed and the socio-
demographic characteristics, the severity of the deficit accord-
ing to the classification of Brackman and House, headquarters
of the deficit and the etiology was identified. Patients, whose
records have been enlisted, were summoned in February 2017
for an appreciation of the evolution of the facial paralysis and
the felt functional gene.

Results: Fifty-four (54) records of patients were enrolled. The sex
ratio (H/F) was 1.25 and the average age of 40,8. The motor defi-
cit was grade II in 18.51%, III (37.2%), IV (23.25%), V (11.62%),
VI (9.3%). Bell's palsy (68,51.%), otitis (16,66), the paratidec-
tomia (9.3%), traumatic fracture of rock (4.6 %) were the main
causes. After rehabilitation, facial paralysis was grade I in 6%
of cases, II (63.6%), III (15%), IV (9 %), V (6 %). Fifty-four cases
of patients were enrolled. Sex (M/F) ratio was 1.25 and the aver-
age age of 40.8 years. Peripheral facial paralysis was grade II in
18,51%, (37, 03 %), 111, IV (24,07 %), V (11.11%), VI (9.25%). Bells
palsy at (68,51%), otitis (16.66 %), the paratidectomia (7.40 %),
were the main causes. After rehabilitation, 62% of patients
were satisfied with the results and expressed no disability. The
most expressed functional gene was about food. The leak of the
drinks and the food bowl out of the mouth has been reported in
37.20 % of cases.
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Discussion and Conclusion: The aetiologies of peripheral facial
paralysis in sub - Saharan Africa are largely dominated by Bell
Palsy and otitis. The aesthetic and psychological repercussions
are certainly present in peripheral facial paralysis but it is
also functional. The most common discomfort was in the diet.
Conventional rehabilitation can considerably improve this dis-
comfort in the diet

P015

Please schedule on Wednesday 25 or Thursday 26 October?An
ergonomic upper-limb support (HOLSTER) to improve comfort
and enhance gait in patients with hemiparesis - a first insight
into an ongoing cross-over trial

A. Miihl', C. Benaim', B. Leger’, M. Eichenberger', F. Quellet',
F.Reynard, P. Terrier’, P. Vuadens’

!CRR, Sion, Switzerland,*Institute de recherche IRR, Sion, Switzerland

Introduction: Positioning the disabled upper-limb is important
to minimize discomfort while walking and practicing activities.
Sling and clothespin causing unwanted adduction and internal
rotation of the shoulder joint, often increase pain, limit mobility,
and alter gait pattern. We designed a low-cost and easy-to-use
device to secure the paretic limb in a physiological position.
We tailored a leather brace named HOLSTER (HOlding the Limb
after STroke through an Ergonomic Receptacle) that maintains
the arm along the trunk and positions the hand on the proximal
thigh. Objectives: Assess whether the HOLSTER is better accepted
by the patient and improves overall comfort while performing
daily activities. We also seek to show whether gait patterns are
different while walking with the HOLSTER compared to walking
with an arm sling.

Patients and methods: We are recruiting hospitalized patients
after a brain lesion in acute to sub-acute phase (maximum 12
month)). The inclusion criteria are: 1) shoulder paresis (force <2
MRC); 2) ability to maintain an upright position and/or to walk.
The initial examination consists in standardized questionnaires
and functional tests. The participants are then stratified (FAC
score 2 4) and randomized into two groups. They are equipped
either with an arm sling or a HOLSTER. Then, included patients
follow two physiotherapy sessions per days for four days. On
day five, a new battery of test is performed. Over the second
week, the groups are exchanged (cross-over) and a final exami-
nation is carried out. The study’s outcomes are: 2 minute walk
test, measurement of shoulder subluxation, muscle tone (Ash-
worth scale), subjective perceptions (satisfaction, pain, comfort,
and safety), gait patterns, and daily physical activity (measured
through an accelerometer).

PO15 Fig. 1

PO15 Fig. 2

Results and discussion: The end of the study is planned for 2019.
Here, we present the HOLSTER and preliminary results through
two case reports, showing that the HOLSTER is easy to use, low-
ers pain, and improves comfort.

P016

Assessing upper limb function post stroke — validation of
the Stroke Upper Limb Capacity Scale using the Fugl-Meyer
Assessment

M. Egger', J. Bergmann*?, F. Miiller*?

!Schon Klinik Bad Aibling, Bad Aibling, Germany, *Ludwig-Maximilians-
University Munich, German Center for Vertigo and Balance Disorders,
Munich, Germany

Question: The Stroke Upper Limb Capacity Scale (SULCS) consists
of ten items assessing the upper limb (UL) function of stroke
patients. The first three items investigate the proximal arm
basic capacities, the following four the UL capacities including
basic wrist and finger capacities and the last three items the
advanced control of wrist and finger movements. The SULCS
was found to be feasible, internally consistent, hierarchical and
unidimensional. Moreover, a good interrater realiability and a
high construct validity with the assessments ARAT and RMA
were shown. The Fugl-Meyer-Assessment (FMA) is the most
widely used clinical assessment for UL motor impairment post
stroke and reflects the pattern of recovery after stroke. It has
excellent quality criteria and is established as the standard for
proving the validity of UL measurements post stroke. The aim
of this investigation is to assess the validity of the SULCS using
the FMA. Methods: The SULCS and the FMA were assessed in 29
subacute and chronic stroke patients with moderate to severe
hemiparesis. Assessments were conducted two to three times at
intervals of three weeks resulting in a total of 8o data sets.
Results: Correlation analysis revealed a high correlation between
the scores of the SULCS and the FMA (rSp=0.913, p=0.000).
Changes in the scores were calculated as differences between
the consecutive tests. These differences yielded a significant
but weak correlation between the two assessments (rSp=0.289,
p=0.038). An improvement of 5 points on the FMA was consid-
ered a minimal detectable change (MDC). Improvements (5
FMA and >1 SULCS points) and unchanged conditions were
equally detected by both assessments in 58% of cases. 42%
of cases resulted in inconsistent results, i.e. 13% showed an
improvement on the FMA, but no change on the SULCS, and
29% an improvement on the SULCS, but no change on the FMA.
Conclusion: The scores of FMA and SULCS correlate highly, while
changes of the scores show only weak agreement. This might
be explained by the different conceptual constructions of the
assessments (recovery of UL function vs. task specific activity).
At some levels, a disproportional enhancement of motor func-
tion is required to reach a higher SULCS score. This has to be
considered when using the SULCS in clinical practice.
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Cognitive Reserve Index - a variable impacting rehabilitation
outcome in Parkinson's disease?

G. Piccinini’, I. Imbimbo?, D. Ricciard?, C. Santill?, R. Lo Monac?o’,
C. Loreti?, M. C. Vulpiani', M. C. Silver?, L. Padua>’

'Sant’Andrea Hospital, "Sapienza" University, Unit of Physical Medicine
and Rehabilitation, Rome, Italy, Don Carlo Gnocchi Foundation Onlus,
Milan, Italy, *Policlinico Agostino Gemelli, Universita Cattolica del Sacro
Cuore, Department of Geriatrics, Neurosciences and Orthopaedics, Rome,
Italy

Introduction: Cognitive reserve (CR) is an active process, expres-
sion of the individual capability of activating different brain
networks to cope with a brain damage. Studies showed the
association between high CR and lower age-related cognitive
decline [1]. There are some evidences about the influence of CR
on cognitive impairment in Parkinson’s disease (PD) [2].
Objective: To detect if there is a possible relationship between CR
and rehabilitation effectiveness in PD patients who underwent
a conventional rehabilitative protocol.

Materials and methods: This is an observational longitudinal study
that took place in the neurology outpatient Unit, University Hos-
pital. Fifty-three patients affected by idiopathic PD, stage 2—3
at the Hoehn and Yahr scale, were enrolled in the study. Each
patient underwent thirty-two group sessions of conventional
rehabilitative treatment. Patients were evaluated before starting
the treatment (To) and at the end of the rehabilitative program
(T1). Outcome measures considered at baseline were: Mini Men-
tal State Examination, Unified Parkinson’s Disease Rating Scale
Part I1I (clinician-scored monitored motor evaluation), Berg Bal-
ance Scale (BBS), Cognitive Reserve Index (CRI) questionnaire
and Brief Intelligence Test. BBS was repeated at T1.

Results: Considering the clinically meaningful change, as the
noticeable change in ability on 5-points, BBS improved in 26 %
of patients (BBS T1-To 25), in 2% worsened (BBS T1-To <5), in
72% remained stable (-4< BBS T1-To <4). BBS score significantly
improved after the treatment in those with lower CR total score.
Conclusions: From a preliminary analysis, it emerges that PD
patients with higher CRI are probably not enough stimulated
and motivated by a conventional rehabilitation as much as the
would and they could have a higher motor improvement if they
performed a more stimulating non-conventional rehabilitation
(e.g. robotic, virtual reality). CR appears a significant variable
that physicians should consider in the choice of the appropriate
rehabilitative treatment, tailored on patients’ characteristics
and needs.

[1] HindleJV, Martyr A, Clare L. Cognitive reserve in Parkinson's disease: a
systematic review and meta-analysis. Parkinsonism Relat Disord 2014;
20: 1-7.

[2] Poletti M, Emre M, Bonuccelli U. Mild cognitive impairment and cog-
nitive reserve in Parkinson's disease. Parkinsonism Relat Disord 2011;

17: 579—-86.

P018

Decoding movement intentions from EEG activity in subcortical
and cortical stroke patients minimising the influence of
artifacts

E. Lépez-Larraz', T. C. Figueiredo’, C. Bibian', A. M. Ray',
N. Birbaumer*?, A. Ramos-Murguialday*’

"University of Tiibingen, Tiibingen, Germany, *‘Wyss Center for Bio and
Neuroengeneering, Geneva, Switzerland, *TECNALIA Health Technologies,
San Sebastian, Spain

Introduction: Traditional rehabilitation remains unsuccessful for
severely paralyzed stroke patients with no residual movement.
Although brain-machine interfaces (BMI) have appeared as the
only means to induce motor recovery in this population, they are
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still at a very preliminary stage and many optimizations have to
be carried out to improve their efficacy and to personalize them
for each specific patient. Electroencephalography (EEG)-based
BMIs constitute an accessible tool to decode movement inten-
tions from completely paralyzed patients and associate those
intentions to a contingent peripheral feedback, facilitating
Hebbian plasticity. However, the low signal-to-noise ratio of the
EEG and its easiness to get contaminated by artifacts hinders its
direct application in out-of-the-lab environments.

Objective: This study aims at evaluating the influence of EEG
artifacts on the decoding of movement intentions in chronic
stroke patients with lesions involving the motor cortex or with
intact motor cortex.

Patients and methods: Twenty-eight chronic stroke patients with
complete hand paralysis were recruited: 14 of them with subcor-
tical lesions only, and 14 with cortical and subcortical lesions.
Their EEG activity was recorded while they attempted to move
their paralyzed hand. A BMI for decoding movement intentions
was built, relying on features extracted from the ipsilesional
hemisphere. To study the influence of artifacts, the BMI was
trained in two different conditions: one removing trials con-
taining EEG artifacts (i.e., eye movements, motion and muscle
artifacts) from the training dataset, and one leaving the training
dataset without removing artifacts.

Results: Our results show that patients with lesions excluding the
motor cortex achieve a higher overall BMI performance (around
10% higher). In both patient groups, the removal of trials with
EEG artifacts from the training dataset leads to lower BMI per-
formances (3-5% lower).

Conclusions: Although leading to lower performances, removing
EEG artifacts might help to better characterize the neural activ-
ity related to movement intentions and to provide associative
feedback truly dependent on the brain activity, and not on other
compensatory activity. Future research should focus on the
improvement of the methodologies to enhance the BMI perfor-
mances, especially for patients with cortical stroke, whose low
accuracy might lead to lower efficacy of BMI-based rehabilita-
tion interventions.

P019
Effects of isokinetic training in patients with stroke
L M. Borda, L. Irsay', I. Onac, V. Ciortea, R. Ungur

University of Medicine and Pharmacy "Iuliu Hatieganu", Medical
Rehabilitation, Cluj-Napoca, Romania

Introduction: Stroke is a common cause of muscle weakness, gait
disorder and disability. Isokinetic training is an efficient modal-
ity to recover muscle strength and, at the same time, to assess it
objectively. It has been proven that muscle strength was signifi-
cantly correlated with gait performance.

Objectives: The goal of the study was to evaluate the effects of
isokinetic training on muscle strength at the knee level and on
functional performance in hemiparetic stroke patients.

Materials and methods: 24 patients were randomly assigned into
either study group or control group. Conventional rehabilitation
program was applied to patients from both groups. Patients
from study group had, additionally, an isokinetic training ses-
sion per day, consisting of maximal concentric contractions of
knee extensor and flexor muscles, performed at angular veloci-
ties of 1800/sec and 1200/sec. Both training programs were car-
ried out 5 days a week for 2 weeks. Outcome measures were per-
formed on the first and the last days of treatment and included
isokinetic peak torque of knee extensor and flexor muscles,
evaluated at angular velocities of 1800/sec and 1200/sec, using
a Gymnex Iso 1 Dynamometer. Functional performance was
assessed using Functional Independence Measure (FIM) scale
and Time Up and Go (TUG) test.
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Results: Compared to baseline, peak torque of the knee mus-
cles increased in both groups, but significantly better in the
study group (p<o0.05). Also, functional performance (FIM, TUG)
increased in both groups, but the improvement was significant-
ly higher in the isokinetic training group (p<0.05).

Conclusion: Isokinetic strengthening training in stroke patients
brought supplementary benefits in addition to conventional
rehabilitation.

P020

Effects of treadmill training with adding load on
measurements of functional mobility and postural balance in
subjects with stroke - a randomised controlled trial

E. M. Silva, T. S. Ribeiro, T. C. Silva, M. P. Costa, F. A. Cavalcanti,
A. R. Lindquist
Federal University of Rio Grande do Norte, Physical Therapy, Natal, Brazil

Background: Constraint-Induced Movement Therapy (CIMT) is
commonly used for upper limb motor recovery after stroke, with
fewer studies about this therapy for lower limbs.

Objective: To examine the effects of load addition as a restraint
for the non-paretic lower limb on functional mobility and pos-
tural balance in subjects with stroke.

Patients and methods: A 40-day follow up, single-blind random-
ized controlled trial. 38 communitydwelling subacute stroke
subjects (mean time since stroke: 4.5 months). Participants were
randomized into treadmill training with load on non-paretic
ankle (experimental group) or treadmill training without load
(control group), with both groups performing training every day
of the week for two consecutive weeks. Main Outcome measures:
Postural balance was evaluated by the Berg Balance Scale (BBS).
Functional mobility was assessed by the Timed Up and Go test
(TUG) and by kinematic parameters of turning movement, using
the Qualisys System. These measures were obtained at baseline,
mid-training, post-training and follow-up.

Results: Repeated-measures analysis of variance showed a sig-
nificant effect for time, with improvements in postural balance
(BBS: F=39.39, P<.001) and functional mobility, showed by
TUG (F=18.33, P<.001) and by kinematic turning parameters
(turn speed: F=35.13, P< .001; stride length: F=29.71, P<.001;
stride time: F=13.42, P< .001; double support time: F=17.48,
P<.001), without statistical difference between groups. All these
improvements were maintained in follow-up.

Conclusions: The improvement which occurred in both groups
suggests that two-weeks of treadmill gait training associated
to home-based exercises can be effective to improve postural
balance and functional mobility in subacute stroke patients.
Considering these measurements, load addition has not shown
to be a differential factor in intervention.

P021
High-level mobility training to foster effective and efficient
functional recovery following an acute stroke - a case study

E. Gallo

Rusk Rehabilitation at NYU Langone Medical Center, Physical Therapy,
New York, United States

Specificity, amount, and intensity are key variables for motor
recovery. Providing sufficient task specific practice for many
behaviors represents a challenge. Evidence suggests that less
practice of a more complex task leads to improvements in a
simpler task. Developing interventions that combines intensive
training with complex tasks may offer an opportunity for effec-
tive interventions. Williams and Schache (W&S) developed a
conceptual framework for retraining High Level Mobility (HLM)

following traumatic brain injury structured around the hierar-
chy of skills using the HiMat and biomechanical characteristics
of running. The purpose of this case study is to illustrate the
effectiveness of this framework on an adult with an acute stroke.
A 32 year-old man was referred to outpatient physical therapy.
He presented with right hemiparesis requiring a brace to walk.
He was unable to work. He was prescribed HLM training follow-
ing W&S framework. The program consisted of interventions at
the skill level following the hierarchical ordering of the mobility
continuum as defined by the HiMat, and running biomechanics.
The patient learned pre-running skills (walking over obstacles,
stairs, lunges), running skills (bounding, running) and post run-
ning skills (hoping, skipping, agility drills). Training intensity
was monitored using Rate of Perceived Exertion (RPE) scale.
Initially, patient gait speed (GS) was 1.0 m/s, he walked 1220 ft
during 6 minute walk test (6MWT), his HiMat score was 19/54.
He was unable to run, hop, skip and stand on Right Leg (RL).
He regained the ability to run after 5 visits. After g visits, his
GS was 1.5 m/s, he walked 1700ft during 6MWT, his HiMat score
was 29/54. He was able to stand for 5 sec on RL. During each
session, he reported high training intensity (214 on RPE scale).
He also returned to work and no longer used a brace. This pro-
gram enabled the patient to acquire more complex skills such
as running. It forced him to practice more complex tasks than
walking which could have promoted reverse transfer explain-
ing his walking improvements. It also offered opportunities for
high intensity training, which fosters greater neuroplasticity.
These results suggest that this program was effective in foster-
ing functional recovery. Research will be required to further test
this program.

P022

Postural stability and lokomat therapy in patients with stroke
and severe gait disorder

S. Eicher, A. Dewor, R. Schweinfurther, T. Huster, J. C. Moller, L. P.
Paredes, D. Zutter

Rehaklinik Zihlschlacht, Zihlschlacht, Switzerland

Question: Many stroke patients suffer from gait disorder and/
or disturbances of balance. Locomat therapy (LT) is an estab-
lished therapy for gait rehabilitation after stroke. However, only
little data are available with respect to LT and postural stability
during stance. At the beginning of the LT we measured the dif-
ference in deviations from the center of gravity (CG) in order to
assess its possible effect on postural stability after stroke.
Methods: 11 stroke patients (4 male; 60+15 years; time from stroke
onset 20-51 days) with a severe gait disorder (median FAC<1)
were examined by measuring the deviations from the CG at the
beginning and at the end of two out of the first three lokomat
sessions. 6 patients were able to stand freely (non-pushers),
while 5 patients featured the pusher syndrome (pushers). The
non-pushers had 55¢22 min and the pushers 48+23 min of LT
(p=0.62). The deviations from the CG (cm), the radius of sway
(cm) and area of movement (cmz2) were measured with the Medi-
Balance Pro Board (MediTECH, Germany).

Results: Over all patients, there were no significant changes
between the 1st and last measurement. However, the results
differed between the 6 non-pushers and the 5 pushers. Non-
pushers showed a decrease of the overall deviation from the CG
by 27% (p=0.06), the mean radius of sway by 14 % (p=0.28), the
maximum radius of sway by 27 % (p=0.03) and the area of move-
ment by 52% (p=0.01). In both groups the horizontal deviation
of CG and the horizontal maximum radius of sway decreased,
in non-pushers by 19% (p=0.45) and 12% (p=0.46), in pushers
by 28% (p=0.1) and 27% (p=0.03). All other values in pushers
increased.
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Conclusions: This pilot study indicates that stroke patients with a
severe gait disorder may benefit from LT with respect to postural
stability during stance. This, however, may rather be true for
patients without a pusher syndrome. Future research should
confirm these preliminary data and investigate whether the pos-
sible improvement of postural stability is due to a specific effect
or rather due to an improved use of the paretic leg.

P023

Rapid strength and eccentric muscle training in
neurorehabilitation

S. Eicher', A. Dewor’, R. Schweinfurther', D. Marks’, ]. C. Moller',
M. Urban’, D. Zutter'

'Rehaklinik Zihlschlacht, Zihlschlacht, Switzerland

Question: Injuries of the central nervous system affect human
gait. Pathological gait patterns are associated with significant
changes in basic gait parameters like walking speed, stride
length and cadence. The importance of rapid strength and
eccentric muscle training is well known in sports science, but
not commonly integrated in neurological rehabilitation con-
cepts. The "Gait training program+" (GTP+) was adapted from a
concept published by G6tz-Neumann and added to our standard
neurorehabilitative therapy focusing on improving intramuscu-
lar coordination, rapid/explosive strength and eccentric muscle
activity. This program aims at patients with a strong motivation
to improve their gait.

Methods: 31 in-patients (20 male, age 59+13 years) with different
neurological conditions such as stroke and multiple sclerosis
featuring a Functional Ambulation Category > 3 participated in
the GTP+. At the beginning of the 1st session (60 min) a timed
10-meter walk test was performed and documented by video.
Subsequently, a customized training was performed and the
video documentation (VD) was repeated by the end of this ses-
sion. Walking speed, double stride length and cadence were
calculated and the main gait problems were explained to the
patient by using the VD. Then the patient received an intense
30-min gait and a mainly eccentric muscle training both three
times a week. The entire program lasted on average 3 weeks and
was completed with a final VD.

Results: Already after the 1st session a significant improve-
ment of self-paced walking speed and double stride length
was observed (p=0.001). After the performance of the 3-week
program all examined gait parameters improved significantly
(p<0.001).

Conclusions: Our data suggest that neurological patients with per-
sistent gait problems may benefit from a customized gait train-
ing such as GTP+, indicating the importance of rapid/explosive

strength and eccentric muscle activity in neurorehabilitation.
[1] G6tz-Neumann K: Gehen verstehen — Ganganalyse in der Physiothera-
pie. Thieme Verlag, 2011

P024

Repeated split-belt treadmill walking improved gait ability in
individuals with chronic stroke — a pilot study

M. Betschart', S. Nadeaw’, B. ]. McFadyer?

Centre de recherche interdisciplinaire en réadaptation (CRIR), Research
, Montréal, Canada2 Université de Montréal, Ecole de réadaptation,
Montréal, Canada,*Faculté de médecine, Université de Laval, Département
de réadaptation, Québec, Canada

Introduction: Frequently reported characteristics in gait post-
stroke include reduced gait speed (Ada, Dean, and Lindley, 2013;
Lord et al, 2004), endurance (Dunn et al, 2015) and symmetry
(Patterson et al, 2008) compared to unimpaired individuals.
Objective: This study investigated the effects and feasibility of
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repeated split-belt treadmill (SBT) walking on gait ability in
individuals post-stroke.

Patients and methods: Twelve individuals with a first unilateral
cerebral stroke (10 males; mean age 53 (SD 8.74); mean time
post-stroke 25 months (SD 23.5); 9 left-sided stroke) and initial
step length asymmetry (ratio=1.10-2.05) volunteered for the
study. Participants were trained by physiotherapists from an
outpatient rehabilitation center six times over 2-3 weeks using
a SBT protocol.

Results: After the six sessions of training, all participants
reduced their step length asymmetry from an average ratio of
1.39 (SD=0.28) to 1.16 (SD=0.16) (p=0.002) and increased walking
speed (p=0.043). Improvements in symmetry and speed were
retained over one month (p<0.008). No effect was observed in
participants’ endurance, assessed with the 6-Minute Walk Test.
Conclusion: These findings suggest that the present SBT protocol
has potential to be an efficient intervention to improve both SL
symmetry and gait speed, in individuals post-stroke.

[1] AdaL,Dean C and Lindley R. Randomized trial of treadmill training to
improve walking in community-dwelling people after stroke: the AM-
BULATE trial. International Journal of Stroke 2013; 8: 436—44.

[2] Dunn A, Marsden DL, Nugent E, Van Vliet P, Spratt NJ, Attia ] and Cal-
lister R 2015 Protocol variations and six-minute walk test performance
in stroke survivors: a systematic review with meta-analysis. Stroke Res
Treat 2015: 1-28.

[3] Lord SE, McPherson K, McNaughton HK, Rochester L. and Weatherall

M. Community ambulation after stroke: how important and obtainable

is it and what measures appear predictive? Archives of Physical Medi-

cine and Rehabilitation 2004; 85: 234—9.

Patterson K, Parafianowicz I, Danells CJ, Closson V, Verrier M, Staines

R, Black SE and Mcllroy W. Gait Asymmetry in Community-Ambulat-

ing Stroke Survivors. Archives of Physical Medicine and Rehabilitation

2008; 89: 304-10.
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Training of balance and verticality control in subacute stroke
patients - a pilot trial using the SpaceCurl

I. Bergmann'?, C. Krewer', S. Tillmanr?, F. Miiller*?, K. Jahn*?

!Schén Klinik Bad Aibling, Motor Research, Bad Aibling, Germany, *Ludwig-
Maximilians University of Munich, German Center for Vertigo and Balance
Disorders (DSGZ), Munich, Germany, 3Schon Klinik Bad Aibling, Bad
Aibling, Germany

Question: Several approaches have been described to train stand-
ing balance after stroke. However, most of these are not feasible
for severely affected patients who are not able to stand unas-
sisted. The Spacecurl is a cardanic suspension apparatus that
allows balance training in a standing position while being suf-
ficiently secured to prevent falling. Although advertised for this
indication there is no evidence on its use in stroke patients. The
aim of this pilot trial was to provide preliminary evidence on the
feasibility and effectiveness of balance and verticality training
with the Spacecurl in stroke patients.

Methods: Subacute stroke patients with severe to moderate bal-
ance impairments (Berg Balance Scale [BBS] score 4—45) were
included. We used a 2-week multiple baseline design to control
for intervention effects. The intervention period lasted 3 weeks
with 5 sessions (30 min each) of Spacecurl therapy per week. It
was followed by a 2-week follow-up phase. During the baseline
and follow-up phases patients received standard physiotherapy
treatment as inpatients of a rehabilitation center. Bipedal pos-
turography, the BBS, and the subjective postural vertical (SPV)
were assessed after every week.

Results: We included 19 patients, 13 of them finished the inter-
vention phase per protocol. Three patients were discharged
before or during the intervention phase, one patient declined to
continue due to pain in the knees, and two due to deterioration
of the general condition. At baseline, four patients were not able
to stand unassisted for 30 sec; two of them were able to perform
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the task after the intervention period. During the 30 min train-
ing sessions, patients spent 20 to 25 min standing in the device.
Standing balance measured with the BBS and posturography
significantly improved over the study period, but improvements
were not significantly different between the study phases.
Assessment with the BBS was feasible in all patients; posturog-
raphy was only possible in patients who were able to stand
unassisted. The SPV in the frontal and sagittal plane was on
average within the ranges of normality and did not change over
the study period.

Conclusions: Balance training with the Spacecurl is safe in stroke
patients. Also severely affected patients, not able to stand unas-
sisted, can do the training in an upright standing position for
up to 25 min. The effectiveness of this training varies between
subjects and needs further investigation.

P026

Varus foot deformity after stroke and the role of tibialis
posterior

S. Kocer', E. Grana', V. Aurore’, L. Filgueira®

'Hopital du Jura, Rehabilitation, Porrentruy, Switzerland, *University of
Fribourg, Anatomy, Fribourg, Switzerland

Introduction and objectives:Chronic stroke often results in spastic
muscles of the leg with deficiency of walking and in many cases
with the development of a varus or equinovarus foot. Often the
tibialis posterior muscle is thought to be responsible for the foot
condition which is therefore treated with botulinum toxin injec-
tion or other similar treatments. However, little is known about
the isolated function and structure of the tibialis posterior,
and thus its contribution to the foot condition and to the gait.
Methods: This study investigates the structure and function of
the tibialis posterior muscle. Using cadaveric material various
parameters is investigated, including the points of origin and
its relationship with surrounding muscles and fascial layers,
innervation patterns, histological distribution of neuromuscular
junctions, as well as the functional and histological properties
of the tendon. In addition, dynamic poly EMG is recorded on
post stroke patients with varus or equinovarus deformities, as
well as the surface EMG of the tibialis posterior, tibialis ante-
rior, the soleus, gastrocnemius and peroneus longus muscles.
Activation time of these muscles is analyzed at comfortable gait.
Results: Will be presented in September.

Conclusion: This study supports the importance of the tibi-
alis posterior muscle with its special structure and function in
chronic post-stroke foot deformities and deficiency of gait.

P027

Refractory case of paroxysmal autonomic instability with
dystonia syndrome following cardiac arrest managed using
botulinum toxin type A injection

N. A. Jadoon, A. Salawu, A. ljaz, S. Kaur

Hull and East Yorkshire Hospitals NHS Trust, Neuro-Rehabilitatoon, Hull,
United Kingdom

Paroxysmal autonomic instability with dystonia (PAID) is a syn-
drome commonly occurring following traumatic brain injury,
with symptoms of intermittent agitation, hyperthermia, tachy-
cardia, hypertension, diaphoresis and tachypnea. It is rare
following prolonged cardiac arrest and can be a challenge to
promptly recognise and manage it specially if it presents early
in the course of intensive care stay. We present the case of a 43
year old male who had an out of hospital cardiac arrest with a
down time of 25 minutes. ROSC was achieved after CPR and DC
cardioversion by ambulance crew. The patient suffered severe
hypoxic brain injury and was transferred to ward for neuro-

rehabilitation following intensive care stay. On the ward, patient
had episodes of agitation, sweating, tachycardia, tachypnea
and dystonic posturing. After series of workup to determine the
presence of infection as cause of febrile episodes, a diagnosis of
PAID syndrome was made. After trying various first and second
line agents, clonidine, clonazepam, pregabalin, dantrolene,
amantadine and Botulinum Toxin A injection resulted in con-
trol of symptoms. Accordingly, BNT-A injection is proposed as
a treatment option in cases where other muscle relaxants fail to
control dystonia.

P028

Gripping stroke patients with shoulder pain

N. S. Diagne, M. Fall, M. S. Diop Sene, A. G. Diop

Institut, Physical Medicine of Fann teaching Hospital, Dakar, Senegal

Introduction: The shoulder pain in the hemiplegic limb function
alters, extends the length of hospital stay and decreases adher-
ence to rehabilitation [1, 2].

Objectives: To evaluate the precision grip in patients who have a
complicated vascular hemiplegic shoulder pain.

Methodology: All stroke hemiplegic patients progressing under
2 years, presented shoulder pain, followed for rehabilitation
at the National Orthopaedic Center in Dakar (Senegal) were
included. Precision grip was evaluted by the Nine Hole Teg Test
which consist of putting 25 rods to the corresponding holes in
the fastest way and remove them immediately. The duration of
the test was recorded. The characteristics of pain etiologies were
also identified.

Results: 50 patients including 28 men, average age 57.34 % were
included. The pain was neuropathic (16%). The score of the
VisualAnalogue Scale was 5.46. Shoulder stiffness was identi-
fied in 54 %. 20 % of patientshad a normal precision grip, abnor-
mal (16 %). Only 14 % of patients were able to perform the Nine
Hole Peg Test with an average of 4mn 25s.

Discussion: The shoulder pain in stroke patients alters the
patient's experience and limb function [1, 2] in particular
manual dexterity.

[1] Koog Y, Jin S, Yoon K, Min B. Interventions for hemiplegic shoulder
pain: a systematic review of randomised controlled trials. Disabil Re-
habil 2010; 32: 282-

[2] Roy CW, Sands MR, Hill LD. Shoulder pain in acutely admitted hemi-
plegics. Clin Rehabil 1994;8(4):334-40.

P030

Systemic lupus erythematosus first manifestation as a
stroke - Is it common? - an alert case

M. Saavedra, A. Maia e Silva, O. Martins Cardoso, F. Pereira,
B. Moreno, A. Alves

Hospital Senhora da Oliveira, Guimardes, Portugal

Systemic lupus erythematosus (SLE) is a multisystem auto-
immune connective tissue disorder with a variety of clinical
presentations, neurologic manifestations are among possible
features. Less than 40-50% of events are due to underlying
central nervous system (CNS) lupus activity. The most common
manifestations are the organic encephalopathies (35-75% of
case series) but other manifestations such as stroke may occur.
Stroke is clinically evident in 5-10% of most series and may
involve small, medium, or large vessels. Central nervous system
events in SLE have a more favourable outcome than events
secondary to non-SLE causes, although they do have a negative
impact on the quality of life of the patient and vary in severity
and frequency. Cerebral lupus is finest managed with the coop-
eration of neurologists, physiatrists, clinical immunologists,
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renal physicians, rheumatologists, and eventually the primary
care physicians.This work aims to highlight the case of a patient
admitted to the emergency room with stroke attributable to cen-
tral nervous system lupus activity, being this his first manifesta-
tion of the disease. It was used the clinical process of the patient
as well as scientific articles published in PubMed using "CNS
lupus", "systemic vasculitis" and "stroke in SLE". We report a
case of a male patient, 36 years old, with no previous known dis-
eases, hospitalized after onset of gait ataxia, right hemiparesis
and dysarthria, diagnosed with stroke from CNS lupus origin. He
was observed in inpatient Hospital care by Physical and Reha-
bilitation Medicine after a collaboration request from Internal
Medicine and started a multidisciplinary rehabilitation program
with very positive recovery. The global outcome of CNS lupus,
quality of life, and prognosis can be enhanced with close follow-
up and coordination between different specialties physicians
and this diagnosis should be present in every physician’s mind
when evaluating a patient with acute neurological findings.

P031

Assessment and treatment of patients with prolonged
disorders of consciousness

S. K. Dhamapurkar'?, B. Wilsor?, A. Shiel’, G. Florschutz'

'The Raphael Medical Centre, Occupational Therapy, Tonbridge, United
Kingdom, *The National University of Galway, Ireland, Occupational
Therapy, Galway, Ireland, *The Raphael Medical Centre, Neuropsychology,
Tonbridge, United Kingdom

Objectives: Survivors of brain injury may, in some cases, sur-
vive for many years in a Prolonged Disorder of Consciousness
(defined as being in a vegetative state (VS) or a minimally
conscious state (MCS) for 12 months or more) raising challenges
in relation to their ongoing care and rehabilitation. A series of
three studies examining assessment and treatment were car-
ried out with patients in Prolonged Disorder of Consciousness
(PDOC). The first was a longitudinal study of recovery from per-
sistent VS in a single case study. The second question examined
whether a pharmacological intervention (Modafinil) impacted
on the level of consciousness and the third examined infections
in patients with a PDOC and whether scores on the Wessex Head
Injury Matrix (WHIM) decreased prior to an infection being
diagnosed.

Methods: Retrospective data for all patients who were regu-
larly assessed with the WHIM and the JFK Coma Recovery
Scale- Revised were examined. Scores from the JFK were used to
determine if patients were in VS or a MCS and scores from the
WHIM were used to determine change in status.

Results: Results showed that (i) continuing improvement and/
or delayed recovery is possible after a prolonged period of
impaired consciousness; (ii) Modafinil appears to be beneficial
for enhancing cognition in PDOC patients. Traumatic brain
injured patients (n=11) benefited more than non-traumatic brain
injured patients (n=6) and (iii) WHIM scores decreased in all
MCS patients (n=14) but not for the VS patients (n=7).
Conclusion: Results suggest that continuing improvement is
possible in survivors of severely brain injured patients. MCS
patients showed more favourable outcomes relative to patients
diagnosed with VS and that difference was more pronounced for
traumatic versus non-traumatic brain injured patients. A drop in
WHIM scores indicates a possible infection.

[1] Dhamapurkar S, Rose A, Florschutz G, Wilson B. The natural history
of continuing improvement in an individual after a long period of im-
paired consciousness: The story of L.]. Brain injury 2016; 30(2): 230—6.

[2] Giacino],Kalmar K, Whyte The JFK coma recovery scale-revised: mea-
surement characteristics and diagnostic utility. Arch Phys Med Rehabil.
2004; 85: 2020—9

[3] ShielA,Wilson BA, McLellan L, et al. The Wessex head injury matrix
(WHIM). Bury St. Edmands, UK: Thames Valley Test Company; 2000
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Biomechanical study of the finger of the hand as a prognostic
factor for the recovery of the paretic upper extremity in
patients with acute stroke

N. Tico-Falguera', E. Pefia-Pitarch’, M. Abenoza-Guardiola’, G.
Sirvent-Batalla', G. Romero-Culleres’, L. Sucarrats-Cribilles’
Xarxa Assistencial Universitaria de Manresa, Physical Medicine and
Rehabilitation, Manresa, Spain, *Escola Politécnica Superior d’Enginyeria
de Manresa, Manresa, Spain

Introduction: Stroke is one of the most serious and common
public health problems. Impairment of the upper extremity (UE)
following stroke affects 50-80% of patients. The most reliable
prognostic factors associated with UE recovery are localised
motor impairments, especially in the musculature of the hand
and abduction of the shoulder in the first days after a stroke.
Evaluation of the biomechanics of the hand allows an accurate
identification of the motion arcs of the digital joints.

Objective: Assess the prognostic value of the range of motion of
the finger joints using an instrumental glove (CyberGlove II®)
one week after stroke for UE functional recovery at 6 months.
Methods: A prospective, longitudinal, observational study with
follow-ups at 3—4 days, 1 week, 3 and 6 months of patients with
UE motor impairment. Variables collected included: demo-
graphic data, level of stroke severity (NIHSS), deep sensitivity,
sphincter incontinence, Fugl Meyer Assessment of UE (FM- UE),
muscle balance with the Medical Research Council (MRC),
muscle tone (Modified Ashworth Scale) and pre- and post-
stroke functional ability (Barthel Index and Modified Rankin
Scale). Active range of motion of the metacarpophalangeal and
interphalangeal joints of the index, middle finger, annulary,
and little finger was assessed with CyberGlove II® without and
against gravity. The dependent variable UE function was evalu-
ated with the Action Research Arm Test (ARAT) categorized as
good function (ARAT>10) and poor function (ARAT<10).

Results: 31 patients were included, 18 of which completed the
6-month follow-up. Mean age was 68.2 years (SD=9.1) and
72.2% were men. A total of 77.8 % of strokes were ischemic, and
50 % of these were lacunar. Mean NIHSS score was 9.2 (SD=5.5).
At 1-week follow-up, statistically significant differences were
observed in the range of motion of proximal and distal inter-
phalangeal joints of the index and annulary against gravity
between the two ARAT groups and in maximum flexion for the
same joints of the index, middle finger and annulary in both
positions.

Conclusions: The biomechanical assessment of the range of
motion of the proximal and distal interphalangeal joints of the
index, middle finger and annulary of the hand one week post
stroke has prognostic value for UE function recovery 6 months
after stroke.

P033
Early start of (neuro)rehabilitation is in favour of the patient
with complex care

T. Bezeij van, J. Velzen van, J. Nagtegaal, R. Lijster de

Rehabilitation Centre Heliomare, Optimum Care, Wijk aan Zee, Netherlands

Introduction: For patients from Intensive Care Units, not enough
recovered for a regular Rehabilitation Centre , there is a new
concept of care in the Netherlands: Optimum Care (OC) in Reha-
bilitation Centre Heliomare. Because of dependency of complex
care like mechanical ventilation , patients stay unnecessary
long on the intensive care unit with all the negative effects of
immobilization.

Objectives: The earlier the start of intensive rehabilitation, the
better the outcome and reduction of length of stay. For patients
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with severe stroke, Spinal cord injury, Neuro Muscular Dis-
ease, Traumatic Brain Injury or Intensive Care Unit Acquired
Weakness with complex care we started a new department
Optimum Care. The Optimum Care combines intensive care in
combination with intensive rehabilitation care. It is a stepped
care model. In about six weeks patients are stable enough for a
regular department in the Rehabilitation Centre.

Patients and methods: One year before the start of the OC
patients marked as potentially candidates for the OC (control
group N=8) were followed and compared with the population
starting at the Optimum Care (OC group (N=73). We followed
the time path from the first day in the hospital, the transfer to
the rehabilitation center till the day of depart from the reha-
bilitation center.

Results: Comparing with the control group the OC patients had
a mean reduction of the hospital stay of 27 days (75 days vs 48
days) . The mean stay at the OC was 33 days. The total stay in the
rehabilitation center of the control group was a mean of 166 days
versus 130 days of the control group. From the first hospital day
till discharge from the rehabilitation center the OC group shows
a total mean reduction of 63 days.

Conclusion: Combining intensive care in with intensive rehabili-
tation care at an Optimum Care department in a Rehabilitation
Centre gives a reduction of clinical stay (hospital and rehabilita-
tion center) with a mean of 63 days. That’s not only in favor for
the patient but it’s also a financial attractive alternative. Further
outcome measurements will follow.

P034

Family caregivers of adult patients with severe disorders of
consciousness (unresponsive wakefulness syndrome and
minimally conscious state) during early neurorehabilitation

L Buesching
Rehaklinik Bellikon, Neurorehabilitation , Bellikon, Switzerland

Introduction: In science, health politics and public media, there
is a rise of attention regarding informal caregiving by family
members or other persons close to the patient. Family caregiv-
ers can be considered as service providers and at the same
time as a health risk group, having to cope with considerable
stressors and burden of caregiving. Not only from an individual
perspective but also from a health economics view, caregiving
by family caregivers is of high relevance. In both roles — as ser-
vice provider and as member of a health risk group — there is an
assumed need of preventive and competence enhancing care-
giver education starting in an early stage of neurorehabilitation.
Regarding family members of patients with severe Disorders of
Consciousness, there is a lack of evidence-based concepts for
caregiver education.

Objectives: The aim of this conceptual presentation is to give an
overview of the current state of research about family caregivers
of patients with severe Disorders of Consciousness, to analyze
the need of this target group for caregiver education, and to dis-
cuss an interdisciplinary process model for caregiver education
during early neurorehabilitation.

Patients and methods: The analysis focuses on family members or
other informal caregivers of patients with Unresponsive Wake-
fulness Syndrome or Minimally Conscious State. This congress
presentation is based on a conceptual thesis in the field of
health services research and Applied Therapy science, using the
methodology of Evidence-based Health Care.

Results: Literature analysis shows that the current state of
research is limited. Available data is however sufficient to prove
the need of the target group for caregiver education and to
develop a process model for interventions for caregivers, aiming
at competency enhancement and disease prevention.

Conclusion: Evidence shows that there is a need of caregiver
education for family caregivers of patients with severe Disorders
of Consciousness starting in early neurorehabilitation. In many
cases, this need is not yet sufficiently taken into consideration
and acted on by rehabilitation institutions and the interdisci-
plinary rehab team.

P035

Helping stroke survivors recover walking abilities through
augmented reality gait training during early rehabilitation -
first insight into the Gait Adaptation for Stroke Patients with
Augmented Reality (GASPAR) trial

C. Rossano’, X. Jordan?, P. Vuadens?, P. Terrier'

Clinique Romande de Réadaptation, Research department, Sion,
Switzerland, *Clinique Romande de Réadaptation, Paraplegia department,
Sion, Switzerland, *Clinique Romande de Réadaptation, Neurorehabilitation
department, Sion, Switzerland

Introduction: Many stroke survivors suffer from lower-limb dis-
abilities and restricted walking abilities. In early rehabilitation,
repeated walking exercises stimulate brain plasticity and motor
relearning. However, an unsteady gait may persist, which can
impede the adaptation to changing environments and can lead
to greater fall risk. Gait training with augmented reality provid-
ing visual feedback has been recommended to improve gait
coordination and walking abilities.

Objectives: The objective of the study is to test whether a gait
rehabilitation program using augmented reality is superior
to a conventional treadmill training program of equivalent
intensity.

Patients and method: The GASPAR trial (Gait Adaptation for
Stroke Patients with Augmented Reality) is a single-center,
parallel-arms, non-blind, superiority randomized controlled
trial. The participants are recruited among patients hospitalized
for early rehabilitation (<50 days after stroke). The recruitment
began in July 2016. The intervention uses two instrumented
treadmills equipped with projectors that display shapes on the
walking surface [Rehawalk (Zebris Medical) and C-mill (Motek-
Force Link)]. Specific exercises for gait symmetry, coordina-
tion enhancement, and gait agility are provided. The program
includes 20 thirty-minute sessions spanning four weeks. The
control group follows a standard treadmill intervention of
comparable intensity. The trial includes pre-, post-intervention,
and 8-month follow-ups, and a longitudinal analysis of gait
parameters measured through the instrumented treadmills dur-
ing intervention. The principal outcomes are walking speed (2
min. walk test) and spatiotemporal gait parameters. Secondary
outcomes include balance control (Berg balance test), fear of
falling (falls efficacy scale), fall rate, and health status (SF-36).
Results: Here, we show preliminary results illustrating the gait
recovery in selected cases. For instance, Figure 1 shows the
center of pressure trajectory (butterfly graph) recorded during
treadmill walking in a healthy control and in a hemiparetic par-

Healthy controd

38 days post-stroke After 11 training sessions

PO35 Fig. 1
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ticipant after an ischemic stroke (left middle artery), before and
after the intervention.

Conclusion: An interim analysis of 30 patients is planned in 2018.
Final results are expected in 2020. We hope that our results will
provide new knowledge about gait recovery and will contribute
to the design of better rehabilitation programs to accompany
this process.

P036

Management of sialorrhea with botulinum toxin — service
evaluation

T. Robinson*?, C. Shippen', G. Bavikatte"*

'The Walton Centre, Rehabilitation Medicine, Liverpool, United Kingdom,
*University of Liverpool, Medicine, Liverpool, United Kingdom

Introduction: Sialorrhoea can be seen in patients with neurologi-
cal insult ranging from Parkinson’s disease to traumatic brain
injury. Complications from sialorrhoea include aspiration pneu-
monia, speech impairment, poor tracheostomy weaning, and
social stigmatisation, thus warranting effective management
approaches. Current treatment includes postural management,
oral medications and surgical strategies. Botulinum toxin A has
also been demonstrated as a successful treatment and is often
used as a second line therapy.

Objective: To determine whether BoNT-A injections are effective
and safe in management of sialorrhoea from a cohort of inpa-
tient and outpatients in a neuroscience centre.

Patients and methods: This retrospective service evaluation
included 14 patients, all of whom suffered from sialorrhoea due
to neurological insult. Data from 7 outpatients and 7 inpatients
in a rehabilitation unit was collected.

Results: In the inpatients, the goals (including aid in trache-
ostomy weaning, reduced suction requirements and cosmetic
improvement) were met in 71%, with the remainder reporting
no benefit. Efficacy in the inpatients reduced with increasing
time from neurological injury to BoNT-A injection. 57 % of outpa-
tients were lost to follow up, 29 % reported no benefit and 14 %
reported that the goals were met. No adverse events following
BoNT-A injection were reported. Prior to treatment with BoNT-A,
all patients had a trial of oral medication: 4 patients reported
side effects, including confusion and drowsiness; the remaining
10 patients reported no clinical improvement. Per clinician pref-
erence, half of the injections were performed under ultrasound
guidance; all submandibular glands were injected with guid-
ance. Dose of toxin administered varied with brand, for Botox®
the dose was on average 100 units for parotid and submandibu-
lar glands, for Xeomin® the dose ranges from 50-200 units and
Dysport® was used once at 200 units.

Conclusions: The majority of inpatients benefitted from BoNT-A
injections, demonstrating its clear efficacy in sialorrhea man-
agement. Unfortunately, many outpatients were lost to follow
up - perhaps due to the progressive nature of the underlying
condition. Oral medications led to more side effects than BoNT-
A. Overall, BoNT-A is both beneficial and safe for the manage-
ment of sialorrhea for inpatients undergoing neurological reha-
bilitation, and its clinical use could be considered earlier and
perhaps before alternative medications.
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Meaningfulness and acceptability from health professionals
and caregivers providing nature-assisted therapies (NAT) to
severe brain damaged people

C. Gilart de Keranflec’h"*3, C. Deletroz"*, F. Decaillet®

'Hesav, Lausanne, Switzerland, ’FBM, IHMSP, Lausanne, Switzerland,
3CNRS, SPHERE, PARIS VII, PARIS, France, “HESAV, Lausanne, Switzerland,
SCHUV, DSO, Lausanne, Switzerland

Brain disorders after traumatic or non-traumatic injuries bring
to light to severe physical and cognitive impairments (OMS
2011). Despite the progresses of the resuscitation techniques
and of neurosurgery, the number of brain damaged people hav-
ing sequels either in acute care units nor in long term settings
is increasing. This population needs acute neurorehabilitation.
Because of the increase of the problematic of disability in pri-
mary health care and in the community, multidisciplinary spe-
cific rehabilitation programs devoted to severely brain damaged
people need to be elaborate and conducted. Recent studies have
proved that the patient’s outcome increases if neurorehabilita-
tion starts as early as possible i.e. from Intensive Care Units. At
the same time, the increase of health costs has obliged public
health policy administrations to adopt adequate plans of care
with quantifiable objectives based on therapeutic indicators
justifying the techniques used, as well as the intensity and the
length of treatments and therapies devoted to those brain dam-
aged people who are severely impaired, physically and cogni-
tively. Professionals are often facing non or pauci-communicant
patients, presenting Disorders Of Consciousness so that they
must adopt a perspective which includes also a partnership and
interactions with families and health professionals (enlarged
to daily caregivers). All those actors of care are facing a major
challenge: to build rehabilitation programs on non-cognitive
bases to correspond the best to the lasting capacities of those
patients which are predominantly sensitive and emotional.
Nature Assisted Therapies (NAT) respond to this aim as they
are based on sensitive and emotional therapies when cogni-
tive functions are impaired. NAT can also provide physical and
cognitive therapies following patient’s progresses and increased
capacities. NAT are defined as "an intervention with the aim to
treat, hasten recovery, and/or rehabilitate patients with a dis-
ease or a condition of ill health, with the fundamental principle
that the therapy involves plants, natural materials, and/or out-
door environment" (Annersted & Wihrborg, 2011). Meaningful-
ness and acceptability from health professionals and caregivers
providing NAT to severe brain damaged people seem to be under
describe in literature. We have decided to conduct a JBI system-
atic review to explore it. Our project is to offer a synthesis of the
actual qualitative data on the matter.

P038

Normal pressure hydrocephalus during intensive rehabilitation
following severe acquired brain injury

P. Salucct', L. Scuto', V. Colombo', G. P. Belloni'

‘Montecatone Rehabilitation Institute, Imola, Italy

Introduction: Normal Pressure Hydrocephalus (NPH) is a pos-
sible complication of traumatic and non-traumatic brain injury
(GCS< 8). The NPH is accumulation of cerebrospinal fluid within
the brain supported by neuroradiology condition, in which the
patients developed decline of neurologic evolution or deteriora-
tion of cognitive function. It can arise during intensive rehabili-
tation and can modify patient’s outcome.

Objective-purpose: Evaluate the effect of NPH on patient’s out-
come, on recovery time and the incidence of this tardive compli-
cation in patients hospitalized in intensive rehabilitation (code
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75), in Montecatone Rehabilitation Institute, Operating Unit of
acquired brain injury.

Material and method: The sample included all patient hospitalized
from 01.01.2008 to 31.12.2016, most of them with Disorders of
Consciousness - DOC (LCF<3). Everyone was subjected to evalu-
ation of consciousness at the entrance (T1) and at the discharge
(T2) through LCF-Levels of Cognitive Functioning- and DRS-
Disability Rating Scale. A multidisciplinary team, evaluating the
radiologic and clinical signal, defined the necessity of surgical
intervention ventriculo peritoneal shunt (VP).

Results: The sample included 525 patient affected by brain injury.
Of these population, 85 patients developed NPH during hospi-
talization in intensive rehabilitation, of which 42 male and 43
female and middle age was 50.2. Of the population with NPH the
etiology was traumatic for 29 subjects (30 %) and non-traumatic
for 56 (70 %). The incidence (subjects whit NPH/sample) is 16 %;
everyone of these patients it was submitted to VP. At T1 DOCs
were 55%, at the discharge 24 % because of VP. At T1 26% has
DRS 9- extreme vegetative state-, at T2 0%, 36% with DRS
8- vegetative state- at T1 and 13% at T2, 25% DRS 7 (extremely
severe disability) at T1 and 32% at T2. Average recovery time of
patients without NPH was 122 days and with NPH was 234 days.
Of the sample, 38 patients returned at home (52%) with care-
giver trained. We reported 2 deaths during the recovery.
Conclusion: The incidence of NPH in our study is 16%. It seems
associated to DOCs and if it’s early discovered and operated it
doesn’t lead to worst outcome. The outcome shows improve-
ment of DRS In T2. We suppose that in case of DOC is primary
search an eventual NPH. It could be useful establish a regional
register about incidence of NPH in these patients of Emilia
Romagna region to evaluate the influence about recovery time
and outcome.
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Rehabilitation outcome evaluation in the stroke unit
rehabilitation department

T. Gueye

General Teaching Hospital and 1st Medical Faculty of Charles University
in Prague, Stroke Unit Rehabilitation Department, Prague, Czech Republic

In the Stroke unit rehabilitation department of the General
University Hospital in Prague has been in year 2016 hospitalized
166 patients. Among those patients 108 suffered from stroke - 82
from ischemic stroke and 26 from hemorrhagic stroke. Mean
age of those patients was 69,7 years (18—-94 years old), mean
time after stroke onset by admission to rehab unit was 20 days
(6-120). Mean time of the hospitalization was 33 days. Patients
are examined by admission and by discharge from the unit by
therapist of the multidisciplinary team. Physiotherapist pro-
vides general kinesiology examination, Modified Rivermead
mobility test (m-RIM), Berg Balance Scale (BBS), Timed Up end
Go Test, 10 meter Gait Test and Five-step clinical assessment in
spastic paresis by Gracies. Occupational therapist is using Func-
tional Independent Measure (FIM), Barthel index (BI), Apraxia
Screen of Tulia and screening of hemispatial neglect syndrome.
OT provides Franchay Arm Test and Fugl Mayer Assesment of
Upper Extremity by hemiparetic patients. Speech therapist is
using The Mississippi Aphasia Screening, Dysartria Profile and
Gugging Swallowing Screen for evaluation. Montreal Cogni-
tive Assessment and Beck’s Depression Inventory — II is done
by psychologist. Patients are assessed by nutritional therapist
and by visual therapist as well. Therapeutic plan is than fitted
to the specific needs of each patient. We observe with help of
complex evaluation the progress in each affected area during
the hospitalization and by discharge. During the hospitalization
of stroke patients in 2016 we registered mean progress in FIM
15,56 points (from 82 to 97,6 bodil), 16,8 points in BI (from 58,6 to

75,5), 3,3 points in m-RIM from 5,7 nto 9) and 11,27 points in BBS
(from 21,65 to 31,92). Evaluation of the rehabilitation effect we
use to monitor patient progress and also evolution by patients
with different specific problems. We observe effect of different
rehabilitation techniques. Our goal is to cooperate in evaluation
of the stroke patients with other stroke units and rehabilitation
centers to coordinate the care and research in Czech republic.
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Relationship between balance and quality of life in patients
with brain surgery

E. G6z', M. Soysal Tomrul®, Y. Sengiil’, O. Kalemci®

'Dokuz Eyliil University, Faculty of Health Science, Izmir, Turkey, >Dokuz
Eyliil University, School of Physical Therapy and Rehabilitation, Izmir,
Turkey, *Dokuz Eyliil University, Neurosurgery, Izmir, Turkey

Introduction: Brain surgery can lead to balance difficulties. Some
patients have long term problems with imbalance that affect
their quality of life.

Objectives: Aim of this study was determine the relationship
between balance and quality of life in patients with acute brain
surgery.

Methods: Seventeen patients with acute brain surgery (mean
age=49.47+15.33) were assessed with "Timed Up and Go Test"
and The Functional Assessment of Cancer Therapy-Brain (FACT-
Br) at post-surgery term. Data were presented median and inter-
quartile range and Spearman’s rank correlation coefficient was
used for the analysis.

Results: There was a moderately negative correlation between
balance and quality of life of the patients (p=0.02, r=-0.54).
Conclusions: Balance was significantly correlated with quality
of life in patients with brain surgery. To increase quality of life,
balance should be importantly evaluated and improved in early
post-operative phase.

P041

Relationship between functional mobility, trunk impairment
and dependence in daily living activitiy in patients who
underwent surgery for brain tumor

M. Soysal Tomruk', E. GOZ*, Y. Sengiil', O. Kalemc?

'Dokuz Eyliil University, School of Physical Therapy and Rehabilitation,
Izmir, Turkey, *Dokuz Eyliil University, Faculty of Health Science, Izmir,
Turkey, *Dokuz Eyliil University, Neurosurgery, Izmir, Turkey

Introduction: Brain tumors cause sensorimotor functions. Most
of the cases lost their functional mobility, motor movements of
trunk and independence in activities of daily living. Although
it is known that functional mobility was correlated with trunk
control and independence in activities of daily living in stroke
patients, there is no study about these relationships in patients
who underwent surgery for brain tumor (PWUSBT).

Objectives: To investigate the relationships between functional
mobility, trunk impairment and independence in activities of
daily living in PWUSBT.

Materials amd methods: Twelve (7 male, 5 female) PWUSBT were
enrolled the study at inpatient term after the surgery. Functional
mobility, trunk impairment and independence in activities of
daily living were evaluated by "2 Minute Walk Test", "Trunk
Impairment Scale" and "Barthel Index", respectively.

Results: Functional mobility was positively correlated with total
and static trunk control (p=0.028, r=0.629 for total trunk control,
P=0.029, r=0.627 for static trunk control). There was a significant
relationship between functional mobility and independence in
activities of daily living (p=0.034, r=0.641).

Conclusion: Functional mobility was correlated with trunk
impairment and independence in activities of daily living. To
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gain trunk movements is important for functional mobility and
independence in activities of daily living in early phase after
surgery in PWUSBT. Trunk motor control exercises should be
applied in inpatient physiotherapy in order to gain functional
mobility as soon as possible after the surgery.

P043

Benefits of Functional Proprioceptive Stimulation in Acute
Neurorehabilitation.

E Albert

Center Of National Scientific Research & University of Provence (Marseille,
France), Neurosciences, Marseille, France

Question: Any neurological condition or poly-traumatism that led
to long term immobility disrupts the cortical networks involved
in sensorimotor activities and provoke many secondary effects:
motor problems, atrophy, joint & brain ankylosis, muscular
retraction, spasticity, orthostatic hypotension... Does Function-
nal Proprioceptive Stimulation (FPS) applied since the very early
phase of neurorehabilitation are able to limit or prevent the
deleterious effects of immobilization and stimulate the neuro-
plasticity to enhance the final outcome of patients?

Methods: These researches used methods ranging from cellular
levels (unitary muscle spindle activity recording by microneu-
rography) to the most integrated level (fMRI, psychophysics).
Results: Recordings of afferent feedback of one movement evoke
the sensation of doing the same movement when returned
via FPS. Through these natural sensory stimulations, patients
perceived movements they are not doing voluntarily. Moreover,
by continuing to activate the sensori-motor networks with
multi-joint realistic patterns, we demonstrate, using functional
magnetic resonance imaging (fMRI), that the reorganization
usually caused by disuse has been prevented: FPS prevent
cortical disruption caused by immobilization. Finally, we dem-
onstrate that FPS can provoke involuntary muscular responses
helping patients to reinitiate complex movements copying the
ones perceived during the stimulation.

Conclusions: FPS stimulate the nervous system with similar infor-
mations to those normally going along natural movements. By
continuing to stimulate sensori-motor interactions, the need for
re-training is reduced suggesting that FPS induce neuroplastic
processes. Its accuracy as a mean of inducing complex move-
ments for patients who are not able to move on their own make it
a very valuable technique for early neurorehabilitation. Patients
can be treated by FPS since day 1 after the trauma by progressive
and intense work based on massive repetition of adapted motor
tasks and sensory immersion improving long-term outcomes.

Functionnal Proprioceptive Stimulation prevent
cortical disruption caused by immobilization

P043 Fig. 1
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FPS allow locomotor training, prevent sensorimotor deprogram-
ming due to long term immobility and stimulate the neuro-
plasticity. Clinicians need now to embrace this new approach
and include FPS in the early phase of neurorehabilitation; by
doing so they could drastically improve the motor recovery of
millions of patients suffering from neurological conditions or
poly-trauma.
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Two severe cases of acute disseminated encephalomyelitis
in early neurorehabilitation with exceptionally good outcome
following craniectomy

A. Braig, ]. Herzog
Schén Klinik Miinchen Schwabing, Neurology, Miinchen, Germany

Acute disseminated encephalomyelitis (ADEM) is a rare, but
fulminant autoimmune disease affecting the central nervous
system. A related disease is the acute haemorrhagic encephalo-
myelitis (AHEM) or Weston-Hurst syndrome, which may be con-
sidered as the haemorrhagic course of ADEM. The diseases are
life-threatening, monophasic and affect, in most cases, young
adults and children. The presented poster introduces the course
and outcome of neurorehabilitative treatment of a 39-year-old
patient with ADEM and a 43-year-old patient with histopatho-
logically confirmed AHEM. In both cases, a high dose corti-
costeroid pulse treatment, plasmapheresis, immunoglobulin
therapy and operative decompressive therapy by craniectomy
had been applied. After a comparable length of stay at intensive
care unit (42 and 49 days), both patients spent a comparable
time in early neurorehabilitation (31 and 34 days). The main
neurological deficits were severe hemiparesis and dysphagia
in both cases and additionally aphasia in the AHEM-case.
Functional outcome, validated by Barthel scores (BI), improved
significantly during rehabilitation (from 15 to 50 in the ADEM,
and from 10 to 45 in the AHEM patient, respectively) and both
patients qualified for further rehabilitation in distinct facilities.
With respect to particular neurorehabilitative issues, decannu-
lation was achieved after a few days in the ADEM-case and had
already been performed at the beginning of neurorehabilitation
in the AHEM-case. Oral nutrition with all food and liquids could
be established soon in both cases. The motorical outcome dif-
fered in favour of a stronger improvement of muscle strength in
the AHEM-case. Nevertheless, the functional outcome concern-
ing activities of daily life at the end of early neurorehabilita-
tion was clearly better in the ADEM-case. Apart from factors,
like young age and patients’ motivation, we are convinced
that decompressive craniectomy contributed to the remarkably
favourable outcome in the presented cases. There are several
case reports of the potentially life-saving role of craniectomy in
the acute treatment of ADEM, but only a few reports of the fol-
lowing rehabilitative course and outcome. Thus, we speculate
that craniectomy should be considered early in the acute treat-
ment of ADEM patients with severe uni- or bilateral brain edema
to decrease mortality rates. The presented cases also show the
impressive functional improvement of two patients with ADEM
treated with early neurorehabilitation.
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The concentration of brain derived neurotrophic factor (BDNF)
after early post-stroke rehabilitation and its association with
functional and mental status.

E. Miller, M. Starosta, J. Saluk, N. Cichon
Medical University of Lodz, Physical Medicine, Lodz, Poland

Background and purpose: The association between concentration
of brain derived neurotrophic factor (BDNF) and the level of dis-
ability, cognitive impairment, depression could have an impact
on post stroke rehabilitation outcomes. The aim of this study
was to determine the effect of a 4 weeks post-stroke rehabilita-
tion on the concentration of BDNF and chosen clinical param-
eters in patients with subacute stroke. Moreover, we evaluated
correlation between BDNF concentration and baseline patients
characteristics as well as functional and mental assessments of
post stroke rehabilitation outcomes.

Methods: The study was performed on the group of 24 patients
with sub-acute first life stroke and 12 healthy controls. Both
groups underwent the same rehabilitation program (120 min.
/per day). Clinical assessments were scored according to the
Mini-Mental State Examination (MMSE), Geriatrics Depression
Scale (GDS), National Institute of Health Stroke Scale (NIHSS)
and Barthel index. Blood samples were obtained in the before
and after completing 4 weeks of post-stroke rehabilitation.
Results: BDNF was about 3-fold higher in plasma of post-stroke
patients than in healthy volunteers. There was the statistically
significant correlation (p<0.001) between baseline BDNF con-
centration and Barthel index, age, MMSE, NIHSS and no cor-
relation with GDS. We also observed decrease of the BDNF con-
centration in post stroke study group (over 30 %) after 30 days
of rehabilitation (p<0.03) compared to insignificant changes in
healthy controls. Moreover, after completing early post-stroke
rehabilitation program an increase in all evaluated scales were
observed. However, the most pronounced changes (p<0.00003)
in Barthel index and MMSE (p<0.0007) were reported. We found
also negative correlation between alteration after post-stroke
rehabilitation in BDNF concentration and Barthel index, NIHSS
and GDS.

Conclusion: It was concluded that BDNF concentration is decline
with the age and the low concentration of BDNF is the negative
prognostic factor of post-stroke disability, cognitive impair-
ment as well as effectiveness of rehabilitation. Early post stroke
rehabilitation has a very positive impact on functional and
mental status. However, approximately 30% decrease of BDNF
concentration was observed after completing 4 weeks early
rehabilitation.
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Abnormal electrophysiological correlates in patients with left
medial temporal lesion

D. Tautvydaité, A. L. Manuel, A. Schnider

Geneva University Hospital, Clinical Neuroscience, Geneva, Switzerland

Immediately repeated stimuli are less well recognized after a
delay than stimuli repeated after intervening items, an effect
known as the Spacing effect. However, we found that stimuli
repeated immediately within a continuous recognition task
evoke a frontal potential at 200-300 ms, which emanates from
the (left) medial temporal lobe (MTL) (James et al. Hippocampus
2009; 19: 371-8; Nahum et al. Hippocampus 2011; 21: 689—693)
and has a protective effect on the memory trace (Thézé et al. Hip-
pocampus 2016; 26: 445-54). Patients with Wernicke-Korsakoff
syndrome lack this frontal potential (Nahum et al. Brain Topogr
2015; 28: 760-70). Here, we tested 11 patients with focal left
medial temporal lesions and amnesia, compared to healthy

controls, to verify whether this frontal potential would also be
absent in this patient group. Brain activity was measured with
high-density EEG as subjects made a continuous recognition
task containing both immediately repeated stimuli and stimuli
repeated after 9 intervening items. Both patients and controls
had a spacing effect: after 30 minutes, they recognized new pre-
sentations and pictures repeated after intervening items better
than immediate repetitions. Patients’ performance was signifi-
cantly poorer than controls during encoding and delayed rec-
ognition tasks. Importantly, only controls, but not the patients,
expressed the frontal positive potential between 200 and 300 ms
in response to immediate item repetition. The observations lend
further support to the utility of immediate picture repetition for
testing the integrity of MTL functioning. Also, they support the
idea that this early frontal potential (emanating from the MTL)
has a memory-protective effect.
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Analysis of subjective vertical perception in patients with
unilateral spatial neglect

K. Fukata?, K. Amimoto®, Y. Fujino', M. Inoue*’, M. Inoue’, Y.
Takahashi', S. Makita®, H. Takahashi®

Saitama Medical University international Medical Center, Rehabilitation
Center, Hidaka, Japan, *Tokyo Metropolitan university, Physical Therapy,
Arakawa, Japan, >Saitama Medical University international Medical
Center, Rehabilitation, Hidakashi, Japan

Introduction: The important cognitive aspects related to vertical
perception are subjective visual vertical (SVV) and postural
vertical (SPV). Patients with unilateral spatial neglect (USN) is
known to be disturbed SVV. However, the property of SPV in
patients with USN is unclear. The purpose of present study was
to clarify the characteristic of subjective vertical perception in
patients with USN.

Materials and methods: Twenty-three patients with stroke enrolled
in this study. USN was assessed using behavioral inattention
test (BIT). Ten patients were considered as USN (N+; age, 61.9
(mean); BIT, 97.0), and thirteen were non-USN (N-; age, 66.7;
BIT,142.1). This study was approved by the ethics committee,
and all participants provided written informed consent. SVV
was measured by orienting luminous rod using computer soft-
ware. SPV was measured by a Vertical Board (VB). The subjects
seated on the VB, with eyes closed (SPV) or eyes open (SPV-EO).
The tilt of the rod or seat was stopped when the subject per-
ceived perfect verticality, and the deviation from true vertical
was recorded. Eight trials were performed. The orientation was
calculated the value of average (Tilt direction) and standard
deviation (Variability). The data defined as the negative value
was paretic side. The differences of vertical parameter in two
groups were compared by unpaired t-test.

Results: In SVV, tilt direction(N-; -0.6°, N+; -3.0°) was significant-
ly deviated to paretic side in N+, and variability (N-; 1.5, N+; 4.6)
was higher in N+ than N-. In SPV-EOQ, tilt direction (N-; -0.3°, N+;
-0.3°) was no significant difference between groups, but vari-
ability of SPV-EO (N-: 2.7, N+: 6.0) was higher in N+ than N-. In
tilt direction (N-; -1.1°, N+; -0.5°) and Variability (N-: 4.1, N+: 4.4)
of SPV, there were no significant difference between N+ and N-.
Conclusion: These results suggest that SPV is not disturbed by
USN, but visual information in patients with USN is possible
to interfere vertical perception. It may be effective to exercise
under the condition of cutting off the visual information in
patients with USN.
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Behavioural adaptation and metacognitive assessment in
Parkinson's disease

C. Trenado’, M. Boschheidgen', ]. Riibenach', K. N'Diaye’, L.
Mallet, L. Wojtecki*?

'Heinrich Heine University Diisseldorf, Institute of Clinical Neuroscience
and Medical Psychology, Diisseldorf, Germany, °Heinrich Heine
University Diisseldorf, Neurology, Center for Movement Disorders and
Neuromodulation, Diisseldorf, Germany, ’Institut du Cerveau et de la
Moelle épiniere, Hopital Pitié-Salpétriére, Paris, France

Effect of antiparkinsonian medication and the degenerative
aspect of Parkinson’s disease (PD) on cognition remain key
issues regarding PD’s treatment and better understanding of
medication’s side effect. Here, we focus on the assessment of
behavioral adaptation according to changes in stimulus reward
contingencies by incorporating patient’s metacognitive self-
assessment. Specifically, 10 patients with PD and 10 healthy
controls were tested with a reversal learning task that incorpo-
rated items to assess their decision confidence level. Patients
participated with and without antiparkinsonian medication.
The results obtained were in agreement with previous reports
in that PD patients showed a reversal shifting impairment with
respect to controls regardless of medication condition. The
metacognitive assessment revealed a significant association
between accuracy and decision confidence level for patients
without medication and control group, but not for patients with
medication. Simulations by using a Rescorla-Wagner learning
model suggest deterministic and exploratory decision making
for healthy controls and PD patients respectively.

P050

Effectiveness of a holistic day treatment rehabilitation
programme for patients with acquired brain injury in the
chronic phase in Greece

E. Saleptsi', A. Varotsi', G. Dellatolas®, O. Dimos', N. Karra', C. S.
Karatosidi', C. Kattami’

'ELEPAP-Rehabilitation for The Disabled, Brain Injury Day Treatment
Rehabilitation Program, Athens, Greece, *CESP, Université Paris-Sud,
UVSQ, Université Paris-Saclay, INSERM, Faculté de médecine, Villejuif,
France

Introduction: Acquired brain injury (ABI) is a major cause of
death and disability in adults. Most ABI survivors exhibit a
variety of chronic neurobehavioral sequelae, as well as impaired
self-awareness, hindering independent functioning and social
re-integration. A great amount of evidence-based studies have
suggested that ABI survivors are best treated by holistic day
treatment programs, offering integrated, multidisciplinary reha-
bilitation. However, there is limited research regarding the
effectiveness of holistic rehabilitation in ABI patients in the
chronic phase.

Objectives: The primary aim of the current study was to evaluate
the effectiveness, in cognitive functioning, self-awareness and
independence in daily activities, of a day treatment program
treating Greek outpatients with ABI in the chronic phase, pro-
vided by the Brain Injury Day Treatment Rehabilitation Program
of ELEPAP Athens.

Participants and methods: A prospective study with 30 ABI patients
in the chronic phase (mean=6,5 years since injury, SD=5,8) who
underwent a holistic day treatment program (5 hours/day, 4
days/week) for 12 months and 10 control patients (mean=8,8
years since injury, SD=7,8) who did not receive rehabilitation.
The effectiveness of this intervention was evaluated with perfor-
mance on neuropsychological (NP) testing, altered self-aware-
ness on Awareness Questionnaire (AQ) and changes regarding
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independence in activities of daily living on a modified version
of Behavioral Competence Inventory (BCI).

Results: NP functioning significantly improved for the reha-
bilitation group. In addition, after rehabilitation, patients
showed better awareness of their difficulties (reduced difference
between self and proxy report), especially in the cognitive and
behavioral domain (AQ), and improvement in daily activities
according to the proxy (BCI). In the control group, no significant
change was observed at NP testing, awareness or daily activities.
Conclusions: The findings support that holistic day treatment
rehabilitation programs can improve cognitive functioning,
increase self-awareness and consequently enhance functional-
ity in daily living in ABI patients even in the chronic phase.

P051

Effects of prefrontal transcranial direct current stimulation on
language production in post-stroke aphasia

M. Pestalozzi', M. Di Pietro’, C. Martins Gaytanidis®’, L. Chouiter’,
F. Colomb0’, L. Spierer, A. Schnider?, J]. M. Annoni*3, L. Jost!
'University of Fribourg, Medicine Department, Fribourg, Switzerland,
*University Hospitals Geneva, Department of Clinical Neurosciences,
Geneva, Switzerland, *Hoépital fribourgeois, Neuropsychology Unit,
Fribourg, Switzerland

Question: A successful interplay between prefrontal and domain-
specific language areas has been shown to be crucial for
language processing. Non-invasive brain stimulation is increas-
ingly being used as a promising therapeutic tool for neurologi-
cal diseases. The aim of the present study was to investigate the
effects of excitatory transcranial direct current stimulation
(anodal tDCS) of the dorsolateral prefrontal cortex on language
production in chronic post-stroke aphasic patients. Using a
randomized, sham-controlled and double-blind within-subject
design, we expected an improvement of language production
after left prefrontal anodal tDCS as compared to sham tDCS.
Methods: Subjects- 14 right-handed, French speaking partici-
pants (mean age 57.7+ 8.79) with chronic aphasia due to ischemic
or haemorrhagic stroke (> 6 months post-stroke). tDCS- tDCS
was applied for 20 minutes with a current density of 0.04mA/
cm2, with the anodal electrode placed over the left dorsolateral
prefrontal cortex and the cathodal electrode placed over the
right supraorbital area. Each patient underwent one anodal
tDCS and one sham tDCS session, with a one-week interval
between the sessions. Outcome measures - A picture naming
task, a repetition task, a verbal fluency task and a nonverbal
executive functions task were performed both during (online)
and immediately after stimulation (offline)

Preliminary results: A preliminary analysis shows that in the
verbal (phonemic) fluency task, participants produced more
words after anodal tDCS (M = 6.5, SD=3.53) than after sham
tDCS (M=5.5, SD=3.50), t(13)=2.65, p=.020, Cohen’s dav=0.28.
However, results indicate no online effects as well as no effects
in the picture naming, repetition and in the nonverbal executive
functions tasks (all p>.05).

Conclusions: These preliminary results suggest that increasing
prefrontal excitability might have beneficial after-effects on
language production in aphasic patients. Importantly, our data
show that this effect might be found only in tasks which depend
on a strong interplay between language and executive functions,
such as phonemic fluency.
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Evaluating functional outcomes of conventional rehabilitation
combined with rTMS in recovering hemispatial neglect using
Kessler Foundation Neglect Assessment Process (KF-NAP™)

S. Regazzi, R. Arangio, A. Flamigni, P. Rossi
Hildebrand, Rehabilitation Clinic, Brissago, Switzerland

Background: Hemispatial neglect, defined as the inability to
perceive and process stimuli on one side of the body or environ-
ment, is a debilitating condition, associated with longer hos-
pitalization and worse rehabilitation outcomes usually related
to right hemispheric cerebral lesions. Recent research shows
that repetitive transcranial magnetic stimulation (rTMS) could
improve the symptoms of neglect in stroke patients. In our
study, we adopted this approach to improve visuo-spatial deficit
in patients with brain injury after stroke that showed important
symptoms of visuo-spatial neglect. We found that continuous
theta burst stimulation (cTBS) applied over the left posterior
parietal cortex (PPC) induced a functional changes of fronto-
parietal network as assessed by means of TMS. Furthermore, we
observed a clinical improvement of cognitive disorder associ-
ated with a better functioning in the Activities of Daily Living
(ADL). A validated assessment tool, sensitive to identify neglect
and its functional consequences, Kessler Foundation Neglect
Assessment Process (KF-NAP™), certified these outcomes. The
primary aim of the present study is to investigate whether the
repeated application of continuous theta burst stimulation
trains could ameliorate spatial neglect on a quantitative mea-
sure of the activities of daily living spontaneous behavior.
Methods: In 6 patients with left hemispatial neglect due to stroke,
we applied the KF-NAP scale to evaluate the functional outcome
of a combined rehabilitative program with rTMS and multidis-
ciplinary rehabilitation. Patients underwent rTMS sessions of
600 trains of continuous theta burst stimulation applied over 3
weeks, 5 sessions per weeks, on the contralesional, left posterior
parietal cortex. Immediately before and after cTBS stimulation
participants performed a visuospatial task.

Discussion: Preliminary results show that low- frequency and
inhibitory cTBS application to the non-affected left parietal area
can improve KF-NAP™ outcome. The KF-NAP scale proves to
be a good index to detect significant functional improvements.
The outlook for our next study will be to design a randomized,
single-blind, sham-controlled design, to demonstrate the poten-
tial role of cTBS in hemispatial neglect rehabilitation.

P053

Home-based neurofeedback training — evaluation of a
cognitive tele-rehabilitation system

S. E. Kober*?, D. Pinter’, M. Witte', C. Enzinger>>*, G. Wood"*

"University of Graz, Department of Psychology, Graz, Austria, *BioTechMed-
Graz, Graz, Austria, >*Medical University of Graz, Department of Neurology,
Graz, Austria, “Medical University of Graz, Department of Radiology, Graz,
Austria

Question: Brain disorders often lead to cognitive impairment.
Traditional cognitive rehabilitation methods are usually limited
to the institutional environment and pose serious compliance
problems. Home-based cognitive training programs are rare
and hardly supervised by therapists. Therefore, we developed
and evaluated a cognitive tele-rehabilitation system based on
neurofeedback (NF) to bridge the gap between institutionalized
and home-based cognitive training. In NF applications, patients
learn to voluntarily modulate brain activation patterns underly-
ing cognitive functions. In most cases, the electrical brain activ-
ity as assessed with the electroencephalogram (EEG) is used
as feedback signal. Successful NF training generally leads to
cognitive and behavioral improvements.

Methods: Our portable tele-rehabilitation system consists of
a small EEG amplifier, a semi-dry EEG headset and a laptop
enabling home-based NF training, which is supervised remotely
by a therapist. In the present investigation, stroke patients as
well as patients with multiple sclerosis that showed cognitive
deficits performed repeated NF training sessions at home on
their own using this tele-rehabilitation system. Cognitive func-
tions were assessed before and after the NF training.

Results: Stroke patients as well as patients with multiple scle-
rosis were able to use the home-based NF training without any
difficulties. Within repeated NF training sessions they learned
to voluntarily modulate their own brain activity in the desired
direction. Successful NF training also led to significant cognitive
improvements.

Conclusion: The cognitive tele-rehabilitation system turned out to
be feasible, easy-to-use, and was highly accepted by our partici-
pating patients. These results demonstrate the great potential
value of such a cognitive tele-rehabilitation system based on NF
for future cognitive rehabilitation.

P054

Investigation of mental states for motor stroke rehabilitation
with virtual reality

C. Lugrin', R. Leeb', A. Serino’, J. d. R. Millar®, T. Tadi"

'MindMaze SA, Lausanne, Switzerland, *Ecole Polytechnique Federale de
Lausanne, Chair in Brain-Machine Interface, Center for Neuroprosthetics,
Lausanne, Switzerland

Introduction: Virtual reality and interactive video gaming provide
a well-controlled and motivating environment for stroke reha-
bilitation. Games can be adapted to the patient’s needs. To do
so, therapists use behavioral measures (mostly subjective), but
have no insight into the patient’s inner states. Decoding mental
processes of patients undergoing rehabilitation could allow an
improved adaptation of the gaming environment and increase
their engagement into the therapy.

Objectives: The objective of this work is to identify EEG measures
of patient's task engagement and cognitive workload to adjust
online the rehabilitation paradigms. We conduct a feasibility
study on decoding these processes in healthy participants while
performing rehabilitation exercises.

Methods: Objective measures reflecting different levels of engage-
ment and workload were first computed from EEG recorded
during well-established psychology tasks: (i) a vigilance task
to elicit varying engagements, (ii) N-back and Sternberg mem-
ory tasks to elicit various workload levels. Secondly, these EEG
measures were used to decode the mental state of participants
playing two interactive rehabilitation games. The contexts and
difficulty levels of these games were designed to elicit various
degrees of engagement and workload (Fig. 1). Participants self-
assessed their workload using Nasa-TLX rating scales.

P054 Fig. 1: Rehabilitation games based on wrist motion. (a)
Experimental setup. MindMotionGoTM flying car (b,c) and simple
moving ball (d,e) with reaching (b,d) and avoidance (c,e) movements
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P054 Fig. 2: Nasa TLX self-ratings (mean + SE) for the different tasks/
games and levels: (a) N-back and Sternberg tasks, (b) moving ball
and flying car games
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Results: Nasa-TLX revealed that significantly different degrees
of the mental processes were elicited by the diverse games and
levels (Fig. 2). An EEG engagement index (Ei=g/(a+0) [1]) com-
puted for channels F3, F4, O1 and O2 with EEG power bands
0=4-7, a=8-12 and p=13—30 Hz was significantly higher during
the vigilance task than rest time (p< 1e-3), and varied between
the rehabilitation game contexts.

Conclusion: The described measure provides the chance to moni-
tor engagement in rehabilitation tasks. This study shows prom-
ising possibilities for detection of optimal rehabilitation settings
using EEG recordings.

[1] P.]. Mikulka, et al. Effects of a biocybernetic system on vigilance per-
formance. Hum Factors 2002; 44(4): 654—64.

P055
Task-oriented circuit training in multiple sclerosis patients -
the predictive value of white matter damage

C. Tramonti’, C. Fanciullacci’, S. Di Martino', L. Cecchetti®,
G. Lettier??, G. Bernardi?, B. Rosst’, E. Ricciardi®, C. Chisari
"Unit of Neurorehabilitation, Department of Medical Specialties, University

Hospital of Pisa, Pisa, Italy,”’MOMILAB, IMT School for Advanced Studies
Lucca, Lucca, Italy

Question: Task-oriented circuit training (TOCT) is a feasible
method, able to improve both physical and mental functioning
in Multiple Sclerosis (MS). Current literature describes neuro-
physiological measures as reliable investigations for predict-
ing functional improvement. However, up-to-date studies fail
in identifying reliable prognostic factors of patient’s recovery
capacity. This is a longitudinal pilot-study evaluating the impact
of disease-related brain damage on predicting patients' motor
recovery capacity. The main purpose is to find prognostic factor
of functional improvement, evaluating the relationship between
accumulated white matter lesions and motor performance.

Methods: Eleven MS patients (EDSS score range 3.5-5.5) received
a 2-week TOCT. Clinical outcome measures assessed before (To)
and after (T1) training were: TUG, 6MWT, 1omWT, DGI, PCL
For each subject, quantification of brain damage was assessed
using Magnetic Resonance Imaging (MRI). Specifically, we
measured white matter lesion load (%) as a function of the
total parenchymal volume using T2w FLAIR sequences and
myelination maps (Tiw/T2w). In addition, global brain atrophy
was estimated using the overall parenchymal volume versus
total intracranial volume ratio. White matter and global brain
damage were then correlated with the functional outcome scale.
Results: Longitudinal analysis showed a significant improvement
in DGI (p=0.03) at T1. In addition, patients' age was strongly cor-
related with performance changes in TUG (R=0.639, p<0.05),
DGI (R=-0.633, p<0.05) and PCI scales (R=-0.607, p<0.05). Older
patients showed a higher motor improvement in TUG and DGI.
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Importantly, the correlation analysis revealed a significant
negative relation between the percentage of lesion volume and
the performance modification in TUG scale (R=-0.5599, pval-
ue=0.04). Conversely, global brain atrophy was not associated
with functional recovery as assessed by pre versus post TUG
scores (R=0.4072, pvalue=0.12).

Conclusions: Our data showed that the amount of white matter
damage, but not global brain atrophy, drives the motor recovery
capacity of MS patients. In conclusion, our preliminary results
point out that lesion load and age represent two important
factors to be considered for assessing the effectiveness of reha-
bilitative training. A deeper knowledge of prognostic factors for
motor improvement might help to design customized protocols
and to maximize the effect of rehabilitative treatment.

P056

The art therapy methods in psychocorrective work with the
ATO (anti-terrorist operation) participants (in Eastern Ukraine)

L Chernenko

The Kharkiv hospital for invalids of war, neurology, Kharkiv, Ukraine

In the Regional Hospital of invalids from War (Kharkov, Ukraine)
experieced psychologists and psychotherapeutists actively work
with the ATO (in East Ukraine) participants. Psychocorrec-
tive training constructed with applying art-therapy methods
enables the ATO participants to distance themselves from
traumatic feelings fixed mostly in non-verbal images through
their objectization and representing them in visual and plas-
tic images,give a way out to internal conflicts and strong
emotions,interpret forced out emotional experience,favour real-
izing their own feelings.It is a possibility not only to express
themselves in a creative way but also to get to know themselves
better, express their internal world through creativity:colour,m
ovement,form,plastics,etc. Combining verbal and non-verbal
expression favours processing and understanding traumatic
experience.Art-therapy does not demand from the participants
special abilities or art-skills, so it is not restricted in use. It is
worth saying that in the process of creative self-expressing the
explosive exit of strong emotions is possible which calls for the
special training of a psychologist. The methods of art-therapy
are drawing, sculpturing, paper, wood and stone modelling,
music. Different techniques may be used in art-therapy. One of
the techniques in visual arts is drawing a circle. On finishing it
the participants name their work,describe their own feelings
and associations connected with the picture and the creative
process.Thus,making a mandala ,a circle, a person pictures his
own internal world,expresses his actual internal state and looks
for the answers to existential questions ‘Who am I? Where am
1?’ This favours the liberation of internal stress, thinking over
and the reestimationof the situation. This brings the strongest
psychotherapeutic effect. The technique of drawing pictures on
a random topic is also possible.

P057

The differentiation of ependymal cells in the postnatal
neurogenic niche of the spinal cord

R. Jameson

University of Leeds, Leeds, United Kingdom

Introduction: Spinal cord injury and myelination disorders result
in motor impairment, dysaesthesia, chronic pain and autonomic
dysregulation. Such disease sequelae have a severe effect upon
life quality and are a consequence of neuronal death, axonal
damage and demyelination. Restoration of neurological func-
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tion may be achieved by harnessing postnatal neurogenesis
within the spinal cord. Previous studies have demonstrated
that the ependymal cell population surrounding the spinal
cord central canal can proliferate under cholinergic modula-
tion. Endogenous retinoic acid (RA) has been identified within
the neurogenic zones of the adult murine brain. Furthermore,
exogenous RA increases the differentiation and proliferation of
neuroblasts extracted from the subventricular zone of postnatal
mice. Indeed, recent studies have demonstrated that RA can
enhance the proliferation of ependymal progeny within the
spinal cord.

Objective: The aim of this study is to determine whether RA, in
combination with cholinergic modulation, can enhance the dif-
ferentiation of proliferating ependymal cells within the spinal
cord.

Method: C57/Bl16 mice received in vivo intraperitoneal injections
of RA and the alphayz nicotinic acetylcholine receptor modulator
PNU120596 (PNU). The number of proliferating cells within the
spinal cord was determined using intraperitoneal delivery of
the cell proliferation marker s5-ethynyl-2'-deoxyuridine (EdU),
and the phenotype of these cells was confirmed by immunohis-
tochemistry.

Results: The results showed a significant reduction in EdU
labelled cells for the RA group in comparison to PNU treatment
alone. Fewer proliferating cells were found to co-localise with
markers of differentiation, particularly within the central canal,
which was the main area of focus.

Conclusion: The results therefore suggest that RA, in combination
with PNU, is not a successful driver of murine ependymal prog-
eny proliferation and differentiation.

P058
The role of functional MRI in the diagnosis and prognosis of
patients with severe chronic disorders of consciousness

S. M. Golaszewski"*3, B. Wutzl"*%, C. Florea™?, A. B. Kunz"*3, M.
Seidl"*?, K. Schwenker"**F. Rattay, R. Nardone"*?, E. Trinka'
'Paracelsus Medical University, Department of Neurology, Christian
Doppler Klinik, Salzburg, Austria, *Paracelsus Medical University, TMS &
fMRI Lab, Department of Neurology, Salzburg, Austria, ’Karl Landsteiner
Institute for Neurorehabilitation and Space Neurology, Vienna, Austria,
“Vienna University of Technology, Institute for Analysis and Scientific
Computing, Vienna, Austria

Background and aims: Accurate diagnosis of patients with severe
chronic disorders of consciousness (scDOC) following brain
damage is essential for clinical and rehabilitative care as well
as decision-making and a rate of 43% of misdiagnosis is evi-
dent. Neurobehavioral tests relying on the patients’ intellectual
and motor ability to communicate are the most widely used
diagnostic tools, since their advantage over clinical assessment
has been validated. However, with the emergence of modern
neuroimaging methods, especially fMRI, objective physiological
markers for assessing the state of consciousness are available
but the benefits still have to be determined.

Methods: 21 patients clinically and neurobehavioral diagnosed
as "Apallic-Syndrome (AS)" and 6 patients as "Minimally Con-
scious State (MCS)" after brain damage of different etiologies
were examined with different fMRI paradigms testing funda-
mental functional networks of the brain (proprioceptive, pain,
motor, emotion, self-awareness, language, resting state). The
findings were compared with the clinical and neurobehavioral
diagnosis and it was analyzed whether additional information
from fMRI confirmed or questioned the clinical and neurobe-
havioral diagnosis.

Results: 16 of the 21 AS- and 5 of the 6 MCS-patients show specific
brain activation in a special diagnostic battery of fMRI-para-
digms suggesting that the AS-patients are in MCS or even better.

Conclusion: Misdiagnosis in scDOC-patients is still a big prob-
lem even with well-established diagnostic assessment scales.
As long as internationally accepted guidelines for assessing
patients with scDOC do not exist, we propose a special diagnos-
tic battery of fMRI-paradigms to minimize diagnostic errors in
these patients and to find systematically perceptive channels to
approach the patients in neurorehabilitation programs.

P059

Cortical afferent inhibition reflects cognitive impairment in
obstructive sleep apnea syndrome - a transcranial magnetic
stimulation (TMS) study

S. M. Golaszewski**?, A. B. Kunz"*3, K. Schwenker"?, B. Wutzl"*?,
M. Seidl"*’, F. Brigo*, Y. Holler', C. Florea"*’, E. Trinka"’, R.
Nardone****

'Paracelsus Medical University, Department of Neurology, Christian Doppler
Klinik, Salzburg, Austria, *Christian Doppler Klinik, Neuroscience Institute,
Salzburg, Austria, ’Karl Landsteiner Institute for Neurorehabilitation and
Space Neurology, Vienna, Austria, “Franz Tappeiner Hospital, Department
of Neurology, Merano, Italy, *University of Verona, Department of
Neurological and Movement Sciences, Section of Clinical Neurology,
Verona, Italy

Objectives: Patients with obstructive sleep apnea syndrome
(OSAS) show neurocognitive impairment, but the exact mecha-
nisms that cause cognitive dysfunctions remain unknown. The
cholinergic system is known to play a key role in all attentional
processes and cognitive functions. A transcranial magnetic
stimulation (TMS) protocol may give direct information about
the function of some cholinergic circuits in the human brain;
this technique relies on short latency afferent inhibition (SAI)
of the motor cortex. The objective of this exploratory study was
to test the hypothesis that impaired cognitive performances in
OSAS patients are associated with a dysfunction of the choliner-
gic system, as assessed by SAI.

Methods: We applied SAI technique in a group of 13 patients
with OSAS and compared the data with those from a group of
13 age-matched healthy subjects. All the patients underwent a
sleep study, an extensive neuropsychological evaluation, and
TMS examination.

Results: Mean SAI was significantly reduced in our OSAS patients
when compared with controls. The neuropsychological evalua-
tion showed impairments in most cognitive areas in the OSAS
patients. SAI values were strongly correlated with the neuropsy-
chological test scores.

Conclusions: These findings suggest that the cognitive deficits in
OSAS may be, at least in part, secondary to alterations in cho-
linergic neurotransmission, presumably caused by nocturnal
hypoxemia. TMS studies may shed light on the pathophysiologi-
cal mechanisms of the cognitive disturbances in OSAS patients.

P060

Comparison effects of transcranial magnetic stimulation and
physical activity training on alzheimer's disease

M. Budak', Z. Bayraktaroglhw’, L. Hanoglu'

'Istanbul Medipol University, Neurology, Istanbul, Turkey, *Istanbul Medipol
University, physiology, Istanbul, Turkey

Alzheimer's Disease (AD) is a neurodegenerative disease asso-
ciated with a gradual regression in cognitive function. Tran-
scranial Magnetic Stimulation (TMS) and physical activity (PA)
training are alternative treatments that can be used in addition
to pharmacological treatment. In our study, it was aimed to
investigate the effect of the two treatment modalities in addi-
tion to pharmacological treatment in AD. Twenty-seven patients
aged 60 years and over with AD were included in the study and
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separated to 3 groups. In TMS group (n=10) 20 Hz repeated TMS
(rTMS) treatment was applied to the bilateral Dorsolateral Pre-
frontal Cortex for consecutive 5 days a week for 2 weeks. In PA
group (n=9) received moderate intensity of aerobic exercise for
50 min session, 5 consecutive days a week for 2 weeks. In con-
trol group (n=8) only pharmacological treatment was applied.
Individuals were evaluated for neuropsychiatric and behavioral
status, cognition, depression, balance, pain, functional mobil-
ity, physical fitness, physical activity level, daily life activity,
quality of life, dementia level and functional changes before and
after treatment. Statistically significant difference was found on
attention, executive function, behavioral status, level of physi-
cal activity and quality of life in the TMS group (Fig. 1, Fig. 1); on
balance and functional mobility in the PA group (Table 2, Fig. 1);
on memory and behavioral status in the control group (Table 3,
Fig. 1) (p<0,05). We found that physical activity affected memory
performance in functional changes in the brain and rTMS treat-
ment was effective on Default Mode Network (DMN) (Photo 1, 2,
3, 4; Fig. 2) Executive Control Network (ECN) (Photo 4, 5; Fig. 2),
and Dorsal Attention Network (DAN) (Photo 6; Fig. 2). In conclu-
sion, our study has shown that high frequency rTMS treatment
and physical activity training including moderate intensity
aerobic exercise are effective alternative treatment in addition to
pharmacological treatment methods in AD. In AD, detailed stud-
ies are needed to understand better the destruction of cognitive

rTMS Group free (1M1 |- post TR pvalue
AVESD | AV£SD
Attentlon Mental Control || 345+158 | 264+1,15 | 0,037
Executive Functions | Clock Drawing | 1,28+£0,95| 3,00£1,52 | 0,007
‘Memory | visual Memory |1,75+1,48| 1,37£0,74 | 0402
| NPE 41,0+2,16| 21,9¢1,36 | 0,007
etviei . 18,2+1,18| 7,80£3,76 | 0,018
Balance BBT 454+0,95| 469:0,79 | 0,181
Functional Mobllity | TUG 27,1+1,19] 2484509 | 0,303
Physcial Activity Level | IPAQ-Walking | 15 | 2774484 | 0,025
Quality of Life | QOL-AD 31,9£8,25] 349803 | 0,033

Table 1. rTMS Group Results

prePA | post-PA

RS AvzsD | Avesp | °Yve

Attention | Mental Control 1/ 25,1 £9,83 | 238+598 | 0,704
Executive Functions | Clock Drawing | 0,83£1,16| 1,33£1,75 | 0,296
Memory Visual Memory | 3,55 £357 | 2,44£2,29 | 0,149

NPE 165£2,29| 15041,97 | 0312
Delmvouel ot | FBI 193841 138+1,20 | 0,108
Balance BBT 42,7+0,76| 503+047 | 0,002 |
Functional Mobllity | TUG 20,2+258 | 186+2,00 | 0,015
Physcial Activity Level | IPAQ- Walking | 614+1,35 | 927£5,87 | 0,592
Quality of Life QOL-AD 33,7:3738| 350£353 | 0454

Table 2, PA Group Results

Control Group pre-control l=2:;tﬂl p value
AV £5D AV £5D
Attention Mental Control || 18,5+1,23 | 20,740,10 | 0,439
Executive Functions | Clock Drawing |1,16£1,47 | 1,33+£2,06 | 0,785
Memory | Visual Memory |2,50+2,07| 2,62£255 | 0,016
Fvtoucal i | NPE 325+494|10,7£1,20 | 0,012
| FBI 19,7£1,33| 196+6,94 | 0,973
Balance | BBT 426+£0,10| 33,6+0,29 | 0,178
Functional Mobility | TUG 263+141] 41,0£4,37 0373
Physcial Activity Level | IPAQ - g | 1852277 | 637+1,28 0,386
Quality of Life | QOL-AD 322+638|333+789 | 0406 ’ _ i
Table 3. Control Group Results Phota 6. Left supesior division (DAN)
P060 Fig. 1 P060 Fig. 2
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functions and functional changes in the brain. Our findings
show that therapeutic methods that appear to be alternative in
AD are in fact influenced by different areas of the cognitive and
behavioral profile. In conclusion, these findings suggest that the
"multimodal” therapeutic approach, including high frequency
r'TMS therapy and FA education, in addition to pharmacological
treatment, may produce the most effective treatment against
the disease.

Po61
Disease-specific rehabilitation in women with epilepsy
G. Odintsova, S. Kravtsova, N. Ivanova

Federal Almazov North-West Medical Research Centre, Epileptology,
St. Petersburg, Russian Federation

Question: to study specific aspects of neurorehabilitation in
women with epilepsy

Methods: 155 women at the age of 16—45 were included in the
prospective observation research of reproductive endocrine
complications (REC) due to antiepileptic drugs (AEDs) into 3
groups: 1gr. - AEDs monotherapy, 2 gr. - polytherapy, 3 gr. - with-
out AEDs. Social, reproductive activity were studied in groups.
STATISTICA for Windows system was used.

Results: Average age of the surveyed women made 25 years with
prevalence patients in optimal reproductive age 62%. 1gr. - 70
(45%), 2gt. - 65 (42%), 3 gr. - 20 patients (13 %). Statistically reli-
able differences in clinic weren't taped in groups. 47% women
were marriage. 31% patients had children without differences
in groups. Minority children were born before mother’s disease.
Fertility Rate (FR) was o, 3. FR for simple replacements of gen-
erations should be 2, 15. Optimal FR - 4, 0. The overall incidence
of REC were 53%, 75% of them due to side effects of AEDs.
Comorbid REC was observed for 21 women (13%). In 61 (40 %)
cases REC due to treatment of AEDs were identified. REC were
associated with the taking AEDs for 21 women (30 %) at the 1 gr.,
40 (57%) patients were healthy. In the 2 gr. REC associated with
exposure to AEDs was diagnosed for 38 patients (59 %). Comor-
bid REC was noted in 13 % without differences in groups. Appli-
cation of AED polytherapy enlarged REC frequency (p<o0,001).
Conclusions: Disease specific rehabilitation in women with epi-
lepsy inclided social, mental, reproductive aspects. Fertility rate
among women with epilepsy was lower optimal due to medical
and social reasons. Reproductive endocrine complications are a
frequent side effect of antiepileptic drugs for women’s epilepsy
above at polytherapy. It is necessary monitoring reproductive
health condition during treatment with antiepileptic drugs.

The reported study was funded by the Russian Foundation for
Humanities research (RFHR) according to the research project
Ne 15-06-10816.

P062

Efficient and intensive settings in neurorehabilitation
0. Stoller, D. Zutter, M. Wehrli

Rehaklinik Zihlschlacht, Zihlschlacht, Switzerland

Neurorehabilitation is experiencing a significant change due
to technological progress. While the Third Industrial Revolu-
tion used electronics and information technology to automate
processes, the Forth Industrial Revolution is blurring the lines
between the physical, digital, and biological sphere. Trends in
the area of sensor-supported environments, cloud computing,
and artificial intelligence will revolutionize the way how Neu-
rorehabilitation will be performed in the near future. Chang-
ing occupational profiles, adjusted clinical pathways, precise

medical controlling and new financial models will be critical
to ensure functioning health care systems. However, limited
resources will force organizations to the develop and integrate
efficient and intensive settings to fulfil the society’s needs. We
provide insights into the clinical integration of novel technolo-
gies and therapy models to increase efficiency and intensity in
daily neurorehabilitation routines. Our organization is working
on the development and integration of highly efficient clinical
pathways for inpatient and outpatient settings. We highlight
several pioneering projects in the field of clinical classification,
rehabilitation technology, and telemedicine. Furthermore, we
propose a change in the role model; interdisciplinary rehabil-
itation-coordinators/coaches are needed, who professionally
manage a patient’s entire rehabilitation process and close the
gap between medical, social, and cultural needs.

P063

Epidmiological profile of individuals with Parkinson's disease
attended at reference centres in the city of Brazilian Northeast
- a cross-sectional study

L. C. Lucend’, 1. C. R. Regalado', F. Rodrigues-de-Paula’, R. O.
Guerra', C. O. Godeiro Jr?, A. R. Lindquist'

'Federal University of Rio Grande do Norte, Department of Physical
Therapy, Natal, Brazil, *Federal University of Minas Gerais, Department of
Physical Therapy, Belo Horizonte, Brazil, *Federal University of Rio Grande
do Norte, Department of Neurology, Natal, Brazil

Introduction: Parkinson’s disease (PD) is the most common form
of Parkinsonism, one of the most prevalent chronic neurologi-
cal syndromes among the elderly. Of all those diagnosed with
this syndrome, 85% are individuals with PD. A multicenter
study was conducted by the Parkinson Network-Brazil in seven
state capitals, in order to determine the epidemiological pro-
file of individuals with PD in terms of physical-functional and
emotional-cognitive domains.

Objectives: The aim of the present study was to analyze the
results obtained in the city of Natal, Brazil, whose human devel-
opment index (HDI) is one of the lowest among the participating
capitals.

Patients and methods: Cross-sectional descriptive with s sample of
78 individuals with PD. Sociodemographic information related
physico-functional and cognitive aspects was collected. All the
participants were participants were assessed in the ON time of
antiparkinson medication. Statistical analysis was conducted
using the Statistical Package for Social Sciences, 21.0 program.
Results: Of the total sample, 64.1% were male, with a higher
prevalence in the age group between 70 and 79 years (35.9%).
The time since PD onset varied between 1 and 28 years (7.6
+4.7) and the prevalence of Hoehn & Yahr was distributed as
follows: stage 1 (14.1%), 2 (28.2%), 3 (28.2%), 4 (24.4%) and 5
(5.1%). Regarding the number of comorbidities, 66.7 % reported
having = 4 comorbidities and among the most common being
visual dysfunction (87.2%). The Human Activity Profile found
that more than half the sample analyzed (57.7%) were physi-
cally debilitated. Presence of dementia (64.1%) and depressive
symptomatology (52.6 %).

Conclusions: Knowledge of sociodemographic and clinical char-
acteristics of individuals with PD may make it possible for phys-
iotherapists and health teams to better understand the progno-
sis of the disease and plan therapies that are better suited to
meet the real demands of this population.
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P064

Frequent surfing on social health networks is associated with
increased knowledge and involvement in personal health

D. Grosberg', H. Grinvald’, H. Reuven?’, R. Magnezi®

'Sheba Medical Center, Ramat Gan, Israel, *Bar Ylan University, Public
Health & Health Systems Management Program, Ramat Gan, Israel, >Ben
Gurion University, Health Policy & Management, Beer Sheva, Israel

Background: Individuals with chronic medical conditions often
seek information in Web-based social health networks. Their
main reasons for this activity include acquiring information and
support, communication, networking and browsing.

Objective: The objective of this study was to assess how participa-
tion in a social health network among individuals with a chronic
condition contributed to their activation.

Patients and methods: This was a prospective, cross-sectional
survey with a retrospective component. We collected data from
a Hebrew-language Web-based social health network, among
participants with diabetes mellitus, pain, hypertension, and
depression/anxiety. Experienced users at least 6 months of
enrollment in the network and newly enrolled users received
similar versions of the same Patient Activation Measure (PAM)
questionnaire as well as a socio-demographic assessment.
Results: Among 686 participants, 154 of the 337 experienced and
123 of the 349 newly enrolled completed the questionnaire. We
found positive correlations (P<.05) between frequency and dura-
tion of site visits and patient activation, social relationships,
and chronic disease knowledge. Men's surfing time was lon-
ger than women's (x23=10.104, P<.05). Experienced users with
diabetes surfed more than those with other illnesses and had
significantly higher PAM scores (mean, M=69.3, standard devia-
tion, SD=19.1, PAM level 4; Z=-4.197, P<.001) than new users
(M=62.8, SD=18.7, PAM level 3). Disease knowledge directly pre-
dicted PAM for all users (p=.26 and .21, respectively). Frequency
and duration of social health network use were correlated with
increased knowledge about a chronic disease. Experienced
surfers had higher PAM than newly enrolled, suggesting that
continued site use may contribute to increased activation.
Conclusion: Web-based social health networks offer an opportu-
nity to expand patient knowledge and increase involvement in
personal health, thereby increasing patient activation. Further
studies are needed to examine these changes on other aspects
of chronic medical conditions such as quality of life and costs.

P065
Hospital-acquired infections in severe acquired brain injury
during inpatients neurorehabilitation

H. Aabid', F. Digiacomo', N. Taiocchi', U. Bonassi’, R. Casalé’,
M. Bartolo'

'Habilita, Dept. of Rehabilitation, Neurorehabilitation Unit, Zingonia
di Ciserano, Italy, *Habilita, Hospital Health Management, Zingonia di
Ciserano, Italy, *Habilita, Scientific Direction, Zingonia di Ciserano, Italy

Background: In the last decades the improvement in acute care
for severe neurological patients and the early rehabilitative
approach to this population determined a progressively diffu-
sion of MDRs species also within the neurorehabilitation setting.
Aims: To investigate the epidemiology and burden of hospital-
acquired infections in a cohort of patients affected by severe
acquired brain injury (sABI) during in-hospital rehabilitation.
Material and methods: Patients affected by sABI in intensive
neurorehabilitation. All the patients performed: Glasgow Coma
Scale (GCS); Level of Cognitive Functioning (LCF); and Disabil-
ity Rating Scale (DRS), at admission (To) and at discharge (T1).
Patients were divided into two groups: Infected Group (I-Group)
or non-infected (NI-Group) and data were compared (signifi-
cance at p=0.05).
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Results: Data from 104 (42 F, 62 M) sABI patients were collected.
Patients came from Intensive Care Unit (33.6 %), Neurosurgery
(29.8 %)), Stroke Unit (26.9 %) or other wards (9.7 %). Urinary tract
infections were reported in 80.3 %. The most frequent pathogens
were: K. Pneumoniae (18.6%) and E. Faecalis (11.6%); 27.9%
showed multiple pathogens. On average patients received 13.2
+5.1 days of antibiotic therapy. At admission (To) the mean
scores at the clinical scales were GCS: 10.5+3.6; LCF: 3.5%1.7;
DRS: 73+1.7 for the whole group; GCS: 9.3+3.3; LCF: 2.8+1.5;
DRS: 8.2+1.2 for the I-Group and GCS: 11.4%3.5; LCF: 4.0%1.7;
DRS: 6.7+1.8 for the NI-Group. At discharge (T1) the functional
evaluation resulted in GCS: 11.7+£3.6; LCF: 4.5+2.2; DRS: 6.1x2.3
for the whole group; GCS: 10.3+3.7; LCF: 3.6+2.1; DRS: 7.3+1.8
for I-Group, and GCS: 12.7+3.3; LCF: 5.1+2.1; DRS: 5.3+23 for
NI-Group. Both at To and T1 the scores at the clinical measures
were significantly higher for patients in the NI-Group. The mean
length of stay was 105.3+72.4 days for the whole group; patients
in the I-Group showed a longer stay with respect to NI-Group
(131.1274.8 vs 87.1£65.4 days, p=0.002). The loss of rehabilitation
days/sessions was 0.6x1.5 for the I-Group and o.5+1.1 for the NI-
Group, without statistically significant difference.

Conclusions: In I-Group the levels of outcome measures for GCS
and LCF were lower than in NI-Group, while the DRS was higher.
Although, in I-Group the length of stay resulted higher than in
NI-Group, the number of loss of rehabilitation sessions/days
was not significant, maybe due to the efficiency of organization

P066
Medicolegal assessments - the Just(us) way

M. Tolsma-Piegza
Tolsma Consult, Eindhoven, Netherlands

Background: The impact of medicolegal assessments can be
profound, forming the basis for things such as compensation
for loss of income. However, despite the high stakes nature of
the assessment, there is limited consensus regarding how the
medical aspects of this process should be accomplished. In the
Netherlands, considerable variation between individual expert
reports makes it difficult to compare results and judge the
consistency and quality of a report. This project examined the
impact of a standardised procedure to produce a high quality
assessment and a thorough and structured report that provides
information across different types of injury.

Method: A standardised report was developed based on various
published guidelines and codes of conduct. Each finished report
was reviewed by an experienced Insurance Medicine Physician
to ensure questions have been answered specifically, unambigu-
ously, and were understandable to laymen. Once implemented,
questionnaires were sent to 159 consecutive clients in March
2014 to ascertain feedback. Respondents rated various features
of the process on a 10 point scale (wWhere o="very poor" and
10="excellent").

Results: The response rate was 47% (75/159). Overall, the new
report was rated an average of 7.3 out of 10. Report timeliness
scored lower at 6.6. Clients considered that reports made valid
arguments for the conclusions reached and were easy to read
and understand. Despite this, inconsistencies in the quality
of the reports were noted by the survey team. Communication
about the status of the report and the service of the front office
clearly showed room for improvement.

Conclusion: A number of modifications were enacted follow-
ing the survey: we invested effort and time in recruiting new
experts in different fields of medicine, educating and training
our experts and frontoffice. We also invested in communicating
to our clients about our services, updated corporate identity and
our website and made contact with our MO more accessible.
Another survey is planned in the fall of 2017 to assess compli-



Posters

4™ EUROPEAN CONGRESS OF NEUROREHABILITATION (ECNR)

ance and see if the improved system is meeting the needs of both
the clients and claimants. It is hoped this data will be available
in time for the conference.

P067
Neurorehabilitation of ischemic stroke due to subarachnoid
neurocysticercosis

H. Foyaca Sibat'?, L. D. F. Ibatiez Valdés"*

'"Walter Sisulu University, Neurology, Mthatha, South Africa, *Nelson
Mandela Academic Hospital, Neurology, Mthatha, South Africa

Objective: Perceived disability after stroke may persist long-term
even among young individuals with mild stroke and may be
related to age-related expectations of health and recovery. In
patients presenting ischemic stroke secondary to subarachnoid
neurocysticercosis (ISSNCC) this statement does not differ from
the general stroke population. Thus, in order to appreciate the
magnitude of perceived disability in a younger ISSNCC popula-
tion studies are needed to explore perceived health-related dif-
ferences between young individuals with ISSNCC and a matched
general population and then to identify the length of complete
neurorehabilitation. Further, to provide long-term measures by
health care, relevant to the same young individuals with stroke,
their perceived long-term functioning and disability associated
with health need to be explored.

Methods: The generic questionnaire NMAH-5D was used to com-
pare ratings of global health, disability and physical recovery
between young individuals living in the community around
Mthatha (South Africa) up to 6 years after ISSNCC (n=150) and
an age and geographically matched general stroke population
(n=2661). The t-test was used to assess differences between the
young individuals with stroke and the matched general popula-
tion with regard to self-rated global health Four multiple linear
regression analyses were performed using the following health-
states from the MYS questionnaire as independent variables.
Results: Among the young individuals 79 % had suffered a mild
stroke and got 100% recovery from physical disabilities, 45%
rated a low global health compared to 15% of the matched
general population and a higher proportion rated problems in
mobility, self-care, usual activities, anxiety/depression and,
recovery.

Conclusion: The neurorehabilitation of ISSNCC, on self-rated
global health among young individuals living in the commu-
nity, appear to be substantial, multi factorial and long-standing
which call for interdisciplinary research collaborations and
team measures by health care long-term.

P068

Problematic ankle pain in spastic diplegia in an adult with
cerebral palsy - a case study

L Baguley™, H. Barden', A. Alchir’

"Westmead Hospital, Rehabilitation Medicine, Westmead, Australia, *The
University of Sydney, Medical School, Sydney, Australia, *Department of
Family and Community Services NSW, Ballina, Australia

Introduction: The effect of Botulinum Toxin-A (BTX-A) on treating
lower limb spasticity in people with cerebral palsy (CP) is well
recognised, particularly for equinovarus deformities around the
ankle. In Australia, BTX-A receives government funding for chil-
dren under 18. Adults are only subsidised if they were injected
as children. This sets up discrepancies in access to clinically
appropriate spasticity management for a subset of adults with
lower limb spasticity.

Objectives: To present the clinical problem solving of an adult
patient with acute onset ankle pain and to examine the costs
associated for this individual.

Patient and method: A 33 year old male presented with acute left
ankle pain limiting mobility. Plain x-rays were unremarkable
and an ultrasound found tibialis posterior tenosynovitis. A later
MRI identified a left distal tibial stress fracture and osseal oede-
ma in talus and calcaneus. He was managed NWB in a CAMboot
for 6 weeks. A follow up MRI showed tibial healing, however,
during his graduated return to FWB he developed increased
pain and was found to have a new calcaneal stress fracture.
While bone density scanning showed borderline osteopenia,
his fractures were diagnosed as being secondary to spasticity.
Results: A small literature base supports the occurrence of ankle/
foot stress fractures from spasticity in both adults and children
with CP. In this patient’s case, mobility and capacity to work
were restricted over an almost seven month period. Direct costs
(health, plus time off work) were estimated at around $23,100.
Due to funding restrictions, he had not received BTX-A injections
for equinovarus for 20 months pre fracture.

Conclusion: This study presents a patient with recurrent ankle/
foot stress fractures on the basis of under treated spastic diple-
gia. The inability to treat adults with CP who were not injected
as children appears based on rationing practices that are not
supported by the literature or the costs of not treating.

P069

Rehabilitation facilities after neurological admission —
appropriate capacity for a good management

D. Coraci*’, L. Padua®’, P. E. Doneddu’, F. Iodice’, P. M. Rossini**®

"“Sapienza" University, Board of Physical Medicine and Rehabilitation,
Department of Orthopaedic Science, Rome, Italy, *Don Carlo Gnocchi
ONLUS Foundation, Milan, Italy, *Universita Cattolica del Sacro Cuore,
Department of Geriatrics, Neurosciences and Orthopaedics, Rome, Italy,
“University of Sassari, Department of Clinical and Experimental Medicine,
Sassari, Italy, IRCCS San Raffaele Pisana, Rome, Italy

Introduction: Recently, high attention has been paid to the pro-
longed length of stay (pLOS). Several studies suggest that pLOS
may cause serious implications for health, patient management,
costs. The delay in inpatient rehabilitation facility placement
could be one of the causes of pLOS. This delay is probably relat-
ed to capacity of the facilities. At present, the adequate number
of rehabilitation facility units to meet the need of a neurological
department is still not defined.

Objectives: We assessed the number of facility units, based on
data obtained from our neurological Department.

Materials and methods: We retrospectively studied patients admit-
ted to the Department of Neurology (Policlinico Gemelli) and
transferred to rehabilitation facilities after clinical stabiliza-
tion, during a 6-month period. The pLOS was calculated for
each patient as the number of days between the last test or
consultation and the date of transfer to rehabilitation. For our
local Healthcare System, 44 days in rehabilitation facilities are
guaranteed. Considering this amount, the number of total reha-
bilitative hospitalization of the patients from our Department
was calculated: patients moved to rehabilitation X 44 days.
For the 6-month period, this result was divided for 180 days (6
months) to calculate the number of necessary beds in rehabilita-
tive facilities.

Results: During the period, 746 patients were admitted to our
Department and 94 patients (40 females, 23-93 years), with cen-
tral and peripheral nervous system diseases, were transferred
to rehabilitation facilities. In these 94 patients, mean pLOS was
3.2 days (0—50 days). We calculated 4136 days of total rehabilita-
tive hospitalization, for the patients moved to rehabilitation (94
patients X 44 days), and 23 necessary beds (4136 days / 180 days)
in rehabilitative facilities.

Conclusion: Our approach shows the relationship between the
number of patients in a neurological Department and the capac-
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ity of associated rehabilitative facilities, able to support patient
management after acute phase. Many factors and limitations
were not considered in this study. Further multicentric studies
should be performed to plan an adequate rehabilitation pro-
gram for the Health Systems.

P070

Relationship between sex and motor symptoms in Parkinson's
disease - a cross-sectional study

L C. R. Regalado, L. C. Lucena, F. Rodrigues-de-Paula, T C. C.
Maciel, A. R. Lindquist
Federal University of Rio Grande do Norte, Physical Therapy, Natal, Brazil

Introduction: Parkinson’s disease (PD) is a chronic neurodegener-
ative disorder, which affects the male sex. There is a divergence
found in the literature regarding the presentation of PD between
the sexes, regarding motor behavior, it raises the need to ana-
lyze the relationship between sex and motor symptoms in PD.
Objectives: Analyzing the influence of sex on motor symptoms in
subjects with PD.

Material and methods: This is an observational cross-sectional
study. Sociodemographic variables were collected: age, sex,
years of study, physical activity and physiotherapy; and motor
symptoms: Disability Stage (Hoehn and Yahr Disability Scale -
HY), Balance (MiniBESTest), Mobility and Risk of Falls (Timed
Up and Go test and Sit-and-lift Test 5 times - ST-DP5X). The pro-
tocol of evaluation was applied in two days, in the same shift,
in period ON of the antiparkinsonian medication. For the data
analysis, the Statistical Package for the Social Sciences version
21.0 was used. For the analysis of the difference between sexes
and socio-demographic variables, categorical, the Chi-square
test was used. From these analyzes, multivariate analyzes were
performed with multiple linear regression, in order to identify
the potential risk factors, involved with the gender variable. The
exit criterion for all variables introduced in the model was p
<0.20. The level of significance was 5%.

Results: More than half of the sample was composed of men
(64.1%), with a mean age of 66.00+10.0. Regarding the sociode-
mographic variables, there was a significant difference between
the sexes only regarding the practice of physical activity (P=0.03)
and physiotherapy (P=0.008), with men performing both activi-
ties more often than women. Multiple linear regression analyzes
did not find significant differences between the sexes consider-
ing the other motor symptoms (P+0.445).

Conclusion: Sex did not interfere in the motor behavior of indi-
viduals with PD, when adjusted for age, HY, practice of physical
activity and physiotherapy. The variables capable of modifying
the PD presentation were age, HY and physical activity practice.
This result may guide clinical practice, giving subsidies for treat-
ment planning and therapeutic goals to be achieved.

P071

Responsive Engagement of the elderly promoting Activity and
Customised Healthcare (REACH) - A user-centred requirement
analysis for a European project

C. Krewer', B. Schépers', M. Yasuoka?, E. Koenig', F. Miiller'
!Schon Klinik BAd Aibling, Clinical Research, Bad Aibling, Germany,
*Technical University of Denmark, Lyngby, Denmark

Introduction: The EU funded REACH project aims at developing
a modular sensing-monitoring-intervention system that can be
placed unobtrusively in various care settings (e. g., acute care,
rehabilitation, care home, home care) and living environments
of elderly citizens (65+ seniors). The aim of the REACH system
is to predict health risks or adverse events and mitigate the risk
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of deterioration by the early application of interventions. For a
successful developmental progress it is essential to perform a
requirement analysis at the beginning of the project. It includes
a description of the primary user including the environment
the primary user lives in, and the associated stakeholders. The
requirements, however, differ between European countries.
Methods: We conducted a stakeholder analysis aiming at under-
standing similarities and differences among the REACH use
cases in four different European countries (D, DK, CH, NL). The
aim is to identify primary, secondary, and key stakeholders.
Primary stakeholders are directly influenced by the REACH
system. Secondary stakeholders are indirectly affected, whereas
key stakeholders do not belong to the former two groups but
have significant influence. Workshops were held to collect and
discuss benefits and obstacles primary users and stakeholders
may have with using a sensing-monitoring-intervention system.
Results: The four use cases in the four countries have similarities
as well as differences. One major difference between the anal-
ysed countries lies in the societal characteristics, for example
in the role of health insurance coverage. Another key factor
is the organization of the social, health, and welfare system.
According to the treatment stage in the continuum of care,
influence and roles of stakeholders differ. For the primary users
drawbacks of using such a complex system are the fear of data
disclosure and the stress associated with the use of technology
for elderly. These risks are similar for relatives and friends and,
to some extent, for the formal care givers as well. The benefits
for the primary users, their families and friends are the greater
autonomy that the system may provide, greater independence
and self-determination.

Conclusion: Differences in the setting, as well as socio-political
factors, and the treatment stage influence the level of impor-
tance of stakeholders. The workshops helped to clarify key
aspects for the development of the REACH system.

P072
Role of physical activity in metabolic syndrome
L Kazaz', E. Angin’

'Dr. Burhan Nalbantoglu Nicosia State Hospital, Physiotherapy, Nicosia,
Turkey, *Eastern Meditarrenian University, Health Sciences, Famagusta,
Cyprus

Introduction: The aim of this study is to determine the physi-
cal activity levels of the individuals with metabolic syndrome
(MetS) and compare with healthy individuals.

Method: In this study six houndred and sixty diagnosed MetS
individuals (310 F, 350 M) and six houndred and sixty control
group (310 F, 350 M) with age range 30-55 was included. For
pain evaluation, Visual Analog Score (VAS), for quality of life
Nothingham Health Profile, for physical activity level Interna-
tional Physical Activity Questionnaire long scale (IPAQ) was
used. Community integration questionnaire (CIQ) was applied
to state the integration of the individuals to the community.
Results: The physical activity level of the people in the MetS
group was found significantly lower than the physical activity
level of healthy individuals.

Conclusion: This study showed that an active lifestyle is a very
important criteria to prevent MetS.

[1] Van Holle et al. Assessment of physical activity in older Belgian adults:
validity and reliability of an adapted interview version of the long In-
ternational Physical Activity Questionnaire (IPAQ-L) BMC Public Health
2015; 15: 433.
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P073
The effectiveness of active training to reduce pain in
cervicogenic headaches

S. Beck
Rehab Linz, Linz, Austria

Session for young therapists Headaches in general are among
the top ten causes of incapacity for work. 15 to 20 percent of all
chronic and recurrent headaches worldwide have cervical origin
in the segments C1-C3 and the pain is not caused by any trauma.
Cervicogenic headaches are described as "referred pain" that is
perceived in the head. There is literature that describes the use
of mobilization or manipulative techniques for the treatment of
cervicogenic headache, but this is not allowed on some people
due to certain diseases or hypermobility. So the aim of this work
is to address active training in terms of pain reduction. The fol-
lowing research question arises: "Do active exercise programs
have a pain-reducing effect on patients with cervicogenic head-
ache?" For this research work, the databases PubMed, PEDro
and Cinahl as well as the social network ResearchGate were
browsed with the keywords below for finding suitable literature.
Through this procedure, six matching research question stud-
ies were selected, then compared with each other and finally
discussed. All used studies observed pain reduction on active
training. Some studies related to headaches only, but others
have also observed a positive impact on the reduction of neck
pain or local pain during active movement. By a proper posture
or by an increased holding function of the muscles, pain caused
by overload can be reduced. Active exercises not only contribute
to the reduction of pain, but also improve the proprioception,
the postural alignment and the quality of life of patients with
cervicogenic headache. The research question can be answered
as follows: active exercises have a pain-reducing effect, espe-
cially with regard to intensity of pain. In order to examine the
effectiveness of active training over a longer period in several
studies, further research would be necessary.

Keywords: cervicogenic headache, neck related headache, exer-
cise therapy, training.

[1] Jull et al. Spine 2002; 27(17): 1835-43.

[2] Ylinen et al. (2012) Journal of rehabilitation medicine 2012; 42(2): 344-9

[3] Sharma A. et al. Indian Journal of Physiotherapy and Occupational
Therapy 2011; 5(1): 9—13.

[4] Sharma D. etal. International Journal of Pharma and Bio Sciences 2014;
5(1): 405-420.

[5] Nidhi et al. Physiotherapy and Occupational Therapy Journal 2012; 5(2):
43-50.

[6] Nambi et al. (2014) International Journal of Pharmacological Screening
Methods 2014; 4(2): 69-73.

P074

The effects of suspension exercises programme on static and
dynamic balance in healthy individuals

P. Cavlan', B. Kirmizigil®

'Nicosia Dr. Burhan Nalbantoglu General Hospital, Physiotherapy, Nicosia,
Cyprus, *Eastern Mediterranean University, Health Sciences, Famagusta,
Cyprus

Introduction: We investigate and compare the effects of suspen-
sion exercises on static balance and dynamic balance in healthy
individuals.

Method: Healthy subjects divided into two groups; the study
group and the control group with fourthy individuals for each
and ages between 20 to 45. Study group had two sessions of sus-
pension exercises per week for eight weeks and control group
had no exercises during this period. All the participants were
given static and dynamic balance tests using single leg stance
test, Y-balance test before and after the eight week period.
Results: In the study group a statistically significant difference

was found between pre and post tests in static and dynamic

balance.

Conclusions: Suspension exercises are very effective in improving

static and dynamic balance in healthy individuals.

[1] Ricotti L. Static and Dynamic Balance in Young Athletes. Journal of Hu-
man Sport and Exercise 2011; 6(4): 61628

[2] Melrose D, Dawes J. Resistance Characteristics of the TRX suspension

training system at different angles and distances from the hanging
point. J Athl Enhancement 2015; 4: 1-2 .

P075

Self-awareness of fall among community- dwelling older
adults: a cross-sectional survey

T. Chantanachai, W. Rakkamon, S. Saengrueangrob, B. Apinunkul
Mahidol University, Faculty of Physical Therapy, Nakhon Pathom, Thailand

Background: Falling is a significant cause of injury and disability
in elderly. Approximately 30 percent of people aged 60 years and
older experience fall once in lifetime, and almost 50 percent of
those fallers experience recurrent falls in the following year.
Age-related change in cognition may cause decrease in individ-
ual's self-awareness of fall. Many studies demonstrated that loss
of this self-awareness was associated with falling. Therefore, the
objective of this study was to compare elder's awareness of falls
between fallers and non-fallers.

Methods: Seventy-eight community-dwelling older adults with
and without a history of falls were recruited in the study.
Twenty-seven participants had a history of falls within a year,
while 51 participants had no history of falls. Cross-sectional
surveys were conducted using a questionnaire modified from
Braun et al. (1998) and Mackintosh et al. (2007). The questions
mainly included the items about 1) self-estimate of usual walk-
ing ability, 2) the importance of falls as a health concern, and
3) factors they consider most likely to cause a fall. The rating of
awareness scale from o to 10, o represents "not at all important"
and 10 represents "most important". A Mann-Whitney U test was
used to determine comparability in age and cognitive function,
as well as compare score between groups.

Results: Age and cognitive function did not show significant
difference (p>o0.05) indicating both groups were comparable.
Result revealed significant difference (p=0.037) in self-aware-
ness regarding the importance of falls as a health concern
between fallers and non-fallers. We found that fallers had lower
self-awareness on the importance of fall (median=8; interquar-
tile range=5-10), comparing with non-fallers (median=10; inter-
quartile range=7-10). No significant differences (p>0.05) were
found between groups for self-estimate of usual walking ability
and factors they consider most likely to cause a fall.

Conclusion: Our results suggest that clinicians should empha-
size on how importance of fall to enhance self-awareness in
community-dwelling older adults, particularly those who have
a history of falls. This could be in turn preventing recurrent falls
in those elderly.

P076

Changes in oscillatory brain activity during one month of BMI
training in chronic stroke patients

T. C. Figueiredo', A. M. Ray', E. Lopez-Larraz', N. Birbaumer’,
A.Ramos-Murguialday'

'Institute of Medical Psychology and Behavioral Neurobiology, Tiibingen,
Germany, °Wyss Institute for Bio- and Neuroengineering, Geneva,
Switzerland

Introduction: Motor recovery in chronic stroke patients is known
to be restricted to very small improvements. Previous studies
have shown, however, that the mechanism of use-dependent
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plasticity combined with brain oscillatory activity contingent
haptic feedback training can yield positive results in the recov-
ery of upper-limb motor function for these patients. Yet, most
studies have evaluated EEG correlates of recovery only in
discrete time points, usually before and after the intervention.
Understanding such complex connectivity and brain activity
changes due to sensorimotor integration (closing the efferent
and afferent loop via BMI) and motor recovery over time requires
continuous evaluation during the whole training period to be
investigated.

Objective: In this study we aim at tracking changes in brain-to-
brain connectivity and cortical activation during movement
attempt of the paretic arm in chronic stroke patients along four
weeks of proprioceptive BMI training.

Patients and Methods: 30 chronic stroke patients underwent four
weeks (mean 17 sessions) of proprioceptive Brain-Machine Inter-
face (BMI) training followed by subsequent goal-oriented phys-
iotherapy. Proprioceptive feedback was contingent to ipsile-
sional desynchronization of the sensorimotor rhythm (SMR). We
have used partial directed coherence from EEG signals to derive
intra- and interhemispheric connectivity measures for each
training session. Additionally, we calculated EEG Event Related
Desynchronization (ERD) laterality values in the a and p bands
with respect to the resting period. Changes in these features dur-
ing the training were analyzed using Linear Mixed Effect Models
(LMEM). The relationship with the changes in upper-limb motor
impairment was subsequently assessed.

Results: We observe significant changes in connectivity and ERD
along the training sessions.

Conclusion: The obtained results highlight the importance of
neurophysiologically relevant features, that may be used to
predict recovery in this population and hence optimize future
rehabilitation interventions.

P077

Evaluation of changes in ventilation parameters and
bioelectrical activity of accessory respiratory muscles
depending on breathing stimulation in chronic stroke patients

L. Slupska', K. Ptaszkowski®, T. Halski', M. Paprocka-Borowicz’

'Opole Medical School, Department of Physiotherapy , Opole, Poland,
*Wroclaw Medical University, Department of Physiotherapy , Wroclaw,
Poland

Question: Consequences of brain stroke may involve abnormali-
ties in muscular tonus, postural and movement control, that
lead to insufficient functioning of the entire organism, including
dysfunction of synergy in muscles involved in breathing mecha-
nism. These changes, especially on the affected side of the
body, may cause weakness of the respiratory muscles, as well as
decrease movements of the rib cage influencing the function of
respiration. Despite many different interventions for respiratory
system, most of the exercises is directed to patients in the acute
phase of stroke. In later stages, the rehabilitation is oriented on
regaining motor functions and the aspect of breathing therapy
may be treated marginally. Therefore the research question has
been put forward: whether breathing intervention (a. breathing
stimulation according to PNF method or b. patient positioning)
will influence the respiratory system in chronic stroke survivors?
Methods: 60 patients included in the study were randomized into
two comparison groups: group A (PNF group, n=30), group B
(patient positioning, n=30). In the study, authors evaluated the
influence of single intervention of PNF breathing stimulation
and patient positioning on bioelectrical activity of respira-
tory muscles (external oblique muscles, sternocleidomastoid
muscles, pectoralis major and serratus anterior), spirometry
and pulse oximetry (SpO2, HR). SEMG, spirometry and pulse
oximetry were performed before and after the intervention. The
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study was a part of research project number ST.E060.16.059.
Results: PNF breathing stimulation in comparison with patient
positioning contributed to a greater decline in the SEMG activity
of respiratory muscles (p<0,05). In the inter-group comparison a
greater decrease of SEMG activity was observed on the affected
side of the body. In group A there was significant increase of
FEV1/FVC% (p=,0007). Changes of SpO2 in both groups were
not statistically significant. Both patient positioning and PNF
stimulation caused the HR decrease.

Conclusion: A single breathing stimulation according to PNF
method can lead to normalization of bioelectrical activity of
respiratory muscles, especially on the affected side of the body.
The importance of respiratory interventions among chronic
stroke patients should be verified.

P078

Factors affecting the physical activity level in patients with
idiopathic Parkinson's disease — a preliminary report

B. Aktar', B. Balci', B. Donmez Colakoglu®

'Dokuz Eylul University School of Physical Therapy and Rehabilitation,
Physical Therapy and Rehabilitation, Izmir, Turkey, *Dokuz Eylul University
Faculty of Medicine Internal Medicine, Deparment of Neurology, Izmir,
Turkey

Introduction: Postural instability is the most disabling feature
of Idiopathic Parkinson's disease (PD). It might contribute to
reduced physical ability. However, physical activity with PD has
not been extensively investigated, particularly from a postural
instability.

Objectives: The objective of this study was to investigate the fac-
tors affecting physical activity level in Idiopathic PD.

Materials and methods: Seventeen volunteers with idiopathic PD
were assessed using sections III of the Unified Parkinson's
Disease Rating Scale (UPDRS). Their motor functions were
classified according to the Hoehn and Yahr (H&Y) scale.
Demographical data, duration of disease were recorded.
Physical activity measured with the BodyMedia Sense Wear
accelerometer used for 7 consecutive days. Primary outcome
measure was the average daily energy expenditure in joules.
Postural stability measurements were obtained using the
Balance Master System (NeuroCom System Version 8.1 Bal-
ance Master). Postural stability was assessed by the modified
Clinical Test of Sensory Interaction on Balance (mCTSIB),
Limits of Stability (LOS), Sit to Stand, Walk Across and Tan-
dem Walk with Balance Master System. Functional mobility
(Timed Up&Go Test, TUG), walking speed (10 meter walk test,
10MWT) and functional exercise capacity (6 minute walk test,
6 MWT) were also assessed.

Results: There were 8 female and 9 male PD patients with a
median age of 66.00 (61.00-70.50) years. H&Y scores were
between 1 and 5,with a median of 2.00 (1.25-2.75). A median of
UPDRS section III scores and duration of disease were respec-
tively 27.00 (15.00—30.50),4.30 (3.45-5.85). Median average daily
energy expenditure was 9691 joules. Directional control of LOS
correlated with average daily energy expenditure (r=0.676,
p<.01). TUG (r=-0.502,p<.05), 10MWT (r=-0.625, p<.01) and 6MWT
(r=0,701,p<.01) were correlated with physical activity variable.
Conclusion: Our study showed that dynamic balance can play an
important role in maintaining physical activity. Our study on
this subject is still ongoing.

Keywords: Idiopathic Parkinson’s Disease, Physical Activity,
Postural stability
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Functional outcome of patients who suffered from stroke

who enrolled in the Early Supported Discharge programme in
Singapore

P.K. Tam, B. Chan, H. L. Teoh, Z. Z. Chen, S. H. Teo, L. Wong, Y.L.
Chan, J. Q. Yong, Y. V. Tan

National University Hospital, Medicine, Singapore, Singapore

Background: The Early Supported Discharge (ESD) of National
University Hospital, Singapore was set up since 2007. It provided
patients with mild to moderate stroke to have early discharge
followed by home based rehabilitation through a multi-dis-
ciplinary team. Functional outcomes, including Functional
Independence Measure (FIM), Frenchay Activities Index (FAI),
ambulatory status were measured before and on completion of
the ESD program. Telephone interview will be performed at one
year after ESD to access the instrumental activities of faily living
(ADL) by FAIL

Method: Analysis of the functional outcome of patients enrolled
into the program.

Results: A total of 460 patients’ data during the period 2007 to
2016 were available for analysis. The mean age was 63.1 and
59.2% patients were male. The FIM, FAI at the end of the ESD
program were 113.6 (standard deviation 17.0) and 11.7 (standard
deviation 8.3) respectively. 88.5% (406 out of 460 patients) were
community ambulant. 73% (335 patients) were able to walk
unaided. 407 patients were able to complete the FAI at one year.
The mean FAI at 1 year improved to 17.1 (standard deviation
10.4), which was still significantly lower than the FAI before
stroke (22.7, standard deviation 9.0).

Conclusion: Patients who suffered from mild to moderate stroke
enrolled into ESD program had satisfactory outcome in terms of
basic activities of daily living. However, at one year post-stroke
they were still impaired in terms of instrumental ADL.

P080

Identification of factors associated with physical activity levels
in adult muscle diseases

E Ayvat, E. Ayvat, 1 Onursal, G. Siitcii, M. Kiling, S. Aksu Yildrim

Hacettepe University, Department of Physiotherapy and Rehabiliation,
Ankara, Turkey

Introduction: The level of physical activity in adult patients with
muscle disease is an important parameter affecting patients'
activities of daily living and quality of life.

Objectives: This study was designed to evaluate physical activity
levels and factors that may be associated with physical activity
levels in adult patients with muscle disease.

Material and methods: 40 adult patients with muscle disease
whose mean age was 32.67t6.57 and 40 healthy individuals with
mean age 30.40+4.55 were included to the study. After recording
the demographics of individuals, pain intensity (Visual Ana-
log Scale), pain localization (Body Diagram), fatigue severity
(Fatigue Severity Scale), activity limitations (Activlim), quality
of life (SF-36 Quality of Life Survey), muscle strength (hand-held
dynamometer) and functional mobility (the Timed Up and Go
test and 6 Minute Walk Test) were evaluated. Physical activity
levels were evaluated subjectively with International Physical
Activity Questionnaire, and objectively with Sensewear Arm-
band Pro 3 activity monitor.

Results: In adult patients with muscle disease group; step counts
of 5 days; moderate, severe, very severe periods of physical
activity; walking, severe and total physical activity (MET-min/
week) scores were found significantly lower than the healthy
group (p<o.05). Total energy expenditure of 5 days of adult
patients with muscle diseases and healthy individuals were
similar (p>0.05). Total energy expenditure; was found associ-

ated with body mass index, muscle strength and functional
mobility in both groups (p<o0.05). Total step counts; were found
associated with the body mass index, lower extremity muscle
strength and functional mobility in adult patients with muscle
disease group and were found associated with only functional
mobility in the healthy group (p<o0.05).

Conclusion: As a result; adult patients with muscle disease have
lower physical activity levels than healthy individuals and have
engaged in similar activity performance by spending approxi-
mately doubled energy. Because of that situation, increased
energy expenditure may be the major cause of reduction in
physical activity of adult patients with muscle disease. Physical
activity is associated with body mass index, muscle strength
and functional mobility, that was shown time spent in activities
at different intensities is associated with activity and limitations
of participation.

Po81

Improving gait and balance in patients with Parkinson's
disease using transcranial direct current stimulation and
spinal direct current stimulation - a triple cross-over study

M. Avenali', R. De Icco', M. Fresia®, C. Pacchett?, C. Tassorelli’,
G. Sandrini'

"University of Pavia, Mondino Foundation National Neurological Institute,
Department of Brain and Behavioural Sciences; Department of Neurology
and Neurorehabilitation, Pavia, Italy, °C. Mondino National Neurological
Institute, Department of Neurology and Neurorehabilitation, Pavia, Italy,
3C. Mondino National Neurological Institute, Parkinson’s Disease and
Movement Disorders Unit, Pavia, Italy

Introduction: Progression of Parkinson's disease (PD) is charac-
terised by motor deficits which respond less to dopaminergic
therapy. Direct current stimulation (DCS), is a non-invasive
brain stimulation technique able to modulate the activity of
brain areas through the application of small electrodes on the
scalp or at spinal level. Previous studies suggested that transcra-
nial DCS (t-DCS) is effective in improving motor symptoms in PD
patients. Unlike, literature on the effect of spinal DCS (s-DCS)
in PD is scant.

Objectives: The aim of our study is to evaluate the efficacy of a
Direct Current Stimulation applied at the cortical or at the spi-
nal level in the treatment of gait disorders and, in particular, of
freezing of gait in patients with PD.

Materials and methods: the study was performed on 14 subjects
with PD, according to a randomized, double-blind, cross-over
design. All participants underwent to anodal t-DCS over pri-
mary motor cortex, anodal cathodal s-DCS and cathodal s-DCS
applied to the 10th dorsal segment in a randomized order. Each
treatment foresaw 5 daily sessions lasting 20 minutes each. Each
stimulation cycle was followed by a 30 days observation period.
Assessment included clinical specific scales evaluating gait and
balance impairment in PD: Unified Parkinson’s Disease Rating
Scale (UPDRS- part III), Tinetti Assessment Scale, Freezing of
Gait Questionnaire (FOG) and Timed Up and Go (TUG) test.
Results: An improvement in all outcome measures was observed
in t-DCS group after the end of treatment with a stable effect
at 1-month follow-up. After spinal stimulation, cathodal s-DCS
showed a significant improvement in UPDRS-III and FOG scores,
while anodal s-DCS was more effective in Tinetti and FOG scores.
At 1-month follow-up cathodal s-DCS showed a stable effect in
FOG score, while anodal s-DCS had no significant effect on all
these parameters. Comparing groups, t-DCS was more effective
than both sDCS techniques in UPDRS-III and TUG scores either
at T1 or T2. However, anodal s-DCS was more effective than the
other methods on balance impairment (Tinetti score).
Conclusion: The application of anodal t-DCS may be a relevant
tool to improve motor abilities in PD, especially in advanced
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stages, and may represent an add-on option in the pharmaco-
logical and rehabilitative treatment of these patients.

P082

Relevance of the origin of chronic pain when using virtual
reality in rehabilitation

M. Matamala-Gomez"?, A. M. Diaz-Gonzalez’, M. Slater*, M. V.
Sanchez-Vives"?

'IDIBAPS, Systems Neuroscience , Barcelona, Spain, *University of
Barcelona, Experimental Neural Environments in Neuroscience and
Technology (Event Lab), Barcelona, Spain, *Hospital Clinic, Barcelona,
Spain

Introduction: A virtual arm can be felt as your own in virtual real-
ity (Slater et al, 2008). The modification of visual aspects of the
"owned" virtual arm has been shown to modify pain threshold
in healthy subjects. For example, redness of the skin decreases
the heat pain threshold (Martini et al, 2013), while looking at the
virtual arm increases pain threshold contingent on co-location
(Nierula et al, 2017). However, the effect that these manipula-
tions have on patients with chronic pain are not well known.
Objectives: To explore how varying transparency and size of an
"owned" arm in immersive virtual reality affects pain ratings in
patients with arm chronic pain.

Patients and methods: We carried out a study with 19 patients with
chronic pain, 10 of which had peripheral nerve injury (PNI),
here a control group, and 9 of which had complex regional pain
syndrome (CRPS type I) without nerve injury, here the experi-
mental group.

Results: We found that CRPS type I patients showed higher lev-
els of ownership and agency than PNI patients. Looking at the
virtual arm of normal size reduced pain ratings in CRPS type
I but not in PNI patients. The transparency of the virtual arm
induced some reduced pain ratings in CRPS type I but not in
PNI patients.

Conclusion: The origin of chronic pain determines the response
towards interventions on the virtual body and this should be
taken into account when using virtual reality as a tool for reha-
bilitation.

[1

Martini M, Perez-Marcos D, & Sanchez-Vives, MV. What color is my
arm? Changes in skin color of an embodied virtual arm modulates pain
threshold. Frontiers in Human Neuroscience 2013; 7: 438.

Nierula B, Martini M, Matamala-Gomez M, Slater M, & Sanchez-Vives,
MV (2017).Seeing an embodied virtual hand is analgesic contingent on
colocation. The Journal of Pain 2017; 18(6): 645-55.

Slater M, Pérez Marcos D, Ehrsson H, & Sanchez-Vives MV. Towards a
digital body: the virtual arm illusion. Frontiers in Human Neuroscience
2008; 2: 6.
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P083

Segmental zoster paresis — a rare complication in an
immunocompromised patient

L. Pires’, L. Mirrado?®, I. Campos’, F. Carvalho', J. Lains’

'Centro de Medicina de Reabilitagdo da Regido Centro Rovisco Pais, Tocha,
Portugal, *Hospital Pedro HIspano, Matosinhos, Portugal

Introduction: Herpes zoster is a well known condition; however
segmental zoster paresis is a rare complication that can lead to
misdiagnosis.

Case report: We report a case of a 60 year-old man, with history of
kidney transplantation and under tacrolimus and prednisolone
therapy that was referred for PRM consultation by his general
physician, for sciatica of lumbar etiology. He reported a painful
vesicular rash in lateral border of the right lower leg and foot 3
months ago, followed by the development of motor weakness
one week later. On examination, he presented alodynia in L5
and S1 right dermatomes and MRC grading 3/5 in the dorsiflex-
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ion of the right inferior limb. The rest of the examination was
unremarkable. The CT and MRI of the spine showed no medul-
lar or radicular involvement. The EMG showed small amount
of fibrillations and positive sharp waves in the right tibialis
anterior, tibialis posterior and extensor digitorum brevis. The
recruitment of motor units was reduced in these muscles. The
patient did not undergo anti-retroviral therapy due to neph-
rotoxicity risk. He underwent an individualized rehabilitation
program, which included physical modalities for pain relief,
strengthening exercises and sensory-motor reeducation. After
12 months of the disease onset, he completely recovered from
motor weakness and alodynia.

Conclusions: Epidemiologic research suggests segmental motor
involvement in 0.5% to 5% of patients with herpes zoster, but
the true incidence is unknown. This case highlights the impor-
tance to recognize the motor neuropathy as a complication of
herpes zoster.

P084

The effect of the Fascial Distortion Model on micrographia in
parkinsonism - a single system study

K. Andreas
Zentrum fiir Physiotherapie am Markt GmbH, Heerbrugg, Switzerland

Question: Patients with idiopathic Parkinson’s disease typically
suffer from a wide range of motor and non-motor problems.
Besides the cardinal symptoms of akinesia, tremor and rigid-
ity, micrographia, another common symptom in Parkinson’s
disease, is characterized by small handwriting with further
progressive reduction in size. There is no proven theory that
could explain the pathophysiology of micrographia exactly.
The therapies described so far are time-consuming and involve
a high risk of relapse. Until now, there exists no specific
manual treatment for improving micrographia in neuroreha-
bilitation.

Methods: The method according to the fascial distortion model
addresses local changes in the area of the forearm fascia. It is
suited to reduce functional impairments associated with this
symptom complex by applying targeted manual techniques. In
the Fascial Distortion Model approach, treatment is directed into
the specific anatomical distortions of the capsule, ligaments
and surrounding fascia, physically reversing them. One patient
(male) participated in the study. A writing sample was used for
the quantification of the writing skills. Subsequently four treat-
ments of the forearm fascia were performed (once a week in
four weeks). A follow-up measurement of four weeks was taken.
Results: Evident improvements of writing speed, letter height
and surface area were achieved. Surprisingly, rigidity and diado-
chokinesia were improved as well. The long-term measurement
showed no deterioration of the effects.

Conclusion: The fascial distortion model is a potential effective
and low-priced method for influencing writing skills in patients
with idiopathic Parkinson’s Disease. In order to change also
neurological parameters, the treatment acts as a bottom-up
therapy and changes even neurological pathways and the per-
spective of understanding the disease. The fascial distortion
model probably fills in a current gap in neurorehabilitation.
Therefore, more research on the fascial distortion model is nec-
essary in order to make reliable conclusions on its efficiency in
long-term rehabilitation. Larger randomized studies are needed
to confirm these results.

Keywords: Parkinson’s Disease, Fascial Distortion Model, Micro-
graphia and Handwriting
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The investigation of the relationship between position sense
and postural control in ataxic patients

1 Onursal, E. Ayvat', G. Siitcii, F. Ayvat, M. Kiling, S. Aksu Yildrim

Hacettepe University, Department of Physiotherapy and Rehabiliation,
Ankara, Turkey

Introduction: The postural control disability, which occurs in
ataxic patiens, has many subcomponents. The assessment of
position sense, involved in sensory strategies of postural control
and determination of the relationship between position sense
and postural control has an important role in rehabilitation
programs of ataxic patients.

Objectives: The objectives of this study were to compare the posi-
tion sense of healthy individuals and ataxic patients, to inves-
tigate the relationship between postural control and position
sense in ataxic patients and to compare the effects of position
sense of upper extremity, lower extremity and trunk on postural
control in ataxic patients.

Patient and method: 20 ataxic patients (13F/7M) and 20 healthy
individuals (8F/12M) were included. The International Coopera-
tive Ataxia Rating Scale (ICARS) was used to assess the severity
of ataxia. In order to assess postural control, Sensory Organiza-
tion Test (SOT) in Computerized Dynamic Posturography, Berg
Balance Scale (BBS) and Timed Up and Go Test (TUG) were used.
The position sense was measured by using Baseline Digital
Inclinometer in upper extremity (UE),lower extremity (LE) and
trunk in eyes closed and the method of repositioning error was
used.

Results: The means age of the patients and healty individuals
were 34.75t8.83 and 31.25t6.33, respectively. It was observed
that the position sense of ataxic patients was worse than healthy
individuals in UE, LE and trunk (p<o.05). Also in ataxic patients,
the mean of BBS scores, TUG scores, ICARS scores and compos-
ite scores of SOT were worse. There were statistically correla-
tions between trunk position sense and composite equilibrium
score of DOT (r=-0.725) and BBS score (r=-0.493). In addition,
there was statistically significant correlation between UE posi-
tion sense and the Kinetic Functions parameter of ICARS. Also,
there was statistically correlation between LE position sense and
TUG score (r=0.520, p<0.05) in ataxic patients.

Conclusion: According to these results, while the impairment of
UE position sense affects the severity of ataxia, the impairment
of LE position sense affects dynamic balance. Furthermore, the
impairment of trunk position sense affects the sensory interac-
tion required to maintain balance. Addition of sensory therapy
approaches to rehabilitation programs, in order to develop
postural control components, which motor functions used to be
the focus of treatment, will increase the success of rehabilitation
in ataxia.

P086

The main milestones of motor recovery after stroke

M. Loi', M. Abbamonte?, R. Maestr?, A. Zaliani', P. Balbi'

'Istituti Clinici Maugeri SpA, Neurorehabilitation, Pavia, Italy,’Casa di Cura

Fig.lie di San Camillo, Neurorehabilitation, Cremona, Italy, *Istituti Clinici
Maugeri SpA, Laboratory of Bioengineering, Montescano, Italy

Background: The progressive increase of aging population in
Western Countries will cause the growth of stroke prevalence.
Considering the decrease of mortality after stroke at the present
time, and that stroke leaves 35% of patients chronically affected
by severe disability, an increase in economic, social and medical
burden could be expected in the near future.

Aims: Objective measures of motor recovery after stroke are
needed, with the aim to improve the rehabilitative treatment
after stroke, and to obtain more precise predictive information

after stroke. For this purpose, we adopted in a wide sample of
post-stroke selected patients a multi-dimensional approach for
measuring the rehabilitative outcome, by using both global and
specific scores for the post-stroke deficit. Moreover, we also
developed, for the first time, a novel measurement of rehabilita-
tive outcome, focused on the reaching of the main milestones of
the neuromotor recovery.

Methods: A 30-month long monocentric observational pro-
spective study was performed in 144 post-stroke inpatients.
Patients older than 18 years at the first cerebrovascular event,
occurred within 30 days before the admission, and without
other neurological diseases were consecutively recruited. All
patients underwent an individualized rehabilitative treatment,
consisting of a 60-minute long daily one-to-one physiother-
apy, three 30-minute long sessions per week of occupational
therapy, and, when needed, speech therapy. Clinical data
were collected for statistical comparison with three different
measures of outcome: a measure of global functioning (Func-
tional Independence Measure, FIM), a specific measure of the
neurological post-stroke deficit (Fugl-Meyer scale), and a novel
one which reported the time of reaching of the main milestones
of motor recovery.

Results: Our study provided a multi-dimensional measure of the
efficacy of the rehabilitative treatment in a sample of post-stroke
patients. Preliminary analyses showed that the average gain in
FIM score resulted 26.7 points, whereas the mean Fugl-Meyer
increase was 22.3 points. FIM and Fugl-Meyer scores gains were
statistically associated with three independent variables: lenght
of stay (direct correlation), initial FIM score and initial Fugl-
Meyer score (inverse correlation). As regarding the milestones
data, at least 75% of the patients reached a satisfactory level
of recovery, and the mean times of milestones acquisition were
shorter than 30 days.

P088

Impact of functional electrical stimulations in the early
neurosurgical rehabilitation of patients with cerebral tumors -
a comparative study

L Koleva', R. Yoshinov?, B. Yoshinov?

'Medical University of Sofia, Sofia, Bulgaria, *Bulgarian Academy of
Sciences, Laboratory of Telematics , Sofia, Bulgaria, *Medical Univrsity of
Sofia, Physiotherapy Dept, Sofia, Bulgaria

Introduction: Most of patients with brain tumors require a com-
plex neurorehabilitation program after surgical intervention.
Our purpose was to evaluate the impact of pre-formed physical
modality functional electro-stimulation in the post-operative
management of hemiparesis.

Objective: Our goal was to effectuate a comparative evaluation
of two neurorehabilitation complexes in patients with brain
tumors after neurosurgical intervention, and to check the sig-
nificance of functional electrical stimulations on the level of
hemiparesis.

Material and methods: During last years a total of 46 hemiparetic
patients after neurosurgical intervention for cerebral glioma
and glioblastoma were observed and investigated. The investi-
gation was conducted with consideration for the protection of
patients, as outlined in the Declaration of Helsinki, and was
approved by the appropriate institutional review boards and
ethic commissions. All patients gave written informed con-
sent before undergoing any examination or study procedure.
Patients were randomized into two treatment groups of 23 each
one. All patients received a complex neurorehabilitation pro-
gramme including physical therapy, ergotherapy and patients’
education. In group 1 we applied only these physical modalities.
Patients of groups 2 received too functional electrical stimula-
tions for shoulder abductors, for hand and foot extensors. For
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statistical evaluation we used t-test (ANOVA) and Wilcoxon rank
test (non-parametrical correlation analysis), performed using
SPSS package. The treatment difference was considered to be
statistically significant if the P value was < 0.05.

Results: The comparative ANALYSIS of RESULTS shows a signifi-
cant improvement of the symptoms of the patients, concerning:
active and passive range of motion (ROM) of the hemipa-
retic shoulder, hand and foot; reduction of muscle weakness,
increase of the grasp, stabilization of the balance and the gait,
amelioration of independence in activities of daily living and
of quality of life. We received best results in the second group.
Discussion and conclusion: The functional electrical stimulations
stimulate the cortical neuroplasticity; and this way support the
muscle function and assist the functional restoration of hemi-
paretic patients. We could recommend the complex program for
treatment of patients after neurosurgical intervention.

P089

Next-generation interactive devices in neurorehabilitation of
social skills in children with acquired brain injury

M. Saard”’, L. Pertens’, K. Sepp’, T. Kallakas*, A. Kolk"*

"University of Tartu, Faculty of Medicine, Institute of Clinical Medicine,
Tartu, Estonia, *Children’s Clinic of Tartu University Hospital, Neurology
and Neurorehabilitation, Tartu, Estonia, *University of Tartu, Department
of Special Education, Tartu, Estonia, “Tallinn Children’s Hospital, Tallinn,
Estonia

Background: Neurological disorders affect children’s social devel-
opment and social skills. Creating modern multiuser rehabilita-
tion methods is important in pediatric social skills remediation.
Aim: Developing social skills neurorehabilitation for children
with acquired brain injury (ABI) using multitouch tabletop
technology. Methods: 15 children with ABI - epilepsy, sTB], tics,
stroke - (7 in training, 8 in waiting-list) and 9 healthy controls
aged 8-13 participated. Social and cooperational skills were
evaluated with NEPSY-II, Theory of Mind (ToM) stories, and
Friendship Observation Scale (FOS). Children were trained with
2 applications: "NoProblem!" (vased on Cognitive Behavioral
Therapy) on Multi-user Diamond Touch tabletop (DTT) for social
perception; "Snowflake" on Suite Multi-Teach platform for
collaboration skills. 10 paired sessions were conducted in two
parts: social and cooperation skills training guided by 2 thera-
pists. For social skills, children were presented with social sce-
narios (pictures and videos) for finding solutions and participat-
ing in role-play. Also, video processing of real-life experiences
developed metacognitive skills. For cooperation, tasks requiring
compromises, mutual decision-making etc were presented.
Results: We found pre-training problems in patients compared
to healthy peers: below average performance in emotion rec-
ognition and ToM. Low frequency of entry and ending skills for
conversations and cooperational behaviours were observed with
FOS. Patients scored ratings 2-3: only 25-50 % of skills observed
during assessments. Patients used less non-verbal communi-
cation, inadequate social responses and had problems with
understanding social scenarios. They interrupted conversations
frequently and had lower perception of communication norms.
After training, training group performed better in Theory of
Mind skills and had increase in cooperational behaviours and
empathy skills compared to baseline.

Conclusions: Children with ABI have deficits in social communi-
cation and collaboration skills. After paired neurorehabilitation,
we found noticable increase in Theory of Mind, communication
skills and cooperational behaviours. Improving social skills is
crucial for children for feeling competent in everyday interac-
tions and better quality of life. Children are easily motivated
and their social skills improve by using next-generation devices
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(MTT) in playful atmosphere (estimated by standardized assess-
ment and parents' reports).

P090

Creating a social cognition neurorehabilitation model for
modern multitouch technology to treat communication and
cooperation problems in children with acquired brain injury

M. Saard™’, L. Pertens’, K. Sepp’, T. Kallakas*, A. Kolk"*

'University of Tartu, Faculty of Medicine, Institute of Clinical Medicine,
Tartu, Estonia, *Children’s Clinic of Tartu University Hospital, Neurology
and Neurorehabilitation, Tartu, Estonia, *University of Tartu, Department
of Special Education, Tartu, Estonia, “Tallinn Children’s Hospital, Tallinn,
Estonia

Background: Social competence as a capacity to integrate behav-
ioural, cognitive and affective skills to social contexts is often
impaired in children with acquired brain injury (ABI). Mul-
titouch-multiuser technology (MMT) is effective for pediatric
social skills remediation. Aim Creating a theoretical model of
the main components of social cognition with intervention and
evaluation tools for social neurorehabilitation for children with
ABL

Methods: 15 children with ABI - epilepsy, sTBI, tics, stroke - aged
8-13 (7 in training group, 8 in waiting-list, 9 healthy controls)
attended individual and paired assessments and rehabilitation
for social skills.

Results: We created a theoretical rehabilitation model as a basis
for practical MTT intervention, consisting tools for social com-
munication skills, cooperation skills, Theory of Mind (ToM),
emotion recognition, social attention, social anxiety, executive
functions. Individual evaluation tools are used before and
after intervention and in follow-up 1 year later: Social Percep-
tion domain from NEPSY-II for emotion perception and social
attention, ToM stories for ToM skills and parents questionnaires
(executive functioning behavior "BRIEF-P", "Social Cognition
Questionnaire", "Social Skills Rating System"). For paired evalu-
ation Friendship Observation Scale is used for communication
skills and cooperational behaviours in direct interaction. Inter-
vention is conducted with interactive computer-based applica-
tions, video processing and virtual reality methods. "NoProb-
lem!" (principles of Cognitive Behavioral Therapy) on Multi-user
Diamond Touch tabletop (DTT) trains social communication
skills: situations at school, after school, at home environments
(including role-plays). Also, social scenarios through video pro-
cessing are presented. Discussions about real-life experiences
develop metacognitive skills. For cooperation skills, "Snow-
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flake" on Suite Multi-Teach platform is used: educational games
(eg "Einstein") and cooperational games (eg "Bridge-Building").
Virtual Reality (VR) aps. are used for social anxiety and emotion
perception training.

Conclusions: Children with ABI have impairments in social cogni-
tion, leading to social communication and cooperation skills
deficits. We created a theoretical model of main components of
social cognition with intervention and evaluation tools. Based
on the model, practical neurorehabilitation design for social
skills is created for children using next-generation devices (MTT,
VR).

P091

Robotic assessment to quantify upper limb position sense in
patients with stroke: preliminary results

A. Deblock-Bellamy'?, C. S. Batcho™, C. Mercier*?, M. H. Milot>*,
A. K. Blanchette?
"Université Laval, Quebec City, Canada, °CIRRIS, Quebec City, Canada,

3Université de Sherbrooke, Sherbrooke, Canada, “CRDV, Sherbrooke,
Canada

Introduction: Proprioceptive deficits affect around 50 % of stroke
survivors. Most commonly used proprioception assessments
have poor psychometric properties and are not adapted for per-
sons with multiple impairments. To address these limitations,
we developed an assessment protocol that enables the quantifi-
cation of elbow position sense without using the opposite arm,
involving active movement of the evaluated limb or relying on
working memory. The objectives of this study were to quantify
elbow position sense of stroke survivors and to compare it with
a control group.

Participants and methods: Elbow position sense of the affected arm
was quantified in subacute stroke patients and compared to age-
matched healthy persons (dominant arm). Participants were
excluded if they had severe cognitive deficits. Elbow position
sense was evaluated using a KINARM exoskeleton and a virtual
reality display. The exoskeleton passively moved the partici-
pant's arm from an initial to a target position (no visual cues of
arm position). A virtual arm representation was then projected
on a screen placed over the participant's arm. The participant
had to indicate verbally its relative position (more flexed or more
extended) compared to the virtual representation. A 75% detec-
tion threshold was statistically extracted from a sigmoid curve
fit representing the relationship between the angular difference
and the percentage of successful trials. Independent T-tests were
used to compare results of both groups.

Results: Seven persons (65+11 yrs old; 4 males; 62+18 days post-
lesion) with a stroke and 19 age-matched controls (636 yrs
old; 8 males) were recruited. Based on a clinical assessment
(Nottingham Sensory Assessment [NSA]), none of the stroke
participants had proprioceptive deficits in the affected arm. A
significant difference in the mean elbow position sense detec-
tion thresholds between the stroke group (14.3+5.2 degrees
[range: 6.0-23.0]) and the control group (7.2+3.5 degrees [range:
2.7-15.7]) was noted (p=0.001).

Conclusion: This robotic assessment enables the quantification of
elbow position sense in patients with stroke. Difference in detec-
tion thresholds observed between both groups demonstrated
that stroke survivors might have impaired proprioception. Con-
sidering that no proprioceptive deficits in stroke patients were
identified with the NSA, these results suggest that our protocol
could provide a better sensitivity. More participants are required
to confirm these results.

P092

Arthrogryposis multiplex congenita — What are the limitations
of activities of daily living (ADL) in adulthood?

S. Dai', M. Jaeger', E. Clarac', S. Schtrock’, F. Leite', B. Gipsy’,
E.Dupraz’, P. S. Joul?, K. Dieterich?, D. Pérennou’

‘Grenoble Alps University Hospital, Neurorehabilitation Department,
Echirolles, France, *Grenoble Alps University Hospital, Genetic department,
Grenoble, France

Objective: Arthrogryposis multiplex congenita (AMC) is a disease
characterized by the presence of at least two joint contractures
at birth. This study is the first to describe disability patterns of a
cohort of adults with AMC.

Methods: Between 2010 and 2016, 43 patients (age 33.2+13.4
years; 27 females) underwent a 4 day evaluation in the frame of
the French Reference Centre for adult with AMC: 28 with amyo-
plasia, 15 with other types.

Results: Most patients had modified independence with mean
FIM score=113+13.9/126. Patients with amyoplasia had lower
FIM sores than patients with other types of AMC (110.4+16.3 vs
118.124.8, p=0.026) meaning that they were less independent
in daily life. Nearly all patients had high scores at the Cogni-
tive FIM (34.8+0.6/35). The Motor FIM was altered (78.3+13.4/
91), overall in patients with amyoplasia (75.6+15.8 vs 83.2¢4.6,
p=0.024), especially the tasks dealing with personal care and
mobility (stairs climbing) were the most affected. Fifty % of
AMC patients needed technical aid in ADL. Deficits in muscular
testing and articular ranges of motion were pronounced, both
in upper and lower limbs. Regarding the upper limbs, majority
of AMC could achieve all the upper limbs’ tests, with greater
activity limitations for patients with amyoplasia. Regarding the
lower limbs, patients with amyoplasia presented greater muscu-
lar deficits than patients with other types of AMC, especially for
ankle muscles (p<0.001), also with major limitations (stiffness)
more frequently at the joints of lower limbs, but the capabil-
ity of independent walking was preserved by majority of AMC.
Thirty-nine (91%) patients complained of pain in daily life.
In addition to the psychological dimension of pain, principle
psychological problems were: anxiety (43%), fatigue (34%),
difficulty in sexual life (24 %), altered self-esteem (17%), and
feeling of solitude (15 %).

Conclusion: Despite many obvious deficits, most patients with
AMC are relatively independent in daily live, with technical
aids and compensations. This study revealed that pain and
psychological suffering were frequent. Patients with amyoplasia
presented greater activity limitations than other types of AMC.
Rehabilitation options were proposed accordingly, and patients'
satisfaction for this expert evaluation was high.

P093

Communication function in cerebral palsy — modified
Communicative Effectiveness Index (CETI) assessment

M. D. Romero-Torres, B. Romero Romero, ]. A. Conejero Casares,
P. Diaz Borrego

Hospital Virgen Macarena, Physical Medicine and Rehabilitation, Seville,
Spain

Communication consists in exchanging feelings, opinions and
any other kind of information by means of speech, writing and/
or sign codes. If they are altered, personal, social, educational,
professional and occupational issues may arise, leading to dis-
ability factors. Speech, language and communication disorders
can be associated to any kind of cerebral palsy. However, reli-
able prevalence rates have not yet been calculated. The aim of
our survey was to assess the communication effectiveness in
children with cerebral palsy (CP).
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Material and method: A descriptive, cross-sectional study in a
retrospective 14 years of follow-up cohort CP patients. We per-
formed CETI scale (adapted to our environment) by telephonic
questionnaire. Disability was classified into 5 levels. We collect-
ed demographic data, motor function, and speech and language
treatments. A descriptive analysis of the data was conducted
using the Kruskal-Wallis non-parametric test and Chi-square
test for quantitative variables. Statistical analysis was carried
out using the SPSS software.

Results: We obtained 204 medical records from which we ran-
domly selected 8o for this intervention. Final sample included
40. Gender prevalence was similar and age was within a range
between 4 and 20 years old, with an average of 13,6 years. CETI
results showed an average 117.38 (in a range between 34 and
160). Statistically significant differences were observed in CETI
results according to the nature of cerebral palsy (p=0,042),
observing the worst results in tetraplegic patients. Associated
communication disability was observed in 52,5% of the sample.
In 32,5 % of the cases, speech and language treatment was being
given at school and in 17,5%, treatment was given in private
entities.

Conclusion: Communication disorders reported in childhood
cerebral palsy determine the aggravation of their general dis-
ability. These disorders are usually underestimated in the usual
clinical practice. We propose a modified CETI scale as a simple
and reliable tool to determine their presence.

P094
Evaluation of the effectiveness of robotic kinesiotherapy in
complex rehabilitation in children with cerebral palsy

M. Balgayeva', S. Bulekbayeva®, Z. Daribayev®, A. Prasauskiene’,
A. Takeneyeva®

'JSC "Astana Medical University", Astana, Kazakhstan, *The National Center
for Children’s Rehabilitation, the Branch of Corporate fund "University
Medical Center", Astana, Kazakhstan, >Lithuanian University of Health
Sciences, Department of Children's Rehabilitation, Kaunas, Lithuania

Introduction: In recent years, the priority direction of motor reha-
bilitation of children with cerebral palsy (CP) has been the intro-
duction of high-tech, computerized rehabilitation complexes.
One of the latest achievements in this direction is the complex
of robotic kinesiotherapy Lokomat. However, data on effective-
ness of robotic kinesiotherapy in the complex rehabilitation of
children with CP are heterogeneous and contradictory.
Objective: To evaluate the influence of the method of robotic
kinesiotherapy on the improvement of motor functions in chil-
dren with spastic diplegia.

Materials & methods: The study included data of 58 children who
received rehabilitation treatment at the National Center for
Children’s Rehabilitation in Astana with a diagnosis CP, spastic
diplegia. Children were divided into two groups: the main group
(n=35) received rehabilitative treatment with robotic kinesio-
therapy with Lokomat, the control group (n=25) - with usual
kinesiotherapy. According to the GMFCS, patients were divided
into 3 subgroups (II-IV levels). The following tests were used
to evaluate the effectiveness: GMFM-88, Modified Ashworth
Scale. The significance of the results of the rehabilitation was
measured using the Wilcoxon test. The significance of the dif-
ferences between the two groups was assessed using a nonpara-
metric Mann-Whitney test.

Results: Evaluation of the volume of motor functions with
GMFM-88 before and after the end of rehabilitation showed an
improvement in the indices in both groups. The most significant
improvement was noted in children with II level of GMFCS (the
main group - p=0.0001, the control group - p=0.007). However,
the assessment of differences between the main and control
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groups did not reveal significant differences (p=0.097). In the
III and IV levels, there was also improvement in motor abili-
ties, but a statistically significant difference between the study
groups was found only in children with III development level
(p=0.047), indicating a significant improvement in the indices
in the main group.

Conclusion: According to our data, children with II and IV levels
of development by GMFCS using Lokomat did not show much
better improvement in motor functions compared to the group
of children engaged in ordinary kinesiotherapy. The obtained
data dictate the need for further study of effectiveness of robotic
kinesiotherapy, taking into account the clinical forms and fac-
tors affecting the course of disease.

P095
Feasibility and sensibility trial of a non-invasive device to
analyse the swallowing process and its disorders

A. Vuistiner, V. Schweizer, K. Diserens

Acute Neurorehabilitation Unit, Division of Neurology, Department of
Clinical Neurosciences University Hospital (CHUV), Lausanne, Switzerland

Introduction: Early swallowing disorders rehabilitation for neu-
rological patients with disorders of consciousness (DOC) have
received limited attention in term of objective and non-invasive
assessment. Gold standard medical tools (FEES, videofluorosco-
Py, questionnaries) are only partially adapted to these patients.
Objectives: To explore the feasibility of using the Nox-T3, ventila-
tory polygraph (Resmed®), for clinical investigation of swallow-
ing process and dysphagia.

Materials and method: We test the Nox-T3, commun sleep explora-

tion device, for a normal subject pilot trial, by mean of :

B 2 couples of surface EMG : one on submental muscles and
mylohyoid muscles, to explore first phase of swallowing and
one on subhyoid muscles, for its second phase.

M Nasal or canula flow sensor to detect swallowing central
apnea

B Saturometer to detect possible inhalation desaturation

M Abdominal and thoracic belts to explore the coordination
between breathing movements and swallowing reflex

B Microphone to record cough, speech, swallowing sounds.

Preliminary observations : The Nox-T3 is able to extract synchro-

nized plots and can inform about different variables : swallow-

ing frequency, multiple swallowing acts, average time of oral

and pharyngeal phases, central apnea, coordination between

breathing and swallowing process, desaturations. Its sensitivity

appears to be sufficient to investigate the swallowing process:

B To detect swallowing patterns

B To identify very short apnea, less than 2 seconds To visualize
apnea place in breathing phases

B To investigate muscular swallowing actions

B To explore the coordination between all these signals

Conclusion: The Nox-T3 is useful to investigate the swallowing
process. It is non-invasive and can be used with non-commu-
nicative patients. This pilot trial is the beginning of a research
elaboration with DOC patients, with or without tracheotomy,
in our Acute Neurorehabilitation Unit. It will explore objective
effects of early swallowing disorders rehabilitation by speech
therapy including Nox-T3 and clinical measures.
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P096
Growth profile of children with developmental disabilities

D. Jung, H. R. Jeon, S. W. Kim
Republic of Korea, Goyang, South Korea

Introduction: Developmental delay refers to children who are
mentally or physically inhibited for their ages. Previous studies
showed concurrent growth problem including failure to thrive,
short stature or overweight were higher among children with
developmental disabilities.

Objectives: In this study, we analyzed the growth profile of
children with delayed development and compared their head
circumferences, heights, weights to normal children.

Methods and Materials : 1757 children who had visited the Devel-
opmental Delay Clinic at the National Health Insurance Ser-
vice Ilsan Hospital from March, 2001 to December, 2014 were
included in this study. Head circumference, height, and weight
were measured and we compare them to the normal data from
the National Statistical Office.

Result: Among the 1757 children, 1234 (70.23%) were male
and the mean age was 51.79 month. All children were classi-
fied into different diagnostic groups: global developmental
delay (GDD) (including intellectual disability), autistic spec-
trum disorder (ASD), developmental language disorder (DLD),
cerebral palsy(CP) (including isolated motor delay) and other
disorders. 760 children (43.26%) diagnosed with GDD, 396
children (22.54%) diagnosed with DLD, 375 children (21.34 %)
diagnosed with ASD and 56 children (3.19%) diagnosed with
CP. According to the 2013 report of National Statistical Office
about Health Screening of Infants and Toddlers, 3.69 % of chil-
dren had abnormal head circumferences, but we found 11.1%
of that in children with developmental disabilities, higher than
in normal children. Microcephaly was found most frequently
in ASD (8.4%), followed by CP (7.4 %), GDD (6.8%), and DLD
(6.4%) (p=0.133). Macrocephaly was found most frequently in
ASD (5.3%), followed by GDD (3.0%), DLD (2.8 %) and CP (0 %)
(p=0.133). Abnormal head circumference such as microcephaly
and macrocephaly was statistically most common in ASD group
(13.8 %), followed by GDD group (9.9 %), DLD group (9.2%), and
CP group (7.4 %) (p=0.046).

Conclusion: Compared with normal children, children with devel-
opmental disabilities showed more impairment in growth pro-
file such as head circumference, height and weight. Abnormal-
ity in head circumference was found most frequently in children
with ASD.

P097
Intelligence profile in children with cerebral palsy

D. Jung', S. W. Kim', H. R. Jeon'
'Republic of Korea, Goyang, South Korea

Introduction: Cerebral palsy (CP) is defined as a primary disorder
of movement and posture, however, many of children with CP
also have an intellectual problems in diverse spectrum.
Objectives: The aim of this study is to investigate the intelligence
profile in children with cerebral palsy classified by the type of
clinical features, severity of disability and MRI findings.
Materials & methods: The participants in this study included were
children with CP who has been followed-up in our clinic and
assessed cognitive function using by standardized tests such
as Korean-Wechsler Preschool and Primary Scale of Intelligence
(K-WPPSI) or Korean-Wechsler Intelligence Scale for Children
(K-WISC). The children were classified into subgroups by gen-
der, abormal movement pattern, GMFCS, and MRI fingings. And
the intelligence profiles of the subjects of each subgroups were
analyzed.

Results: Fifty-one children with CP were enrolled in this study,
29 male, 22 female, respectively. The mean age of Wechsler test
assessment was 82.2 month. Twenty-one children (41.2%) was
diagnosed of intellectual disability (ID).Children accompanying
with ID were 12 (48.0%) in SD, 5 (41.7%) in SH, 4 (50.0%) in
SQ. While CP ataxic and CP dyskinetic group had none. No sig-
nificant difference of VIQ, PIQ, PIQ/VIQ was noted among each
subtype. We categorized GMFCS I~III as mild and GMFCS IV~V
as severe group,in order to compare the cognitive characteris-
tics in both groups. Mean VIQ of each group was 77.39+21.46,
67.80%21.47 and mean PIQ was 61.90+22.23, 47.50+14.36, respec-
tively. As a result, patients with mild GMFCS level showed
significantly higher VIQ and PIQ (p<o0.05). According to MRI
findings, children were sorted into two groups: the PVL group
and the cortical/subcortical involvement group. Each group's
VIQ was 87.14+21.14, 68.86+19.04, while PIQ was 72.86+21.21,
64.43+22.54, respectively. The PVL group demonstrated higher
score in both VIQ and PIQ. Also PIQ/VIQ ratio of each group was
0.85+0.18, 0.91+0.08, without statistical significance.

Conclusion: Intellectual profiles of the CP showed no significant
difference was observed in CP subtypes.Children with lower
GMEFCS level and with PVL on MRI tend to have higher VIQ and
PIQ.

P098
Intramedullary spinal cavernoma with hematomyelia in a
10-year old girl - a case report

D. Lekaditi’, A. Leiber’, C. Kuenzle', O. Maier'

Childrens Hospital of Eastern Switzerland, Pediatrics, St. Gallen,
Switzerland

Background: Cavernous malformations are uncommon vascular
malformations of the central nervous system (CNS) charac-
terized by abnormally dilated blood vessels, lined by a thin
endothelium without intervening normal nervous tissue. Intra-
medullary cavernomas are very rare in children. There are only
a few cases described in English literature. The reported risk for
hemorrhage in intramedullary carvenomas is about 1.6 %.

Case report: A 10-year-old girl presented to our emergency depart-
ment with sudden lower back pain. Within hours she developed
lower body dysaesthesia and paraparesis, which progressed to
paraplegia from L1 downwards with bladder and bowel dysfunc-
tion. Magnetic resonance imaging (MRI) showed an intramed-
ullary cavernoma with hematomyelia and perifocal edema in
the conus medullaris. The girl was treated with corticosteroids
to decrease edema. As paresis and bleeding in MRI were not
progredient, microsurgical excision of the malformation with
laminectomy T11-T12 was performed six days later. Postoperative
paraplegia was unchanged. Intensive neurorehabilitation was
started, without any significant clinical improvement.
Conclusion: Intramedullary spinal cavernoma can cause acute
severe neurological symptoms, related to an acute hemorrhage
within the spinal cord parenchyma, even in children. A long-
term outcome is variable and not well characterized.

[1] Kolias AG, et al. Pediatric intramedullary spinal cord cavernous mal-
formations: case report and review of the literature. Clin Neurol Neu-
rosurg 2009; 111(9): 784-8.

[2] Nadkarni TD, et. al. Pediatric intramedullary spinal cord tumors. Criti-
cal review of the literature. Childs Nerv Syst 1999; 15: 17-28.

[3] Reitz M, et. al. Intramedullary spinal cavernoma: clinical presentation,
microsurgical approach, and long-term outcome in a cohort of 48 pa-
tients. Neurosurgical Focus 2015; 39(2).

[4] Cornips EM, et. al. Intramedullary cavernoma presenting with hema-
tomyelia: report of two girls. Childs Nerv Syst 2010; 26(3): 391-8. .
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P099
Mechanisms of activity-oriented manual dysphagia therapy for
Parkinson's disease

A. Dassel
N.A.P. Akademie, Ingelheim am Rhein, Germany

Introduction: Loss of postural orientation in Parkinson’s disease
(PD) leads to changes in whole body position that is charac-
terised by flexed forward posture with protracted and reclined
head. The result of being fixed in this position for a period is
a decrease of elasticity in contractile und non-contractile ele-
ments of tissues, that organise the head and cervical spine
positioning process, work in a stretched or eccentric way during
the bolus transport. A contracture of the perihyoidal soft tissue
and muscles will result. Affected PD patients then often do not
notice a pulmonary aspiration. The consequence could be an
consecutive inflammation of the lung’s parenchyma called aspi-
ration pneumonia. Anti-Parkinson drugs influence the dynamic
anti-gravity system in an insufficient way. Successful swallow-
ing correlates with the a high level of life quality.

Objectives: Postural orientation ability right before the swallow-
ing reaction can be assessed by measuring changes in relaxed
and cued C7 to wall (C7TW) distance in combination with count-
ing the numbers of swallowing during the 100-ml water drink-
ing test (100 ml WDT).

Patients and methods: Five Single-subjects of PD affected people
were assessed with a pre-post intervention protocol (C7TW,
100mlWDT). Every subject is assessed before and after two
non-intervention periods (three weeks) followed by a activity-
oriented manual dysphagia therapy intervention period (three
weeks as well).

Results: The cued distance between C7 to wall can be reduced
and the numbers of needed swallowing reactions during drink-
ing 100 ml water can be influenced.

Conclusion: Activity-oriented manual dysphagia therapy can
influence the postural orientation ability and is a helpful meth-
od to reduce the risk of pulmonary aspiration in PD.
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P100
Myotonic dystrophy type 1 — motor function and swallowing
dysfunction

P. Diaz Borrego, M. D. Romero-Torres, R. Figueroba Murillo,
M. Rodriguez-Pifiero Duran

Hospital Virgen Macarena, Physical Medicine and Rehabilitation, Seville,
Spain

Introduction: Myotonic dystrophy type 1 (DM1) is the most com-
mon form of muscular dystrophy in adults. Its main clinical
features are myotonia and weakness of facial, axial, and distal
muscles. The association with dysphagia leads to a high mor-
tality rate in this population due to pneumonia and respiratory
failure. But oropharyngeal dysphagia has received little atten-
tion in the literature. A safe and reliable method to evaluate it
is fiberoptic endoscopic evaluation of swallowing (FEES). The
aim of this study is to describe the swallowing function with
this clinical tool and to correlate it with severity and function
of DM1 patients.

Material and method: Consecutive DM1 patients underwent a
motor, function and swallowing assessment, at Virgen Macarena
University Hospital in Seville (Spain). Data collection included:
age, gender, muscular impairment rating scale (MIRS), Ataxia
rating scale (SARA), Barthel Index, standardized oromotor
assessment and fiberoptic endoscopic evaluation of swallowing
(FEES) protocol and Functional Oral evaluation (functional oral
intake scale-FOIS).

Results: 15 patients, 77,8% males, mean age: 45,9 year. MIRS
classification: no symptoms in 7,7%, cervicofacial symptoms,
myotonia or isolated weakness in finger flexors in 30.8 %, dis-
tal weakness in 23.1%, mild/moderate proximal weakness in
30.8 % and severe proximal weakness in 7.7 % of the sample. Just
one wheelchair user. Oromotor disfunction observed in 100 %, 6
FOIS level in 88,9 %. FEES: basal secretions observed in 88,9 %,
pharynx sensitivity altered in 55,6 %, postswallow vallecular/
pyriform pooling in 22,2% with thin liquids and 100% with
solids. Aspirations described in 33,3% and delayed pharyngeal
reflex in 100% of the sample. No correlations between motor
function and swallowing function.

Discussion: Dysphagia is common in DM1 patients. Its presence
is underestimated in this population as patients do not usually
report swallowing complaints unless specifically questioned.
The food consistency adaptation is not common practice and
the oral motor movements are usually slow and uncoordinated,
causing a delayed motor response following the onset of swal-
lowing. Aspiration is more often with thin liquid, athough
pharyngeal residues is more usual with solids. Swallowing
assessment must be included in regular clinical evaluation due
to possible consequences.

P101

Structural brain abnormalities and type of onset in patients in
amyotrophic lateral sclerosis patients

L. Mourao', R. Guimaraes', K. Luchesi?, M. Fieri', M. Franca Jr."

'University od Campinas, Faculdade de Ciencias Medicas, Campinas,
Brazil, *Federal University of Santa Catarina, Speech, Language and
Hearing Science, Floriandpolis, Brazil

The aim of this study was to verify the aspects of dysphagia and
its relationship with spinal and bulbar ALS onset, and magnetic
resonance image (MRI) findings

Methods: It is a sectional study of 16 patients (11 with spinal
onset ALS, five with bulbar onset ALS). Patients underwent
evaluations for swallowing (clinical and fiberoptic endoscopic
evaluation), electroneuromyography (ENMG), and magnetic
resonance image (MRI). Fisher’s Exact test and Mann-Whitney
U test were used.
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Results: In the ENMG performed in diagnosis time, three of
the 11 patients with spinal ALS onset had affection for tongue
muscles (genioglossus), while 4 of the 5 patients with bulbar
ALS onset had its alteration. Three of the 16 patients present
cough during clinical evaluation of swallowing and all of them
had corticospinal degeneration evidenced in MRI and older age
(p=0.04). Besides age has being related with cough in assess-
ment of swallowing, disease duration was associated with
swallowing problems. Higher disease duration was associated
with reduction of jaw range, evaluated in the clinical assess-
ment (p=0.03). The MRI findings were not associated with ALS
onset, gender age or disease duration neither with other aspects
evaluated in the assessments of swallowing. The only variable,
which was significantly different between both onsets, was the
premature spill, that was more frequent in bulbar onset (<0.01).
The premature spill can consequently cause larynx penetration
and aspiration. Even though, in this study the larynx aspiration
was not related whit ALS onset, and was observed in 3 patients
(2 with spinal onset).

Conclusion: We can note that the ALS patients with bulbar onset
had a worst swallowing performance, in general, but the spinal
ALS patients had an important swallowing impairment, even
with similar disease duration. The small sample size of both
groups could be the explanation of absence of relation between
the MRI findings and dysphagia components.

P102

Swallowing disorders and early complications after ischemic
stroke - Predisposing factors?

A. Beharry', V. Schweizer’, K. Diserens’

'University of Lausanne, Faculty of Medicine, Lausanne, Switzerland,
*University Hospital of Lausanne, Service of Phoniatry, Lausanne,
Switzerland, 3Acute Neurorehabilitation Unit, Division of Neurology,
Department of Clinical NeurosciencesUniversity Hospital (CHUV),
Lausanne, Switzerland

Introduction: Despite an increasing survival rate in stroke
patients, 85% suffer neurological deficits influencing their sur-
vival and causing morbidity. Acute swallowing disorders (SD)
which can induce bronchopneumonia (BP) are frequently asso-
ciated. Our study evaluates these complications in patients with
early management for dysphagia (water swallow test, speech
therapy) and define predictive factors.

Objective: The evaluation of SD and BP after ischemic stroke
patients in the first 7 days of hospitalization. The main aim is to
define predictive factors.

Methodology: Retrospective study evaluating acute ischemic
stroke patients, with or without SD, admitted in a stroke unit,
and following factors: age, sexe, nutritional status (BMI), type
of stroke (include recurrent stroke), NIHSS score at admission,
dentary status, feeding tube, correlated to BP and mortality
rates.

Results: During the study period (year 2015), 346 patients were
admitted in the stroke unit of the university hospital of Laus-
anne, Switzerland, and the age was 21 to 96 years. Early SD was
identified in 81 patients (23.4 %) by the nurse or speech patholo-
gist; 24 (29.6 %) developped BP with SD and 15 (5.7 %) without
SD. An impairment in the anterior cerebral region (77.8 %) and
a cardiac embolism origin (39.5%) are predominant in patients
with SD; the group with SD and BP involved the posterior
region or together. For the SD group, the mean NIHSS score is
12.527.3 (vs 8.0+7.5 without SD). Thirteen (16.05%) patients had
dental prosthesis and 45 (55.6%) had a feeding tube whose 18
(75.0%) with BP. SD patients with BP had higher NIHSS score
(14.63+8.48) and 6 (25.0 %) were recurring stroke. The mortality
rate is 8.6 % for SD group, 16.7% in case of SD and BP, and 8.7 %
without SD.

Conclusion: Our preliminary results show a predominance
involvement in the anterior cerebral region in patient suffer-
ing from SD, and often a more complex impairment in the SD
with BP. The eventual contributing factor to BP are : recurrent
stroke, higher NIHSS score, feeding tube and presence of dental
prosthesis. Age and BMI do not seem to have any significative
influence.

P103

Secondary cervical spinal cord compression - long-term
follow-ups of a rehabilitation patient with implant in the
cervical spine after incomplete spinal cord injury and
heterotopic ossification

K. Schwenker’, A. Eckert?, M. Krombholz?, A. B. Kunz', M. Seidl’, W.
P. Piotrowsk#, R. Nardoné', E. Trinka’, S. M. Golaszewski'
'Paracelsus Medical University Salzburg, Department of Neurology,
Salzburg, AustriazParacelsus Medical University Salzburg, Department of
Neurosurgery , Salzburg, Austria, ’Wehrle Private Hospital, Department of
Neurosurgery, Salzburg, Austria

Introduction: This case study examines long-term biomechani-
cal changes caused by a total disc replacement in a 34-year old
female patient after traumatic incomplete spinal cord injury Cs/
C6 and cervical myelopathy, AIS D sub Cs.

Objectives: 11-years follow-ups of a patient with an implant in the
cervical spine and rehabilitation during this distance.

Materials and methods: First MRI was done prior to surgery. Clini-
cal, radiological (X-rays, CT, MRI, myelography of the spine),
electrophysiological examinations (Somatosensory and Motor
Evoked Potentials SSEPs/MEPs, NLG, EMG) were acquired yearly
over the period of 11 years because of fluctuating neurological
symptoms.

Results: After implant the patient showed slight problems with
bladder function and hypoesthesia in the complete left leg. 9
months later intermittent pain in the cervical spine and a wors-
ening of bladder function occurred in spite of rehabilitation
measures. CT scans, X-rays and myelography proved an osteo-
phyte level Cs5/6. Slight protrusions within presurgical MRI level
Cy4/5, C6/7 became more prominent. Heterotopic ossification in
the level of implant and disc protrusions were progressive and
finally diagnosed as disc bulging in 7-years follow-up report for
MRI. SSEPs were normal, MEPs showed a slight increase of the
resting motor threshold of the left leg. NLG/EMG was regular.
The 11-years follow-up report showed further aggravation of the
clinical parameters.

Conclusion: Heterotopic ossification in the level of implant and
disc herniation in the adjacent spine segments were detected at
least 9 months post implantation with progression in the further
time course. Altered biomechanical stress due to the implant
could be responsible to these secondary changes beyond age-
related degenerative alterations. Long-term biomechanical
effects of implantation should be taken into consideration and
should lead to further research in implant improvement with
regard to material and biomechanics and in rehabilitation pro-
grams for this kind of patients.

Disclosure: Nothing to disclose
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Single-stage hydroxyapatite cranioplasty under image merge
guidance for autologous flap resorption in a child - technical
note

R. Maduri, E. Viaroli, M. Levivier, R. T. Daniel, M. Messerer

Centre Hospitalier Universitaire Vaudois, Département de Neurosciences
Cliniques, Service de Neurochirurgie, Lausanne, Switzerland

Aims: Bone resorption after autologous cranioplasty is a frequent
complication occurring up to the 32% of adult patients and
even more frequently in children. Bone resorption is generally
multifocal and diffuse osteolysis constitutes a challenge for sur-
gical reconstruction. Single step reconstruction with implants
allows optimal anatomic and functional results. Currently avail-
able synthetic materials are polymethylmethacrylate (PMMA),
porous polyethylene, polyetheretherketone (PEEK) or titatium.
These materials may be produced based on 3D CT acquisition
but their disadvantage is the poor osteointegration. Hydroxi-
apathite porous ceramic prothesis are biocompatible implants
which stimulate osteoblasts colonization and osteointegration.
Here we report a single stage hydroxyapatite based cranioplasty
under image guidance for autologous flap resorption in a child.
To date, thus is the first report of such a procedure in the pedi-
atric population.

Methods: A 3D cranial CT scan was performed according to the
implant producer's protocol (Custom Bone(r), Finceramica,
Italy). The surgical implant was designed by the surgeons to
cover the entire zone of the partially resorbed flap. An epoxy-
resin model used for a pre-operative 3D Ct scan acquisition.
The cranial 3D CT scan of the patient was than merged with the
CT scan of the epoxy-resin model using the Stealth Merge Cra-
nial Synergy(r) Software (Medtronic, USA). Surgical instruments
were navigated with the Suretrack(r) technology (Medtronic,
USA) for precise craniotomy. Appropriate image windowing
allowed navigated bone resection. Thus, we were able to match
perfectly the prosthesis for shape and size.

Results: A 3 years old child presented with a left fronto-tem-
poro-parietal bone flap resorption 2 years after autologous
cranioplasty. The patient presented with multiple sites of bone
resorption of the flap. Due to the complexity of bone defect, we
decided for a single stage procedure using an image merged
procedure for hydroxyapatite ceramic prosthesis implanta-
tion. The postoperative period was uneventful and the patient
was discharged at day 6. The esthetic and functiona result at 3
months was good.

Conclusions: Multifocal autologous bone flap resorption requires
complex reconstructive solutions to achieve optimal anatomic
and functional results. Image merge hydroxyapatite cranio-
plasty allows a single step procedure in case of complex skull
defects for excellent esthetic and functional results.
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Continuous decoding of different reaching directions from EEG

C. Bibian', E. Lépez-Larraz', N. Birbaumer*’, A. Ramos-
Murguialday'?

"University of Tiibingen, Tiibingen, Germany, *Wyss Center for Bio and
Neuroengeneering, Geneva, Switzerland, *TECNALIA Health Technologies,
San Sebastian, Spain

Introduction: Brain-machine interfaces (BMI) have been shown
as a promising rehabilitative tool for stroke or spinal cord
injury patients. They can be used to promote neuroplasti-
city by closing the loop between the brain signals associ-
ated with the movement intention and the stimulation of the
paralyzed limb. Despite motor intentions can be decoded with
acceptable accuracies, the EEG-based decoding of different
movements of the same limb using EEG signals remains chal-
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lenging: firstly, due to the poor signal-to-noise ratio of the
EEG; and secondly, due to the close spatial representation of
different movements of the same limb on the motor cortex.
Several invasive studies have shown that the information
related to arm movement direction can be extracted from the
low-frequency components (LFC), <4 Hz. The EEG decoding
of different movements from the same limb has become a
growing field of interest and some works in the last years
showed promising results in offline analysis. However, an
EEG-decoder that could be implemented in a real-time appli-
cation remains an open question.

Objectives: The main objective of this study is to propose an EEG-
decoder for different arm movements using techniques that can
be implemented in real-time.

Materials and methods: Six healthy subjects participated in the
study. Their EEG activity was recorded while they performed
center-out reaching movements to four different targets. A
BMI decoder based in the LFC was built. The performance of
the decoder was tested in a pseudo-online scenario, where
the decoding accuracy was validated using a cross-validation.
Results: Our results show a decoding accuracy above 50 % for 4
classes, confirming the feasibility for the decoding of four differ-
ent reaching directions from EEG in real time.

Conclusion: These promising results show the proposed decoder
as a potential tool for being included in future BMI-based
rehabilitation therapies. However, these results were achieved
in healthy subjects, so that, further investigation in paralyzed
patients is required.
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Differences in quality of life domains according to disease
duration in patients presenting for post-stroke upper limb
spasticity treatment with abobotulinumtoxinA - findings from
an international observational study

. Wissel', M. Hoonhorst’, J. Hamacher’, K. Fheodoroff’, E.
Albessard®, P. Maisonobe®, H. Hefter’

'Vivantes Hospital Spandau, Berlin, Germany, *Center for Rehabilitation
Vogellanden, Zwolle, Netherlands, *Praxis fiir Neurochirurgie, Essen,
Germany, “Gailtal-Klinik, Hermagor, Austria, ’IPSEN PHARMA GmbH,
Medical Affairs, Ettlingen, Germany, °Ipsen Pharma, Les Ulis, France,
"University of Diisseldorf, Diisseldorf, Germany

Question: How does quality of life differ in patients presenting
for upper limb spasticity treatment who have recently had a
stroke compared to patients with medium-term or long-term
post-stroke spasticity?

Methods: The EARLY BIRD (NCT01840475) study is an interna-
tional, multicentre, non-interventional, prospective, longitu-
dinal study to investigate the effectiveness of abobotulinum-
toxinA (AboBoNT-A) injections in adult patients (age>25y) with
post-stroke arm spasticity with respect to early, medium or late
start of treatment. In this analysis of baseline data, patients
presenting for routine AboBoNT-A treatment were categorized
according to the interval between stroke event and start of study
treatment (early, medium and late) as defined by the 1st and 3rd
quartiles time distribution. Quality of life (QoL) was assessed
using the EQ-5D-3L.

Results: This baseline analysis included data from 281 patients
presenting for routine spasticity treatment with AboBoNT-
A (early: n=69, mean +SD time since event: 2.3+1.7 months;
medium: n=137, time since event: 16.2+11.6 months; late: n=69,
time since event: 146.2 +106.3 months). Overall Qol appeared
to be slightly better in patients presenting for later vs. early
treatment; mean +SD EQ-5D index scores were: early 0.54+0.26,
medium 0.56+0.29 & late 0.61+0.30. Mean *SD EQ-;D VAS
scores were: early 47.7+21.4, medium 56.1 +21.0 & late 56.7+20.4.
Analysis by individual EQ-5D domain also revealed that the pro-
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portions of patients reporting some/extreme problems (worse
QoL) appeared to be higher in the early vs. later groups for the
domains of mobility (early 94.2%, medium 85.1% & late 73.6 %),
self-care (88.4 %, 78.5% & 67.7 %), pain (82.6 %, 64.4 % & 69.1%)
and anxiety (65.2%, 50.4 % & 51.4 %) domains.

Conclusions: The differences in patient QoL domains likely reflect
the evolution of spasticity and where the patient is in their care
pathway. For example, the worse QoL and higher proportion of
patients reporting problems with mobility and self-care in the
early vs. later groups may reflect a faster referral of more severe-
ly affected patients for spasticity management. It may also be
that patients with a longer disease duration become gradually
accustomed to their condition. Across all groups, the presence
of upper limb spasticity significantly impacted patient QoL,
supporting the idea that spasticity treatment with AboBoNT-A is
warranted in the different stages of disease.
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Effect of dual-tDCS combined with physical therapy on lower
limbs performances in sub-acute stroke patients

W. _Klomjai', B. Aree-Uea', A. Pheungphrarattanatrai’,
T. Chantanachati', P. Auervitchayapat’, Y. Nilanor?, V. Hiengkaew"
'Mahidol University, Faculty of Physical Therapy, Nakhon Pathom, Thailand,
?Khon Kaen University, Faculty of Medicine, Khon Kaen, Thailand, *Mahidol
University, Faculty of Medicine Siriraj Hospital, Bangkok, Thailand

Recently, dual-hemisphere transcranial direct current stimula-
tion (dual-tDCS) in which, excites one hemisphere using anodal
stimulation and inhibits the other by cathodal stimulation has
been described to have a greater effect on enhancing motor
learning compared to uni-hemisphere. The corresponding tDCS-
induced changes were reported to reduce the inhibition exerted
by the unaffected hemisphere on the affected hemisphere and
restore the normal balance of the interhemispheric inhibition.
Many studies demonstrated positive effects of using tDCS
to improve motor performance, however, fewer studies have
focused on the effect of tDCS on lower limb functions especially
in clinical rehabilitation setting. Nineteen sub-acute stroke
patients were randomly allocated to receive either real or sham
dual-tDCS following by conventional physical therapy (PT)
with the intervention interval at least 1 week. Dual-tDCS was
applied over the M1 with 2 mA intensity for a 20-min duration.
The assessment of lower limb functions was performed before
and immediately after the combined intervention. Our results
showed a significant improvement of functional performance of
lower limbs measured by Timed Up & Go and Five-Times-Sit-To-
Stand tests compared to baseline only for the active group, how-
ever such improvement was not superior over the sham group.
The muscle strength evaluated by knee extensor peak torque
was unchanged in both limbs in either active or sham tDCS
groups. It appears that tDCS have relatively more efficacy on
functional performance than muscular force. The non-superior
effect found here suggests that a single session of dual-tDCS
combined with PT did not enough to improve functional per-
formance of the lower limbs over PT alone. However, repeated
dual-tDCS on long-term performance is needed to further inves-
tigate its benefit on rehabilitation.
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Effect of virtual reality on upper limb function early after
stroke

I. Opara®?, J. Szczygiet?
'Academy of Physical Education, Physiotherapy, Katowice, Poland, *“Repty”
Rehab Centre, Neurorehabilitation, Tarnowskie Géry, Poland

Background: Many of stroke victims are suffering from limitation
of the upper limb function due to hemiparesis. That's why one
of the main goals of the rehabilitation of stroke patients is to
improve upper limb function. Recently the technology of Virtual
Reality (VR) seems to be a valuable and promising methods
for reinforcement of comprehensive stroke rehabilitation. In
such type of therapy the patient's interaction with the virtual
environment is used. The equipment for VR nowadays is less
specialized and becomes less expensive. Till now these are few
reports containing the results of clinical trials on the effective-
ness of this innovative therapy — that's why there is a reason of
further research in this area.

Aim: The aim of our study was to assess the effects of Virtual
Therapy on upper limb function in the early period after stroke.
Methods: Sixty patients up to three months after first ever stroke
fulfilling the inclusion criteria were randomly assigned to VR or
PNF therapy. Therapy was conducted three weeks, five days a
week, 30 min. per session. For the outcome measure the Func-
tional Index "Repty" (modification of FIM), Wolf Motor Function
Test, Frenchay Arm Test and strenght of hands has been used.
Results: First data show the improvement of the overall efficien-
cy of the upper limb, greater after VR than in PNF.

Conclusion: Technology of Virtual Reality seems to the effective
method for enhancing the comprehensive rehabilitation in
hemiparetic patient suffering from limitation of the upper limb.
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Effects of non-invasive brain stimulation on white-matter
tracts in subacute stroke

P. Nicolo?, C. Magnir?, E. Pedrazzini*, A. Schnider*?, A. G.
Guggisberg®’

‘Laboratory of cognitive neurorehabilitation, HUG, Dpt clinical
neurosciences, Geneva, Switzerland,”’HUG, University of Geneva, Dpt clinical
neurosciences, Geneva, Switzerland, >Division of Neurorehabilitation,
Department of Clinical Neurosciences, Geneva, Switzerland, “Laboratory
of Cognitive Neurorehabilitation, Department of Clinical Neurosciences,
Geneva, Switzerland

Question: Recent studies demonstrated that stroke patients with
severe damage to the cortico-spinal tract (CST) show secondary
degradation of ipsilesional white matter tracts and little to no
motor recovery (POOR group). Conversely, patients with limited
damage to the CST have preserved whiter matter tract integrity
and a recover ~70% of their maximal improvement potential
within 3 months (proportional group, "PROP"). Non-invasive
brain stimulation can boost motor function in stroke patients.
However, we lack information on their impact on white mat-
ter microstructure and clinical recovery. We conducted a trial
comparing the effects of tDCS, rTMS, or sham stimulation on
structural plasticity and motor improvement in patients with
subacute stroke.

Methods: 41 stroke adults with unilateral hemispheric stroke and
impaired upper limb motor function were randomized to one
out of three groups: continuous theta-burst stimulation, cath-
odal tDCS and sham. Each participant completed nine stimula-
tion sessions combined with therapy. Diffusion Tensor Imaging
and standardized motor scores could be acquired before and
after the protocol in 34 patients.

Results: Patients showed two stereotypical recovery patterns
("POOR" or "PROP", Fig. 1A). Only patients with poor motor
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recovery presented significant longitudinal reduction of FA in
the affected hemisphere, in particular in the internal capsule
(p<0.05, TFCE corrected, Fig. 1B). Among this "POOR" group,
patients treated with tDCS reported more preserved white matter
integrity compared with the other experimental groups (p<0.05,
Tukey-Kramer HSD, Fig. 1C). However, this effect white matter
integrity in tDCS group was not was associated with improved
motor recovery.

Conclusions: Our findings provide evidence that tDCS can prevent
white-matter degradation in patients with severe CST damage.
Future investigations need to determine how this structural
benefit can be translated into clinical gains.
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Effects of Pilates training on pain and postural control in
patients with chronic neck pain — a randomised controlled
study

M. Soysal Tomruk', B. Kara', N. Arda®

'Dokuz Eyliil University, School of Physical Therapy and Rehabilitation,
Izmir, Turkey, 2Dokuz Eyliil University, Neurosurgery, [zmir, Turkey

Introduction: It is known that chronic neck pain causes sen-
sorymotor disturbances. Postural control was also affected by
chronic neck pain. Pilates exercises was thought to be effective
in order to improve postural control. However, there is limited
research about the effect of Pilates training on postural control.
Objectives: The aim of this study was to investigate the effect of
Pilates exercises on pain and postural control in patients with
chronic neck pain.

Materials&Methods: Thirty-six patients with chronic neck pain
were enrolled. Pain and postural control (anteroposterior,
mediolateral, overall postural stability and limits of stability)
were evaluated by Visual Analog Scale and Biodex Balance
System SD, respectively. Patients were randomly divided into
Pilates and home exercise group. Patients underwent eight-
week exercise training. All assessments were repeated before
exercises, after exercises (at the 8th week) and at the 12th week.
Results: While both treatment methods had positive effects to
decrease pain in short and long term, Pilates exercises were
found to be more effective than home exercises to decrease pain
(p<o0.05). Pilates exercises were also more effective than home
exercises to improve anteroposterior postural stability in short
term (8th week). Limits of stability was significantly increased
in both groups in the short and long term (p<o.05). There was
no superiority in terms of contributing to the improvement of
postural control between Pilates exercises and home exercises
in the long term (p>0.05).

Conclusion: Pilates exercises were more effective than home
exercises in order to reduce pain in the short and long-term in
patients with chronic neck pain. Both Pilates and home exercises
had similar effects to improve postural control, with no superior-
ity between them. More studies are needed to compare the effec-
tiveness of Pilates exercises and different exercise interventions
on pain and postural control in patients with chronic neck pain.
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Learning neuromotor rehabilitation through serious games — a
physiotherapist students perspective

E Savazzi', S. Isernia’, J. Jonsdottir', F. Baglio*
'IRCCS Fondazione Don Carlo Gnocchi, Milan, Italy

Question: The use of Serious Games is spreading across the edu-
cational context because they are promising tools supporting
and enhancing learning (Perttula et al., 2017). Serious Games
could represent a new way for the transfer of knowledge also in
neurorehabilitation field. our aim was to assess the experience
of a class of physiotherapy students with a 3D Serious Game on
neuromotor rehabilitation for learning purposes in real context.
Methods: A 3D Serious Game was developed to enhance physio-
therapists" practical knowledge on the administration of dual
task rehabilitation procedures. The game was validated in a
previous phase with a user centric approach. The game allowed
users to practice in reading clinical reports of patients, to set the
rehabilitative procedure, and to decide for the administration
of a dual task training on treadmill. A class of 23 university stu-
dents of physiotherapy tested the Serious Game experience with
a battery of questionnaires and scales including Positive Affect
and Negative Affect Schedule (PANAS), System Usability Scale
(SUS), the subscale Interest/Enjoyment of Intrinsic Motivation
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Inventory (IMIINT/EN]), the short version of Flow State Scale
(FSS) and a quiz on the achievement of learning objectives.
Results: Findings reported a high level of students’ intrinsic moti-
vation (IMIINT/ENJ, M=4.96+1.14) and a statistically significant
increase of their positive affect and decrease of their negative
affect index in the PANAS (ps= .02) after using the game. High
results of Concentration on Task at Hand (M=4.00+0.78) and
Sense of Control (M=3.54+0.81) factors of FSS were also regis-
tered. Results on learning objectives achievement reported a
high mean score (M=88.19 + 3.97) and a statistically significant
correlation between the performance to the game and the score
to the learning objectives quiz (p=.03).

Conclusions: The results supported the application of the Seri-
ous Game in an educational context as a learning experience
enhancing students' engagement and motivation.
Acknowledgments: This research was based on SeniorLudens
platform and games developed for an Ambient Assisted Living
(AAL) Joint Programme [AAL-2013-6-039]. We thank the Senior-
Ludens consortium for providing the opportunity to conduct
this research.

[1] Perttula, A., Kiili, K., Lindstedt, A., & Tuomi, P. (2017). Flow experience
in game based learning—a systematic literature review. International
Journal of Serious Games, 4(1)
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Lockomat training for motor fitness in a case series of cerebral
palsy children

E Digiacomo’, S. Tebaldi', A. Castelli’, D. Terranova’, V. Romeo', R.
Casale?, M. Bartolo'

'Habilita, Neurorehabilitation Unit, Zingonia, Italy, *Habilita, Scientific
Direction, Zingonia, Italy

Introduction: Children affected by Cerebral Palsy (CP) have a
decreased level of daily physical activity and some studies
underline the importance to enhance endurance of CP children.
Robotic Assisted Gait Training (RAGT) could be a complement
for conventional therapies in CP with walk impairment, but
studies demonstrated some effect in terms of increased endur-
ance. The aim of this study was to investigate the effects of RAGT
on motor fitness/endurance in children affected by CP.

Methods: A case series of consecutive outpatients affected by
CP who performed 2 rehabilitation programs including RAGT
during a 24 months period. Each program consisted of 20 daily
session 5/days/week. No over 2 programs were performed by
each patients within the observation period. We collected for
each patients GMFCS score, the mean distance for session, the
mean total distance.

Results: Data from 11 children (5 female, age range 5.8—17.2 years)
including clinical features, GMFCS, and robotic measures were
evaluated. At the end of the first program we recorded a mean
total distance of 15486.27+1223.86 meters, and a mean distance

for session of 822.73.5+83.12 meters, with a mean velocity of
1.64+0.13 Km/h. At the end of the second program the mean total
distance (p<o0.05), and the mean distance for session (p<o0.05)
were significantly increased, while no difference were reported
for velocity (p>0.05).

Discussion: Data showed that RAGT performed by CP patients
seems to improve motor fitness/endurance as expressed by
measures of distance. In this study we used indirect measures,
to quantify over the time the ability of the patient to maintain/
improve performance. The results of this study although explor-
atory, indicate that robotic devices may be introduced within a
multidisciplinary rehabilitation treatment also with the aim of
improving motor fitness.

[1] Provost B, Dieruf K, Burtner PA, et al. Endurance and gait in children
with cerebral palsy after intensive body weight-supported treadmill
training. Pediatr Phys Ther 2007;Spring;19(1):2-10.

[2] Papathanasiou E, Chevignard M, Vuillerot C, et al. Pediatric stroke re-
habilitation: A review of techniques facilitating motor recovery. Ann
Phys Rehabil Med 2016;Sep;59S:e2.

[3] Wallard L, Dietrich G, Kerlirzin Y, Bredin J. Robotic-assisted gait train-
ing improves walking abilities in diplegic children with cerebral palsy.
Eur J Paediatr Neurol 2017;May;21(3):557-64.
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Patients with early post-stroke upper limb spasticity have
different goals to those with medium and long-standing
spasticity - findings from an international observational study
of abobotulinumtoxinA for upper limb spasticity

I. Wissel', H. Hefter’, K. Fheodoroff’, ]. Hamacher*, E. Albessard’,
P. Maisonobe®, M. Hoonhorst’

'Vivantes Hospital Spandau, Berlin, Germany2University of Diisseldorf,
Diisseldorf, Germany, >Gailtal-Klinik, Hermagor, Austria, “Praxis fiir
Neurochirurgie, Essen, Germany, *IPSEN PHARMA GmbH, Medical
Affairs, Ettlingen, Germany, ‘Ipsen Pharma, Les Ulis, France, "Center for
Rehabilitation Vogellanden, Zwolle, Netherlands

Question: Do patients presenting for upper limb spasticity treat-
ment with botulinum toxin (BoNT) who have recently had a
stroke have different treatment goals compared to patients with
medium-term or long-term post-stroke spasticity?

Methods: EARLY BIRD (NCTo01840475) is an international, non-
interventional, longitudinal study to investigate abobotulinum-
toxinA (AboBoNT-A) effectiveness in adults (agez25y) with
post-stroke arm spasticity with respect to early, medium or late
start of treatment. Effectiveness is assessed by reductions in
muscle tone (composite Modified Ashworth Scale [MAS] scores
for elbow + wrist flexors) and goal attainment. Patients could
choose 21 goal from 6 predefined goal domains. Patients were
categorized according to the interval between stroke event and
start of study treatment (early, medium and late) as defined by
the 1st and 3rd quartiles time distribution.
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Results: This baseline analysis included data from 281 patients
presenting for routine spasticity treatment with AboBoNT-A
(early: n=69, mean+SD time since event: 2.3+1.7 months; medi-
um: n=137, time since event: 16.2 +11.6 months; late: n=69, time
since event: 146.2+106.3 months). Mean +SD composite MAS
scores were higher in the early group vs. the later groups (early
5.1+1.3, medium 4.6+1.5, late 4.8x1.4). Analysis of baseline goal
choice revealed that patients with recent post-stroke spasticity
(i.e. early group) were more likely to select pain reduction as a
treatment goal than those who had been living with their spas-
ticity longer (early 53.7%, medium 44.0%, late 42.4%). Con-
versely, improving ease of care/hygiene (early 47.8%, medium
52.2%, late 71.2%) and supporting ease of physio/occupational
therapy (early 43.3%, medium 53.7%, late 62.1%) was chosen
more frequently by the later two treatment groups than in the
early treatment group. Similar proportions of patients in all
groups selected improvement of mobility (early 74.6 %, medium
74.6 %, late 78.8%) and functional improvement (early 35.8 %,
medium 37.3 %, late 31.8%) as treatment goals.

Conclusions: Treatment goals for patients presenting for routine
AboBoNT-A treatment differ according to disease duration and
may also reflect differences in tone. Whereas patients present-
ing for early treatment tend to have higher tone and frequently
choose pain as a treatment goal, improving ease of care and
ease of physio- and occupational therapy appear to be more
relevant for patients with longer established spasticity.
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Searching for standardised measurements of strength in
patients with multiple sclerosis - a literature review

S. Slama’, A. Greisberger'

"University of Applied Sciences, FH Campus Wien, Health Sciences, Vienna,
Austria

Question: Which valid and reliable measurements of muscle
strength in persons with multiple sclerosis (MS) are described
in the literature?

Methods: In order to answer the research question, the follow-
ing databases have been searched: PubMed, PEDro, Cochrane
Central Register of Controlled Trials and Google Scholar. Stud-
ies were included if they evaluated the validity and reliability
of measurements of muscle strength, applied on persons with
MS. The quality of the included studies was assessed with an
adapted Version of the diagnostic critical appraisal sheet of the
Center of Evidence Based Medicine.

Results: Four studies have been analyzed. Fry et al.1 evaluated
the validity and reliability of three types of measurements for
trunk muscles (curl-up test, trunk flexor endurance test and pel-
vic tilt test). Moller et al.2 tested the validity of the 5 repetition
sit-to-stand (STS) as a functional strength test of the lower limb.
Paltamaa et al.3 and Surakka et al.4 assessed the strength of the
knee muscles with a dynamometer.

Conclusions: The analysis shows that the curl-up test1 (isotonic
testing of the trunk flexor muscles) and the 5 repetition STS2
are valid and reliable measurements and can be recommended
for clinical practice. The dynamometers,4 has been shown to be
a reliable measurement tool for testing knee muscle strength,
due to the time-consuming procedure and the expensive equip-
ment, its clinical application is limited. The pelvic tilt test1 and
the trunk flexor endurance test1 are only moderately reliable.
Due to a high measurement error and a high minimal detect-
able change value their clinical application seems to be limited.
Additionally, the performance of these two tests raises further
questions according to if strength or motor learning has been
tested and which muscle groups actually have been assessed.

$128 | Neurologie & Rehabilitation Supplement 2-2017

[1] Fry et al. Core muscle strength and endurance measures in ambulatory
persons with multiple sclerosis: validity and reliability. Int ] Rehabil
Res 2015; 38: 206—-12.

[2] Moller et al. Validity and variability of the 5-repetition sit-to-stand test
in patients with multiple sclerosis. Disabil Rehabil 2012; 34: 2251-8.

[3] Paltamaa et al. Reliability of physical functioning measures in ambu-
latory subjects with MS. Physiother Res Int 2005; 10: 93-109.

[4] Surakka et al. Assessment of muscle strength and motor fatigue with
a knee dynamometer in subjects with multiple sclerosis: a new fatigue
index. Clin Rehabil 2004;18: 652-9.
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The effect of seat width on sitting and balance in T1-Té
paraplegic patients

R. Levy*?, G. Zeilig', T. Prushanshki®

'Sheba medical center, Neurological rehabilitation, Ramat Gan, Israel, *Tel
Aviv university, physical therapy, Tel Aviv, Israel

Background: Most people with spinal cord injuries (SCI) use
wheelchairs as their sole means of locomotion. An appropriate
wheelchair and cushion are essential for preservation of the
individual's health and optimization of his functional indepen-
dence and participation in life situations. Correct wheelchair
adjustment could compensate for three major problems that
most individuals with paraplegia face: the ability to sit erectly,
the lateromedial shift control, and finally the ability to maintain
balance without the aid of upper limbs.
Objectives: The objective of this study was to examine the effect
of seat width on posture and balance, specifically the erect sit-
ting, lateromedial shift control and the ability to maintain bal-
ance without the aid of the upper limbs in individuals thoracic
SCI.
Patients and methods: Twenty male subjects with T6-T12 AIS A
were recruited from the outpatient clinics of a national spinal
cord injury rehabilitation unit. Exclusion criteria included
orthopedic and neurologic disorders such as severe spine
deformities, movement disorders, pain and dizziness that might
interfere with sitting in wheelchair. A single physical therapist
performed three sets of measurements as follows: Test A and
Test B referred to two repetitions of the same three measure-
ments whereas Test C included a pelvic stabilizer. Test A and
Test B were done with a 30 min time interval in order to obtain
test retest cut off values for the three outcome measures. The
outcome measures were as follows:
1. The ability to shift from relaxed to erect sitting measured by
the kyphotic angle in degrees using a digital inclinometer.
2. The ability to reach laterally out of the base of support wit-
hout falling measured in centimeters by a wall mounted
tape measure.
3. The time (seconds) taken to put on and take off a T shirt.

Results: The T shirt test showed no improvement between Test
A and Test B. However, there was a significant improvement
when compared to the Pelvic stabilizer test. Similar results were
obtained for the lateral reach test, however the ability to shift
from relaxed to erect sitting did not improve using the pelvic
stabilizer.

Conclusions: Our results suggest that a narrower seat width may
improve certain aspects of balance and posture in active male
subjects with complete thoracic paraplegia, T6-T12.
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Which effect does endurance training have on fatigue in
persons with multiple sclerosis? - a literature review

G. Schnellnberger', A. Greisberger'

"University of Applied Sciences, FH Campus Wien, Health Sciences, Vienna,
Austria

Question: Which effect does endurance training have on fatigue
in persons with multiple sclerosis (MS)?

Methods: The following databases have been searched: PEDro,
PubMed, and Google Scholar. Studies were included if they
were randomized controlled trials or clinical controlled trials,
participants had a maximum Expanded Disability Status Scale
(EDSS) score of 6 and the intervention was endurance training,
measured with objective parameters (heart rate or VO2). Fatigue
had to be measured with standardized clinical assessment tools.
The following interventions were allowed for the control groups:
any training except endurance training, a combination of endur-
ance training and any other training (as long as the main focus
was not on endurance training) or no training at all. The PEDro
scale was used to assess study quality.

Results: Three studies 1,2,3 (PEDro score 5-6/10) have been identi-
fied. Interventions were treadmill training 1,2 or a combination
of cycling ergometer training for the first 20 minutes and a
stepper-, cross-trainer-, arm-ergometer-, treadmill-, recumbent-
ergometer- or rowing ergometer-training for the second 20
minutes 3. The entire training period lasted for 81,2 to 12 weeks
3. The training was based either on age-related maximum heart
rate 1,2 or individual VO2 peak 3. Fatigue has been measured
with the Fatigue Severity Scale 1,2 and the Modified Fatigue
Impact Scale 3. The control groups received no training 1,2, Yoga
training2 or a combination of endurance training and dynamic
resistance training 3.

Conclusions: Eight to twelve weeks endurance training may show
significant beneficial effects on fatigue, although results might
not be clinically relevant. Endurance training is superior to no
training 1,2, but as efficient as a combination of endurance and
dynamic resistance training 3 or as Yoga 2 in order to reduce
fatigue in persons with MS.

[1] Ahmadi et al. The effect of a treadmill training programme on balance,
speed and endurance walking, fatigue and quality of life in people with
multiple sclerosis. Int Sport ] 2010; 11: 389—97.

[2] Ahmadi et al. Comparison of the Effect of 8 weeks Aerobic and Yoga
Training on Ambulatory Function, Fatigue and Mood Status in MS Pa-
tients. Iran Red Crescent Med ] 2013; 15: 449-54.

[3] Kerling et al. Effects of a short physical exercise intervention on patients
with multiple sclerosis. Int ] Mol Sci 2015; 16: 15761—75.
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Work-oriented therapy in neurorehabilitation - a specialised
link between medical and work rehabilitation

L Buesching', U. Huerlimann', P. Keller1, G. Kuenigi, J. Laubscher’,
B. Rogiest', B. Trueb'

'Rehaklinik Bellikon, Neurorehabilitation, Bellikon, Switzerland

Introduction: Neurorehabilitation aiming at a successful reinte-
gration of the patient into working life requires specific rehabili-
tation concepts. To respond to the need of neurologic patients
for occupation-focused training starting already in the medical
phase of rehabilitation, Bellikon Rehabilitation Clinic (Switzer-
land) developed a specialized intervention called Work-oriented
Therapy (Berufsorientierte Therapie) about 15 years ago.

Objectives: Clinical studies and evidence on early work-oriented
neurorehabilitation have been scarce. The objective of this pre-
sentation is to give an outline on current state of research and
to illustrate conceptual foundations, assessment instruments,
training methods, and intervention process in Work-oriented

Therapy. Clinical experience is shared and discussed with
the congress audience by means of exemplary case histories.
Patients and methods: Work-oriented Therapy is offered as a
combination of single and group therapy in an interdisciplin-
ary rehab setting, mostly during in-patient treatment. Patients
have neurological diagnoses (mostly Traumatic Brain Injury)
and show enough endurance to participate for 60-240 minutes
per day. An individual analysis of the work place requirements
and the patient’s qualification as well as motor, procedural
and social interaction skills is carried out. On the base of this
comparison, treatment goals and methods of training are deter-
mined.

Results: Work-oriented Therapy is a client-centered and goal-
directed intervention for neurologic patients who are still in
or at the end of the medical stage of rehabilitation. It offers a
thorough assessment and recommendation about the patient’s
working ability and the potential for further occupational rein-
tegration. Research evidence, internal rehab clinic data and
clinical experience indicate a positive effect on rehabilitation
outcome.

Conclusion: For patients not able to participate in more advanced
occupational training, Work-oriented Therapy represents a cru-
cial link between medical and work rehabilitation.
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Baseline characteristics in patients from an international
prospective, non-interventional study to assess long-term
effectiveness of abobotulinumtoxinA (ABO) in post-stroke
arm spasticity (PSAS) with respect to time of ABO treatment-
initiation post-stroke

. Wissel', M. Hoonhorst’, ]. Hamacher’, K. Fheodoroff’, M.
Miingersdorf, E. Albessard®, P. Maisonobe’, H. Hefter®

'Vivantes Hospital Spandau, Berlin, Germany, *Center for Rehabilitation
Vogellanden, Zwolle, Netherlands, *Praxis fiir Neurochirurgie, Essen,
Germany, “Gailtal-Klinik, Hermagor, Austria, *Neurologisches Zentrum fiir
Bewegungsstorungen und Diagnostik, Berlin, Germany, °IPSEN PHARMA
GmbH, Medical Affairs, Ettlingen, Germany, ’Ipsen Pharma, Les Ulis,
France, ®University of Diisseldorf, Diisseldorf, Germany

Question: Botulinumtoxin-A (BoNT-A) is an effective and well
tolerated treatment in alleviating post-stroke arm spasticity
(PSAS). However, there is limited real-life evidence available
regarding the relationship between time of treatment-initiation
post-stroke and development of spasticity. The EARLY BIRD
study (NCTo1840475) aims to assess long-term effectiveness
of abobotulinumtoxinA (ABO) in PSAS. We present here the
methodology and patient baseline characteristics (interim pre-
planned analysis).

Methods: 302 adult patients with PSAS, naive or previously-
treated with BoNT-A, were allocated according to time between
stroke-occurrence and treatment-initiation (early, medium, or
late initiation, according to first, second, or third quartile,
respectively). Patients will receive 4 ABO injection cycles.
Demographics, arm spasticity patternsi, composite MAS-score
(elbow-+wrist flexors), and pain (VAS) were recorded at baseline.
Results: Baseline data were available for 281 patients. Compared
to the early treatment-initiation group, the late treatment-
initiation group were on average older (early: 583, late: 62.1
years) and more likely to be female (early: 31.9 %, late: 50.7 %).
Distribution of arm spasticity patterns was similar to previous
reportsi. Time (mean (SD)) between spasticity-onset and first
ABO treatment was 2.3 (1.7), 16.2 (11.6), 146.2 (106.3) months for
early, medium and late treatment-initiation groups. Pain was
higher in patients from the early group vs medium and late
groups (mean (SD): 3.9 (2.9), 2.9 (2.9), 2.5 (2.8), respectively).
Composite MAS-score was similar across groups.
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Conclusion: Approximately 11 years separated patients with early
vs. late treatment-initiation in this non-interventional study,
indicating ABO treatment remained appropriate many years
post-stroke. Patients in the early-treatment group had higher
baseline pain scores than those treated later. EARLY BIRD will
assess long-term effectiveness of ABO according to time of
treatment-initiation post-stroke, which could lead to improve-
ment of clinical practices.

[1] Hefter H. et al. Int ] Rehabil Res 2012; 35(3): 227-33.
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Robot-assisted stair climbing training for improving mobility
and participation in daily activities in persons affected by
stroke: a pilot randomized clinical trial

C. Geroin', M. Gandolfi**, E. Dimitrova®, N. Valée*, N. Smania*?

"University of Verona, Neurosciences, Biomedicine and Movement Sciences
, Verona, Italy, >AOUI Verona, U.O.C of Neurorehabilitation, Azienda
Ospedaliera Universitaria Integrata, Verona, Italy

Introduction: People with stroke may have impaired the ability of
climbing up and down the stairs. To reduce the disability, the
current physiotherapy approaches focus on lower limb muscle
strengthening, real floor walking and stairs climbing practice,
but these methods might not stress patients during the specific
exercise in terms of intensity.

Objectives: To compare whether an intensive robot-assisted stair
climbing training (RASCT) is more effective than real stair climb-
ing training (SCT) for reducing disability and improve gait in
people affected by stroke.

Materials and methods: This is a pilot single-blind randomized
clinical trial. Patients received 20 sessions of RASCT or SCT, ten
50-minute treatment sessions, 3 days a week, for seven con-
secutive weeks. Stair climbing up and down time to accomplish
9 stairs, Time Up and Go Test (TUG), 10-Meter Walking Test
(10MWT), 6-Minute Walking Test (6MWT), Berg Balance Scale
(BBS), Dynamic Gait Index (DGI), Modified Ashworth Scale
(MAS), and gait analysis were assessed before, after treatment
and with 3-month of FU.

Results: Eighteen patients were randomly assigned to RASCT
(n=8) or SCT(n=8) group. No differences were found between
the two groups for all outcome measures after treatment and at
follow-up evaluations. A statistically significant improvement
was found after treatment (p=0.012) and at the FU (p=0.017) in
performance on the stair climbing up in favor of RASCT. The
stair climbing down time, TUG, 10MWT, 6MWT, BBS, DGI, MAS
improved significantly in both groups post-treatment and at
FU evaluations. No significant changes were found in the gait
analysis.

Conclusions: Both training modalities can reduce disability in the
stair-climbing task and improve balance during walking. RASCT
showed to significantly improve the ability of climbing up the
stairs. A larger sample is required to reveal the superiority of one
approach rather than with another one.
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Effects of dalfampridine in persons with multiple sclerosis on
mobility in daily life and on activities of daily living - a pilot
study

T. Rothschedl', G. Diermayr*?, F. Leutmezer'

'"Medical University of Vienna, Neurology, Vienna, Austria, ’'SRH Hochschule
Heidelberg, Heidelberg, Germany

Introduction: Reduced mobility and gait impairments — two of
the most burdensome symptoms in individuals with multiple
sclerosis - entail a decrease in physical activity and are related
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to performance decline in basic and instrumental daily activities
(ADL) and therefore participation. Dalfampridine is a novel drug
for symptomatic management of MS. Its effects on daily living
outcomes is, however, widely unknown.

Objectives: The goal of this pilot study was to evaluate the feasi-
bility of the testing protocol and to preliminarily evaluate effects
of Dalfampridine on daily mobility and on performance of ADLs.
Feasibility testing should determine whether subjects are able to
perform all tests within one session and if there is a change in
perceived fatigue during testing session.

Patients and methods: Initially, three subjects (inclusion criteria:
EDSS 4-7) were tested before and after a six-week period of
Dalfampridine intake. The primary outcome measure of feasi-
bility was the Visual Analogue Scale for Fatigue (VAS-F) used to
determine testing-induced fatigue. The test protocol for evaluat-
ing effects of Dalfampridine on daily mobility and ADLs were:
accelerometry over a 7-day period, the Canadian Occupational
Performance Measure (COPM), Jebsen Taylor Hand Function
Test, Timed 25-Foot Walk, 12-Item Multiple Sclerosis Walking
Scale, and the Fatigue Severity Scale. Following feasibility test-
ing data from 15 subjects were collected and are being analyzed.
Results: All tests could be conducted within one testing session,
but two subjects showed a clinically relevant increase of fatigue
(2 20%) during testing. Preliminary results of the effects of Dal-
fampridine showed improvements in gait speed and in subjec-
tive walking ability, but not in daily mobility using accelerom-
etry. Additionally, COPM performance and satisfaction scores of
identified ADL problems, hand function, and fatigue improved.
Conclusion: The testing protocol is feasible; however, the increase
in fatigue during testing showed that an incomplete counter-
balance in the test administration should be applied in order
to prevent a sequence effect during testing. The preliminary
results show improvements in some areas of ADL. Importantly,
improvements seen during simple clinical gait tests do not nec-
essarily carry over to mobility in daily life. Sponsored by Biogen.
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Cross-cultural translation and validation of the German
version of the Balance Evaluation Systems Test

G. Diermayr', M. Haselwander'

'SRH University of Applied Sciences Heidelberg, School of Therapeutic
Sciences, Heidelberg, Germany

Introduction: The Balance Evaluation System’s Test (BESTest) is
the most comprehensive balance assessment to date. Based on
the systems model of motor control it assesses biomechanical
constraints, stability limits, anticipatory and reactive postural
control, sensory integration and stability in gait and it allows
to identify underlying causes of balance deficits in neurological
and geriatric populations (1).

Objective: Our goal is to provide a validated, cross-cultural trans-
lation of the BESTest into German.

Materials and methods: The original BESTest (27 items) and its
short version (6 items), the Brief BESTest (2), were cross-cul-
turally translated according to international guidelines. Under-
standability of the preliminary versions and their usability were
evaluated by physical therapists (PTs) at various work settings
(private practice, in-patient rehabilitation, teaching institution)
in Germany, Austria, and Switzerland.

Results: Minor wording changes in both therapist and patient
test instructions were suggested by all PTs. Importantly, test
instructions for the therapist of the Brief BESTest were not
deemed sufficiently detailed for those PTs, who do not know the
original BESTest version. The Brief BESTest, but not the original
version, was considered to be usable in clinical practice. The
original BESTest was deemed suitable and beneficial for educa-
tional settings.
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P124 Fig. 2: A Typical 10-channel electrical output from a peg transfer trail (Hole distance=50 mm, a=peg 1’s pull out onset moment,
b=peg 1’s insert — end moment, c=peg 2"s pull-out moment, peg movement time = b-a, hand movement time = c-b)B Mean peg movement
time for 25, 50, 75 and 125 mm distance conditions for young (unfilled circles: black) and elderly (filled triangles: red line) groups. Solid

lines=dominanthand, dashed lines=non — dominated hand

Conclusion: Both versions were revised according to the PTs’
feedback. After consulting the author of the Brief BESTest the
test instructions were replaced by the detailed instructions of the
original version. Upon final approval of the test developers the
validity of the final German versions will be determined using
the Berg Balance Scale and the Activities Specific Balance Confi-
dence Scale in neurological and geriatric patients. Validation will
be completed in August. A validated German version of the BEST-
est will help improve both evidence-based management and
teaching of balance impairments in German-speaking countries.

[1] Horak FB, Wrisley DM, Frank J. The Balance Evaluation Systems Test
(BESTest) to Differentiate Balance Deficits. Phys Ther 2009; 89(5): 484—98.

[2] Padgett PK, Jacobs JV, Kasser SL. Is the BESTest at Its Best? A Suggested
Brief Version Based on Interrater Reliability, Validity, Internal Consis-
tency, and Theoretical Construct. Phys Ther 2012; 92(9): 1197-207.
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Development of a pegboard for automated time measurement
of individual's peg and hand motion

H. Kinoshita', Y. Nakanishi', R. Okuno?, T. HIgashi®

'Osaka Aoyama University, Health and Nutrition, Minoh, Japan, *Setsuna

University, Science and Engineering, Neyagawa, Japan, >Nagasaki
University, Gad School of Medicince, Nagasaki, Japan

In research and clinics of neurorehabilitation for hands, peg-
boards have been often used as a tool for acquisition of behav-
ioral data. A common measure from conventional pegboards
is total time for moving pegs in a given time. To evaluate more
detailed behavior, time for moving individual pegs is useful. We
introduces a new pegboard developed for automatic measure-
ment of individual peg’s insert- and pull-out-moments to help
in more accurate assessment of hand’s visuomotor function.
Two single row 10-hole pegboards were built in reference to a
commercially available pegboard (Fig. 1). A miniature photo-
interrupter with a self-built analogue amplifier was installed at
the bottom of each hole to detect the emitting light interruption
moment by a small plastic peg (diameter = 7.4-mm, length = 30
mm). Amplified signals were A/D converted (500 Hz/channel) to
store in a PC. For this preliminary report, testing and retest (2 wk
after) were done by 20 healthy young, and 10 elderly volunteers.
Each performed five behavioral tasks, which consisted of fast
and accurately moving of 10 pegs aligned in one row to other

rows at different distances (25, 50, 75, and 125 mm), and a task to
turn-over and transfer for the 25 mm distance. The dominant and
non-dominant hands were tested for each participant. Repeated
40 trial data were gathered for each test condition. Temporal
variables evaluated were mean, median, and coefficient of
variation (CV = SD/Mean) of peg movement time (from the pull-
out moment of a peg to its insert moment), the corresponding
parameters of hand movement time (from the insert moment of
a peg to the pull-out moment of another peg), total execution
time, and number of trials having excessively long execution
time (>3 SD) due to dropping a peg during pull-out and/or
transfer action. The gathered data showed a clear-cut light inter-
ruption moment by the pegs, allowing readily and objectively
determine the pull out and insertion time of each peg (Fig. 2 A).
Mean movement time for the peg, and hand exhibited significant
distance, hand-dominance, turn-over, and age effects (Fig. 2 B).
The CV of peg movement time also showed significant effects
of distance, turn-over, and hand-dominance. A high test-retest
reliability (r>0.9) was further confirmed in most parameters.
The present sensor installed pegboard can clearly give richer
behavioral data than the conventional ones for assessing hand
function in neurorehabilitation research and clinics.

P124 Fig. 1: Pegboard and photo-interrupter circuit
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Effect of kinesthetic illusion induced by visual stimulation

on ankle dorsiflexion dysfunction in a stroke patient - ABAB
single-case design

K. Sakai?, Y. Ikeda', S. Yamanaka®, R. Noguchi’, T. Noma’,
Y. Nakagawa®

"Tokyo metropolitan university, Arakawa, Japan, *Hatsudai rehabilitation
hospital, Shibuya, Japan

Introduction: Kinesthetic illusion induced by visual stimulation
(KiNvis) is a new method that produces kinesthetic percep-
tion through observation of a person’s physical exercise on a
computer screen. KiNvis enhances lower-limb corticomotor
excitability and activates the motor association area in healthy
individuals, but its therapeutic effect on ankle dorsiflexion dys-
function in stroke patients has not been explored.

Objectives: This ABAB single-case study investigated the effect
of KiNvis on ankle dorsiflexion dysfunction in a stroke patient.
Materials and methods: The participant was a 48-year-old woman
with post-stroke right hemiparesis. The study had an ABAB sin-
gle-case design and was conducted in 5-day phases. In phases
A1 and A2, the patient underwent a 60-min session of conven-
tional physical therapy and ankle dorsiflexion movement. In
phases B1 and B2, she underwent KiNvis for 5 min and did the
same physical therapy program used in phases A1 and A2. For
KiNvis, a first-person—perspective video of ankle dorsiflexion
on the participant’s non-paralytic side was flipped horizontally
and shown on a computer screen placed over the participant’s
paralytic foot so she could observe the recording. She performed
exercises of ankle dorsiflexion voluntary movement during
KiNvis. Ankle dorsiflexion voluntary movement angle (ADVMA)
and 10-m maximum walk test (10MWT) were evaluated to assess
the effect of KiNvis. The vividness of the kinesthetic illusion was
evaluated using a visual analogue scale (VAS). In the analysis,
we used the central division method to find the celeration line
from A1 and A2 and tested the upper values in the B1 and B2
periods compared with the extended celeration line by using a
binomial distribution. The level of significance was set at 5%.
Results: Mean VAS score in phases B1 and B2 was 97 + 2 mm.
ADVMA was significantly improved in phase B2 compared with
A2. 10MWT was not significantly improved in Phase A1 and A2
compared with B1 and B2.

Conclusion: These results suggest that ankle dorsiflexion dys-
function in a stroke patient was. Improved by performing volun-
tary movement with KiNvis.
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Effects of hippotherapy in upper limb function of children and
adolescents with spastic cerebral palsy

R. Carvalho', D. Santos Batista’, N. Trasmonte da Silva’'

'Federal University of Sao Paulo, Human Movement Science, Santos, Brazil

Introduction: Cerebral Palsy (CP) is a group of permanent move-
ment and posture disorders due to a non-progressive distur-
bance during the process of brain maturation. Many children
with CP have limitations regarding the use of one or both affect-
ed upper limb. This limitations negatively impact on activities of
daily living. Hippotherapy is a method of treatment that uses the
horse and promotes physical, psychic and educational improve-
ment, seeking for better development of motor and psychic
functions. The purpose of this study was evaluate whether the
hippotherapy affect the upper limb functionality in children and
adolescents with cerebral palsy.

Methods: six children and adolescents aged from 5 to 14 years
old, with spastic CP levels I, II and III of Gross Motor Function
Classification System (GMFCS) participated of this longitudinal
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study. The Teenager Motor Activity Log (TMAL) e Pediatric Motor
Activity Log (PMAL) scales were used to evaluate the functional
use of more affected upper limb. These scales are composed by
two sub-scales that evaluate amount of use (AOU) and the qual-
ity of use (QOU). Each questionnaire is adequate to functional
performance according with age and both are composed by 22
questions, with equivalent score. The adult responsible for most
of the child's care was asked to answer to the questionnaire
before and after 3-months weekly sessions of hippotherapy. The
hippotherapy treatment was individualized according to partici-
pant's characteristics. Wilcoxon test was applied to compare the
pre- and post-treatment final scores and significant level was
set at a=0.05.

Results: There were not significance differences in AOU and QOU
scores between pre- and post-treatment.

Conclusion: three-month of hippotherapy does not influence
at the amount and quality of more affected upper limb use in
children with CP. Although hippotherapy approaches improves
upper limb function, the exercises are not task oriented for func-
tional use of upper limb in daily activities.

P127

Effects of modified constraint-induced movement therapy in
the recovery of upper extremity function affected by a stroke -
a single blind randomised parallel trial - comparing group
versus individual intervention

A. Doussoulin, J. Saiz, C. Rivas, R. Rivas

Universidad de La Frontera, Temuco, Chile

Background: An extensive corpus of literature supports the posi-
tive impact of CIMT on neuroplasticity and the recovery of func-
tion. However, its clinical applicability is limited by the time of
intervention and individual modality. We propose to assess the
efficacy of modified CIMT (mCIMT) protocols through a group
therapy intervention.

Objective: To determine the effectiveness of a group therapy, as
compared to individual mCIMT, in increasing the use and func-
tionality of movement of a paretic upper limb.

Method and subjects: The study was a single blind, randomized
parallel trial. Thirty-six patients who had had a stroke more
than 6 months previously were randomly divided into two inter-
vention groups. The independent variable was the implementa-
tion of group or individual modalities for 3 hours for 10 consecu-
tive days and the dependent variables were evaluated by the
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P127 Fig. 1: Diagram showing recruitment and allocation of
participants
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Motor Activity Log (MAL) and Action Research Arm test (ARAT),
at baseline (pre-intervention evaluation), end (post-intervention
evaluation) and six months after intervention (follow-up).
Results: By controlling the pre-intervention evaluations, analy-
ses of covariance indicated that both dependent variables
presented significant differences in favor of the group therapy
at both the post-intervention evaluation and follow-up evalu-
ations.

Conclusions: Both types of intervention generated increases
in the function and use of the upper extremity, with these
increases being higher in the group therapy. The effects of the
group therapy modality were maintained 6 months after the
intervention ended (Fig. 1). Means (and standard deviations) of
the dependent variables by treatment modalities and measure-
ment time.
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Effects of Pilates exercises on limits of stability and upper
extremity functions in patients with multiple sclerosis

M. Soysal Tomruk', M. Uz, B. Kara', E. Idimar?

"Dokuz Eyliil University, School of Physical Therapy and Rehabilitation,
Izmir, Turkey, *Katip Celebi University, Physiotherapy and Rehabilitation,
Izmir, Turkey, *Dokuz Eyliil University, Neurology, izmir, Turkey

Introduction: Decreased postural control was thought to effect
upper extremity functions in patients with multiple sclerosis
(pwMS). Pilates can improve postural control in pwMS and
increase upper extremity functions.

Objectives: To examine the effect of modified clinical Pilates
exercises on limits of stability and upper extremity functions
in pwMS.

Materials&Methods: Eleven patients with multiple sclerosis were
recruited in this study. 'Biodex Balance System SD' and 'Nine
Hole Peg' test were used to evaluate limits of stability and upper
extremity functions, respectively. Pilates exercises were applied
two times a week for 10 weeks and measurements were repeated
to pwMS after exercise training.

Results: There was no significant improvement in over-
all limits of stability after 10-week modified clinical Pilates
training(p=0.721). No significant changes were detected in upper
extremity functions after the pilates exercises (p>0.05).
Conclusion: Ten-week Pilates training was not effective to improve
neither limits of stability nor upper extremity functions. 10 week
Pilates training can may not be enough to improve postural
control and upper extremity functions. Maybe Pilates exercises
should be applied longer than 10 weeks in ambulatory pwMS to
combat decreased postural control and upper extremity func-
tions.
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Feasibility of two novel interactive software modules for the
rehabilitation of patients with neuromuscular upper limb
impairments using the YouGrabber training system - the
KAYO study protocol

E. Behrendt'?, C. Schuster-Amft"’

'Reha Rheinfelden, Research Department, Rheinfelden, Switzerland,
*University Children’s Hospital, Basel, Switzerland, *University of Applied
Sciences, Institute for Rehabilitation and Performance, Burgdorf,
Switzerland

Introduction: In the recent past, medical training systems using
virtual reality (VR) have been introduced to neurorehabilita-
tion to train motor function deficits in patients. The usage of
VR-based training systems is based on the evidence of neuro-
plasticity, which is responsible for recovery of patients suffering
from motor dysfunction. Such systems are increasingly used to

encourage purposeful limb movements in a VR environment
and its efficacy has been found comparable with conventional
therapeutic intervention. VR training systems, e.g. the YouGrab-
ber® (YG), will increasingly also be used at home. Therefore, it
is essential to integrate valid and reliable assessment tools to
monitor the recovery process.

Objectives: The aim of the clinical study is to evaluate the usabil-
ity, feasibility and validity of the digital version of the Action-
ResearchArmTest (d-ARAT) using the YG system as a platform.
Additionally, the feasibility and usability of the implementation
of two rehabilitation measures that only recently became inte-
gral part of neurorehabiliation, e.g. Action Observation (AO)
and Motor Imagery (MI), into the YG training software will be
evaluated.

Patients and methods: This observational study is designed as a
single-arm trial for testing the assessment software including
pre- to post rehabilitation comparison either with additional
training involving AO and MI or with no additional training.
Therefore, 75 adult patients with Parkinson’s disease, MS,
Stroke, traumatic brain injury or Guillain-Barré syndrome will
be included. 30 out of the 75 patients will take part in the addi-
tional 4-week training on the enhanced VR-based system with a
total of 16 training sessions of 45 min each. Primary outcomes
will be the score on the System Usability Scale (SUS) and the
ARAT as well as the d-ARAT scores. Secondary outcomes will
be hand dexterity (Box-and-Block Test), upper limb impairment
(Chedoke-McMaster Stroke Assessment), upper limb activities of
daily living (CAHAI) and quality of life (EQ-5D-5L).

Results and conclusions: The study was designed to evaluate the
d-ARAT and the training software modules for the YG system.
Currently AO and MI specific tasks are being integrated and
the ARAT subscales will be implemented on the basis of the
redesigned glove equipped with new sensors. The results are
expected to give recommendations for necessary modifications.
They might also contribute knowledge concerning the applica-
tion of AO and MI tasks within VR training.
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Navigated brain stimulation for upper limb recovery after
stroke — quality of life outcomes from a randomised sham-
controlled clinical trial of low-frequency rTMS to non-injured
hemisphere combined with upper limb rehabilitation

R. Harvey', C. Liw?, D. Edwards®, K. Dunning’, F. Fregni®, J. Stein®,
J. Laine’

'Shirley Ryan Abilitylab, Chicago, United States, *Keck school of Medicine
at USC, Los Angeles, United States, Burke Medical Research Institute,
New York, United States, “University of Cincinnati College of Medicine,
Cincinnati, United States, *Harvvard Medical School, Boston, United States,
“Weil Cornell Medicine/Columbia University, New York, United States,
’Nexstim Corp, Helsinki, Finland

Upper limb (UL) recovery in stroke is limited with a negative
impact on quality of life (QOL). We studied whether navigated
brain stimulation (NBS) using a low-frequency protocol to non-
injured hemisphere combined with UL therapy would improve
QOL.

Method: 199 hemiplegic subjects were enrolled 3-12 months
(mo) post stroke and randomized to NBS or NBS sham (non-
targeted low-intensity E-Field) with 18 therapy sessions over 6
weeks. Outcomes were 1 week, and 1, 3 and 6 mo post-therapy.
Our primary end-point was motor recovery by Upper Extremity
Fugl-Meyer (UEFM), plus QOL measures using the Stroke Impact
Scale (SIS) and EQ-5D-3L. Clinically meaningful levels of change
were drawn from the literature.

Results: Of 199 subjects enrolled, 167 completed therapy and
follow up due to early stoppage of data collection after interim
futility analysis for the primary endpoint. All subjects achieved
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clinically meaningful gains on UEFM 6 mo after therapy (NBS
chg 8.1£7.4, p<0.001; sham chg 8.5+8.7, p<0.001) without signifi-
cant differences between groups and no group differences on
any QOL outcome 6 mo post therapy. Subjects did on average
report clinically meaningful improvement on SIS perceived
recovery score (NBS chg 11.0+17.1, p<0.001; sham chg 13.1£16.9,
p<o.001), and strength, ADL and mobility domains showed
similar trends, all with significant time effects on rmANCOVA
(p<0.001). Despite the therapy focus on hand recovery, change
in SIS hand function domain showed no significant time effects
(p=0.83) due to wide variance. In this domain the mean sham
change was clinically meaningful (18.9+27.0, p<0.001) but NBS
change was not (9.5£20.0, p<0.001). EQ-5D-3L index change had
a significant time effect on rmANCOVA (p<o0.001) with improve-
ment in both groups at 6 mo after therapy (NBS chg 0.05+0.16,
p<0.001; sham chg 0.04+0.17, p<0.001), though not reaching
clinically meaningful levels. The EQ-5D-3L VAS change did not
show a time effect on rmANCOVA (p=0.13) but achieved signifi-
cance 6 mo after therapy (NBS chg 7.7+15.7, p<0.001; sham chg
6.9%14.7, p<0.001) approaching clinically meaningful range.
Conclusion: We observed clinically meaningful gains in perceived
stroke recovery 6 mo post-treatment in our study cohort despite
less then clinically meaningful changes in the SIS hand func-
tion domain suggesting that functional changes beyond those
achieved by hand performance alone can explain perceived
stroke recovery.
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Neurorehabilitation of haemorrhagic stroke in patients
presenting racemoce neurocysticercosis in rural Eastern Cape,
South Africa

L. D. F. Ibariez Valdés"*, H. Foyaca Sibat"’

'Walter Sisulu University, Neurology, Mthatha, South Africa, *Nelson
Mandela Academic Hospital, Neurology, Mthatha, South Africa

Objectives: To quantify the frequency of complete physical
rehabilitation and headache by adult population aged >13
years presenting haemorrhagic stroke duet to racemoce
neurocysticercosis(HSRNCC) in rural Mthatha, Eastern Cape
Province, South Africa.

Methods: The cross-sectional study using systematic sampling
of households was conducted in region C and D of Eastern Cape
Province and its outskirts (in Lusikisiki) from January 2005 to
December 2016. It comprised 248 individuals above 13 years of
age who were interviewed using a structured questionnaire.
SPSS 16 was used for data analysis.

Results: Of the total, 138(54.8 %) were females and 112 (45.2%)
were males. The overall mean age was 30+12.5 years, 217
(86.9%) suffered from headache and 61 patients got complete
physical recovery (25%). Out of those suffering from headaches,
179 (80.7%) employed self-management. Pharmaceutical drugs
(n=155; 87.1%) were the commonest modality employed, while
vitamins (n=6; 3.4 %), massage (n=8; 4.5%), herbal remedies
(n=4; 2.2%) and homeopathic medicines (n=5; 2.8%) were
infrequently utilized. Acetaminophen was the commonest phar-
maceutical drug used (n=91; 58.7%), followed by salicylic acid
(aspirin) (n=46; 29.7%). Self-management and home phys-
iotherapy was slightly more frequent among females (n=9s;
53.37%) and in the above-matriculation group (n=103; 57.8 %).
A total of 156 (84.7%) people claimed to be satisfied with their
self-management.

Conclusion: Self-management of headaches is highly prevalent
among the general public. The majority opts for pharmaceutical
drugs, mostly preferring acetaminophen. Most are satisfied with
their self-management. High prevalence of complete physical
neurorehabilitation in females with self management and phys-
iotherapy at home was observed

S$134 | Neurologie & Rehabilitation Supplement 2-2017

P132

Simultaneous intervention involving action observation and
actual exercise to improve walking ability of chronic stroke
patients

M. Morishita', K. Yamauchi’, M. Kobayashi’

'Kibi International University, Department of Physical Therapy, Takahashi,
Japan, *Watanabe Hospital, Shiseikai Medical Corporation, Rehabilitation
center, Niimi, Japan

Introduction: Action observation therapy has been reported as a
neurorehabilitation for post-stroke motor disturbance. The sub-
jects watched a video in a static sitting position in many of these
studies, but brain activation due to a combination of the mirror
neuron system and actual exercise may promote a marked motor
function-recovery effect.

Objectives: To investigate the effect of a combination of action
observation and actual exercise to improve the walking ability
of chronic stroke patients.

Materials and methods: The subjects were 8 chronic stroke
patients(mean age 81.5:7.8 years) at 6 months or later after the
onset of stroke. For the video viewed by the subjects, 2 types
were prepared: videos of a healthy subject walking and scenery
unrelated to walking. They watched the individual videos for 5
minutes on separate days using a head-mounted display. When
they watched the video of walking, they were instructed to step
and perform flexion/extension of the shoulder joint in accor-
dance with the gait rhythm of the healthy subject. When they
watched the video of scenery, they were instructed to do these
at their own pace. The maximum 10-m walking speed, number
of steps, and joint angles during walking were measured before
and after the Timed Up and Go Test. In statistical analysis, the
value of each item was compared between before and after inter-
vention using the t-test.

Results: The combination of action observation and actual exer-
cise significantly improved the 10-m walking speed and maxi-
mum flexion angle of the knee joint on the paretic side in the
swing phase after intervention. When they watched the video of
scenery, no change was noted after intervention.

Conclusion: It was suggested that simultaneous intervention by
action observation and actual exercise activated both the mirror
neuron system and cerebral motor-related area, and the move-
ment can be easily imagined by actually performing it, which
improved the walking function. The incorporation of exercise
therapy while watching a video into conventional physical ther-
apy may improve the walking ability of chronic stroke patients.

P133

Toilet training in a group setting — patient's opinion and
success

H. Pickenbrock

St. Mauritius Therapy Clinic, Motoric, Meerbusch, Germany

Question: Using the toilet independently stands as a favored
goal of patients with neuropathological conditions. Re-learning
this activity is part of the rehabilitation primarily provided by
nurses. Due to ethical concerns the toilet training is usually per-
formed in an individual training paradigm. In the St. Mauritius
Therapy Clinic, Meerbusch (Germany), physio- and occupa-
tional therapists implemented a 3 patients / 1 therapist group to
train the toilet use. The toilet training group (TGT) is exercising
in an especially for this purpose prepared setting. During TGT
doffing of clothing is simulated. Patients are invited to attend
TGT if they (1) have the primary goal of independent toilet use,
(2) are able to pull up from sit to stand and (3) have the cogni-
tive capacity to participate. TGT lasts 30 minutes, 5 times a week
for a maximum of 10 sessions. Patients are logged off earlier if
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they prove to be independent. Afterwards the primary nurse
authorises autonomous toilet use. The purpose of this project
was to understand the patients' success and perception about
this training due to concern over lack of privacy of the group
setting for toilet training.

Methods: A 5-level scale questionnaire will be presented to the
first 100 patients who took part in TGT.

Results: Since the beginning of the TGT in February 2017, 61
patients attended the training. They all answered the ques-
tionnaire. On average 4,8 sessions were completed (Fig. 1). 37
participants (60%) were independent, 17 (28%) almost inde-
pendent after the training. The vast majority of the participants
recognized the importance of the subject for themselves and
for rehabilitation. Although 409% found the idea of TGT strange
before the training started, only 11 (18 %) would prefer an indi-
vidual training. 51 (80%) did not feel uncomfortable at all and
56 (91%) enjoyed TGT fully or partly. (Fig. 2a-c).

Conclusions: From the view point of the participants, TGT is a rea-
sonable method to relearn the independent use of the toilet. In
addition to cost-effectiveness, the training in groups has several
advantages compared to individual training such as a clearly
defined goal of the session, motivation, attention and psycho-
social benefits from the group comradery. Such training allows

high numbers of repetition of the whole or partial task without
the training becoming monotonous.
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Physical Fitness in Subacute Stroke (PHYS-STROKE) - Effects
of a structured fitness intervention in stroke rehabilitation

T. Rackoll', A. Nave', U. Grittner’, S. Hesset’, A. Gorsler’, H.
Audebert', F. Klostermanr?, E. Steinhagen-Thiessen®, H. Bldsing’,
D. G. Nabavi®, A. Meisel', M. Endres"®, M. Ebinger’, A. Fléel’
Charité Universitdtsmedizin Berlin, Center for Stroke Research, Berlin,
Germany, *Charité Universitdtsmedizin Berlin, Institute of Medical
Biometrics and Clinical Epidemiology, Berlin, Germany, *Medical Park
Berlin Humboldtmiihle, Neurology, Berlin, Germany, “Kliniken Beelitz
Heilstdtten, Neurologic Rehabilitation Clinic, Beelitz, Germany, *Charité
Universitdtsmedizin Berlin, Clinic of Neurology , Berlin, Germany, *Charité
Universitdtsmedizin Berlin, Department of Endocrinology and Metabolic
Medicine, Berlin, Germany, "Median Kliniken Griinheide, Neurology,
Griinheide, Germany, *Vivantes Klinikum Neukdlln, Neurology, Berlin,
Germany, °Universitdtsmedizin Greifswald, Clinic and Policlinic of
Neurology, Greifswald, Germany

Introduction: Given that stroke is one of the major causes for
lifelong disabilities worldwide, more effective treatment and
rehabilitation interventions are needed. As shown by a recent
Cochrane Review (Saunders et al., 2016) physical fitness train-
ing holds promise of minimizing burdens on stroke patients in
the rehabilitation phase. So far, multicenter randomised clinical
trials are missing to demonstrate its longer-term effectiveness on
activities of daily life, and its immediate and longer-term impact
on cognition.

Patients and methods: 204 subacute stroke patients (ischemic
and hemorrhagic; Barthel-Index < 65) were included in the trial
(NCTo01953549). After inclusion (5—45 days post onset) patients
were randomised to either aerobic fitness training or a relax-
ation program for four weeks (5 days/wk). Aerobic fitness train-
ing incorporates walking on either a gait trainer or a treadmill
with body weight support (depending on severity of stroke) at
approximately 50-60 % of maximum heart rate capacity. Co-
primary endpoints were gait speed (m/sec) and Barthel-Index
three months post-stroke. Secondary endpoints included motor
function, cognition, quality of life, sleep, serum and safety
parameters, among others. A detailed study protocol has been
described elsewhere (Fl6el et al., 2014).

Results: The data entry is closed but the analysis still ongoing.
Results will be presented at the ECNR 2017.

Conclusion: By determining the impact of physical fitness train-
ing in the subacute phase on patient-centered outcome param-
eters, the trial may help to establish an important intervention
in the rehabilitation after stroke.

[1] Floél A, Werner C, Grittner U, Hesse S, J6bges M, KnaussJ, ... Wellwood
L. Physical fitness training in Subacute Stroke (PHYS-STROKE)--study
protocol for a randomised controlled trial. Trials 2014; 15: 45. http://
doi.org/10.1186/1745-6215-15-45

[2] Saunders DH, Sanderson M, Brazzelli M, Greig CA, Mead GE, H,
S. D., ... E, M. G. Physical fitness training for stroke patients. Co-
chrane Database of Systematic Rev 2016; 10(3), CD003316. http://doi.
0rg/10.1002/14651858.CD003316.pub6.www.cochranelibrary.com
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Defining optimal robot assisted gait training protocol for
locomotor rehabilitation in stroke patients

J. Glavic?, S. Rutovié', I. Popovic', N. Kristic Cvitanovic®
'Polyclinic Glavié, Zagreb, Croatia, *Polyclinic Glavic, Dubrovnik, Croatia

Introduction: Robot assisted gait training (RAGT) is an innovative
rehabilitation treatment which improves locomotor function
in post-stroke patients. However, optimal rehabilitation pro-
gramme protocol still needs to be established. Our objective was
to evaluate the effect of duration of RAGT on locomotor rehabili-
tation in patients after stroke.

Methods: 32 post-stroke patients were assigned to two train-
ing protocols combining conventional physiotherapy (CP) and
RAGT. Group one (16 patients) underwent 8 weeks (48 sessions,
6 times a week, each session lasting 45 minutes) of RAGT and
CP.Group two (16 patients) underwent 12 weeks (72 sessions, 6
times a week, each session lasting 45 minutes) of RAGT and CP.
Each patient was assesed before and after training with Fugl-
Meyer Lower extremity (FMA-LE), Functional Independence
Measure (FIM), modified Ashworth Scale (MAS), 10 Metre Walk
Test (10MWT) and Berg Balance Scale (BBS).

Results: Posttreatment results showed improvements for all
evaluation parameters in both groups. However, group with 12
weeks duration protocol training showed significantly better
improvements in FMA-LE, MAS, 10MWT than group assigned to
8 weeks protocol training.

Conclusion: 12 weeks training protocol induced better improve-
ments of muscle strength, muscle tone and gait velocity. Our
results indicate that longer duration of RAGT has a more benefi-
cial effect on enhancing motor recovery in stroke patients.
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Auditory speller system for communication with patients in
completely locked-in state

A. Tonin', A. Malekshahi', A. Rana’, A. Luna’, N. Birbaumer'?,
U. Chaudhary**

'University of Tuebingen, Institute of medical psychology, Tiibingen,
Germany, °Wyss Center for Bio and Neuroengineering, Geneva, Switzerland

Patients in completely locked-in state (CLIS) due to amyo-
trophic lateral sclerosis (ALS) cannot communicate with any
motor response despite intact cognitive and emotional response
systems. To help these patients to communicate, recently we
demonstrated a novel non-invasive functional near infrared
spectroscopy (fNIRS) based brain computer interface (BCI)
for communication in ALS patients in CLIS. Patients learned
to answer affirmative "yes" and negative "no" question with
70 — 75% accuracy using blood oxygenation change of their
fronto-central brain region. The existing auditory BCI works by
constructing a list of 20 questions randomly for each session
from a list of 100’s of questions recorded individually for each
patient. Here we present a system which using the "yes" and
"no" response obtained from the fNIRS BCI, can guess what a
patient is thinking, allowing the patient to express his/her own
thoughts and not simply to answer asked questions. The system
is a variation of the Ulam’s game, also known as "20 Questions".
The patient is asked to think a simple sentence that s/he wants
to communicate, and then the system starts to ask yes/no ques-
tions in order to narrow down the possible thoughts, until it
can reasonably guess what the patient was thinking. After each
question, based on the "yes/no" answer, a rating algorithm
scores the possible thoughts previously stored in a database,
and based on this score it chooses the next question. This pro-
cedure leads the algorithm to start with general questions and
then going deeply to more specific ones. Since the system is not
deterministic, it can handle misunderstood answers and can
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correctly guess even with low answer accuracy. In order to make
a guess the system needs between 15 and 20 questions lasting 9
minutes, which is less than other error-handling systems that
use binary signals. Tests with CLIS patients have been sched-
uled as the results from healthy subjects are encouraging and
show good guess accuracy.
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Comparing MEG and EEG for monitoring the modulation of
the 20-Hz motor-cortex rhythm to tactile and proprioceptive
stimuli

M. Illman'?, K. Laaksonen“>?, M. Liljestrom?, V. Jousmdaki*?,
H. Piitulainen*?, N. Forss"*?

*Aalto University, Department of Neuroscience and Biomedical Engineering,
Aalto University School of Science, Espoo, Finland, *Aalto University, Aalto
NeuroImaging, Espoo, Finland, *Helsinki University Hospital and Clinical
Neurosciences, Neurology, University of Helsinki, Department of Neurology,
Helsinki, Finland

Introduction and objectives: Modulation of the 20-Hz rolandic
rhythm reflects alterations in motor cortex excitability. Studies
using magnetoencephalography (MEG) have shown that the
20-Hz rebound is associated with motor recovery after stroke.
However, only a fraction of stroke patients can be reached with
MEG. Here, we compared MEG and the more easily accessible
electroencephalography (EEG) in quantifying the suppression
and rebound of the 20-Hz rhythm to tactile stimulation and
passive movement. Our motivation was to assess whether EEG
is equal to MEG in quantifying modulation of the 20-Hz rhythm.
Materials and methods: Rhythmic brain activity of 15 healthy sub-
jects was recorded with a 306-channelMEGand 60-channel EEG
simultaneously. Tactile stimuli were given to the index finger
tips of both hands alternately every 3 sec. The passive move-
ment was performed with a pneumatic movement actuator to
one index finger every 5 sec.Temporal spectral evolution (TSE)
method was used to quantify the modulation of 20-Hz rhythmic
activity.

Results: Both MEG and EEG revealed an initial suppression
followed by a subsequent rebound of the 20-Hz rhythm in
all subjects. The suppression of the rhythm was significantly
stronger in the contralateral hemisphere when measured with
MEG than with EEG (p<o.05), however no significant differences
in the rebound strength were observed between MEG and EEG
measurements.

Conclusion: Our results indicate that EEG equals MEG in quanti-
fying the strength of the 20-Hz rebound, which particularly has
been shown to reflect the functional state of the motor cortex
after stroke. EEG allows quantification of the 20-Hz rebound in
larger patient groups and also in severe stroke patients not suit-
able for measurements outside the ward. EEG based evaluation
of motor rhythm would enable studies of motor cortex recovery
even in rehabilitation centers outside hospital environment.
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Correction of sleep during brain-computer interface based
communication in completely locked-in state patients

A. Malekshahi', A. Tonin!, A. Rana’, A. Luna’, N. Birbaumer"?,
U. Chaudhary'?

'University of Tuebingen, Institute of medical psychology, Tiibingen,
Germany, *Wyss Center for Bio and Neuroengineering, Geneva, Switzerland

Recently we demonstrated a successful functional near infrared
spectroscopy (fNIRS) based brain computer interface (BCI) com-
munication with 70-75 % accuracy in four patients in completely
locked-in state (CLIS). One of the major factors limiting the
performance of the fNIRS-BCl is the sleep-wake cycle of patients
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in CLIS as they may have an irregular circadian cycle. Very little
is known about the sleep-wake cycle of patients in complete
locked-in state (CLIS) due to amyotrophic lateral sclerosis
(ALS). Patients in CLIS are completely motionless sometimes
over years often with restricted vision because of eye-muscle
paralysis and due to drying of cornea and reduced or absent
afferent input from the sensorimotor system affecting their
vigilance state. Hence the goal of the present study is to eluci-
date the sleep pattern in patients in CLIS, understanding sleep
pattern can be very important to evaluate the performance of
the BCI. Two nights of sleep EEG, lasting for 12 hours each, was
recorded from 5 patients in CLIS. The EEG of patients in CLIS
is not comparable with the EEG of healthy people. It is char-
acterized by general slowing during daytime and sleep. Most
advanced patients show a dominant frequency of 6-7 Hz with
high amplitudes during waking states, an EEG-signature which
usually indicates in healthy people sleep-stage 1 to sleep-stage
3. REM-sleep in CLIS (REM is difficult to detect because of absent
eye-movements and absent EMG) appears at different times of
the day and night. Short periods of sleep stage 1, 2, 3 and 4 dur-
ing the day mark the irregularity of sleep in advanced ALS. The
outcome of this study is the definition of the criteria for slow
wave sleep (SWS) in each individual patient to classify sleep
episodes, and circadian rhythm in order to reduce BCI error rate
during the day and waking hours.
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Event-related potential-based cognitive assessment of
patients in completely locked-in state

A. Luna', A. Tonin', A. Malekshahi', A. Rana’, N. Birbaumer"?,
U. Chaudhary*?

'University of Tuebingen, Institute of medical psychology, Tiibingen,
Germany, *Wyss Center for Bio and Neuroengineering, Geneva, Switzerland

Several studies have shown that patients in Locked-in state
(LIS) due to amyotrophic lateral sclerosis (ALS) have intact
cognitive processing but once the patient transition from LIS to
completely locked-in state (CLIS) no assessment resources are
available to understand the cognitive processing capabilities of
the patient. The goal of this study is to develop an event related
potential (ERP) based assessment procedure to elucidate the
cognitive status of patients in CLIS. A patient in CLIS due to ALS
was recruited for this study. It was carried out through Crawford
and Howell’s single-case methodology, which provides strong
statistical foundations to compare a single case with a control
sample. This design treats the control sample statistics as
sample statistics, using the t-distribution with n - 1 degrees of
freedom to estimate the abnormality of the patient’s scores and
to test whether it is significantly lower than the scores of the
control sample. EEG was recorded in order to extract N1, an ERP
component that reflects an early stage of auditory processing.
Selective attentional processes can modulate the amplitude of
this component. To prove this ability in ALS patients who have
already entered the CLIS, we measured evoked potentials from
Fz, Cz, Pz, F3, F4, C3, C4, P3 and P4 while presenting a dichotic
oddball paradigm. According to previous studies, we expected:
Bigger N1 amplitudes in Cz for the attended ear compared with
the unattended one. Differences in N1 amplitude would reflect
the underlying attentional process of favoring one ear over the
other, and selectively excluding sensory input to the unattended
ear for further processing. By visual inspection of the ERP’s and
posterior statistical comparisons, we observed a common wave
pattern between the healthy participants and the patient, which
might reflect a relatively preserved attentional process of direct-
ing attention to one ear.
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Impact and effect of neurological rehabilitation on cognitive
fatigue in multiple sclerosis

C. Sander"?, R. Reichert®, H. P. Schlake', H. Hildebrandt*?

'Rehabilitation Center Wilhelmshaven, Neurology, Wilhelmshaven,
Germany, *Carl von Ossietzky University Oldenburg, Neuropsychology,
Oldenburg, Germany, *Klinikum Bremen-Ost, Neurology, Bremen, Germany

Question: Fatigue is one of the three most frequent symptoms for
65% of the Multiple Sclerosis patients1 and has a huge influence
on the quality of life as well as on the ability to work2. Neuro-
logical rehabilitation is a socio-medico intervention to reduce
the fatigue experience. Below, the effectiveness of rehabilita-
tion on the experience of fatigue is investigated, considering
depression, apathy and extroversion. Besides the effect of the
psychoeducative FACETS program3 on the fatigue experience
and depression is investigated.

Methods: The fatigue experience (FSMC, FSS), apathy (AES) and
depression (BDI) were assessed four weeks pre rehabilitation,
during rehabilitation as well as six weeks post rehabilitation.
Results: The rehabilitation measure results in a significant
decline of fatigue (FSMC: F(3,228) = 3.318, p = 0.021), whereby
cognitive aspects (FSMC cognition: F(2.665,205.200)=3.296, p=
0.026) and motor aspects [FSMC motor: F(2.639, 203.208) = 2.942,
P = 0.041) decline equally. The fatigue score at the beginning of
the investigation, the extroversion and partly the apathy score
predict the fatigue score at clinic discharge and the follow-up
assessment. The fatigue score decline is in the lower area of
clinical relevance.The FACETS program does not show specific
implications on fatigue. However, female participants show a
significant reduction of depression (F(2, 32) = 3.668, p = .037)
compared to the control group.

Conclusion: It is shown that rehabilitation has a lasting positive
impact on the fatigue experience, especially cognitive fatigue.
The integration of the FACETS program in neurological rehabili-
tation does not result in additional profit in fatigue reduction.
Nevertheless, female participants of the intervention group
show an improvement of mood, enduring three months after
intervention. Further research is needed to significantly decline
the fatigue experience in the context of a rehabilitation measure.

[1] Krupp LB, Serafin DJ and Christodoulou C. Multiple sclerosis-associ-
ated fatigue. Expert review of neurotherapeutics. 2010; 10: 1437-47.

[2] Krupp LB and Christodoulou C. Fatigue in multiple sclerosis. Curr Neu-
rol Neurosci Rep 2001; 1: 294-8.

[3] Thomas S, Thomas PW, Kersten P, et al. A pragmatic parallel arm multi-
centre randomised controlled trial to assess the effectiveness and cost-
effectiveness of a group-based fatigue management programme (FAC-
ETS) for people with multiple sclerosis. ] Neurol Neurosurg Psychiatry
2013; 84:1092-9.
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Impedance analysis of body composition and bioelectric
activity of rectus abdominis and external oblique muscles -
prospective observational study

K. Ptaszkowski', L. Slupska’, P. Wtodarczyk’, R. Dymarel’,
M. Paprocka-Borowicz'
'"Wroclaw Medical University, Department of Physiotherapy, Wroctaw,

Poland, *Opole Medical School, Department of Physiotherapy, Opole,
Poland

Question: Surface Electromyography (SEMG) is an electro-diag-
nostic method used in medical sciences for recording and
evaluating bioelectric activity of skeletal muscles. This form of
diagnostics is increasingly being used also in modern neuro-
logical rehabilitation, however, in order to obtain reliable and
repeated results, factors affecting electromyography should be
considered. It seems that these factors should include body fat

Neurologie & Rehabilitation Supplement 2-2017 | $137



LAUSANNE, 25-28 OCTOBER 2017

Posters

or total body water. Therefore, the following research question
has been put forward: whether the analyzed components (by
bioimpedance) of the human body affect electromyographic
evaluation of rectus abdominis and external oblique muscles?
Methods: The target group consisted of 37 healthy volunteers.
On the basis of the criteria for inclusion and exclusion for the
study 29 people were qualified. Body composition analysis was
performed by bioimpedance (Tanita BC 545N). Estimation of
resting and functional bioelectric activity of muscles was per-
formed by Noraxon MyoSystem 1400L. Correlation analysis was
performed using Statistica 12 software. The project was funded
by the Wroclaw Medical University allocated on the basis of the
decision number ST.E060.16.059.

Results: Statistically significant negative correlations between
the percentage of body fat and resting and functional sSEMG
muscle activity were found (p <0.05). In addition we found that
the higher percentage of water was positively correlated with
the resting and functional bioelectric activity of the examined
muscles (p<o.05).

Conclusion: Electromyographic evaluation of abdominal muscles
depends on the amount of fat mass and the amount of water in
the body. The amount of fat mass and the amount of water in the
organism should be taken into account when determining the
target group and during the design of surface electromyography
studies while evaluating these muscles.
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Implementation and feasibility of a screening tool for
neuropsychological assessment

V. L. Vogt', S. Knecht', L. Biermann', C. Helmstaedter'
'Mauritius Hospital, Department of Neurology, Meerbusch, Germany

Introduction: Patients referred for neurorehabilitation often pres-
ent with various cognitive and affective impairments relevant
for everyday functioning. A comprehensive neuropsychological
assessment is obligatory for detection of relevant dysfunctions,
for referral to appropriate therapy, and to monitor the rehabilita-
tion process. However, due to limited resources and short dura-
tions of stay, time for diagnostic evaluation is restricted.
Objectives: To develop and evaluate the feasibility of a time-effi-
cient comprehensive neuropsychological-behavioral screening
tool for assessing patients with stroke, traumatic brain injury,
haemorrhage or neurodegenerative diseases as dementia, par-
kinson or multiple sclerosis.

Materials and methods: Attention, executive, language, episodic
and semantic memory, visuoconstructive and visual functions
as well as depressive mood and behaviour are screened. The sin-
gle components of the screening represent well-established or
newly developed tasks. The screening tool is being normalized
in healthy controls and it is applied in very different patients for
validation and testing its feasibility.

Results: First results confirm the feasibility of this screening tool.
Importantly, mild aphasia, neglect, hemianopia and hemiplegia
are no exclusion criteria. First data from both patients and a
normative control sample are presented. In patients without
significant psychomotor speed or attentional deficits, the total
screening can be performed within 30 minutes.

Conclusion: We present a time-efficient neuropsychological
screening tool which can be performed in the majority of
respective patients with very different conditions in neuroreha-
bilitation.
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Low- vs. high-density EEG conFig.urations for brain computer
interfaces based on movement imagination in patients after
spinal cord injury

Y. Holler', A. Thomschewski®, S. Leis?, R. Nardone*3, E. Trinka?,
P. Holler’

'Paracelsus Medical University, Department of Neurology, Salzburg,
Austria, *Paracelsus Medical University, Department of Neurology, Spinal

Cord Injury and Tissue Regeneration Center Salzburg, Salzburg, Austria,
Franz Tappeiner Hospital, Department of Neurology , Merano, Italy

Background: While the greatest interest about brain computer
interfaces (BCIs) within neurosciences has slightly declined
recently, clinical applications of BCIs are still an emerging
field. BCIs are typically based on the electroencephalogram
(EEG) and on imagination of movement. Clinical applications
such as neurorehabilitation after spinal cord injury (SCI) yield
promising results with these techniques. One notable problem
is a low performance of these systems in patients because most
developments were targeted at healthy populations. We aim to
document the potential improvement of this technique by use
of high density (HD-)EEG instead of conventional 10-20 system
recordings.

Methods: We recorded HD-EEG with 256 channels in 22 healthy
controls and 6 patients with 11 recordings (3 patients with
repeated recordings) in an event related design. Participants
were instructed acoustically to perform imagination of move-
ment of the foot or the hand. Every trial lasted 6 sec, during
which the movement-imagination was paced to form 6 complete
movements. From each of the 25 repetitions per condition we
calculated two measures of interaction (connectivity): full fre-
quency directed transfer function and partial coherence. We
classified these feature vectors of the two conditions with sup-
port vector machines, nested cross-validation and a wrapped
feature subset selection technique, based on four conFig.ura-
tions of low vs. high density and whole-brain vs. sensors from
the somatosensory cortex, only.

Results: As in recent publications, classification accuracies were
higher in healthy participants than in patients. In both groups,
whole brain coverage increased the classification accuracies, but
high-density results had to be traded off with the complexity of
the feature vector, which decreased the capability of the feature
subset selection process to find the most informative channels.

Conclusions: The performance of BCI systems in patients with
SCI may be increased by use of measures of interaction and
efficient feature subset selection techniques. We suggest to use
high-density recordings and to not restrict recordings to the
sensomotoric region.

P144

Neurovascular reactions to animal-assisted therapy in patients
with severe disorders of consciousness - a randomised
controlled pilot study

W. Arnskétter', V. Marcar’, M. Hund-Georgiadis’, K. Hediger'

"University of Basel/REHAB Basel, Basel, Switzerland, *University of
Ziirich/REHAB Basel, Ziirich/Basel, Switzerland, 3REHAB Basel, Basel,
Switzerland

Introduction: Experiences from practice and a first case study
indicate that animal-assisted therapy (AAT) is an emerging
treatment for patients with severe disorders of consciousness
(DOC) that can lead to a rise in vegetative, emotional and
motoric reactions (Bardl, 2013).

Objectives: The aim of this pilot study is to investigate the effect
of animal presence and contact on awareness and reactivity
in patients in a minimally conscious state (MCS), reflected via
brain activity.
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Methods: Six adults (three MCS inpatients of REHAB Basel,
GCS=9-11, and three healthy adults; mean age=42.2, SD=13.9)
participated in this randomized, controlled within-subject study
with repeated measurement. Participants were measured during
six sessions over a period of two weeks, with three experimen-
tal (small therapy dog, guinea pig or rabbit present) and three
control sessions (robotic fury animal present). Each session
consisted of five different phases: Two baselines, watching
animal, animal on lap, stroking animal. Participant’s neurovas-
cular response was measured using a portable, non-invasive,
near-infrared spectroscopy (NIRS) device. Blood oxygen levels
(HbO2, HbR, total Hb) during the session served as a correlate
for brain activity.

Results: To date, common artefacts were removed and data pre-
pared for further analysis. The total haemoglobin concentration
(total Hb) was normalized for one patient so far. The total Hb
neuro vascular response measured was bigger in the presence
of a lively animal than during the control condition (robotic ani-
mal). The total Hb increase was largest when the patient was in
physical contact with the lively animal (e.g. animal on patient’s
lap and while stroking it). The neurovascular response with the
lively animal on the patient’s lap without stroking it was more
persistent than when stroking.

Conclusion: The preliminary data indicates that DOC patients
react to the presence of and contact with an animal. The pres-
ence of an animal leads to a measurable difference in the neuro-
vascular reaction in the investigated patient. NIRS can therefore
serve as a non-invasive method for investigating the benefits
on brain activity during an animal assisted therapy session in
MCS patients. Complete results and clinical implications will
be presented.

P145
Physical exercise, neuroplasticity and cognition following mild
traumatic brain injury

T. Morris'?, A. Stillmar?, P. Fried', ]. Gomes-Osman™, ]. M. Tormos
Muiioz’, D. Costa-Miserachs®, A. Pascual-Leone', E. Santarnecchi'
'Beth Isreal Deaconess Medical Center and Harvard Medical School,
Berenson-Allen Center for Noninvasive Brain Stimulation, Boston, United
States, ’Institut de Neurociéncies, Universitat Autonoma de Barcelona,
Departament de Psicobiologia i Ciéncies de la Salut, Barcelona, Spain,
’Beth Isreal Deasconess Medical Center, Department of Cognitive
Neurology, Boston, United States, “University of Miami, Miller School of
Medicine, Department of Physical Therapy , Miami, United States, °Institut
Guttmann, Institut Universitari de Neurorehabilitacié adscrit a la UAB ,
Badalona, Barcelona, Spain

Introduction: Following mild traumatic brain injury (mTBI),
cortical inhibitory/excitatory imbalance and alterations in syn-
aptic plasticity mechanisms occur. Changes in cognition are
frequently noted and so it is conceivable that changes in brain
physiology may be associated with early cognitive deficits.
Physical exercise (PE) may improve cognitive functions, possibly
via improvements in brain physiology and measurements of
Insulin-like grown factor -1, may allow for greater mechanistic
insight. Objectives: To assess the effects of a bout of PE on mecha-
nisms of brain plasticity and executive functions following mTBI
whilst measuring IGF-1 response to exercise.

Patients and methods: Healthy controls and patients with mTBI
(<6months post injury) are being recruited. Transcranial mag-
netic stimulation (TMS) is used to probe mechanisms of cortical
reactivity (paired pulse TMS) and synaptic plasticity (intermit-
tent theta-burst stimulation). Serum samples IGF-1 are taken
pre/post intervention. Executive functions (CANTAB software)
are assessed pre/post intervention. The exercise intervention
involves 30-minutes of static cycle ergometer cycling 40-60%
heart rate reserve with a control intervention consisting of a
seated rest.

Results: 9 (of 20) healthy controls and 1 (of 20) mTBI patient have
enrolled. Preliminary analysis (healthy controls) show mean
heart rate of 49% heart rate reserve in exercise intervention.
Serum IGF-1 pre/post changes in the exercise condition appear
larger (178.3/3 ng/mL-183 ng/mL) compared to the rest condition
(178 ng/mL-179ng/mL). Paired pulse TMS data demonstrates
a significant increase in intra cortical facilitation (increase in
cortical excitability) after the exercise intervention (118.33%)
compared to after the rest intervention (63.23%) (p=0.0178).
An approaching significant 56.77% pre/post improvement in
incongruence cost (P=0.062) of the multi tasking test is seen in
the exercise condition with a 24.02% improvement in the rest
condition (p=0.67).

Conclusions: Preliminary results in healthy controls suggest
that exercise may increase cortical excitability and potentially
modulate levels of IGF-1. Early cogntive results are promising.
Continuing aims are to assess if these results are similar in
mTBI patients currently being recruited. If so, these mecha-
nistic insights may help improve therapeutic targets as well as
gauge the effects of different exercise parameters on cognitive
recovery.
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Quality of life in amyotrophic lateral sclerosis patients in
completely locked-in state

A. Rana', A. Malekshahi’, A. Tonin', A. Luna’, N. Birbaumer"?,
U.Chaudhary*’

"University of Tuebingen, Institute of medical psychology, Tiibingen,
Germany, *Wyss Center for Bio and Neuroengineering, Geneva, Switzerland

Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative
motor neuron disorder which causes an individual to be in
locked-in state (LIS) and maybe finally in a completely locked-in
state (CLIS). Once the patients are in CLIS, they have no means
of communication and for a long period, it was believed that
patients in CLIS are depressed due to a very bad quality of life
(QoL). So far all attempts to establish communication with
patients in CLIS had been unsuccessful because which it was
impossible to investigate their QoL. Only recently, we for the first
time demonstrated a successful functional near infrared spec-
troscopy (fNIRS) based brain-computer interface (BCI) commu-
nication with patients in CLIS. The fNIRS based BCI have now
provided us the means to investigate the QoL of patients in CLIS.
Hence the main focus of this study is to use the fNIRS-based BCI
to understand the QoL of patients in CLIS. We developed a QoL
questionnaire for patients in CLIS based on the QoL question-
naire for patients in LIS. Three patients in CLIS were asked the
developed QoL questionnaire, auditory, using the fNIRS-BCI,
and all the three patients in CLIS used their metabolic brain
activity for answering QoL questions with "yes" or "no" think-
ing. The sample questions asked were, "Are you happy today?",
"Are you tired?" We included questions in reference to time to
evaluate the change in emotional levels, e.g., "You feel relaxed
today". Our results show that the QoL in CLIS is better than what
relatives perceive their QoL to be. Potential reasons of underrat-
ed QoL of ALS patients could be the inability of family members
and caregivers to imagine how a completely paralyzed person
might be feeling about their day to day experience. Investigation
of QoL in these patients provides a better perspective, which will
help ALS patients to make an informed decision about their life
in the later stages of the disease and the healthcare programs
can be tailored as per the requirement of these patients.
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The Cognitive Assessment scale for Stroke Patients (CASP) —
validity and reliability

C. Benaim'’, G. Wauquiez’, C. Piscicelli*, B. Lucas-Pineaw’,
P.Vuadens?, H. Y. Bonnin-Kuang®, C. Binquet?, H. Devilliers’
!CHUV, Lausanne, Switzerland, *CRR SuvaCare, Sion, Switzerland, *CHU,

Dijon, France, “CHU, Grenoble, France, *Centre Divio, Dijon, France, *CHU,
Nimes, France

Introduction: The "Cognitive Assessment scale for Stroke Patients"
(CASP) is a brief quantitative measure of post-stroke cognitive
impairments. Its items do not require verbal answers (apart from
language items). Therefore, it can be administered to patients
with severe expressive aphasia. We have previously shown that
the CASP is more suitable than the Mini Mental State Examina-
tion and the Montreal Cognitive Assessment in aphasic and in
non-aphasic sub-acute stroke patients [1, 2].

Objectives: To assess the validity and reliability of the CASP, and
to set normative scores.

Patients and methods: Seventy four sub-acute stroke patients (sex-
ratio 1.55, 61+13y, 42 right lesions) admitted to 4 neurorehabilita-
tion units and 33 control patients (sex-ratio 1.06, 57+15y) admit-
ted to 3 musculo-skeletal rehabilitation units were included.
Stroke patients underwent a comprehensive neuropsychological
assessment (CNA) at Day-1and the CASP at Day-1 (examiner A),
Day-3 (examiner B) and Day-5 (examiner B). The CNA resulted in
a 5-point Likert score (from "no deficiency" to "severe deficien-
cy") for each of the six following dimensions: language, praxis,
short-term memory, temporal orientation, visuo-spatial and
executive functions (same dimensions as the CASP). The CASP
was administrated once in controls patients for normative data.
Results: For each of the six above-mentioned dimensions, cor-
relations between CASP and CNA (criterion validity) were high
(r=0.62 to 0.81, p<10-4), except for Praxis (r=0.44, p=0.0004),
although statistically significant. Intraclass correlation coef-
ficients between Day-1 and Day-3 CASP scores (inter-rater reli-
ability) and between Day-3 and Day-5 CASP scores (intra-rater
reliability) were high (0.75, 0.87 respectively). Median score
[interquartile range] in control patients were 34/36 [33-35/36].
Conclusion: The CASP is a valid and reliable tool for assessing
cognitive impairments in sub-acute stroke patients. As inclu-
sions are still ongoing, more results will be presented, including
normative data sorted by age and responsiveness.

[1] Feasibility of the cognitive assessment scale for stroke patients (CASP)
vs. MMSE and MoCA in aphasic left hemispheric stroke patients. Bar-
nay JL et. al. Ann Phys Rehabil Med 2014; 57(6—7): 422—35.

The Cognitive Assessment scale for Stroke Patients (CASP) vs. MMSE
and MoCA in non-aphasic hemispheric stroke patients. Benaim C et.
al. Ann Phys Rehabil Med 2015; 58(2): 78—-85.

[2
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Imagine there is no plegia: Mental motor imagery difficulties
in patients with spinal cord injury.

A. Thomschewski“*?, A. Stréhlein?, P. Langthaler***, E. Schmid"*>,
J. Potthoff*?, P. Holler*?, S. Leis*?, E. Trinka“>*, Y. Holler***
'Paracelsus Medical University Salzburg, Department of Neurology,
Salzburg, Austria, *Spinal Cord Injury and Tissue Regeneration Center
Salzburg, Salzburg, Austria, Paris-Lodron University of Salzburg,
Department of Psychology, Salzburg, Austria, “Paris-Lodron University

of Salzburg, Department Mathematics, Salzburg, Austria, *Center for
Cognitive Neuroscience Salzburg, Salzburg, Austria

Introduction: In rehabilitation of patients with spinal cord injury
imagination of movement is a candidate tool to promote long-
term recovery or to be used in research and application of brain-
computer interfaces (BCIs). However, little is known about the
ability of patients with spinal cord injury (SCI) to perform this
task. It is likely that without the ability to effectively performing
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the movement, the imagination of movement is also problem-
atic.

Objectives: We therefore examined, whether patients with SCI
experience increased difficulties trying in motor imagery (MI)
compared to healthy controls.

Materials and methods: We examined 7 male patients with spinal
cord injury (aged 23-70 years, Md=53) and 20 healthy controls
(aged 21-54 years, Md=30). Four patients were graded as AIS
(ASIA Impairment Scale) D and three as grade C. All had cervi-
cal lesions, except one who had a thoracic injury level. Duration
after injury ranged from 3 to 214 months. We performed the
Movement Imagery Questionnaire Revised as well as the Beck
Depression Inventory in all participants.

Results: The self-assessed ability of patients to visually imagine
movements ranged from 7 to 36 (Md=30) and differed signifi-
cantly from healthy controls (ranged 16—49, Md=42.5; W=326.5,
Pp=0.0393). Also the self-assessed ability of patients to kines-
thetically imagine movements (range=7-35, Md=31) differed sig-
nificantly from the control group (range=23-49, Md=41; W=234,
p=0.0035). Two patients yielded tendencies for depressive mood
and they also reported most problems with movement imagi-
nation. Statistical analysis however did not confirm a general
relationship between depressive mood and increased difficulty
in MI across both groups.

Conclusions: Patients with spinal cord injury seem to experi-
ence difficulties in imagining movements compared to healthy
controls. This result might not only have severe implications
for training and rehabilitation programs, but also for applica-
tions like BCIs used to control neuroprostheses, which are often
based on the brain signals exhibited during the imagination of
movements.
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Development of an auto-adapted rehabilitation serious game
for hemineglect

V. Montedoro', S. Dehen?®, S. Heins?, P. H. De Deken?, F. Rocca’,
T. Lejeune?, B. Dehez’, M. Mancas®, M. Edwards'

'UCL, Psychology, Louvain-la-Neuve, Belgium, *UCL, Physiotherapy,
Bruxelles, Belgium, *UCL, Louvain-la-Neuve, Belgium, “Umons, Mons,
Belgium

Introduction: Patients with hemineglect are impaired at perceiv-
ing and responding to contralesional space and/or objects. The
condition significantly hinders daily activities, including per-
sonal grooming, eating and moving around the environment.
Despite spontaneous recovery, persistent signs can remain at
least one year after the brain damage. Current rehabilitation
have shown positive effects, but none are completely effective.
Our objective is to develop a serious game that evaluates and
rehabilitates hemineglect in correspondence to the patients
individual impairment severity.

Objectives: The two studies presented in this poster investigated
factors that could precisely regulate a robotic therapeutic seri-
ous game for hemineglect. In Study 1, we investigated the rel-
evance of different attentional cues to facilitate attention, and
in Study 2 we investigated the impact of distractors to increase
game difficulty.

Methods: Study 1: Eight hemineglect patients were tested using a
target detection task on an interactive robotic device. Eight dif-
ferent cues were presented in each trial to help the patient find
the target among a fixed number of distractors. In addition, a
condition without cue was presented as control condition. The
cues were presented randomly. Study 2: Eight healthy partici-
pants were tested using the same task as Study 1. The target was
presented among a variable number of distractors (o, 48, 96,
144). For both studies, reaction time for each trial was recorded.
Results: Study 1: A repeated measures ANOVA showed that four
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of the eight cues significantly helped the patient find the target
on the neglected side, relative to the control condition. Study 2:
A linear mixed model demonstrated that reaction time increased
linearly with the number of distractors, providing a mathematic
equation for determining game difficulty.

Conclusion: The two studies reported in this poster allow us to
regulate game difficulty, creating an auto-adapted serious game.
In the final game, patients with major deficit will first receive
exercises with a small number of distractors and salient cues to
reorient attention. As the patient improves, the number of dis-
tractors will increase following the mathematic equation, and
the cue will be less presented. This new serious game provides
an auto-adapted rehabilitation matched to the patients level of
performance.

P150

Contra-lesional evaluations of resting-state functional
connectivity after stroke: a pilot study

M. OH', J. Park', W. S. Kim’, N. J. Paik*

Seoul National University Bundang Hospital, Rehabilitation medicine,
Seongnam-si, South Korea

Question: The purpose of this study is to investigate the longitu-
dinal changes in the neural correlates of contra-lesional hemi-
sphere among stroke patients with disparate motor recovery
using functional near-infrared spectroscopy(fNIRS).

Methods: 14 first-ever acute to sub-acute stroke patients and 8
age-matched control subjects were recruited for a longitudinal
observational study. Patients were evaluated with fNIRS at
around day 1(To) and day 15(T2) of in-patient rehabilitation
program, and 3 months after onset of stroke(T3) in their rest-
ing state for 7 minutes. Motor evoked potential MEP) in the
hemiplegic upper extremity was done initially, and the recovery
of patients was evaluated using outcome measures such as Fugl-
Meyer assessment of upper extremity(FMA-UE), Box and block
test(BBT), Finger tapping test(FTT) and Brunnstrom stage(BS)
at each time point. Patients were divided into two groups
according to the degree of initial motor impairment. Patients
with FMA-UE under 25 score and without MEP response were
classified as severely impaired(SG) and the remaining patients
were classified as mild impaired(MG). The sequential changes in
neural network in the brain were analyzed regarding 6 regions
of interest(ROI) which were dorsolateral prefrontal cortex(DPC),
supplementary motor cortex(SMC), premotor area(PMA), prima-
ry motor cortex(PMC), primary sensory cortex(PSC) and parietal
association area(PAA).
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Results: Among 14 stroke patients, 6 participants were classi-
fied as MG. The resting-stage functional connectivity analy-
sis regarding the evaluation of contra-lesional hemisphere
showed that global efficiency of the contra-lesional hemisphere
increased at To and remained at T2 in MG. The global efficiency
of the contra-lesional hemisphere tended to decrease in SG but
did not show a statistically significant difference compared
to the normal control group(Fig. 1). Clinical indicators did not
show a statistically significant association with neural network
changes on contra-lesional hemisphere.

Conclusions: The efficiency of resting-state global transfer has
increased in contra-lesional hemisphere during recovery only in
subjects with mild motor impairment. The current study provides
new evidence of the neurophysiological mechanisms underlying
neuronal plasticity processes after stroke, and suggests that
these changes related with initial severity of impairment.
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Application of botulinum toxin for spasticity after
subarachnoid hemorrhage - a case report

S. Estrela Rego'
‘Centro Hospitalar do Algarve, Physical and Rehabilitation Medicine,
Lisbon, Portugal

Introduction: The use of Botulinum Toxin type A (BoNT/A) has
been reported for the treatment of spastic neuromuscular con-
ditions. By acting selectively on peripheral cholinergic nerve
endings, botulinum toxin leads to chemodenervation and local
temporary paralysis. This relieves muscle over-activity, wich has
been shown to be a cause of muscle shortening and the associ-
ated limitations in both active and passive range of motion. Case
Diagnosis: Female patient, 49 years, with history of epilepsy, who
suffered a subarachnoid haemorrhage Hunt & Hess II, Fisher 3
complicated with bilateral middle cerebral artery infarct and sec-
ondary hydrocephalus. A ventriculoperitoneal shunting was per-
formed but two-time replacement was required. After these inter-
ventions the patient developed a preferential position of the neck
in flexion (25°) and left lateralization (30°) with associated pain
refered on the left side of the neck, wich scored 6 on the visual
analogue scale (VAS). Initially treated 4 weeks with NSAIDs
and Physical Therapy, with poor improvement. Application of
BoNT/A was perfomed. We applied 100U of Botox in muscles of
left sido of the neck: 20 Ul in two points of Sternocleidusmastoi-
deus, 30Ul in levator scapulae and 30Ul in splenius capitis. After
3 weeks, the patient does not report pain (VAS=0) and presents
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an adequade position of the neck (o° of flexion), with a slight left
lateralization of about 10 degrees, wich we documented photo-
graphically (Fig.1. Images after 4 weeks of conventional teraphy;
Fig.2 Images 3 weeks after application of BoNT/A) .

Conclusions: We conclude that this minimally invasive technique
should be considered for the management of pain and muscle
contractures resistant to conventional therapy. This procedure,
alleviating muscle over-activity also ease extrinsic stretching of
the muscle, thus facilitating subsequent therapeutic stretching
modalities.

[1] Bhave A, Zywiel M, Ulrich S, et al. Botulinum toxin type A injections for
the management of muscle tightness following total hip arthroplasty:
a case series. Journal of Orthopaedic Surgery and Research 2009, 4:34.

[2] Gracies JM. Physiological effects of botulinum toxin in spasticity. Mov
Disord. 2004, 19.

[3] Koman LA, Mooney JF, Smith BP, et al. JM: Botulinum toxin type A neu-
romuscular blockade in the treatment of lower extremity spasticity in
cerebral palsy: a randomized, double-blind, placebo-controlled trial.
] Pediatr Orthop. 2000, 20: 108-115.
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Facial synkinesis after Bell's palsy are caused by neuroplastic
changes in patient's dominant mimetic patterns, not by
aberrant regeneration of the facial nerve

0. Pashoyv, O. Pashova

Crystal Touch Bell’s Palsy clinic, Rotterdam, Netherlands

Question: Primary: substantiate (based on concrete results
achieved by patients of Crystal Touch clnic) that the main cause
of facial synkinesis is a change in patient's dominant mimetic
behavior that results in forming of new, pathological mimetic
patterns. Secondary: can the theory of aberrant regeneration
adequately explain the reversibility of facial synkinesis with-

i: § years after Bell's palsy 8 years after Ball's

palsy
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out medications, injections of Botox or surgical interventions?
Methods: For 65 patients (52 female and 13 male, age 875, time
since the onset >1year) we measured oral-ocular and ocular-
oral synkinesis using Synkinetic Correlation method during
6 to 9 months of Neuro-Proprioceptive Rehabilitation (NPR)
programs. Patients learned to perform specially composed tasks
that were aimed at distracting the subject from paying excessive
attention to the execution of given exercises and techniques.
We monitored progress by regular measurements (interference
patterns of synkinetic activity), by test-pictures (9 standard
facial expressions) and adjusted the programs accordingly. We
also analysed positive changes in patients' mimetic patterns
and improvements in their mimetic behavior in an attempt to
explain those improvements from the position of the concept of
aberrant regeneration.

Results: After rehabilitation programs, Synkinetic Correlation
in 63 patients reduced on average from 0.5-1.3 to 0.2-0.6. Two
patients showed no improvement. The use of complex, multi-
layer exercises and techniques that engage elements of attention
distraction, had demonstrated that when the mind of a patient
is actively busy with a distracting task, the intensity of synkinet-
ic movements decreases. When a patient is made conscious of
this phenomenon and learns to make it his or her new mimetic
habit, synkinesis gradually decrease and then reverse perma-
nently. We could not explain positive changes in mimetic pat-
terns from the position of aberrant regeneration of facial nerve.
Conclusions: Facial synkineses result from new, subconscious
dominant mimetic behavior that forms during long recovery
period: to engage volitional mimetic center of the brain and
constantly "amplify" facial movements. This dominant behavior
gradually transforms into a conditioned reflex that controls all
mimetic movements on the affected side - emotional, volitional
and reflexive. This approach explains appearance of synkinetic
movements in a blink reflex test that was the foundation of aber-
rant regeneration concept by Prof. J.Kimura (1975).
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Novel multi-pad functional electrical stimulation in stroke
patients

L. Konstantinovi¢', S. Dedijer', ]. Malesevic?, N. Malesevic’,
A.Vidakovic', G. Bijelic*, T. Keller*

'Faculty of Medicine University of Belgrade, Clinic for Rehabilitation
dr Miroslav Zotovic, Belgrade, SerbiazSchool of Electrical Engineering,
Belgrade, Serbia, *Lund University, Dept. of Biomedical Engineering, Lund,
Sweden, “Neurorehabilitation Area at the Health Division of TECNALIA,
San Sebastian, Spain

Objective: To evaluate efficacy of additional novel multi-pad FES
system to conventional therapy in comparison to conventional
therapy only in facilitating motor recovery in the lower extremi-
ties and improving walking ability after stroke.

Methods: Sixteen stroke patients were randomly allocated to
the FES group (novel multi-pad FES therapy plus conventional
rehabilitation program) (n=8), and control group (conven-
tional rehabilitation program) n=8. Conventional therapy
included 60 minutes each for physiotherapy and occupational
therapy. FES was delivered for 30 min during gait to induce
ankle plantar and dorsiflexion. Main outcome measures: gait
speed using 10 Meter Walk Test (10 MWT), Fugl-Meyer Assess-
ment (FMA), Berg Balance Scale (BBS) and modified Barthel
Index (MBI).

Results: Results showed a significant increase in gait speed in
FES group (p<o0.001), improvement in functional independence
in the activities of daily living and motor recovery.

Conclusion: The present study’s findings suggest that initiation of
our novel FES therapy combined with conventional rehabilita-
tion is more effective on walking speed, mobility of the lower
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extremity, balance disability and activities of daily living com-
pared to a conventional rehabilitation program only.
Keywords: Foot drop, Multi-pad FES, Stroke, Rehabilitation
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Physical therapy for freezing of gait in Parkinson's disease - a
systematic review

D. G. RutZ', D. H. Benninger'

'CHUV, Neurology, Lausanne, Switzerland

Introduction/aim: Freezing of gait (FOG) is a major cause of falls
and disability in Parkinson’s disease (PD) and often refractory
to medication. Physical therapy (PT) including treadmill and
cueing reduces FOG. The aim of this systematic review is to
assess the evidence for the various interventions for FOG and to
establish recommendations for clinical practice.

Method: Systematic search in PubMed, Embase, Physiotherapy
Evidence Databases (PEDro) and Cinahl for randomized con-
trolled trials (RCT) of Physical Therapy for FOG in PD with the
adapted search equation for the keywords Parkinson’s disease,
freezing of gait, physical therapy, cues, treadmill, coordination
and balance (up to May 2017) was performed. Both investigators
independently assessed methodological quality using the PEDro
Scale and based their writing on the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA Statement).
Results: Sixteen randomized controlled trials were included
(median PEDro Scale score of 6, range=4-8): in 8 RCTs, physical
therapy for FOG was assessed which was primary outcome mea-
sure in 6 RCTs. In 8 RCTs, physical therapy for gait disturbances
(without specifying presence of FOG) in PD was assessed. Fol-
lowing PT interventions reduced FOG: treadmill walking (8
studies with class II) cueing strategy learning: visual (6 studies
with class I-1I), auditory (8 studies, Class I-II), tactile (3 stud-
ies, class I-II) and balance and training (2 studies, class II). The
results show there is an important and immediate effect on FOG
and gait disturbances in kinematic gait analysis (cadence, stride
and step length) with auditory and visual cues, and treadmill
(class II). The results show that the combination of the interven-
tion has good results, too. In majority, the interventions have
short effect.

Conclusion: There is evidence level A (effective) for treadmill and
cueing (visual and auditory) and level B (probably effective) for
tactile cues and balance exercises. We can propose the cueing
and treadmill intervention for the management of FOG in PD
patients and to improve the gait disturbances.
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Rehabilitation of Lance-Adams Syndrome - a multidisciplinary
approach

J. Pires', L. Mirrado®, F. Rocha', ]J. Constantino', I. Campos’,
A. Pereira’, . Lains’

'Centro de Medicina de Reabilitacdo da Regido Centro Rovisco Pais, Tocha,
Portugal, *Hospital Pedro Hispano, Matosinhos, Portugal

Introduction: Chronic post-hypoxic myoclonus, also known as
Lance-Adams syndrome (LAS) is a rare complication of cardiore-
spiratory resuscitation (CPR). It is characterized by uncontrolled
action myoclonus and cerebellar ataxia. There have been only
150 cases reported in the literature, making it one of the rarest
movement disorders. The exact pathophysiology of LAS is still
not clear, there is no guideline for treatment of the disease, and
it constitutes a challenge for neurologists and physiatrists.

Case report: We report a case of a 67 year-old woman, who had
a cardiac arrest after an anaphylactic shock due to lisinopril
intake. CPR was performed for about 5 minutes. All her vital

signs were back to normal; she underwent immediate sedation
and was admitted in intensive care unit for 1 week. After sus-
pension of the sedation, she showed myoclonic jerks in limbs,
which were aggravated by voluntary movements, but disap-
peared with relaxation of the body and sleep. She had normal
muscle strength and reflexes. She was entirely dependent in
ADL and unable to walk. Cranial CT and MRI showed no abnor-
malities. EEG was negative for seizure. She was medicated with
clonazepam 5mg id, with only slight improvement. She was
transferred in an inpatient rehabilitation center 2 months after
the cardiac arrest, where she underwent a tailored rehabilitation
program, involving adjustment of drug therapy, physiotherapy,
occupational therapy, hydrotherapy and psychotherapy. After
2 months of treatment she showed notorious improvement in
Unified Myoclonus Rating Scale and Functional Independence
Measure.

Conclusions: The prognosis of LAS seems good when the treat-
ment is started early. However, additional research is needed to
understand its pathophysiology and to establish guidelines for
its treatment.
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The effects of semantic auditory cueing on lexical retrieval in
chronic Broca's aphasics

K. Grechuta', B. Rubio Ballester', R. Espin Munne?, T. Usabiaga
Bernal?, R. San Segundo’, P. Verschure*?

'University Pompeu Fabra, SPECS, DTIC, Barcelona, Spain, *Servei de
Medicina Fisica i Rehabilitacio de 'Hospital” Universitari de Tarragona,
Tarragona, Spain, ’ICREA - Institucio Catalana de Recerca i Estudis
Avangats, Barcelona, Spain

One third of stroke patients suffer from aphasias. Word retrieval
disorders compromise quality of life of affected individuals often
leading to depression which can adversely influence recovery
[1]. Traditional methods for counteracting anomia include
semantic, phonemic or orthographic cueing [2]. Grounded in the
theory that concepts are functionally coupled to sensory brain
regions [3], here we propose an alternative, semantic auditory
cueing (SAC). In particular, we predict that providing lexicon
with semantically related sounds (i.e. ringing for "telephone")
will facilitate verbal execution in Broca’s aphasics resulting in
faster responses. Present results constitute a part of an ongoing
longitudinal clinical intervention. 8 chronic Broca’s patients
participated in the study, which lasted 8 weeks and consisted in
5 daily training sessions. Following the principles of ILAT [4], all
patients underwent a multiplayer VR-based language therapy|s]
delivered in a form of a language game (Fig. 1). During each ses-
sion, 2 patients played with each other by requesting objects.
To determine whether SAC facilitates word retrieval, half of
the stimuli were provided semantic auditory cues. Cued and

P156 Fig. 1
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P156 Fig. 2: Effects of SAC

non-cued stimuli were presented in a pseudorandom manner,
counterbalanced within every session. We computed interaction
times (ITs), defined as the time interval between the selection
and collection of an object, throughout the therapy interval.
To further quantify the improvement, prior to the intervention
and at every second week we administered a vocabulary test
(VT). Our results show faster ITs, in the cued compared to the
non-cued stimuli (p<.05), only in the early sessions (N=15) when
the exposure to the lexicon is still low (Fig. 2). Additionally, we
report a high, significant correlation between the ITs and per-
formance on the VT (r=-.99, p<.001). Taken together, our results
suggest that the proposed semantic auditory cues facilitate word
retrieval in chronic Broca’s aphasics, which might be a promis-
ing treatment strategy for anomia.

[1] Starkstein S. E et al. Aphasia and depression.

[2] Fridriksson J, et al. Neural correlates of phonological and semantic-
based anomia treatment in aphasia.

[3] Kiefer, M. et al. The sound of concepts: four markers for a link between
auditory and conceptual brain systems.

[4] Difrancesco, S. et al Intensive language-action therapy (ILAT):The methods.

[5] Grechuta et al. Intensive language-action therapy in virtual reality for
the rehabilitaion gaming system.
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The relationship of cortical activity and recovery of upper limb
sensorimotor impairments after stroke — a systematic review

L. Tedesco Triccas*?, S. Meyer1i, D. Mantini', K. Camiller?,
0. Falzon?, T. Camiller?®, G. Verheyden'
'KU Leuven, Department of Rehabilitation Sciences , Leuven, Belgium,

*University of Malta, Department of Systems and Control Engineering,
Msida, Malta

Introduction: At six months post-stroke, 33-66 % of survivors do
not present with full recovery of upper limb function (Kwakkel
& Kollen, 2013). Identified predictors for poor upper limb sen-
sorimotor recovery are increased stroke severity, more severe
somatosensory and motor impairments and the presence of
visuospatial neglect (Meyer et al., 2016). Two methods of
measuring cortical neurophysiological mechanisms of brain
recovery in relation to sensorimotor recovery in stroke, are
electroencephalography (EEG) and magnetoencephalography
(MEG). Disruption of neural connectivity can then be measured
by event related potentials such as somatosensory evoked
potentials (SSEPs) and event related synchronisation analyses.
Objective: To examine the current evidence about the changes of
cortical activity measured by EEG or MEG in association with
sensorimotor upper limb impairments in stroke.

Materials and methods: In order to identify the relevant studies,
electronic searches, abstract and full-text papers were inde-
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pendently reviewed by two reviewers. From 1614 papers, 32
papers were selected for risk of bias assessment. Nine papers
were then included in the review; 7 used EEG and 2 used MEG
methodology.

Results: In total, 321 people with stroke were included. Prelimi-
nary findings showed that: (a) presence, latency and amplitude
of SSEPs in the acute stage could give an indication about
the outcome of upper limb motor impairment post stroke and
(b) inter-hemispheric imbalance involving higher alpha event
related synchronisation in the ipsilesional hemisphere could be
more pronounced with moderate than mild upper limb motor
impairments.

Conclusion: SSEPs could give neurophysiological insight of upper
limb motor outcome of people with stroke. However, further
in-depth research exploring event related synchronisation and
functional connectivity analyses in ipsilesional and contral-
esional hemispheres in people with sensorimotor upper limb
impairments from the acute to chronic stages of stroke is
required.

[1] Kwakkel, G. and Kollen, B.]., 2013. Predicting activities after stroke: what
is clinically relevant?. International Journal of Stroke, 8(1), pp.25-32.

[2] Meyer S, De Bruyn N, Lafosse C et al. Somatosensory impairments in the
upper limb post stroke: distribution and association with motor func-
tion and visuo-spatial neglect. Neurorehabilitation and neural repair,
30(8), pp.731-742.
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Traumatic brain injury — a 5-year Portuguese rehabilitation
centre experience

L. Pires’, L. Mirrado?, J. Lains’, A. Pereira’

'Centro de Medicina de Reabilitacdo da Regido Centro Rovisco Pais, Tocha,
Portugal, *Hospital Pedro HIspano, Matosinhos, Portugal

Purpose: To characterize a Portuguese population of TBI
patients, with first admission in an inpatient rehabilitation cen-
tre between January 2010 and August 2016.

Methods: Retrospective study, in which were analysed: demo-
graphic data, TBI etiology, severity based in Glasgow Coma
Scale (GCS), anatomic classification, presence of seizure at
onset, need of neurosurgical treatment, Functional Indepen-
dence Measure (FIM) at admission and at discharge, time
between lesion and rehabilitation centre admission and the
main complications.

Results: The sample included 123 patients, of which 83% were
male, 45% had between 31 and 50 year-old. In patients younger
than 50 year-old the main cause of lesion was motor vehicle
accidents and in those older than 65 year-old the leading cause
were falls. The majority of patients had severe TBI (GCS 3-8).
There were onset seizures in 12%, 32% needed craniotomy
and 15% showed diffuse axonal lesion. The main complica-
tions were: spasticity (45%), bladder or bowel disorders (44 %),
dysphagia (38%), seizures (8%), antidiuretic hormone inap-
propriate secretion (7%) and heterotopic ossification (4 %). The
mean motor FIM value was 38 at admission and 63 at discharge.
The mean cognitive FIM value was 20 at admission and 24 at
discharge. The majority of patients (40%) had an inpatient
rehabilitation stay of 3 to 6 months of duration.

Conclusion: This study is a contribute for the understanding
of epidemiological characteristics of TBI in the Portuguese
population. These results are similar with those of international
literature.
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Virtual reality activities and multimedia content into
rehabilitation programme in Parkinson's disease - application
of the Human Empowerment Aging and Disability (HEAD)
protocol

C. Pagliari’, S. Isernia', ]. Jonsdottir', G. Perini’, P. Gindr?,
C. Castigliont*, C. Gramignd’, F. Molten?, F. Baglio'

'IRCCS Fondazione Don Carlo Gnocchi ONLUS, Milan, Italy, *Ospedale San
Camillo, Turin, Italy, Ospedale Valduce, Villa Beretta, Costa Masnaga,
Italy

Question: Living with chronic disability has a crucial impact on
quality of life (QoL) due to motor and cognitive difficulties and
social restrictions in daily life. The integration of new technol-
ogy with innovative exercises performed in a virtual reality
environment within rehabilitation programs offer to persons
with chronic disabilities new effective and motivating ways of
rehabilitation. The present study aims to verify the feasibility
and efficacy of an innovative rehabilitation treatment (Human
Empowerment Aging and Disability- HEAD) based on neuromo-
tor activities in virtual reality environment for patients with
Parkinson’s Disease (PD) in clinic.

Methods: 31 outpatients with chronic PD with a mean age of
66.8429.13 were enrolled. Three times a week participants con-
ducted a 1-hour-HEAD-rehabilitation session (N=12) in addition
to usual care. The HEAD activities consisted in neuromotor
exercises (motor, cognitive and dual task) in a virtual reality
environment incorporated in short video clips. The interaction
with the scenario occurred through movement sensor devices
such as Kinect and Leap Motion. The efficacy of the treatment
was assessed on balance (Berg Balance Scale), walking perfor-
mance (2 Minutes Walk Test, for endurance ; 5 Meters Walk Test,
for speed), mobility (9 Hole Peg Test and Box and Block Test),
global cognitive function (Montreal Cognitive Assessment) and
affective state (Positive and Negative Affective Schedule). The
comparison of outcome measures before (To) and after (T1)
HEAD rehabilitation were performed using Paired or Wilcoxon
tests as appropriated (.05, two tailed).

Results: Data reported a good adherence of patients to treatment
(84.94%). After the 12 HEAD session training, outcome mea-
sures highlighted an increase in balance, walking endurance
bur not speed, motility, global cognitive level and also in the
affective state, in term of an increment of the Positive Affect
Index (all ps <.05).

Conclusion: Data supported the feasibility of HEAD rehabilita-
tion in clinic on different functions. Results also suggested the
effectiveness of HEAD protocol treatment in enhancing patient
engagement and motivation. Future steps will test the applica-
bility and effectiveness of HEAD protocol for the continuity of
care at home in patients with chronic disability.
Acknowledgments: This research was supported by Fondazione
Cariplo. We thank the HEAD consortium for providing the
opportunity to conduct this research
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Evaluation of the plantar fascia thickness along its length in
equivalent locations in both feet

S. Malek Mohammadi'

Faculty of Orthotics and Prosthetics, Tehran, Iran

The purpose of this research is evaluating plantar fascia thick-
ness along its length and quantifying plantar fascia thickness
in equivalent locations in both feet in living individual. It is
believed quantified plantar fascia thickness is parameter to
study plantar fascia structure, plantar fascia function and
plantar fascia injury in both feet. Thickness of the plantar fascia

P160 Fig. 1

P160 Fig. 2

is different along the length of the plantar fascia and plantar
fascia thickness is unlike in equivalent locations in both feet. So
it was decided that plantar fascia thickness is evaluated along
its length in equivalent locations in both feet. This research
was done through a three-step method; Step1) Literatures were
reviewed to search the results, gaps and problems within previ-
ous studies about plantar fascia evaluation with Ultra sound.
Step2) Plan of investigation to evaluate plantar fascia thickness
was designed based on six landmarks and three reference lines.
Step3) Plantar fascia thickness was scanned and evaluated in
equivalent locations on both feet in sagittal and frontal planes
in three areas of the plan of investigation.

It was found to approach the real thickness of the plantar fascia
in living individual is achievable, individually. Outcome of the
plantar fascia thickness evaluation of an individual with7o Kg
was; in areas 1, 2 3 longitudinally; (3.8+0.4mm), (1.2t0.7mm),
(1.3t0.3mm), transversely; (2.3x1.omm), (1.1t0.6mm),
(1.4x0.2mm).The percentage of the body weight applied in iden-
tified locations of the plantar fascia in erect posture in areas 1, 2,
3 was (0.6 %+0.18 %), (0.7 %20.09 %), (0.6+0.67 %), in mid stance
was (0.8 %=0.25), (1.0 %+0.052 %), (0.8 %+0.28 %) and in double
support was (1.1%+0.27%). In locomotion; range of length,
width and applied load in area 1 was (82-86mm), (14—27mm),
(35—90 KPa), in area 2 was (108-119mm), (40—50mm), (65-75KPa)
and in area 3 was (163-176mm), (40-53mm), (35-100 KPa). In
static; range of length, width and applied load in area 1 was (72—
76mm), (24-30omm), (35-65 KPa), in area 2 was (101—103mm),
(44-53mm), (45—-60 KPa) and in area 3 was (149—155mm), (38—
45mm), (40-50 KPa). Concluded quantitative information can
be useful and applicable in differential diagnosis, rehabilitation
and to relieve pain in static and locomotion.
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Improving outcome after spinal neurinoma surgery with
neurorehabilitation

F. Fezeu', C. Jacob?, M. Schorl"

'Mediclin Bad Elster, Neurorehabilitation , Bad Elster, Germany, *University
of Jena, Medicine, Jena, Germany

Introduction: Intraspinal neurinomas present with unspecific
symptoms, leading to delay until diagnosis. Surgery can achieve
total tumor removal but residual symptoms are common.
Objective: To highlight the importance of Neurorehabilitation in
order to improve outcome after spinal neurinoma surgery.
Method: Case report. Case description: We report about a 68-year-
old female, who was suffering from night pain in her extremities
starting 01/2016. MRI of the cervical spine was done a year after
first consultation with neurologist. It showed intraspinal tumor
located dorsally to cervical vertebra 2/3, with contrast enhance-
ment. Surgical total tumor removal was performed 02/2017 at
Neurosurgery, Jena University Hospital. Histology revealed neu-
rinoma (WHO grade I). Patient was admitted to Mediclin, Klinik
Am Brunnenberg Neurorehabilitation Unit, Bad Elster a month
after surgery. At admission, patient complained of persistent neck
pain, reduced general strength, gait ataxia with increased risk
of slipping, maximal walking distance was 7om, climbing stairs
was reduced to few steps up and down, fine motor problems with
difficulties in Activities of Daily Living, especially in writing and
depressed mood. Neurorehabilitation was 3 weeks of intensive
physiotherapy, functional occupational therapy, balance train-
ing, treadmill, water aerobic exercises, muscle relaxation and,
general muscle building training, soft massage of neck muscles,
neuropsychological individual treatments sessions.

Result: Neck pain recovered completely and considerable
improvement in all functional areas was made, patient was
able to walk 300 m with safe gait, climb 36 stairs up and down,
accomplishment of Activities of Daily Living had become much
easier and mood was happy. The importance of Neurorehabili-
tation lies in improvement of all functions and patient's quality
of life after surgery. According to a study by Peng Li et al 50%
of patients are symptom free and go back to normal life without
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any functional impairment after intraspinal tumor surgery.
Intensive targeted Neurorehabilitation could be very useful in
order to increase this percentage.

Conclusion: Neurorehabilitation fastens recovery of function but
also increase cardiovascular capacity mood and well being. Neu-
rorehabilitation is a good adjunct to surgery in order to improve
long term functional outcome after spinal neurinoma surgery.
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Increased psychological distress among individuals with
spinal cord injury is associated with central neuropathic pain
rather than the injury itself

G. Zeilig"?, H. Gruener, Y. Laufer’, N. Blumen', R. Defrin®

'Sheba Medical Center, Neurological Rehabilitation, Ramat Gan, Israel2Tel
Aviv University, Physical & Rehabilitation Medicine, Tel Aviv, Israel, *Tel
Aviv University, Physical Therapy, Tel Aviv, Israel, “University of Haifa,

Physical Therapy, Haifa, Israel, *Tel Aviv University, Physical Therapy &
Sagol School of Neuroscience, Tel Aviv, Israel

Background: Central neuropathic pain (CNP) is common after
spinal cord injury (SCI). The psychological impact of CNP is not
clear. Previous studies reported depression and pain catastroph-
izing among patients with SCI and CNP, however the lack of con-
trol groups prevented discerning whether these were attributed
to CNP or to the SCI itself.

Objective: The aim was to examine the psychological distress
among SCI subjects with and without CNP and controls in order
to evaluate its impact and possible source.

Patients and methods: SCI subjects with CNP (n=27) and without
CNP (n=23) and able-bodied controls (n=20) participated. Data
collection included socio —demographics, and SCI characteris-
tics. CNP was determined by neurological examination based on
its definition and characteristics. The Pain Catastrophizing Scale
measured pain- related reactions. The McGill Pain Question-
naire provided a quantitative evaluation of the subject’s pain
experience. The Posttraumatic Stress Disorder Questionnaire
measured the level of PTSD. The Depression Anxiety Stress Scale
quantitatively measured distress along the axes of depression,
anxiety and stress. The State-Trait Anxiety Inventory indicated
the level of anxiety and the Perceived Stress Scale the degree to
which situations in one’s life over the past month are appraised
as stressful, unpredictable or uncontrollable. The sensory, affec-
tive and cognitive dimensions of CNP were analyzed.

Results: CNP subjects exhibited significantly elevated levels of
PTSD symptomatology, psychological distress and pain cata-
strophizing compared to SCI subjects without CNP and controls.
SCI subjects without CNP and controls had similar levels. The
psychological variables among the CNP group correlated posi-
tively only with the affective dimension of CNP

Conclusions: SCI alone does not seem a source for psychological
distress; rather it is the CNP. Irrespective of the sensory dimen-
sion of CNP (intensity), the affective dimension (suffering) is
associated with increased psychological distress. Rehabilitation
programs should prioritize stress management and prevention
among SCI subjects with CNP.

P163
Influence of visual biofeedback treatment in syllable frequency

N. Lieber', M. Kneer', S. Holschen', P. Schubert’, C. Haas’,
S. Kersten', M. Liebherr?
'Hochschule Fresenius, University of Applied Sciences, Faculty of Health &

Social Sciences, Idstein, Germany, *University of Duisburg-Essen, General
Psychology: Cognition , Duisburg, Germany

Introduction: Persons with neurodegenerative diseases are often
affected by progredient dysarthria and as a resulting symptom,
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articulatory deficits. Methods of Biofeedback were already used
successfully in the treatment of articulation disorders in former
studies (Yano et al., 2015).

Objectives: The present study examines the effects of Visual
Biofeedback (VBF) on articulation in persons suffering from
neurodegenerative diseases.

Patients & methods: The Experimental Group (EG) consisted of 4
people with Multiple Sclerosis and 1 with Parkinson’s Disease
(age=53.6+16.3, EDSS<6, Hoehn & Yahr=3). None of them suf-
fered from further neurological illnesses. The Control Group
(CG) included 9 healthy persons (age=27+3.1). All subjects
started measures alternating with or without VBF. The deter-
mined parameter was the average produced syllable frequency
per second. Referring to the German UNS diagnostic instrument
the syllables <pa>, <ta> and <ka> were produced particularly
and always in a fast order for about 5 seconds. VBF was repre-
sented via Surface-Electromyography derived from Mm. mas-
seter at both sides. Audio data were recorded and analyzed
slowed down.

Results: Considering the pretest results in EG and CG without
Biofeedback (BF) syllable frequencies showed no significant
differences in all 3 tasks. Additionally, results of healthy controls
demonstrated no significiant differences in syllable frequency
comparing task performance with and without BF. For the syl-
lable <ta> a trend to a significant increase in syllable frequency
has shown up (p=0.066) compared task performance BF to no
BF. Performance for <ka> turned out to be significantly improved
(p<0.05) in EG using BF. The mean score for produced syllable
frequency for <pa> increased by 12.89 %, for <ta> by 15.65% and
for <ka> by 9.52% in use of VBF.

Conclusion: VBF has a positive effect on increasing speed of
articulatory movements in persons suffering from neurodegen-
erative diseases. Gathering this information, VBF is most likely
to be an effective resource for speech therapy in individuals with
acquired dysarthria. Further studies should aim at investigating
long-term effects of BF treatment in speech therapy.

[1] Yano et al. Effect of visual biofeedback of posterior tongue movement
on articulation rehabilitation in dysarthria patients. Journal of Oral
Rehabilitation 2015; 42(8): 571-9.
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Pareidolias and creativity in Parkinson's disease

N. Hollenstein', D. de Jong?, J. Ide1, A. Binder', M. Oechsner1, J. C.
Moller', R. Miir?®

'Rehaklinik Zihlschlacht, Zihlschlacht, Switzerland, *Inselspital,
Dept. of Neurology , Bern, Switzerland

Question: Recently, it has been proposed that pareidolias may
represent a prodrome of visual hallucinations in Parkinson’s
disease (PD). Literature on this topic, hoewever, is still scarce.
Besides PD is characterized by a reduction of essential skills for
creativity such as cognitive flexibility, conceptualization and
visuo-spatial perception. Nevertheless, individual case studies
show an increase in creativity and a creative urge during PD
progression. The aim of the present study was to investigate the
type and prevalence of pareidolias in PD. Besides the relation-
ship between visual creativity and PD was addressed.

Methods: A pareidolia test which has been designed to evoke
both induced and spontaneous pareidolias and a creativity test
for the measurement of constructed pareidolias (i.e., the creative
visual production of ideas) were performed in 15 PD patients
and 15 healthy controls. The PD sample included 6 patients with
incipient dementia, 7 with visual hallucinations and 3 with deep
brain stimulation.

Results: The healthy controls showed more induced pareidolias
(correct answers) while PD patients showed more spontaneous

pareidolias (illusory reponses), especially those with incipient
dementia. Only a small difference in visual creativity between
PD patients and healthy controls was observed.

Conclusions: Further studies seem warranted to investigate
whether spontaneous pareidolias may be used as a predictor
for visual hallucinations in PD. The apparently preserved visual
creativity in PD patients may be interesting with respect to the
employment of expressive therapies in these patients.
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PD_manager European project - mHealth platform and
wearable devices for Parkinson's disease monitoring —
preliminary results and pilot study planning

A. Marcante', G. Gentile’, D. Gatsios’, G. Rigas"’, C. Pellicanc’,
R.Vilzmann*, A. Antonini’

'IRCCS Ospedale San Camillo, Neurorehabilitation, Venice, Italy, *Univeristy
of Ioannina, Ioannina, Greece, ’IRCCS Fondazione Santa Lucia, Rome,
Italy, “Moticon GmbH, Munich, Germany

Introduction: Parkinson’s disease current clinical management
and rehabilitation are mostly based on the patient’s subjective
feedback towards therapy strategies adopted by healthcare
professionals. This traditional approach requires time and could
not be completely reliable. The EU funded project PD_manager
aims to build and evaluate an innovative, mhealth, patient-cen-
tric system for remote monitoring of Parkinson’s disease.
Objectives: The purpose of this study is to collect raw motor data
together with clinical observations in order to develop algorithm
for automatic detection of motor symptoms. Nevertheless, raw
data about non-motor aspects have been taken into account
(e.g. cognitive abilities, speech data). Here we present the first
data on 20 patients and we show the big Pilot Study planning
that will test the System at patients” home.

Method: Motor data have been collected using innovative wear-
able devices and video recordings. To evaluate the effectiveness
of our devices, all the recordings were performed in a standard-
ized setting, in On and Off state. All patients worn devices with
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built-in movement sensors: a smartband, a smartphone and a
pair of sensor-pressure insoles.

Results: Sensor insole data (pressure and acceleration) showed
91% accuracy of detecting presence of gait impairments (i.e.
UPDRS gait item >0). The presence of FOG events was detected
with 88% accuracy. UPDRS Tremor Amplitude and constancy
estimations have high correlation with expert annotation (>0.9).
Dyskinesia detection accuracy in PD patients varies from 88 %
(when a 5-min window estimation is used) to a 98 % percent for
a 30-min window. A non blinded parallel two-group controlled
study has been designed to compare this automatic System with
the current standard care (symptoms diaries) at home in 200
patients.

Conclusion: The defined recording protocol allowed to gather
a large amount of labelled, homogeneous and synchronized
data from sensors. First results seem to be promising within the
context of mHealth environment, showing a good reliability of
mobile devices in detecting motor symptoms and differentiating
ON and OFF conditions. The automatic monitoring of motor and
non motor symptoms could allow to plan rehabilitation strate-
gies and pharmacological treatments tailored for each patient.

P166

Physical and occupational theraphy in Parkinson's disease
L. Teszler'

"University of Eastern Piedmont, Novara, Italy

The quality of life of the Parkinson patient is in centre of our
attention and I hope that we can say that it is significantly
improved in the last decay, tank to chemiotherapeutic but also
thak to phisiotherapeutic intervention. The phisical therapy try
to enrich the alternative mouvement controll: the central patern,
the equilibrium who is not directly afflicted in basal ganglia neu-
ronal circuit. My prupose is a synthetic presentation of the best
practice in actually state of research in Phisical and occupational
therapy applied in Parkinson disease, in some of the best centre
of research In Italy, without to have the pretention of exhaustivity.
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Physical fitness training programme for stroke survivors
L. Mirrado', R. Vilela'

'Hospital Pedro Hispano, PRM department, Matosinhos, Portugal

Purpose: Physical fitness is often particularly low in stroke
survivors. The VO2 max is 50-70% lower than the VO2 max in
age-matched, healthy subjects and it may limit their ability to
perform everyday life activities. In the latest studies, including a
systematic revision of the Cochrane Database, there is sufficient
evidence to incorporate cardiorespiratory and mixed train-
ing, which combines cardiorespiratory and resistance training,
within post-stroke rehabilitation programmes to improve the
speed and tolerance of walking, the cognitive function and the
quality of life, and it could reduce cardiovascular risk factors.
The objective of the work is to describe a mixed training in
stroke population implemented in a Physical Reahabilitation
Medicine service.

Method: A program consists of cardiorespiratory training
(40%-80% heart rate reserve) and resistance training (1—3
sets of 10 repetitions of 7 exercises involving the major muscles
groups) 2 days a week in a total of 8—12 weeks. Subjects have to
be able to walk independently and have more than one week
after the ischemic event. At pre and post-intervention all the
patients are evaluated with a health quality questionnaire
(36-Item Short Form Health Survey), neuropsychological assess-
ment (Montreal Cognitive Assessment) and a six minutes walk
test. Nutritional and smoke cessation counselling is included.
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Results: The items evaluation mentioned in the methods will be
reviewed one year from the date of the program implementation.
Conclusions: Improvement is expected in cardiovascular risk
factors, physical fitness, quality of life and neuropsychological
measurements.
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Predictors of outcome in patients with Guillain-Barré
syndrome after early neurorehabilitation

A. Schmidt', A. Hartmann?, M. Alfuth’, M. Weyermann'

'Hochschule Niederrhein, Gesundheitswesen, Krefeld, Germany, *Kliniken
der Stadt Kéln, Neurochirurgie, Kéln, Germany

Progress and degree of severity of the disease differ in patients
with Guillain-Barré syndrome (GBS). Early identification of
expected outcome may influence clinical decision making by
helping to prescribe targeted interventions what may reduce
medical costs. Objectives were to explore correlations between
symptoms at early stage of the disease and the success of reha-
bilitation in patients with GBS. In this retrospective study on 88
predominantly severely affected patients with GBS, the func-
tional status was compared at onset and at end of rehabilitation
using the Early Rehabilitation Barthel Index (ERBI), Early Reha-
bilitation Index (ERI), Barthel Index (BI) and gait ability. Bivari-
ate rank correlation and Pearson’s chi-squared test were used
to statistically verify if severely affected patients who demon-
strated early symptoms, such as problems with swallowing and
breathing having medical devices,autonomic dysfunction or
cranial nerve and bladder paralysis, obtained a poorer outcome
compared with slightly affected patients or patients without
early symptoms. An ERBI-value >30, a Bl-value of at least 60 and
an ERI-value of o points as well as gait ability were considered
as a positive outcome at the end of rehabilitation. It was shown,
that patients with early symptoms, although they considerably
improved, demonstrated significantly lower assessment values
compared with patients without early symptoms (p<0,05).
Furthermore, these patients were less able to walk following
discharge from rehabilitation compared with those without
symptoms. Additionally, less of these patients demonstrated a
positive outcome. A similar result was found for patients with
low assessment values before rehabilitation compared with
those presenting higher assessment values before rehabilita-
tion (rs=0,5). Significant correlations between the factors "early
symptoms" as well as "degree of severity of the disease at admis-
sion" and "the outcome following rehabilitation" were found.
This result possibly facilitates an early identification of those
patients, who have an increased risk of negative outcome and
should therefore be considered for the selection of adequate
interventions related to the degree of severity of the disease.
Further multivariate analyses are necessary to identify possible
interactions between the factors "early symptoms", "functional
status before rehabilitation" and "duration of rehabilitation" as
well as to clarify their overall effect on functional status.
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Rehabilitation of Guillain-Barré syndrome - a rehabilitation
centre experience

L. Mirrado', J. Pires’, A. Pereira’, J. Lains’

'Hospital Pedro Hispano, PRM department, Matosinhos, Portugal

Purpose: Characterize a population of Guillan Barré syndrome,
admitted in a rehabilitation center between January 2010 and
august 2016.

Methods: Retrospective study, in which were analysed: demo-
graphic data, existence of previous event, need of ventilator
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support, EMG, occurrence of dysphagia and bladder dysfunc-
tion. Functional Independence Measure (FIM) and the New
Functional Ambulation Classification (nFAC) were assessed at
admission and at discharge.

Results: The sample included 24 patients, of which 54% were
male and 58% had between 50 to 69 year-old. The majority of
patients had a prior infectious event, being more frequent the
gastroenteritis (46 %). Regarding EMG, 62% showed an axonal
form and 17% an Acute Inflammatory Demyelinating Poly-
neuropathy (ADIP). At admission 50% of patients presented a
FIM score between 19 and 60 and at discharge 83% of patients
showed FMI score between 104 and 126. Regarding ambula-
tion, at admission 83% were unable of gait (nFAC O), and at
discharge 33% had nFAC 5 and 25% nFAC 6. The mean time of
inpatient rehabilitation was 191 days. There was no association
between worst outcomes in FIM and older age, prior gastroen-
teritis or axonal form.

Conclusions: In our sample the majority of patients had axonal
features. In the literature, the most common form is ADIP. It
is possible that the difference may due to the fact that in the
rehabilitation center there are admitted only severe cases. In our
study the functional evolution was positive in all group ages,
which evidence the need of an individualized intensive and
multidisciplinary rehabilitation program.
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Strength training after stroke — Which impact does it have on
gait?

E. Hupfer'

'Fachhochschule Gesundheitsberufe Oberdsterreich, Wels, Austria

Question: The aim of this bachelor thesis is to examine which
effects strength training after stroke has on gait.

Methods: In November 2016, a systematic research on the online
databases PubMed, Cinahl and PEDro was conducted. Six ran-
domized controlled trials were found and used for this paper.
Results: In two out of six trials the Six-Minute-Walktest improved
significantly as one of the gait specific parameters. In gen-
eral, gait was improved, although not all measurement results
improved statistical significantly. Another outcome was that
muscle strength increased significantly in all six trials. Further-
more, a relation between the increase of muscle strength and
the improvement of the gait was recognisable.

Conclusion: Processing the trials in this bachelor thesis has
provided no clear evidence of the exact influence of strength
training after stroke on gait. Although strength training is one
possibility to improve gait after stroke, not all outcomes were
changed significantly.

[1] Flansbjer U-B, Miller M, Downham D, Lexell J. Progressive Resistance
Training after Stroke: Effects on Muscle Strength, Muscle Tone, Gait
Performance and Perceived Participation. Journal of Rehabilitation
Medicine 2008; 40: 42-8.

Flansbjer U-B, Lexell ], Brogardh C. Long-Term Benefits of Progressive
Resistance Training in Chronic Stroke: A 4-Year Follow-Up. Journal of
Rehabilitation Medicine 2012; 44: 218-21

Lee MJ, Kilbreath SL, Singh MF, Zeman B, Lord R, Raymond J, Davis
GM. Comparison of Effect of Aerobic Cycle Training and Progressive
Resistance Training on Walking Ability After Stroke: A Randomized
Sham Exercise-Controlled Study. Journal of American Geriatrics Soci-
ety 2008; 56: 976—-85.

Ouellette MM, LeBrasseur NK, Bean JF, Phillips E, Stein ], Frontera
WR, Fielding RA. High-Intensity Resistance Training Improves Muscle
Strength, Self-Reported Function, and Disabilty in Long-Term Stroke
Survivors. Stroke 2004; 35: 1404—9.

Severinsen K, Jakobsen JK, Pedersen AR, Overgaard K, Andersen H.
Effects of Resistance Training and Aerobic Training on Ambulation on
Chronic Stroke. American Journal of Physical Medicine & Rehabiliation
2014; 93: 29-42.

[2

[3

4

[5

[6] Yang Y-R, Wang R<Y, Lin K-H, Chu M-Y, Chan R-C. Task-oriented progres-
sive resistance strength training improves muscle strength and func-
tional performance in individuals with stroke. Clinical Rehabilitation
2006; 20: 860—70
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tDCS plus cognitive training (CT) - a pilot study for the
treatment of morbid obesity

M. Castellano’, A. Cuenca-Royo?, L. Forcano’, A. Soria-Frisch’,
G. Ruffini’, R. de la Torre’
!Starlab SL, Neurosciences, Barcelona, Spain, ’IMIM: Institut Hospital del

Mar d’Investigacions Médiques, Integrative pharmacology and systems
neuroscience, Barcelona, Spain

Introduction: Transcranial Direct Current stimulation (tDCS) is
being used in clincal domain to modify brain function in Par-
kinson’s, stroke, epilepsy or addiction among other pathologies
(Lefaucher 2016). Recent studies report a reduction on food crav-
ing scores after prefrontal-tCS (Montenegro et al. 2012, Sauvaget
et al. 2015) as well as reduced calorie intake in healthy controls
(Gluck et al. 2015). Morbid Obesity (MO) patients show an abnor-
mal activity in the left dorsolateral prefrontal cortex (Id1PFC), an
area that supports reward-related aspects of eating behaviour and
cognitive control (Alonso-Alonso 2013), in hand with cognitive
impairments involving executive functions (EF) such as working
memory, decision-making and risk-taking behaviour (Sellbom
and Gunstad, 2012). Current treatments for morbid obesity (MO)
are however based on dietary intervention and bariatric surgery,
without tackling behavioral or functional brain alterations.
Objective: Here we study the impact of tDCS over the 1dIPFC com-
bined with CT on EF performance in MO.

Patients and methods: A total of 18 MO patients participated in a
randomized, sham controlled study with 4 treatment sessions
(20-min each). Anodal tDCS (1.5 mA) was applied on the rd1PFC
(cathodal on the 1dIPFC) using an optimized multi-electrode
montage (Stimweaver, Ruffini et al., 2014). The normal com-
ponent of electric field distribution is shown in Fig. 1 (left) and
the dIPFC target area (right). EEG was recorded before and after
treatment using the same device (Starstim, Neuroelectrics).
Results: By means of coherence and power analysis of EEG data,
we analyse the impact of the tDCS-CT in the oscillatory activity
before and after the treatment. Despite the small number of
patients involved, we observe a broadband increase in oscilla-
tory activity after CT, as well as an enhanced frontal coherence
after tDCS+CT only. Additionally, trends on variables related to
flexibility, impulsivity and inhibitory control are observed, with
the tDCS group committing fewer errors as subjects take more
time before responding to the stimulus, differentially pre and
post treatment.

Conclusion: Overall, tDCS combined with CT appears to have a
positive effect on the cognitive impairments related to obesity and
may provide a promising approach for treatment of MO patients.
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The pain in Parkinson's disease questionnaire - first data
from a multi-centre validation study

V. Mylius**?, N. Hollenstein"*, M. Kaufmann', R. Gonzenbach', J.
Kesselring', S. Hdgele-Linlé, M. Oechsner*, S. Beer', G. Kag?, J. C.
Moller>*

Kliniken Valens, Center for Neurorehabilitation , Valens, Switzerland,
*Philipps University Marburg, Neurology , Marburg, Germany,’Kantonsspital
St. Gallen, Neurology, St. Gallen, Switzerland, “Center for Neurological
Rehabilitation, Parkinson Center, Zihlschlacht, Switzerland

Introduction: Pain is a common non-motor feature in patients
with Parkinson’s disease (PD) with high impact on quality of
life. Our experimental studies revealed increased pain sensitiv-
ity in the OFF phase and early during the clinical course pre-
sumably leading to the high prevalence of pain in PD (Mylius V.
et al. 2011 Mov Dis)

Objectives: In clinical practice, it is not easy to differentiate
between the different PD related pains and non-PD related pain.
Therefore, we developed a questionnaire allowing assignment
of the association of pain and PD by assessing the impact of
motor fluctuations as well as of PD medication and disease pro-
gression. Thereafter, PD associated pain is subdivided in three
different pain types including all pain types associated with PD
(i.e. musculo-skeletal pain, psychomotor restlessness pain and
neuropathic pain). Finally pain intensity is scored by a rating
scale. The proposed questionnaire has been published in 2015
(Mylius V. et al. 2015 Mov Dis Clin Pract) and validation is ongo-
ing in a multicentre study.

Methods: The validation study in three centres in Switzerland
(Valens, St. Gallen and Zihlschlacht) compares data from the
Pain in PD Questionnaire (PPD-Quest) with data from the Brief
Pain Inventory (BPI), disease related scores, scores of mood
and cognition as well as quality of life scores. In addition retest
reliability and interrater variability are assessed. Data of the
first 25 patients (100 patients planned) are available and will be
presented at the congress.

Results: First data clearly show the relevance of the different
PD-related pain types in PD patients with considerable impact
on quality of life. The PPD-Quest seems to allow an accurate
diagnosis and appropriate therapy of the different pain types
associated with PD or non-PD-associated pain syndromes. Even
in this small group we were able to detect some unexpected
causes changing treatment approach (polyneuropathy due to
cobolamin deficiency and abdominal pain in the OFF phase
responding to dopaminergic medication).

Discussion: Our data suggest that discrimination of PD related
pain and non-PD related pain types on the basis of three issues
(motor fluctuations, clinical course and impact of medication) is
very useful for an accurate diagnosis with a major impact on the
treatment of the specified pain type. These preliminary findings
of our validation study are encouraging in terms of providing a
valid questionnaire for pain in PD.
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Urinary incontinence after stroke — How to assess and how to
treat?

L. Mirrado’, ]. Pires’, R. Vilela'
'Hospital Pedro Hispano, PRM department, Matosinhos, Portugal

Purpose: Urinary incontinence (UI) after stroke is a common,
complex and multifactorial complication. The main purpose
of this study is to review the literature about UI in stroke
patients.

Method: It was made a literature review about UI in stroke
patients: the presence of Ul, identify key factors for the assess-
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ment of the etiology and severity of U, and to review the treat-
ments available.

Results: UI can affect as much as one third of patients admitted
in hospitals for stroke. The most reported etiology in the litera-
ture is detrusor hyperreflexia, nonetheless, there can be others
causes as detrusor hyporreflexia and functional incontinence.
As much as 25% of patients present Ul one year post-stroke,
and it is related with worst functional outcomes and higher rate
of institutionalization and mortality. It may also have direct
implications in the rehabilitation program. The current guide-
lines recommend assessment and treatment protocols for the
promotion of continence in Stroke Units and other facilities with
stroke patients.

Conclusions: The resolution of UI is associated with better out-
comes in stroke patients and should be an objective for all the
health team. It is important to assess the type of voiding disorder
and its severity in order to address an individualized therapeutic
intervention.
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1-Hz repetitive transcranial magnetic stimulation over
contralesional triceps area improves kinematic parameters of
reaching movements in chronic stroke patients

L. Sebastianelli’, V. Versace', S. Martignago', S. Campostrini’, A.
Melendez-Calderon?, M. Fall3, R. Nardone®, L. Saltuari**
'Neurorehabilitation Sterzing, Sterzing, Italy, *Northwestern University
of Chicago, Rehabilitation Institute, Chicago, United States’, Claudiana
Landesfachhochschule fiir Gesundheitsberufe, Statistic, Bozen, Italy,
“Paracelsus Universitdt, Neurology , Salzburg, Austria, *Hospital Hochzirl,
Neurolog , Zirl, Austria

Introduction: The inhibition of the contralesional primary motor
cortex (CM1) through repetitive transcranial magnetic stimula-
tion (rTMS) has been shown to improve motor recovery in stroke
patients. These data have been obtained through the stimula-
tion of the contralesional cortical representation of the hand’s
muscles. Nonetheless, and there is no evidence on the effects of
contralesional inhibitory rTMS on the proximal muscles of the
upper extremity.

Objectives: The aim of this study was to assess the effects of the
low frequency-rTMS over the contralesional triceps area on
reaching movements of chronic stroke patients.

Patients and methods: Ten chronic, first ever stroke patients hav-
ing different motor impairment have been enrolled in this per-
spective, randomized cross-over study. Patients undergone five
daily sessions consisting of 1200 stimuli at 1 Hz, 90 % of resting
motor threshold, over the contralesional triceps area, and five
daily sessions of sham stimulation, in a randomized sequence.
The primary outcome measure was the change of kinematic
parameters of reaching movement between the five baseline-
and the five post-rTMS assessments.

Results: After r-TMS, responding patients showed improved accu-
racy, smoothness, and velocity of reaching movements. These
indices improved by no more than 10% (p<0.001).

Conclusions: 1-Hz rTMS of the contralesional triceps area
improved the execution of reaching movements of paretic limb
in a sample of chronic stroke patients.



Posters

4™ EUROPEAN CONGRESS OF NEUROREHABILITATION (ECNR)

P175
Abnormal paired associative stimulation in patients with
traumatic spinal cord injury and poor recovery

V. Versace', L. Sebastianelli', P. B. Langthaler’, Y. Holler’, S. M.
Golaszewsk#, L. Saltuari?, R. Nardone?
'Hospital Sterzing/Vipiteno, Neurorehabilitation, Sterzing, Italy, *Paracelsus

Medical University, Cristian Doppler Klinik, Neurology, Salzburg, Austria,
’Hospital Hochzirl, Neurology, Zirl, Austria

Introduction: The motor cortical plasticity can be studied by using
an experimental intervention known as paired associative stim-
ulation (PAS)1. The physiological and pharmacological profile
of modifications in primary motor cortex (M1) excitability sug-
gests that an LTP-like mechanism may underlie the PAS induced
synaptic plasticity2.

Objectives: The primary aim of this study is to see whether PAS
elicits neuroplastic changes or reverses any maladaptive plastic-
ity induced by SCI and to investigate whether LTP-like phenom-
ena induced by PAS correlate with functional state.

Patients and methods: A group of chronic incomplete cervical SCI
patients with good functional recovery (n=5), a group of SCI
patients with poor functional recovery (n=5) and a group of nor-
mal subjects (n=10) were examined. PAS protocol consisted of
0.05 Hz electrical median nerve stimulation (90 stimuli), paired
with 0.05 Hz TMS (9o stimuli) over the hot spot for stimulating
the abductor pollicis brevis (APB) muscle given 25 milliseconds
after the onset of the electrical stimulus (PAS 25). Corticospi-
nal excitability recorded in APB muscle, as indexed by motor
evoked potential (MEP) obtained after single stimulus, was
tested before and up to 30 minutes after PAS protocol.

Results: RMT was slightly increased in the SCI patients of both
groups, although not statistically significant. There was no
significant baseline difference between the SCI patients of both
groups regarding MEP amplitude. In healthy subjects and in SCI
patients with good motor recovery, PAS 25 protocol significantly
increased resting MEP size as long as 30 minutes while it was
followed by a non-significant increase of resting MEP amplitu-
dein the SCI patients with poor functional recovery.

Conclusion: The findings of the present study demonstrate that
PAS is capable of enhancing motor cortex excitability with
increased MEP amplitude in normal subjects and only in SCI
patient with less severe clinical features for at least 30 minutes.
The level of LTP-like phenomena correlates with functional
state.

[1] Stefan K et al. Induction of plasticity in the human motor cortex by
paired associative stimulation, Brain 2000; 123: 572-84

[2] Stefan K et al. Mechanisms of enhancement of human motor cortex
excitability induced by interventional paired associative stimulation,
J Physiol 2002; 543 699—708.
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Can the ptosis of the Horner's syndrome be improved with
botulinium toxin injection? - a case report

S. Estrela Rego', E. Afonso’, ]. Rios’, J. Moreira’, V. Milet', A. L.
Gomes', A. Reis’, G. Leandro'

'Centro Hospitalar do Algarve, Physical and Rehabilitation Medicine,
Lisbon, Portugal

Introduction: Horner syndrome is characterized by miosis, loss
of hemifacial sweating and parcial ptosis, a very disturbing
symptom. Injected chemodenervation agents such as Botulinum
Toxin type A temporarely paralyse muscles. This is a minimally
invasive technique that is helpful in restoring facial symmetry
at rest and during movement. Goal Attainment Scaling (GAS) is
used to quantify the achievement of goals set (from -2 to 2), and
it can be used to acess de results of chemodenervation agents.
Case description: We present the case of a 54 year old woman

with a history of a left Pancoast tumor She developed Horner’s
Syndrome with falling of the upper eyelid and blepharospasm
of the left eye. To apply GAS scale, we determine the importance
and difficulty of achieving goals. For the symptom of blepharo-
spasm of the left eye, from o to 3, the importance and difficulty
were 2. For facial symmetrization the importance punctuated
as 2 and difficulty 3. Were applied 10UI of BoNT/A (ONABOTU-
LINUM TOXIN-A / Botox®): 7,5UI on the left Orbicularis oculli
and 2,5UI on the right Orbicularis oculli. Five months later we
assessed the patient. There was a good efect. Regarding to the
proposed objetives she punctuated o in GAS, which means that
she achieved the expected level. We redefined our goals and
for both, blepharospasm and symmetrization, we proposed a
GAS of o. So, we reapplied 10UI of BoNT/A (ONABOTULINUM
TOXIN-A): 7,5UI on the left Orbicularis oculli and 2,5UI on the
right Orbicularis oculli. Eight months later, still with the goal
of 0 on GAS, the patient refers already loss of effect of BONT/A,
so we applied 7,5UI of BoNT/A on the left Orbicularis oculli and
2,5UI on the right Orbicularis oculli.

Conclusion: With this case we can conclude that, relaxing effect
of BoNT/A on the Orbicularis oculli muscle, helps the Levator
palpebral superior muscle elevating the eyelid. The results of
the toxin application are satisfactory in the short and long term
management of ptosis associated with Horner syndrom so we
conclude this should be considered as a treatment.

[1] Goal attainment scaling (GAS) in rehabilitation: a practical guide. Clin-
Rehabil 2009; 23(4): 362—70.

[2] Bradorf C, StarvenG, Garcia-Valenzuela et al. Horner Syndrome. Med-
scape 2016.

P177

Evaluation of a music guided treadmill training for hemiparetic
patients following stroke

J. Wissel’, S. Mainka’

'Vivantes Hospital Spandau, Neurorehabilitation, Potsdam, Germany

In a three-armed prospective randomized and controlled par-
allel group design we investigated the effects of a four-weeks
treadmill training with RAS (RAS-TT) on functional changes
in gait of hemiparetic patients following a stroke. Accordin-
ingly we assigned 35 independently walking patients to one
of three training interventions: 1. RAS-TT, 2. treadmill training
(TT), 3. Neurodevelopmental training based on Bobath (NDT).
For RAS-TT functional music was set to a therapeutically
optimized cadence on the treadmill. Tests to assess functional
changes in gait and balance were used (Fast Gait Speed Test
(FGS), 3-min-Walking-Time-Test (3WT), apparative gait analyses
with locometer from Bessou (LOM) and a static posturography
(SPG)). An ANCOVA was run to determine the effect of the three
interventions on post-intervention gait parameters after control-
ling for the corresponding pre-intervention parameter and the
time between stroke and start of training. Statistics revealed
significant group differences for adjusted FGS post-measures
in gait velocity (F(2,34)=3,864, p=0,032, partial n2=0,205) and
cadence (F(2,34)=7,656, p=0,002, parital n2=0,338). Comparison
of adjusted means for both parameters showed significantly
higher values for RAS-TT (gait velocity: RAS-TT = 1,26 m/s; stan-
dard error (SE)=0,06; TT=1,08, SE=0,05; NDT=1,07; SE=0,06/
cadence: RAS-TT=117,9; SE=3,7; TT=102,0; SE=3,4; NDT=99,1;
SE=3,7). The group comparison of LOM values did not reach
level of significance (F(2,34)=3,242, p=0,053, partial n2=0,178).
Nonetheless the group contrast showed a significant difference
between RAS-TT and NDT (p=0,023), while the contrast between
RAS-TT and TT was not significant (p=0,06). The LOM parameter
stride length and gait velocity and also the single leg analyses
for step length, cycle time and stance phase duration as weel
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a steh 3WT and the SPG did not point towards supremacy of a
certain intervention. The study gives first hints of evidence for
a higher efficacy of RAS-TT in comparison to the established
therapeutic approaches of TT and NDT. It provides a basis for
further studies on the implementation of functional music in
gait rehabilitation for people after stroke.

[1] Thaut M, McIntosh G & Rice R. Rhythmic facilitation of gait training
in hemiparetic stroke rehabilitation. Journal of Neurological Sciences
1997; 151: 207-12.
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Head-mounted display adaptation for reaching behaviour in
unilateral neglect - a case study

T. Numao'?, K. Amimoto®, K. Ichikawa?, T. Shimada*

"Japanese School of Technology for Social Medicine, Department of Physical
Therapy, Tokyo, Japan, *Tokyo Metropolitan University, Graduate School of
Human Health Sciences, Tokyo, Japan, °Niiza Hospital, Department of
Rehabilitation, Niiza, Japan, “Higashiyamato Hospital, Department of
Rehabilitation, Tokyo, Japan

Background: Prism adaptation (PA) is a therapeutic treatment
for Unilateral spatial neglect (USN), where a patient’s visual
field is artificially shifted laterally resulting in sensory-motor
adaptation. However, patients with USN also tend to perceive a
left-leaning subjective vertical in the frontal plane. Traditional
PA cannot correct a tilt in the subjective vertical because a prism
can only polarize and not twist the surroundings. However, this
can be accomplished using a head mounted display (HMD) and
a web-camera. This study investigates whether a HMD system
could be used to correct the spatial perception of USN patients
in the frontal as well as the horizontal plane.

Methods: Three USN patients (A, B, C) participated in this study,
case A was 81 years old male with occipital lobe infarction, case
B was 55 years old male with putamen caudate infarction, and
case C was 81 years old male with striatocapsular infarction. The
subjects were asked to sit on a chair while wearing a HMD with
a web-camera that displayed 10-degree leftward rotation and
10-degree counter-clockwise rotation along the frontal plane.
Subjects attempted to point a finger at one of the four targets
assigned randomly for a total of 48 times. Before and after the
intervention, each subject’s body-centre judgment (BC]) was
tested by asking them to point a finger on a touch panel directly
in front of their xiphisternum 10 times sight unseen. Three
standard neuropsychological tests were also conducted (Line
biception, Line cancelation, and Star cancellation).

Results: Intervention caused the location pointed at, during the
BCJ, to shift leftward in the horizontal plane (case A: 63 mm,
case B: 9o mm, case C: 33 mm) and upward in the frontal plane
(case A: 29 mm, case B: 79 mm, case C: 87 mm). The result of the
neuropsychological tests also improved.

Conclusions: The results for the horizontal plane are consistent
with those observed after PA. Furthermore, the HMD and web-
camera were able to elicit 3D effects, in both the horizontal and
frontal planes. Future work will focus on applying this method
for patients with and without USN, and investigating whether
subject posture is also affected by the HMD system.
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Influence of botulinum toxin injection on gait speed and
endurance in adults with chronic stroke

C. Zwissig', C. Hennemann', E. Opsommer’, D. Malatesta'

‘Institute of Sport Sciences (ISSUL), University of Lausanne (UNIL),
Switzerland, Lausanne, Switzerland, *HESAV, School of health sciences,
University of Applied Sciences and Arts Western Switzerland (HES-SO),
Physiotherapy, Lausanne, Switzerland

Question: Decrease of gait speed, cadence and stride length are
common following a stroke. The weakness of ankle dorsiflexors
and the spasticity of ankle plantarflexors are primary factors
associated with reduced gait speed and walking endurance in
stroke survivors (1). For many patients, independent walking is
one of the most important goals. Therefore, the neurorehabilita-
tion aims should include the improvement of gait speed and
walking endurance to achieve a community ambulation. Botuli-
num toxin injection (BTI) represents the gold standard therapy
for focal spasticity after stroke (2). However, it remains unclear
whether BTI is really effective in functional improvements (3).
Walking abilities are frequently secondary outcomes and are
often poorly investigated. The aim of this study is to assess influ-
ence of BTI on gait speed and walking endurance in adults with
chronic stroke.

Participants: 11 out of 17 patients are actually included in the
study. Methods: Before and one month after BTI, walking abili-
ties are assessed using the 10 meter walk test (1omWT), the 6
minutes walk test (6MWT) and foot-worn inertial sensors (Physi-
log® - BioAGM, CH) at the service of Neuropsychology and Neu-
rorehabilitation at the Lausanne University Hospital (CHUV).
Secondary outcomes are spasticity and strength of the lower
limbs and two questionnaires on physical activities (Voorrips)
and independence in activities of daily living (Barthel Index).
Results and conclusions: The expected results are a significative
improvement for the spasticity but not for the 1omWT and
6MWT.

[1] Mentiplay BF, Adair B, Bower KJ, Williams G, Tole G, Clark RA. Associa-
tions between lower limb strength and gait velocity following stroke: a
systematic review. Brain Inj 2015; 29(4): 409—22.

Mclntyre A, Lee T, Janzen S, Mays R, Mehta S, Teasell R. Systematic
review of the effectiveness of pharmacological interventions in the
treatment of spasticity of the hemiparetic lower extremity more than
six months post stroke. Top Stroke Rehabil 2012; 19: 479—90.
Demetrios M, Khan F, Turner-Stokes L, Brand C, McSweeney S. Multi-
disciplinary rehabilitation following botulinum toxin and other focal
intramuscular treatment for post-stroke spasticity. Cochrane Database
Syst Rev 2013; 6: CD009689.

[2
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Predictive value of intraoperative bulbocavernosus reflex
during untethering surgery for post-operative voluntary
voiding

K. Kim', S. Cha'

'Seoul National University Hospital, Rehabilitation Medicine, Seoul, South
Korea

Introduction: Neurogenic bladder is one of the major disabilities
in tethered cord syndrome. Intraoperative monitoring of bulbo-
cavernosus reflex (BCR) is known to be helpful to predict and
prevent bladder dysfunction after untethering surgery. However,
its predictive value for post-operative voiding function has not
been confirmed in children with spinal dysraphism.

Objective: To evaluate clinical significance of intraoperative BCR
during untethering surgery of tethered cord syndrome to predict
post-operative voiding function.

Methods: We performed a retrospective review of 64 pediatric
patients who underwent untethering surgery and whose BCR at
baseline was obtainable. They were classified based on whether
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BCR was preserved or lost during surgery. As a functional out-
come, voluntary voiding without need of assistive technique
(such as intermittent catheterization or Valsalva maneuver) was
checked at admission, at discharge, 2 months, 6 to 12 months
after surgery.

Results: Among the 64 patients, BCR was lost during surgery in
12 and preserved in 52. The positive predictive value of intraop-
erative BCR (failure to void / loss of BCR) was 58.3%, 50 %, and
44.4% at discharge, 2 months, and 6 — 12 months after surgery,
respectively. The negative predictive value (independent voiding
/ preservation of BCR) was 67.3%, 76.9 %, and 91.7 % at the same
time points. The sensitivity and specificity of BCR was 29.2%,
87.5% at discharge, 33.3%, 87.0% at 2 months, and 57.1%,
86.8% at 6 - 12 months.

Conclusion: Intraoperative BCR during untethering surgery in
children with spinal dysraphism can predict long-term bladder
function with high specificity (86.8 %) and moderate sensitivity
(57.1%). It indicates that when BCR is preserved, voluntary void-
ing function can be reliably expected after surgery.

P181

Predictor for positive response to a selective implanted drop
foot stimulator (ActiGait®) — post-stroke

M. M. Pinter*

'Danube University Krems, Clinical Neuroscience and Preventive Medicine,
Krems, Austria

Introduction: Drop-foot is a common problem following stroke.
Functional electrical stimulation is one intervention that is
used to stimulate the ankle dorsiflexor muscles during the
swing phase to correct drop-foot. Recent studies indicate that
functional electrical stimulation of the peroneal nerve with a
selective implantable stimulator (ActiGait®) is an effective inter-
vention in improving functional gait outcomes in the chronic
stroke population.

Methods: Six post-stroke hemiplegic patients were included in
this study. Functional electrical stimulation was delivered to the
peroneal nerve during the swing phase via single foot switch
in combination with surface electrode or implanted stimulator.
Kinematic data were collected using a computerized motion
analysis system with force plat. Data of functional electrical
stimulation with surface electrode (FES) and with selective
implantable stimulator (ActiGait®) group were compared among
each other. In order to examine the relationship between
kinematic data under FES and ActiGait® a ranked correlation,
respectively a Pearson correlation was computed.

Results: In all patients preoperative FES was applied for a period
of at least 3 months. The evaluation of the functional outcomes
among ActiGait® stimulation followed at 6 months after activa-
tion of the implant. Improvements were seen in all gait param-
eters under stimulation with both FES and with ActiGait®, even
if no statistically significant differences in improvements could
be detected between the 2 stimulation modalities. To investigate
the effect of FES as a predictor of the effect of ActiGait® stimula-
tion, a Pearson correlation was expected between individual
kinematic parameter. There was found a close correlation with
the kinematic data between FES preoperatively and ActiGait®
stimulation 6 months after activation of the implant (r=0.81,
p<0.001).

Conclusion: In the preliminary study, we showed that FES with
surface electrodes can very well serve as a predictor of func-
tional outcome of ActiGait® stimulation. In light of these results,
we see it as essential to perform FES with surface electrodes for
a period of at least 1 month prior to implantation of the ActiGait®
system.

P182

Study design of a Phase 2a proof-of-concept clinical trial of
HT-3951 in upper extremity motor function following ischemic
stroke

B. English’, B. Basobas', C. Charriez', ]. Djan', D. Carpenter’,
P. Perera', S. Myhre'

'Dart Neuroscience, Clinical Development, San Diego, United States

Introduction: Stroke is a leading cause of disability worldwide,
with motor deficits representing the most prevalent and endur-
ing impact on quality of life. The degree of post-stroke motor
impairment is related to lesion size, location and structural
integrity of white matter tracts facilitating interhemispheric sen-
sory-motor communication. Post-stroke rehabilitation involves
motor learning mediated by cellular mechanisms of long-term
potentiation (LTP) and expression of brain derived neurotropic
factor (BDNF) facilitating neuroplasticity. While rehabilitation
enhances motor function, recent research suggests that phar-
macological augmentation of rehabilitation may facilitate motor
recovery.

Objectives: The primary objective is to assess the safety and effi-
cacy of HT-3951 vs placebo on upper extremity motor function in
subacute or chronic stroke patients using the Fugl-Meyer assess-
ment of upper extremity. Additional outcome measures include
the 9-hole Peg Test and Arm Motor Ability Test. Secondary
objectives include the effect of HT-3951 on the behavioral and
functional activation of motor networks associated with hand-
grip task performance using functional MRI (fMRI) and diffu-
sion tensor imaging (DTI) to characterize functional recovery.
Methods: Here we describe a Phase 2a, randomized, double-
blind, placebo-controlled parallel group study utilizing stan-
dard stroke rehabilitation assessments, as well as fMRI tech-
niques in a subset of patients, to evaluate the effect of HT-3951
on motor recovery following ischemic stroke (RESTORE Trial)
(NCT02530307). At least 20 sites within the US are expected to
participate. Enrolled subjects (n=72) include those with mild to
moderately severe upper extremity motor impairment who will
begin investigational treatment 2 to 52 weeks post-stroke, and
undergo standard motor rehabilitation. Subjects will be grouped
by time post-stroke: Subacute, between >2 and <6 weeks, and
Chronic, between >6 and <52 weeks. The fMRI sub-study will
be conducted as a sub-study at approximately 10 of the 20 sites.
Results: Preliminary results from the POC trial are expected in
the second half of 2017 and will give an indication of baseline
patient characteristics, safety and efficacy outcomes.
Conclusion: New pharmacological interventions including
HT-3951 aim to improve functional outcomes in subjects with
post-stroke upper extremity impairment.

P183

tDCS in memory training — a pilot study on verbal recognition
performance

L. S. Balduin', S. Weiss’, H. M. Miiller'

"Cluster of Excellence — Cognitive Interaction Technology (CITEC),
Experimental Neurolinguistics Group, Bielefeld University, Bielefeld,
Germany

Introduction: Anodal tDCS of temporal areas facilitates memory
and recognition processes in participants with memory deficits
(Boggio et al., 2008; Ross et al., 2010). With the aim of enhancing
memory functions in patients with deficits Khedr et al. (2014)
showed increased memory performance with tDCS applied in
ten sessions on different days. The present study deals with the
question to which extend a single tDCS session already influ-
ences recognition performance in a verbal memory task.

Objectives: In this sham-controlled double-blinded pilot study an
elderly and a control participant both without memory deficits
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underwent a verbal recognition task. We hypothesized that
already a single anodal tDCS session will lead to a better perfor-
mance in a memory training compared to sham.

Patients and methods: An older healthy man (80 y) and a young
healthy man (33 y) participated in this pilot study. Both were
right-handed and monolingual native speakers of German.
Participants had two sessions, one sham and one anodal tDCS,
with a wash-out period of at least ten days. They were to memo-
rize auditorily presented words in a learning phase. After that,
they were to recognize single words out of several distractors
(semantically or phonologically related words) via button press.
20 minutes of anodal tDCS was applied on the left temporal
cortex.

Results: First results indicate a positive influence of anodal tDCS
compared to sham. Both participants seem to profit from stimu-
lation in maintaining their recognition time through a tough
20 minutes long memory task. In the sham condition their rec-
ognition speed tend to be reduced towards the end of the task.
Conclusion: Participants profit from a single tDCS session not by
speeding up but rather by not slowing down in recognition time.
Thus, anodal tDCS provides a processing advantage for memory
training and is a probable tool in rehabilitation for patients with
memory deficits.

[1] Boggio et al. Temporal cortex direct current stimulation enhances per-
formance on a visual recognition memory task in Alzheimer disease.
Journal of Neurology, Neurosurgery & Psychiatry 2008; 80: 444—7.

[2] Khedr et al. A double-blind randomized clinical trial on the efficacy
of cortical direct current stimulation for the treatment of Alzheimer's
disease. Frontiers in Aging Neuroscience 2014; 6: 1-12.

[3] Ross et al. Improved proper name recall by electrical stimulation of the
anterior temporal lobes. Neuropsychologia 2010; 48: 3671—4.
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Transcranial direct current stimulation as add-on to
neuromotor rehabilitation of Pisa syndrome in Parkinson's
disease

R. De Icco™?, C. Tassorelli*?, M. Avenali*?, M. Fresia’, M. Allena?,
E. Berra®, G. Sandrini*?

'Department of Brain and Behavioral Sciences, University of Pavia, Pavia,
Italy, *’National Neurological Institute C. Mondino, Pavia, Italy

Introduction: Pisa Syndrome (PS) is a dystonic lateral trunk
flexion described in patients affected by idiopathic Parkinson’s
disease (PD). It is known to be resistant to common anti-parkin-
sonian therapy and the improvements reached with rehabilita-
tion last in 6 months or less. Transcranial Direct Current Stimu-
lation (t-DCS) is a non-invasive approach for neuromodulation,
recently tested in focal dystonia with promising results.

Objectives: The main objective of our study is to evaluate the role
of t-DCS as add-on of neurorehabilitation in the treatment of PS.
Patients and methods: Seven patients affected by PD and PS was
enrolled and assigned to: 1) t-DCS group underwent 5 daily
sessions (20 minutes, 2 mA) of stimulation with cathode over
the M1 cortex contralateral to PS and anode over the M1 cortex
ipsilateral to PS; 2) SHAM group underwent five daily sessions
in which the electrodes were placed without any current flow.
Patients were tested with UPDRS-III and FIM, EMG analysis of
trunk and cinematic motion analysis of trunk at hospital admis-
sion (To) and after 1 month of neurorehabilitation (T1).

Results: According to a recent classification the EMG analysis
in the t-DCS group showed a Pattern 1 in 3 cases and a Pattern
2 in 1 case, while in the SHAM group Pattern 1 was present in
1 case and Pattern 2 in 2 cases. In the t-DCS group we found
a significant improvement at T1 in the lateral (18.5¢4.1° at To
and 13.8+3.5° at T1, p=0.04) and anterior (27.25.8° at To and
22.2+3.8° at T1, p=0.026) trunk flexion in upright standing posi-
tion. At T1 we recorded an increase of ROM of all the dynamic
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tasks, anyway none of these were significant. The UPDRS-III and
FIM scales significantly improved at T1 (respectively p=0.042
and p=0.014 vs. To). In the SHAM group we did not detect sig-
nificant modifications of the cinematic analysis of trunk at T1
respect to To. The FIM scale significantly improved from 85.7+7.6
at To to 92.0+8.9 at T1 (p=0.019). When comparing groups we
found that the improvement in ROM of lateral bending contra-
lateral to the side of PS was higher in the t-DCS groups respect
to SHAM group (p=0.046).

Conclusion: Our preliminary data supports the use of a cathodic
stimulation with t-DCS as add on to neurorehabilitation for the
treatment of PS, with a major effect on the static alterations of
upright standing position. We hope to confirm these data in a
larger population, and we aim to complete a 6 months follow-up.

P185

Using a dopamine abstract to treat hemispatial neglect during
post-stroke neurorehabilitation - a case series

0. Swayne', S. Daniels’, L. Cambell Jackson’, D. Playford’
'National Hospital for Neurology & Neurosurgery, London, United Kingdom

Question: Stroke is the largest worldwide cause of adult neurodis-
ability. Hemispatial neglect (HSN) is the inability to respond
to stimuli from one side of space and is common in the early
period after stroke. It is a particularly disabling impairment,
and correlates with poor functional outcome more strongly than
either hemiplegia or initial stroke severity. Deficits in spatial
working memory and ability to sustain attention are important
components of neglect, and are both supported by prefrontal
dopamine receptors. Data in chronic stroke patients suggest that
dopaminergic medication may improve neglect, but the efficacy
of this approach during intensive post-stroke neurorehabilita-
tion is not known.

Methods: We treated 3 patients with left HSN following ischaemic
stroke in the right MCA territory with the D1/D2 dopamine ago-
nist Rotigotine given transdermally (4mg/24 hours). All were
undergoing intensive in-patient neurorehabilitation at the time
of treatment. Patients completed the star cancellation task
over 4 consecutive weeks in an A1-B1-A2-B2 design (off-on-off-
on Rotigotine, 1 week each) in order to assess their response.
Results: One patient felt transiently drowsy while taking Roti-
gotine but no other side-effects were reported. We observed an
apparent effect of treatment on HSN in these patients, with a
79% improvement in left-sided targets identified (On Rx vs Off
Rx). There was a significant effect of session (ANOVA P=0.0013)
and improved performance on vs off treatment (t-test P=0.029).
Moreover while on active Rotigotine treatment the treating
therapy team observed improved attention to the affected side
during functional tasks, and a consequent beneficial effect on
the ability to engage with neurorehabilitation.

z

&
=

e []

4=
L=]

% L sided targets
-]
=

Off R 1

Om Rx 1

Off R 2 On Rx 2

P185 Fig. 1: Star cancellation task in 3 patients
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Conclusions: Dopaminergic medication warrants investigation as
a treatment for HSN during early post-stroke neurorehabilita-
tion, as this is when its impact is greatest and when greatest
gains may be made in therapy. Our experience from this small
group shows this to be a feasible approach, but a randomised
controlled study is needed to establish efficacy. Such a study
should include an outcome measure that captures the effect of
neglect on functional tasks, and we suggest the Kessler Founda-
tion Neglect Assessment Process (KF-NAP) for this purpose.

P186
VRGait — an immmersive virtual reality system for gait-specific
neurorehabilitation and therapy

M. E. Latoschik', S. Strraka’, D. Galli, N. Hamzeheinejad', J. L.
Lugrin’, F. Weilbach'
'Wiirzburg University, HCI group, Wiirzburg, Germany

Introduction: Fortunately, physiotherapy and repetitive move-
ment during exercises allows to regain motor functions lost
by neurological injuries, i.e., caused by strokes. Exercising
is exhausting and patients' motivation plays a central role in
the effectiveness of such therapies. Unfortunately, dedicated
therapy equipment often requires to restrict users or to be setup
in lesser attractive environments due to, e.g., building statics. In
addition, such systems currently do not exploit the potential of
adaptive training stimuli based on movement mimicry.

Objective: We introduce first results of a VR based gait rehabilita-
tion system: VRGait immerses patients into alternative virtual
environments and maps their movements on the therapy device
to movements in the virtual worlds (Fig. 1). VRGait's goals are

P186 Fig. 1: VRGait system with user performing a virtual walk

to strengthen therapy effectiveness (1) by increased motiva-
tion from inspiring walking escapes (think beach or mountain
scenes) and gamified tasks and (2) by exploiting motor mimicry
caused by their controlled virtual avatars or counterparts walk-
ing together with them.

Material and methods: VRGait uses the HTC Vive VR system to pro-
vide the immersive visual stimulus to the users via a HMD with
a resolution of 2160 x 1200 pixels and 110° field of view at 9oHz
refresh rate. The walking movements are captured by the Vive's
controllers attached to the patients' feet to be independent from
the training device, in our case the G-EO by Reha Technology.
Unity 3D V5.5 is used to generate the virtual content. Our initial
usability evaluation measured simulation sickness, task load,

presence, efficiency, and preference with respect to two move-
ment models (constant and adaptive) and two tasks (walking on
a plane and up a stair).

Results: Task load and simulator sickness were reasonable low
in all conditions. Presence was high in all conditions and did
not change significantly between them. Adaptive movement was
preferred on the stairs, and step length was significant longer in
the plane scenario with adaptive movement.

Conclusion: The first evaluation verified general usability of the
VRGait system. Differences between walking models should be
considered during content creation. Clinical experts gave first
positive feedback after try-outs at the therapy site. Further eval-
uations, e.g, of effectiveness are under way and ongoing results
of the latter might additionally be presented at the ECNR venue.

P187

The effects of combined repetitive transcranial and peripheral
magnetic stimulation on cortical excitability and motor
function in stroke patients

V. Kuznietsov', N. Skachkova’, S. Kuznietsova®

'SI Institute of Gerontology of NAMS of Ukraine, Neurorehabilitation, Kiev,
Ukraine

Introduction: Repetitive transcranial magnetic stimulation (rTMS)
is a well-known rehabilitation modality that can modulate
excitability of the human cortex. It was also recently shown that
repetitive peripheral magnetic stimulation (rPMS) promotes a
functional cortical reorganization in healthy subjects.
Objectives: To investigate the effect of combined rTMS and rPMS
against the background of korvitin therapy on cortical excitabil-
ity and motor function in stroke patients.

Materials and methods: 77 patients (mean age — 63,02+1,21 years)
with ischemic stroke were randomized to receive 1 Hz real or
sham rTMS and rPMS for 10 consecutive days against the back-
ground of korvitin therapy. We evaluated the Motor Club Assess-
ment Scale (MCAS) and cortical excitability before and after the
intervention. Single-pulse, r'TMS and rPMS performed using
magnetic stimulator MagPro R10o (Medtronic A/S, Denmark).
Results: The improvement of motor function was greater in
the real stimulation group (40,4% in MCAS) when compared
to the sham group (17,1% in MCAS). The MEPs of the affected
hemisphere in the real stimulation group became shorter in
latency and higher in amplitude and area after the intervention
in comparison with the sham group. The RMT of the affected
hemisphere in the real stimulation group became lower after
treatment in comparison with the sham group. No significant
changes were observed of cortical excitability of both affected
and intact hemispheres of sham group, as well as the intact
hemisphere of real stimulation group.

Conclusion: Combined rTMS and rPMS against the background of
korvitin therapy improved motor functions and increased corti-
cal excitability of the affected hemisphere in stroke patients.

P188

A European registry for neurorehabilitation practice using
neurotechnologies — Léman registry

G. Garipelli’, V. Caso?, J. Dawsor?, F. Miiller, M. Gehring', A. Serino’,
S. Ghoussayni', K. Kerman'

'MindMaze SA, Lausanne, Switzerland, *University of Perugia, Stroke Unit
and Division of Internal and Cardiovascular, Perugia, Italy, *University of
Glasgow, Institute of Cardiovascular and Medical Sciences, Glasgow, United
Kingdom, “Schon Klinik Bad Aibling, Physical Therapy & Rehabilitation,
Bad Aibling, Germany

Objective: There is increased interest in neurotechnologies such
as Virtual Reality (VR), Brain-Computer Interfaces, robotics,
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and neurostimulation as adjuncts to standard therapies in
neurological rehabilitation. Recent Cochrane reports review-
ing these technologies indicate a growing supportive evidence
base. However, many of the studies included in these reviews
are limited to the research setting, and therefore, real-world
clinical performance data could potentially improve our under-
standing in this area. We introduce a web-based European reg-
istry aimed at benchmarking clinical performance of VR-based
neurorehabilitation platform. The registry will capture patient
characteristics, system usage, rehabilitation outcomes and their
interrelationship.

Methods: Registry participants will include patients undertaking
rehabilitation with MindMotionTM PRO as part of routine clini-
cal care in the post-acute hospital and neurorehabilitation units.
MindMotionTM (MindMaze SA, Switzerland) is a multimodal
system designed to provide integrated evidence-based therapies
addressing cognitive and motor training objectives. The system
utilises motion capture technology in order to track upper limb
movements and present an avatar with a first person perspective
embodied VR feedback in real-time. It also allows evidence-
based therapies such as constraint-induced movement therapy
and mirror therapy. The system aims to encourage shoulder,
elbow, forearm and wrist movements (goal-directed) in a moti-
vating game-like environment & help increase the rehabilitation
dose early after stroke. Data capture will be achieved using a
web registry (Electronic Case Report Form, with appropriate
consent, ethical and data governance clearance), while patient
training data will be captured directly from MindMotionTM
PRO (including exercises performed, the number of repetitions,
speed and accuracy of movement, and training duration). The
registry covers patient characteristics (medical history), and
therapy outcome measures at admission and discharge in three
key categories: motor, functional independence, and other
disease-specific outcomes. System usage data will allow us to
explore the relationship between device usage and outcomes.
Finally, the registry will also include semi-structured question-
naire-based interviews for patients and therapists.

Conclusion: The Léman registry results are expected to increase
real-world data on VR-based neurological rehabilitation.
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Early neurorehabilitation in the intensive care unit
M. From', U. P. Munday'

'Regionshospitalet Silkeborg, Neuro intensive step down, Silkeborg,
Denmark

Objectives: Does having access to early neurorehabilitation in
units such as a Neuro Intensive Step Down Unit (NISA) influ-
ence the prognosis of patients who have experienced severe
brain injuries?

Background: The Danish National Healthcare Board highlights
the importance of starting initial rehabilitation of patients with
brain injury as soon as the patient's condition permits (1). In
Silkeborg/Denmark, the Neuro Intensive Step Down Unit (NISA)
provides care for patients who have sustained brain injuries
and have been discharged from neurosurgical specialist depart-
ments in other hospitals within Denmark. The NISA Unit is a
part of the hospital’s Intensive Care Unit (ICU), this allows for
the patients to receive intensive care whilst starting their highly
specialized neurological rehabilitation. The patient’s treatment,
training and care are handled by doctors , physiotherapists/
occupational therapists associated from Hammel Neuro Centre
(HNC) and ICU nurses. The NISA Unit is working closely in
conjunction with the teams based at the Hammel Neuro Centre.
Hammel Neuro Centre (HNC) provides ongoing neurorehabilita-
tion and is one of two neuro rehabilitation centres in Denmark.
Purpose: To ensure the best possible prognosis for severely brain-
damaged patients. To reduce or prevent complications related to
patient immobility and critical illness.

Results and conclusion: It is difficult to measure the effect the NISA
model of care has on the prognosis of a brain injury patient. It is
the assumption that patients did benefit greatly from the early
neurorehabilitation, but it is difficult to provide quantifiable
indicators for this. This is because it would be ethically irre-
sponsible to do a randomized study. There is a need for further
studies to describe research areas for the comparison of the
patient's progress through NISA, opposite scenario without the
NISA to HCN.

P191

Feasibility pilot study using a virtual reality device in upper
limb early rehabilitation

V. Baun', V. Mouron', B. Schultz', S. Frese', P. Sandor’
'Early Rehabilitation Unit RehaClinic Baden, Baden, Switzerland

Introduction: Using virtual reality (VR) can contribute towards
increasing intensity in rehabilitation. For the early phase of
upper limb rehabilitation in severely affected neurological
patients there is a lack of evidence.

Objective: To assess feasibility of a virtual reality device in upper
limb early rehabilitation.

Patients and methods: Mind Motion Pro (MMPRO) is a mobile
device based on VR technology from MindMaze. Over 3 months
MMPRO was used to increase the dose of therapy in addition
to conventional therapy and to evaluate the feasibility of VR
in the early phase of motor and cognitive rehab. The number
of interventions per patient was on average 6 (2-11), with 2—4
sessions per week. Six severely affected patients were recruited
(4 men, age 51-84 y). The diagnoses were 2 ischemic cerebro-
vascular infarctions, one patient with severe head trauma with
subsequent frontal lobe syndrome, one patient with intracere-
bral frontal hematoma and comorbid Alzheimer’s disease, one
patient with frontal brain abscess and one patient with critical
illness polyneuromyopathy. The MMPRO was used with a net
session length of 10-40 min. Motivation to use MMPRO was
evaluated in each intervention. Duration and difficulty of exer-
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cises (reach, point, grasp) were chosen depending on vigilance
and functional impairment. All patients were assessed, using
FIM (Functional Independance Movement) and EFA (Early Func-
tional Abilities), weekly in a interdisciplinary setting.

Results: All patients were motivated in all sessions to use the
VR technology. One patient discontinued therapy due to a
complication leading to acute hospitalization. One patient was
discharged to another rehab unit. Functional measures were:
admission: FIM: 23 (18-37), EFA 17 (12-24); discharge: FIM 39
(19-50), EFA 21 (18-24). Quantitative analysis from MMPRO
showed continuous increase of the duration of the intervention
and the precision of movements.

Conclusion: In the setting of early rehabilitation, the use of
MMPRO was feasible in this pilot study. MMPRO was suitable for
severely affected patients with different neurological disorders.
Rehabilitation intensity was increased and patients remained
motivated to use VR technology during the course of treatment.
We conclude that a certain core stability in combination with
the ability to focus on a task is a prerequisite for using MMPRO.

P192

Influence of Sudoku on attention and concentration
parameters

L. Becker', A. Flechsenhaar', L. Freund', P. Schubert', C. Haas', M.
Liebherr’, S. Kersten'
'Hochschule Fresenius, University of Applied Sciences, Faculty of Health &

Social Sciences, Idstein, Germany, *University of Duisburg-Essen, General
Psychology: Cognition, Duisburg, Germany

Introduction: Besides physical limitations and impairments, per-
sons suffering from Parkinsons disease (PD) show several
deficits in concentration and attention parameters. They can
feel overstrained and rather be frustrated and/or depressed
(Nombela et al., 2011).

Objectives: The aim of this study was to investigate the influence
of Sudoku puzzles in concentration and attention performance
in healthy subjects. Furthermore a case study was executed to
investigate the improvement in 2 PD patients by using the same
Sudoku puzzles.

Patients & methods: 10 healthy controls (age=27.7+3.63) and 2
PD patients (Mini Mental Status Test (MMST)1=28, Age1=88,
MMST2=30, Age2=73) were recruited. All subjects were tested in
a standardized concentration and attention assessment pre and
post 3 weeks. Healthy controls were randomized in 2 smaller
groups (group A, group B). PD patients and group A (n=5) were
asked to solve one Sudoku puzzle per day. Group B (n=5) under-
went no intervention.

Results: The assessment evaluation revealed tendencies of
improved skills in all investigation parameters (the amount of
found subjects within a certain time limit (BZO), concentra-
tion performance (KL), amount of missed subjects (AF) and
the percentage of mistakes (F%)). Both groups (A, B) showed
significant improvements within 3 weeks, group A even a bet-
ter outcome in BZO (+22.3%), F% (-11.53%) and KL (+47%).
The case study of the 2 PD patients exposed very different
outcomes (Patient1: BZO=-6.57%, AF=-79.17%, F%=-77.73%
and KL=+10.81%; Patient2: BZO=+11.67%, AF=+71.43%,
F %=+53.46 % and KL=+6.41%).

Conclusion: Due to outcome data an improvement can be found
in all parameters of d2-R in the study with healthy participants.
A higher BZO combined with a lower F% indicates increased
skills in concentration capacities. As group A reached better
results, Sudoku puzzles seem to have influence on concentra-
tion and attention performance in healthy persons. The case
study revealed rather different results; Patient1 scored a higher
level compared to Patient2. This can be caused by individual
conditions. Therefore, Sudoku puzzles may offer a supplemen-

tation in treatment of PD-induced cognitive symptoms. Further
research should explore the effectiveness of Sudoku puzzles in
concentration and attention skills.

[1] Nombela et al. (2011). Cognitive rehabilitation in Parkinson’s disease:
evidence from neuroimaging. Frontiers in Neurology, 2, Article 82.

P193
Influence of visual EMG biofeedback on gait parameters in
people with multiple sclerosis

L. Bosing', P. Mielisch', L. Schmitz', S. Holschen', C. Haas',
M. Liebherr?, S. Kersten', P. Schubert'

'Hochschule Fresenius, University of Applied Sciences, Faculty of Health &
Social Sciences, Idstein, Germany, *University of Duisburg-Essen, General
Psychology: Cognition, Duisburg, Germany

Introduction: Multiple sclerosis (MS) is a neurodegenerative disor-
der that often causes gait disturbances. In particular, impaired
gait parameters include cadence, step length and step width.
Biofeedback is used to control and regulate movements using
the stimuli from the own body, for example auditory and/or
visual stimuli.

Objectives: The aim of the study was to investigate whether visual
Electromyography Biofeedback (EMG-BF) has a positive impact
on gait parameters in people with MS (pwMS).

Patients and methods: Diagnosed pwMS (n=3; EDSS <6; mean
age 51.7+21.6 years; all female) were included in this case study.
Gait analyses were performed on a treadmill with integrated
pressure measurement plate, both with and without visual
EMG-BF. Surface-EMG was derived from the raw signals of both
Mm. tibialis anterior. Quantitative and qualitative analyses were
conducted using parameters like cadence, step length and step
width compared intraindividual with and without Biofeedback.
Results: Using Biofeedback the value of cadence increased in two
subjects (P2: +0.15%, P3: +5.56 %) and decreased in one subject
(P1: -21.38%). The step length increased in two subjects (P1: +
27.59%, P2: + 0.12%) and reduced in one subject (P3: -5.2%).
Step width decreased in two subjects (P1: -23.56 %, P2: -0.98 %)
and increased in one subject (P3: +10.67 %) (Fig. 1).

Conclusion: Considering the limitations in this case study, the
results show in agreement with the study of Baram & Miller
(2007) that Biofeedback in the form of closed-loop visual feed-
back cues has a positive effect on cadence, step length and step
width in pwMS who suffer from gait disturbances. We suggest
that Biofeedback is a feasible option for physical therapy help-
ing to increase the self-awareness and motor control. However,
further investigations are needed to determine short-term and
long-term effects using Biofeedback training in neurorehabilita-
tion.
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[1] Baram & Miller. Auditory feedback control for improvement of gait in
patients with multiple sclerosis. Journal of the Neurological Sciences
2007; 254: 90—4.

P194
Neuropsychology in Argentina - intervention strategies with
limited resources

A. Astolfo'

'Red Unitas, Neuropsychology, Rosario, Argentina

Objectives: this poster aims to show the possibilities of puppet
building in neurorehabilitation as well as social skills stimula-
tion and developing.

Methods: Information was gathered from current evidence, case
reports and clinical experience

Results: Argentinian neuropsychologists often face important
challenges in creating everyday practice strategies with limited
resources, trying to meet the needs of an increasingly complex
population of patients. Daily experience has raised an own
theoretical development, which includes the use of puppets to
rehabilitate and habilitate praxia, gnosia, and some executive
functions. It extends not only to the stimulation of cognitive
functions, but both to the puppet transitional perspective,
halfway of external reality and psychic reality as an object that
builds fantasy and reality altogether; as well as the consider-
ation of the significance of the body in the construction and
management of the puppet and the manipulation of different
tools and materials. It is also of great profit in developing and
rehearsing social skills, as well as a means of social inclusion
for inpatients, as it allows them to relate to society through their
creations. Besides that, it can be used to work with illiterate
patients as well as Non Verbal Learning Disorders.

Conclusion: Conclusions are focused on the idiosyncratic char-
acteristics of puppets as a help in our practice and include
the items previously mentioned, such as the rehabilitation of
cognitive functions and social skills of a wide range of patients,
including for example illiterate ones, as well as the importance
in social inclusion of inpatients through creative work.
Keywords: Puppets; neurorehabilitation; executive functions,
gnosia, praxia, transitional object, social skills.

P195

Progressive full recovery from complete quadriplegia following
a €3-C4 spinal cord injury - a case report

E Salton', M. Confalonieri', E. Fava?, L. Saltuari®

"University Hospital of Trieste, Pulmonology, Trieste, Italy, *Hochzirl
Hospital, Neurology, Hochzirl, Austria

We report the case of a 22-yo male who sustained a C3-C4
spinal cord injury after a traffic accident. Quadriplegia with
anesthesia and multiple fractures resulted after the crash. At
hospital admission the patient was conscious and spontane-
ously breathing. MRI showed a 8x6mm T2-hyperintense area
in the centre of the spinal cord at C3-C4 level and signs con-
sistent with a neck hyperextension trauma. No neurosurgical
intervention was required. Within the following few hours the
patient was intubated, sedated and mechanically ventilated
due to the worsening of his general status. Weaning from MV
was complicated by respiratory tract infections, but after 12
days the patient was extubated, tracheostomized and 2 days
later completely weaned from MV. Rehabilitation was initiated
at day 11 in the general hospital. Somatosensory and motor
evoked potentials were performed at day 14 and proved to be
normal. 8 days later, the patient was transferred to an advanced
neuro-rehabilitation unit. One month after the accident, severe
tetraparesis subsisted, whereas breathing, swallowing and
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sensitivity were restored. During the following 3 months, the
patient underwent an intensive program which consisted of
multiple and progressive approaches including physiotherapy,
ergotherapy, water therapy, Erigo®, Lokomat®, Hirob® and Lyra®
devices, treadmill and leg press for an average time of 3 to 4
hours per day. Baclofen 1omg tab was administered per os. The
patient was discharged from hospital in full recovery after 108
days. At discharge, he was fluidly walking showing a physiologi-
cal gait pattern and had recovered dexterity to a normal level
according to the Purdue Pegboard Test. After an additional year
of outpatient physiotherapy, he almost restored his premorbid
funcionality. Slight phasic muscle hypertonia/hyperreflexia of
four limbs and a minimal impairment of the fine motor skills
are still observed. Further MRIs at 3, 6 and 18 months from the
accident, showed two gliotic lesions, about half the size of the
original one overall, in the median and paramedian region bilat-
erally. Early aggressive rehabilitation has played a major role in
determining the patient's outcome. We want to emphasize the
high predictivity that evoked potentials have had in this case,
whereas MRI poorly correlates with the functional recovery.
Eventually, we hypothesize that early intensive rehabilitation
may be useful in promoting spinal cord repair by means of neu-
ronal sprouting or regeneration.

P196

The usability test of mechanical and robot-assisted gait
system in patient with spinal cord injury - a pilot study

J.A. Lee', B. S. Lee?, E. . Kim?, S. P. Yang?, T. Y. Kim?, ]. M. Kim®, H.
R. Palé, H. K. Kin?

'Korea National Rehabilitation Reserach Institute, Dept. of Clinical Research
on Rehabilitation, Seoul, South Korea, °Korea National Rehabilitaion
Center, Dept. of Rehabilitation Medicine, Seoul, South Korea, *Korea
National Rehabilitation Research Institute, Dept. of Rehabilitation &
Assistive technology, Seoul, South Korea

Introduction: Mechanical orthosis, such as the knee ankle foot
orthosis (KAFO) and robot assisted gait training system (Rewalk)
are both used for walking in spinal cord injury (SCI) patients.
However, usability test of these systems has not been conducted
for the users.

Objective: The purpose of this study was to compare the usabil-
ity during gait training with KAFO compared with Rewalk in
patients with SCI.

Patients and methods: A 32-year-old man with SCI (T5/T5 SCI,
ASIA impairment) was recruited. The usability was tested
using KAFO and Rewalk. The patient had 20 training sessions
(6omin/1 session) for each gait training system. The usability
test was formed through consultations with experts on usability
assessment. The content of the usability test was based on safe-
ty, effectiveness, efficiency, and satisfaction according to 1SO
standards. The usability test was evaluated by a questionnaire
constructed by the investigator which included 4 categories of
safety (6), effectiveness (6), efficiency (4), and satisfaction (7).
The 5-point Likert scale was used for each (1-very dissatisfied,
2-somewhat dissatisfied, 3-neither satisfied nor dissatisfied,
4-somewhat satisfied, 5-very satisfied).

Results: For KAFO, mean saftey score was 3.5, effectiveness 3.3,
efficiency 3.3, and satisfaction 3.8, while for Rewalk, mean
saftey score was 3.5, effectiveness 3.3, efficiency 3.3, and satis-
faction 3.9. The patient was satisfied with Rewalk more than
KAFO system in overall satisfaction and did not report any
adverse events when using the each gait training system.
Conclusion: In this pilot study, the patient was satisfied with the
safety, effectiveness, efficiency and satisfaction of the each gait
training system. The patient suggested that the each system
was better than others in terms of effectiveness and efficiency.
Through the usability test, we found that each gait training
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P196 Fig. 1

P196 Fig. 2: The KAFO and Rewalk gait training system

system had its own advantages. Further research should be con-
ducted with a larger sample sizes to explore the generalizability
of our finding.

P198
Exploring prevention and treatment strategy for critical illness
associated neuromuscular weakness

D. Pandey', H. Singh’, S. AgrawaP

'BLK Super Speciality Hospital, Center for Physiotherapy, Sports &
Neurorehabilitation, New Delhi, India, *All India Institute of Medical
Sciences, Neurosciences, New Delhi, India, *Institute of Applied Medicine &
Reaserch, Department of Physiotherapy, Ghaziabad, India

Introduction: Critical illness associated neuromuscular weakness
is very common in patient population those who are admitted
in intensive care unit and mechanically ventilated. It has been
evident in various research studies that patients mechanically
ventilated for more than 7 days develops electrophysiological

abnormalities and about 25-33% patients acquires neuromus-
cular weakness that may prolong post intensive care rehabilita-
tion.

Objectives: This study was designed to investigate and explore
the effects of electrical muscle stimulation (EMS) on as preven-
tive or therapeutic option in critically ill patients.

Materials and methods: Subjects were recruited among the patient
admitted in multidisciplinary intensive care units during the
study period. The study employed a randomized single blind
controlled experimental study design consisting of two group
experimental group (Electrical stimulation group) and control
group. The MRC score was used for clinical assessment of
muscle strength and barthel index were used to assess the level
of independence.

Results: EMS group patients achieved higher muscle strength
grading scores than controls in knee extensors (left P<0.01),
(right P<0.01) and ankle dorsiflexors (left P<0.02), (right P<0.02).
Conclusions: EMS has shown beneficial effects on the preserving
strength of critically ill patients mainly affecting muscle groups
stimulated therefore it can be considered as a potential effective
means of preventive or therapeutic option for critical illness
associated neuromuscular weakness.

P199

The upper extremity after stroke during early mobilisation: A
Comparison of guidelines

K. Rosner

!Schén Klinik Hamburg Eilbek, Hamburg, Germany

Background and Purpose: Early mobilisation after stroke is thought
to contribute to the effects of stroke-unit care. The intervention
is poorly defined and not underpinned by strong evidence. The
author aimed to examine the early mobilisation and its impact
oft he shouldergirdle and the affected arm.

Method: The author started a search in stroke Guidelines of the
words affected arm during early mobilisation and veryfied them
with the AGREE II instrument to score the quality. Followed by
an analysis of the guidelines sources and a systematic review,
to show the current state of research between 20072017, which
have not be named in the Guidelines.

Results: 15 Guidelines from 11 countries between Februray and
April 2017 with 19 sources were found. Three Guidelines recom-
mend early mobilisation within 24 h and three between 24 h and
48 h. One Guideline recommend to assisst the affected arm dur-
ing change of positioning. Five trials had been found during the
systematic search. None of them showed advantages of starting
mobilization within 24 h or 48 h. Not even one study could have
been found which compares the impact of early mobilization on
the hemiplegic or hemiparetic shoulder.

Conclusion: There is varyfing evidence when early mobilization
should start. We also could not found evidence that early mobi-
lization has any impact on the shouldergirdle or affected arm.
Further investigations will be needed.

Keywords: Guideline, stroke, early mobilization, affected arm,
shouldergirdle
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EEG paradigms as a supplemental tool to behavioral
assessments of DOC

S. Perdikis', J. P. Noel, M. Silva®, C. Chatelle*?, ]. J6hr®, A.
Pincherlé®, ].-M. Pignat®, ]. Millan', A. Serino, K. Diserens®

'Ecole Polytechnique Fédérale de Lausanne (EPFL), Defitech Chair in Brain-
Machine Interface, Geneva, Switzerland, *Vanderbilt University, Vanderbilt
Brain Institute, Nashville, United States, *University Hospital of Lausanne,
Acute Neurorehabilitation Unit, Division of Neurology, Department of
Clinical Neurosciences, Lausanne, Switzerland, “Massachusetts General
Hospital, Laboratory for Neurolmaging of Coma and Consciousness,
Boston, United States, *University of Liége, Coma Science Group, GIGA
Consciousness, Liége, Belgium, ‘University Hospital of Lausanne, Acute
Neurorehabilitation Unit, Division of Neurology, Department of Clinical
Neurosciences, Lausanne, Switzerland, "University Hospital of Lausanne
(CHUV), Laboratory MySpace, Lausanne, Switzerland

Introduction: Diagnosis and prediction of recovery in the acute
phase of disorders of consciousness (DOC) are critical for subse-
quent medical decisions. However, reliable assessment remains
elusive due to the inability of current validated clinical scales to
take into account motor and drive deficits. Recently, the Motor
Behaviour Tool (MBT), a novel clinical scale, has been devel-
oped to address this caveat (1). In this context, neuroimaging
and brain-computer interface (BCI) have also been proposed
to improve the diagnosis and prognosis of these patients. (2).
Objectives: This pilot study aims to investigate the diagnostic
and prognostic value of two electroencephalography (EEG)-
based paradigms in patients with DOC, i.e., coma, Unrespon-
sive Awareness Syndrome (UWS) or Minimally Conscious State
(MCS). As a second step, we will employ them as evidence to
further establish the added value of the MBT (i.e., assessment
of minimal responses suggesting remaining conscious process-
ing) combined with the Coma Recovery Scale-Revised (CRS-R),
a standardized validated scale commonly used to assess con-
sciousness in this population (3).

Patients and methods: Acute DOC patients undergo CRS-R and
MBT assessment prior to two EEG paradigms. Firstly, a motor
attempt EEG-BCI coupled with Functional Electrical Stimulation
(FES) is used (4). We hypothesize that replacing the need for
overt movements with motor attempt can alleviate the tendency
of CRS-R to underestimate the level of awareness in case of
cognitive-motor dissociation (CMD) (5). In addition, a second
EEG protocol presents patients with FES-tactile (T), auditory
(A), and audio-tactile (AT) stimuli both in actionable and non-
actionable space. EEG evoked potentials observed in the action-
able space are expected to show a non-linear addition of sensory
stimuli (i.e., A+T=AT) indicating multisensory integration and
the capacity of conscious processing (6).

Results: Pending elaborate analysis, preliminary findings show
(Fig. 1) that BCI accuracy is significantly above chance only for
a patient who was diagnosed as UWS by the CRS-R evaluation,
but exhibited a motor behavior classified as CMD confirmed by
the MBT tool, and not for one in real UWS (same diagnosis based
on CRS-R and MBT), implying the presence of the hypothesized
relation between motor EEG correlates and awareness (7). Average
EEG evoked potentials of 8 patients during the second EEG para-
digm highlight a difference between within (solid line) vs. outside
(dashed line) the actionable space (Fig. 2), suggesting awareness-
dependent modulation. Future analyses will explore correlations
of such EEG descriptors with the clinical outcomes. Conclusion:
EEG correlates extracted from these EEG paradigms are promising
tools for diagnosis of DOC and may supplement current clinical
scales to help the validation of new tools like the MBT.

[1] JM Pignat, E Mauron, J J6hr, C Gilart De Keranflec'h, D Van De Ville, M
G Preti, DE. Meskaldji, V Hornberg, S Laureys, B Draganski, R Frack-
owiak, K Diserens. Outcome prediction of consciousness disorders in
the acute stage based on a complementary motor behavioural tool.
PLOS ONE 2016; 11(6), €0156882.
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[2] AM Owen, MR Coleman, M Boly, MH Davis, S Laureys, JD Pickard. De-
tecting awareness in the vegetative state. Science 2006; 313: 1402.

[3] JT Giacino, K Kalmar, ] Whyte. The JFK Coma Recovery Scale-Revised:
measurement characteristics and diagnostic utility. Arch Phys Med Re-
habil 2004; 85(12): 2020-9.

[4] T Corbet, R Leeb, A Biasiucci, S Perdikis, ] del R Millan et al. BCI-NMES
therapy enhances effective connectivity in the damaged hemisphere in
stroke patients. 6th International Brain-Computer Interface Meeting,
Asilomar, California, USA 2016.

[5] ND Schiff. Cognitive motor dissociation following severe brain injuries,
JAMA Neurol 2015; 72(12): 1413-5.

[6] JP Noel, C Pfeiffer, O Blanke, A Serino. Full body peripersonal space as
the space of the bodily self. Cognition 2015; 144: 49-57.

[71 AM Goldfine, JD Victor, MM Conte, JC Bardin, ND Schiff. Determina-
tion of awareness in patients with severe brain injury using EEG power
spectral analysis, Clin. Neurophysiol 2011; 122(11): 2157-68.

P201
Cisternostomy — a new border in treatment of refractory
intracanial hypertension?

F. Borsotti, L. Giammattei, M.Messerer, R. T. Daniel

Centre Hospitalier Universitaire Vaudois (CHUV), Departement of Clinical
Neurosciences, Lausanne, Switzerland

Background: Decompressive craniectomy is the gold standard to
decrease ICP in patient with refractory intracranial hyperten-
sion after severe tramatic brain injury (TBI) [3]. Despite efficac-
ity in reducing ICP its effect on improving outcome is stil in
debate. [1-4]

Case report: A 50 year-old man underwent a severe TBI (Glasgow
coma scale 6) and was admitted to the emergency unit. CT
scan revealed multiple bilateral brain contusions and a small
acute subdural hematoma (Fig. 1A). We decided to set up a brain
monitoring with ICP, Pbto2, and microdyalisis [5]. The ICP became
refractory despite maximal medical management. A new cerebral
CT showed unilateral mass effect with oedema around the paren-
chymal contusions (Fig. 2.) A surgical treatment was planned. A
left frontotemporoparietal craniotomy was performed. The acute
subdural hematoma was removed without any effect on the ICP.
We decided to perfom a cisternostomy obtaining an immediate
relaxation of the brain and a dramatic lowering of ICP (1mmHg).
A cisternal drain was left in place (Fig. 2). ICP was under control
and brain metabolism improved improved: Pbo2 and CMD-Glu-
cose increased, Lactate/Pyruvate ratio decreased (Fig. 3, 4) ( short
video of the surgical procedure). The patient could be extubated
6 days after surgery, the GCS score was 14/15 and the patient was
transferred to neuro-rehabilitation.

Discussion: This case suggested the efficacy of cisternotomy
in the treatment of refractory intracranial hypertension and
also showed some promising effect on improvement of brain
metabolism. However this technique has some limitations [2]:
there is limited clinical experience reported in the literature and
it requires a skull base neurosurgeon.

Conclusion: The collation of data from multicentric center should
allow us to have reliable conclusions confirming the role of cis-
ternostomy in treatment of severe TBI.

[1] Barthélemy EJ, Melis M, Gordon E, Ullman ]S, Germano IM. Decom-
pressive Craniectomy for Severe Traumatic Brain Injury: A Systematic
Review. World Neurosurg 2016; 88: 411—20

[2] Cherian I, Bernardo A, Grasso G. Cisternostomy for Traumatic Brain
Injury:Pathophysiologic Mechanisms and Surgical Technical Notes.
World Neurosurg 2016; 89: 51-7.

[3] Cooper DJ, Rosenfeld JV, Murray L, Arabi YM, Davies AR, D'Urso P et al.
Decompressive craniectomy in diffuse traumatic brain injury. N Engl J
Med 2011; 364: 1493-502

[4] Hutchinson PJ, Kolias AG, Timofeev IS, Corteen EA, Czosnyka M, Timo-
thy J et al. Trial of Decompressive Craniectomy for Traumatic Intracra-
nial Hypertension. N Engl ] Med 2016; 375: 1119-30.

[5] Messerer M, Daniel RT, Oddo M. Neuromonitoring after major neuro-
surgical procedures. Minerva Anestesiol 2012; 78(7): 810—22
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P201 Fig. 1: Initial (A) brain CT showing multiple bilateral brain
contusions and a small acute subdural hematoma. Cerebral CT
performed after one week (B) while the patient had refractory ICP
despite maximal neuro-resiscitation revealing unilateral mass effect
with oedema around the parenchymal contusions

P201 Fig. 2: Post operative cerebral CT showing decreasing of brain
oedema and the cisternal drain (A) in the inter optic space

P202

ChinMotion rapidly enables 3D computer interaction after
tetraplegia

F. Galan**3, S. N. Baker’, M. A. Perez'

'Department of Neurological Surgery, The Miami Project to Cure Paralysis,
University of Miami, *Institute of Neuroscience, Newcastle University,
*Department of Basic Neuroscience, University of Geneva

Individuals with severe paralysis require hands-free interfaces
to interact with technology that can improve their communi-
cation abilities, independent living and neurorehabilitation
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P201 Fig. 3: Brain monitoring with ICP (A) and Pbo2 (B). The red
arrow represents the cisternostomy. ICP values before surgery shows
a refractory intracranial hypertension despite maximal medical
treatment. ICP dramatically lowered after cisternostomy, being
normalized around 10-15mmHg. Pbo2 progressively increased and
stabilized after cisternotomy reaching a level around 35mmHg

Glucose-hDC

Laoctoto Py ruwate RO

=——=

P201 Fig. 4: Brain monitoring with Glucose MDC (A) and Lactate/
Pyruvate ratio (B). The red arrow represents the cisternostomy
timing. Glucose MDC, globally inferior to 1mmol/L in the 24 hours
before surgery, increased and stabilized to values above 1mmol/L.
Lactate/Pyruvate ratio normalized after cisternostomy decreasing to
values around 25

treatments. However, current systems either require extensive
training or deliver low-dimensional input signals. We sought
to investigate whether preserved orofacial sensorimotor path-
ways could be harnessed to enable fast and intuitive multi-
dimensional prosthetic control after tetraplegia. We developed
and tested ChinMotion[1], a wearable open source interface that
noninvasively translates chin, lip and tongue motion into intui-
tive 3D control commands. We evaluated ChinMotion effective-
ness for controlling a computer cursor and a virtual robotic arm
in eight uninjured controls and eight individuals with cervical
spinal cord injury (SCI). Participants were instructed to perform
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a centre-out-centre point-and-click task which adapted the
1S09241-9 standard recommendations for pointing device evalu-
ation. The 1S09241-9 framework allowed to compare computer
cursor control using ChinMotion, mainstream hand-operated
pointing devices, and state-of-the-art hands-free interfaces.
Within the same session, participants were also instructed to
move the endpoint of a virtual robotic arm to perform a centre-
out-centre reach-and-hold task in a 3D Cartesian space; trial
completion times were used as performance metric. ChinMotion
enabled superior point-and-click performance over existing
hands-free interfaces and provided intuitive 3D control of a
virtual robotic arm after ~2h of practice. Our results suggest that
harnessing preserved orofacial sensorimotor pathways after
injury offers a promising alternative towards facilitating safe,
intuitive and accessible multi-dimensional prosthetic control to
individuals with severe paralysis.

[1] F Galan, SN Baker and MA Perez. ChinMotion Rapidly Enables 3D
Computer Interaction after Tetraplegia. arXiv e-Print archive: arXiv:
1606.02711.

P203
Increased alpha-rhythm dynamic range promotes recovery
from visuospatial neglect: A neurofeedback study

T. Ros', A. Michela', A. Bellman?, P. Vuadens’, A. Saj*’,
P. Vuilleumier'

'Dept. of Neuroscience, University of Geneva, *Romand Clinic of
Readaptation, SUVA, Sion, *Dept. of Neurology, Geneva University Hospital
Objective: Despite recent attempts to use electroencephalogram
(EEG) neurofeedback (NFB) as a tool for rehabilitation of motor
stroke, its potential for improving neurological impairments of
attention -such as visuospatial neglect- remains underexplored.
It is also unclear to what extent changes in cortical oscillations
contribute to the pathophysiology of neglect, or its recovery.
Methods: Utilizing EEG-NFB, we sought to causally manipulate
alpha oscillations in 5 right-hemisphere stroke patients in order
to explore their role in visuospatial neglect. Patients trained to
reduce alpha oscillations from their right parietal cortex (rPPC)
for 20 minutes daily, over 6 days.

Results: Patients demonstrated successful NFB learning between
training sessions, denoted by improved regulation of alpha
oscillations from rPPC. We observed a significant negative
correlation between visuospatial search deficits (i.e. cancella-
tion test) and re-establishment of spontaneous alpha-rhythm
dynamic range (i.e. its amplitude variability).

Conclusions: Our findings support the use of NFB as a tool for
investigating neuroplastic recovery after stroke and suggest
reinstatement of intact parietal alpha oscillations as a promising
target for reversing attentional deficits.

Significance: We demonstrate for the first time the feasibility of
EEG-NFB in neglect patients, and provide evidence that target-
ing alpha amplitude variability might constitute a valuable
marker for clinical symptoms and self-regulation.
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Neuroprostheses based on intracortical recordings of neural
activity for restoration of movement and communication of
people with paralysis

T. Milekovic***%, M. Capogrosso™, D. Borton*®, A.A. Sarma®®’,
F. Wagner®, E. M. Moraud’, J.-B. Mignardot’, D. Bacher*®, ].D.
SimeraP*7, J. Saab*®, C. Pandarinath®s*°, B.L. Sorice", C. Blabe®,
E.M. Oakley", K.R. Tringale”, N. Buse®, ]J. Gandar’, Q. Barraud’,
D. Xing®, E. Rey’, S. Duis?, Y. Jianzhong®, W.K.D. Ko®, Q. Li®**, E.
Eskandar®*, S. S. Cash™, J.M. Henderson®">”, P. Detemple’,
Tim Denisoni2, S. Micera®®, E. Bezard?'#***, ]. Bloch®?, K.Z.
Shenoy®91°%2 ] P. Donoghue>*’, L.R. Hochberg*®»**, G.
Courtine®*

'Department of Fundamental Neuroscience, Faculty of Medicine, University
of Geneva, Switzerland, *Center for Neuroprosthetics and Brain Mind
Institute, School of Life Sciences, EPFL, Switzerland, *Department of
Neuroscience, Brown University, USA; “Brown Institute for Brain Science,
Brown University, USA, *Center for Neuroprosthetics and Institute of
Bioengineering, School of Bioengineering, EPFL, Switzerland, °School of
Engineering, Brown University, USA, Center for Neurorestoration and
Neurotechnology, Rehabilitation Research & Development, Department of
Veterans Affairs, USA, *Department of Neurosurgery, Stanford University,
USA, °Department of Electrical Engineering, Stanford University, USA,
'°Stanford Neurosciences Institute, Stanford University, USA, "Department
of Neurology, Massachusetts General Hospital, USA, 12 Medtronic, USA,
BMotac neuroscience Ltd., UK, “Institute of Lab Animal Sciences, China
Academy of Medical Sciences, China, “Department of Neurosurgery,
Massachusetts General Hospital, USA, 16 Harvard Medical School, USA,
“Department of Neurology and Neurological Sciences, Stanford University,
USA, *®Fraunhofer ICT-IMM, Germany, 19The BioRobotics Institute, Scuola
Superiore SantAnna, Italy, *°University of Bordeaux, Institut des Maladies
Neurodégénératives, UMR 5293, France, *’CNRS, Institut des Maladies
Neurodégénératives, UMR 5293, France, **Centre Hospitalier Universitaire
Vaudois, Switzerland, *Neurosciences Program, Stanford University, USA,
*Howard Hughes Medical Institute at Stanford University, USA

Paralysis has a severe impact on a patient’s quality of life
and entails a high emotional burden and life-long social and
financial costs. Restoring movement and independence for the
paralyzed remains a challenging clinical problem, currently
with no viable solution. Recent demonstrations of intracorti-
cal brain-computer interfaces, neuroprosthetic devices that
create a link between a person and a computer based on a
person’s brain activity, have brought hope for their potential
to restore movement and communication. While the intracorti-
cal brain-computer interfaces have steadily improved over the
last decade, our recent success in linking brain activity with
the newly developed techniques for spinal cord stimulation
look to revolutionize locomotor rehabilitation. Specifically, our
brain-spine interface restored weight-bearing locomotion of the
paralyzed leg as early as six days post-injury in macaques1. New
approaches in identifying neural features and designing decod-
ing algorithms, which transform neural signals into computer
commands, aim to deliver both stable and accurate control over
clinically relevant periods of several months. To this end, we
developed signal processing and decoder calibration approach-
es that enabled a person with long-stable tetraplegia to control
a communication brain-computer interface for 138 days with an
unchanged decoder2. Preliminary clinical studies suggest that
these concepts and technologies are directly translatable to
therapeutic strategies for people with paralysis.

[1] M. Capogrosso*, T. Milekovic*, D. Borton*, et al., A brain—spine inter-
face alleviating gait deficits after spinal cord injury in primates. Nature
539, 284-288 (2016).

[2] T.Milekovic, et al., Stable asynchronous BCls based on field potentials
for communication, BCCN Conference
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