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Current State Of The Application Of The ICF In Physical Medicine And
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2. ICF Research Branch WHO CC-FIC (DIMD]), Institute for Health and Rehabilitation Sciences, Ludwig-Maximilian University Munich,

Germany.,

Rehabilitation medicine can be defined as the medicine of human functioning. Therefore, the
international classification of functioning, disability and health (ICF) as approved by WHO in
2001 is of utmost importance for our specialty. The ICF is the basis for the conceptualisation
of the rehabilitation strategy completing the curative, preventive and supportive health
strategies. The ICF and the ICF-based conceptualisation of the rehabilitation strategy are
again the basis for the conceptualisation of our specialty, the organisation of human
functioning and rehabilitation research in distinct scientific fields and the development of
research capacity with respect to academic training programs, interdisciplinary university
centres and national/international collaboration networks. Next to these conceptual
developments, there is now a wide range of activities throughout the world of rehabilitation in
the development of practice tools and applications of the ICF including the development of
ICF Core Sets.

Rehabilitation medicine can be defined as the medicine of human functioning. Therefore, the
international classification of functioning, disability and health (ICF) as approved by WHO in
2001 is of utmost importance for our specialty [1]. The ICF is the basis for the
conceptualisation of the rehabilitation strategy completing the curative, preventive and
supportive health strategies. The ICF and the ICF-based conceptualisation of the rehabilitation
strategy are again the basis for the conceptualisation of our specialty, the organisation of
human functioning and rehabilitation research in distinct scientific fields and the development
of research capacity with respect to academic training programs, interdisciplinary university
centres and national/international collaboration networks. The conceptualisation, organisation
and development of human functioning in rehabilitation based on the ICF are discussed in a
special issue of the Journal of Rehabilitation Medicine [2]. All articles are open access
[http://jrm.medicaljournals.se/issue/39/4]. Clinicians and researchers worldwide are now
encouraged to write to the editor of the Journal of Rehabilitation Medicine to express their
views on the published concepts and ideas.

Next to these conceptual developments, there is now a wide range of activities throughout the
world of rehabilitation in the development of practice tools and applications of the ICF. First
of all, the ICF can serve as reference for the comparison, selection and further development of
existing measures of human functioning. The mapping of the world of measures can now rely
on established linkage rules [3]. The development of minimal standards for the assessment
and reporting of functioning based on the ICF as a reference has made progress over the last
years in cooperation between ISPRM, the ICF Research Branch WHO CC FIC (DIMDI),
Germany, and WHO. The Brief ICF Core Sets are the standards for reporting and planning of
studies as well as for clinical encounters. The Comprehensive ICF Core Sets are the standards
for multi-disciplinary assessments for example in the context of rehabilitation medicine. ICF
Core Sets have now been developed to cover functioning for the acute hospital and early post-
acute rehabilitation facilities [4] and for an increasing number of chronic conditions [5]. In
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addition to the ICF Core Sets published in 2 supplements, there are currently a number of ICF
Core Sets under development for spinal cord injury [6] and a number of other health
conditions including ankylosing spondylitis, psoriasis and psoriasis arthritis, multiple
sclerosis, bipolar disorders, upper airway cancer, headache, vision and manual medicine in
cooperation with partner association specialised in these conditions. The first versions of the
ICF Core Sets for chronic conditions relevant for the community context have undergone
extensive international testing and validation in 51 countries in more than 300 centers. These
data will serve as basis for the identification of categories relevant for a Generic ICF Core Set.
Another most important development in relation to the ICF in clinical practice and research is
the operationalization of the ICF qualifiers as a means to directly apply the ICF in practice
and research. Under the leadership of a newly formed functioning and disability reference
group of the WHO FIC network, a task force is therefore coordinating the further
development of coding rules and specific measurements in relation to one ICF or more ICF
categories. This reference group chaired by Ros Madden (Australia) and Gerold Stucki
(Germany) is also advising WHO about the upcoming update of the ICF, the development of
electronic tools, educational materials and the operationalization of environmental factors. In
cooperation with WHO the Munich team at the ICF Research Branch is also embarking in the
development of ICF Core Sets for children and the developing of a personal factor approach
for the classification in the context of the ICF.
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Introduction:

One of the aims of EU-MHADIE project (Measuring Health and Disability in Europe:
supporting policy development) was to prove the utility and feasibility of ICF model in
clinical setting. According to ICF, disability is the outcome of the interaction between a
person's health condition and his/her environmental factors activity limitations and
participation restrictions are the dimensions affected by such complex interaction. In order to
evaluate them, two indicators have been developed in ICF: performance (i.e. what a person
actually does in a given environment) and capacity (i.e. what a person could do without any
help or hindrance from the environment). Here we show how these dimension are distinct and
relevant in the measurement of health and disability.

Methods:

1194 patients with 13 chronic diseases were enrolled by MHADIE researchers and
interviewed using ICF tools (checklist, core-sets and WHO-DAS II), quality of life
instruments and specific assessments. This paper reports the results of the use of ICF
checklist, a selection of 128 ICF categories, whose structure is identical to the ICF, and
includes 32 categories from body functions components (28% of all ICF body-function
codes), 16 (29%) from body structures, 48 (41%) from activities and participation, and 32
(43%) from environmental factors. Each ICF category was considered in terms of its
relevance and applicability to each single patient and, if so, available information on the
extent of the problem was evaluated and qualifiers 0-4 (from no problem to complete
problem) were applied if no adequate information on the extent of an actual problem was
available, qualifier 8 (not specified) was used. If an ICF category was considered as not
applicable to the patient, qualifier 9 (not applicable) was used for such item.

Performance and capacity data were analysed with a descriptive methodology, and a count-
based method was applied to ICF chapters in A&P, to evaluate the most limited areas of
functioning. By means of count-based analysis, two indexes were developed: extension,
defined by the number of categories rated with qualifiers 1-4 severity, defined by the number
of categories rated with qualifiers 3-4. To facilitate comparison among different domains,
these indexes were then transformed on a 0-100 scale, with lower scores meaning lower
problems, according to the following procedure: (value/max)*100. For instance, if a patient in
the domain D5-Self care, reported 2 categories (out of 5) rated appropriately, his/her index
was 2/5*100=40.

Results:

The clinical sample is composed of 1194 patients, with the following diseases: 598 patients
with neurological diseases (50.1% of the total sample), 100 patients with cardiovascular
disease (8.4%), 199 patients with psychiatric disorders (16.6%), 296 patient with
musculoskeletal disorders (24.9%). Mean age is 52.72+15.57 years (range 18-90), female are
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669 (56.3%). Educational level is wellbalanced: 24.8% of the sample has low educational
level (no formal schooling, less than primary school, primary school completed), 48.7%
completed the secondary or the high scool, 26.5% has high educational Ilevel
(college/University and postgraduate degree completed). Employed patients are 42.3%, while
unemployed, both for health and age reasons, are 57.7 %. The majority of the patients are
married or cohabiting (62.4%), the remaining never got married (19.9%), were
separated/divorced (9.7%) or widowed (8%). In three A&P domains (D4-Mobility, D5-Self-
care, D6-Domestic life) all ICF checklist categories were rated with appropriate qualifiers.
Performance is reduced in comparison with capacity: at extension index, capacity mean value
is 22.4 and performance is 18.4 (a reduction of 17.9%) at severity index capacity mean value
is 6.9 and performance is 5.0 (a reduction of 27.5%). The domains in which a a larger
decrease was observed are D3-Communication (extension of capacity 14.6, extension of
performance 2.8, i.e. a reduction of 80.8%), D5-Self-care (extension of capacity 31.0,
extension of performance 16.4, i.e. a reduction of 47.1%) and D6-Domestic life (extension of
capacity 38.3, extension of performance 30.3, i.e. a reduction of 20.9%).

Discussion and Conclusion:

The EU-MHADIE project data show that capacity and performance are two distinct
dimensions: as a matter of fact a remarkable decrease was observed in these dimensions, both
in extension and severity, as a consequence of the positive influence of environmental factors.
This count-based method is useful for synthesizing ICF information, especially in A&P
domains, and gaining prompt understanding of improvements, both in symptoms and
functional limitations, as well as allowing researchers to suit the level of precision to their
needs, i.e. specific or more general. In addition, this method allows comparison of functional
information between different health conditions, centres, countries or at different timepoints.
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Magnetic resonance imaging (MRI) is a standard tool in clinical diagnostic and in the research
of a human body. Over the past few years a functional magnetic resonance imaging (fMRI)
has proved indispensable in a human brain research.

Clinical studies have investigated human brain activation during voluntarily arm movements.
However a controlled arm movement task could provide new insides on a human motor
control. To perform such a task a magnetic resonance (MR) compatible haptic interface is
needed. A device used inside MR environment demand high level of safety and electromag-
netic compatibility.

There are three major ditculties imposing limits on the use of a electromechanical device
inside MR scanner. High magnetic °ux density which in mod- ern MR scanners exceeds 1 T
makes the use of a ferromagnetic materials impossible. High level of a radio frequency
electromagnetic Zeld and the sensitivity of the scanner receiver coils limits the use of
electronic circuits. There is also limited space within the scanner bore. A typical diameter of a
scanner bore is sixty centimeters. These limitations makes a design of a MR compatible
device a challenging task.

The research in the human motor control lead to the need of a tool capable to dynami- cally
control arm movements inside MR scanner. A few such devices have been developed
recently. A hand rehabilitation MR compatible devices are introduced in [1], [2]. More
sophisticated haptic devices are described in [3], [4]. A two degree of freedom (DOF) hap- tic
device presented in [3] uses hydraulic actuators to generate force. Ultrasonic motors are used
to power two DOF haptic device presented in [4]. However best to our knowledge no three
DOF haptic interface was ever introduced to MR environment. To imitate reality as much as
possible while a fMRI research in progress a three dimensional virtual environment is needed.
This has motivated us to modify the Phantom Premium 1.5 haptic device to work inside a MR
examination room. A mechanical carbon Zbre extension with a three DOF joint has been
developed and coupled with the Phantom haptic device.

This ensures the Phantom haptic device to work in a safe distance outside the high magnetic
Zeld of the MR scanner. A virtual environment which controls haptic and visual feedback has
been programmed. This enables us to investigate a human subject brain activation during the
execution of di®erent virtual environment tasks. Experiments were carried out on a Siemens
Trio 3 T fMRI scanner.
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Mild TBI: What It Really Is And How To Really Treat It

N. Zasler !

1. Concussion Care Centre of Virginia And Tree of Life Services,

GENERAL OBJECTIVE:

This presentation will provide attendees with an overview of the incidence, etiology,
pathophysiology, diagnosis, differential diagnosis and management of post-concussive
disorders (PCD). The clinical distinction between impairments resulting from brain trauma,
cranial/cranial adnexal trauma and cervical acceleration/deceleration injury (whiplash) will be
emphasized. Neuromedical and rehabilitative treatment and prognosis will be discussed from
a neurophysiatric standpoint. Issues relating to organicity assessment will also be explored.

SPECIFIC OBJECTIVES:

a) define the incidence, mechanisms and pathophysiology associated with mild traumatic
brain injury/concussion

b) differentiate etiologies of post-concussive symptoms related to cerebral vs. cranial
concussion vs. cervical whiplash injury

c) examine diagnostic and treatment options for post-concussive type symptoms and PCD

d) discuss the rehabilitative approach to this patient population as well as the general long
term functional prognosis

e) examine the key assessment strategies used in differentiating organic from non-organic
conditions such as malingering and somatoform disorders that may present as PCD
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Geriatric Rehabilitation: Sarcopenia And Exercise
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By the year 2025, the number of people above age 60 in the world will exceed one billion.
The main challenge associated with advanced adult age is the dramatic decline in functional
capacity and the associated loss of independence. Since maximal physiological capacities are
greatly diminished with aging, the ability to perform physical tasks at the same level of
energy expenditure or muscular force becomes limited. One important contributor to the
functional loss leading to impairment, limited physical activity, and reduced participation is
the decline in skeletal muscle mass (sarcopenia) and strength. Strengthening exercise has been
shown to be the only intervention that is safe and effective in reversing, at least partially,
these changes in older adults.

Skeletal muscle in the elderly Cross-sectional studies of muscle strength and mass have
shown significant reductions in isokinetic strength of the elbow and knee extensors and
flexors in the range of 15.5 to 26.7%. Longitudinal studies show even more significant losses.
An example of the variability of the aging process is the observation that depending on the
muscle group and sex, between 7 and 32% of the subjects showed gains in muscle strength
over 10 years. A reduction in muscle size explains, at least partially, the muscle weakness
commonly seen in elderly. The relative contribution of muscle atrophy, however, is not clear
and macroscopic changes in thigh cross-sectional area may reflect not only muscle atrophy,
but also an increase in the amount of non-contractile tissues (i.e. fat and connective tissue). In
addition to muscle wasting, a change in muscle fiber quality could also contribute to muscle
weakness in the elderly.

We have reported an age-related reduction in the specific force of single muscle fibers
expressing type I and Ila myosin heavy chain isoforms in older men. One possible site for the
alteration resulting in contractile dysfunction is the cross-bridge and more specifically the
myosin protein. At least three molecular/cellular mechanisms may contribute to a qualitative
alteration in the myosin motor: 1) a reduction in gene transcription 2) a slow protein turnover
rate resulting in accumulation of dysfunctional myosin molecules and/or 3) post-translational
modifications of the myosin protein such as glycosylation or oxidation. Alone or in
combination, these changes could alter the properties of the molecule resulting in a reduction
in the force generated per cross-bridge.

Strength training in the elderly Since 1988, many studies have demonstrated that
strengthening exercises result in significant improvements in skeletal muscle function and
structure as well as in the performance of functional tasks. The type of training device has
included free weights, pulleys, and isokinetic and variable resistance devices. Most studies
have used 5-15 repetitions per set and 2 to 6 sets per training session for each muscle group.
The weekly frequency of training has ranged between 2 and 5 days and the intensity of the
training has varied from 40 to 90% of the one RM. Short (2 weeks) and long duration studies
(1-2 years) have been reported although most studies are in the 12-24 week range.
Static and dynamic muscle strength has been shown to increase significantly with strength
training even in the frail elderly. The relative magnitude of the strength gains ranges between
10 and 180%. The adaptations in strength are noticeable after a few days of training and are
more significant when the testing technique is similar to the training method suggesting the
presence of neural adaptations. Although the nature of the neural adaptations remains vague
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there is significant indirect evidence (angle specificity, velocity specificity, cross-over effect)
supporting this hypothesis.

The majority of studies have reported significant skeletal muscle hypertrophy (range: 2.0-
14.5%) due to an increase in the synthesis of contractile proteins. Increases of up to 30% have
been noted in cross-sectional area of both type I and type II fibers. At the cellular and
ultrastructural levels, significant increases in maximal force and cross-sectional area of type I
and Ila single muscle fibers after 12 weeks of progressive resistance training have been
reported.

From a rehabilitation perspective an enhanced functional capacity (walking speed and stair
climbing power) has been noted. If the age-associated decline in muscle strength is partially
reversed, it may be possible for the elderly to maintain physical independence and perform,
once again with sub-maximal efforts, many of the activities of daily living.
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Muscle Pain Syndrome: Evaluation And Treatment

s 1
M. Grabois
1. Baylor College of Medicine, Houston, Texas USA,

2. University of Texas Health Science Center-Houston, Houston, Texas USA,

This presentation will discuss specifically two muscle pain syndromes, Fibromyalgia and
Myofascial Pain Syndrome. These syndromes will be compared and contrasted based on a
review of the current literature and my experience in treating both syndromes.

The incidence, etiology, and pathophysiology will be presented. Special emphasis will be on
the criteria developed to define each syndrome for diagnosis purposes. The clinical laboratory
evaluation appropriate to diagnosis these syndromes will be presented. Finally, concepts of
treatment as well as specific treatment such as trigger point blocks, spray and stretch
technique, appropriate pharmaceuticals and finally therapy and psychosocial intervention will
be presented.

In summary, the presentation outcomes in relation to pain management and functional
improvement will be addressed.
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Structuring Rehabilitation Project And Program Through The Icf-Cy
Conceptual Framework In A Neuropediatric Rehabilitation Hospital

A. Salghetti 1, S. Betto 1, F. Da Ruos 1, M. Battaglia 2, A. Martinuzzi'

1. E. Medea Scientific Institute, Conegliano Research Centre,

2. Child Neuropsychiatry Unit, ULSS , Rovigo, Italy,

Background:

The international classification of functioning, in its new adaptation for children and youth
(ICF-CY), provides a conceptual framework and a unified language to describe human
functioning in the developing age. The (re)habilitation work, especially when dealing with
children with complex disabilites, is characterized by globality of functional goal setting,
multiprofessional coordination, coherent view in terms of objectives, methods, time, and
target verification. ICF-CY may serve both as the structure and as the current language to knit
together all these elements. Methods: In a referral rehabilitation hospital for children an ad-
hoc work group elaborated a model in which ICF-CY structure, coding and wording
constituted the framework for the rehabilitation project and program.

The model included a direct reference to the assessment tools used by the various
professionals for evaluation and verification of results. The model was tested for 6 months on
13 complex cases of children admitted for complex rehabilitation programs.

Results:

The model was used by all professionals involved in the various projects. The evaluation at
the end of the testing period showed a good acceptance of the new format, with greater
appreciation of the link between needs, objectives and interventions. There was low
compliance with the declared timing of verification, and request for more time needed to
complete the form.

The main positive aspects were increased multiprofessional interaction, stronger attention to
adherence to set objectives, improved concordance with family members.

Conclusion:

ICF-CY may be used to inform the (re)-habilitation project and program in a hospital setting.
The positive consequences need to be weighted against the perceived increase in complexity
and the increase in workload.
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Use Of Individual Icf Items In The Context Of Early Rehabilitation To
Measure Functional Deficits And Rehabilitation Potential

. . 1 1 . 1
T. Jovanovic-Mifsud ', M. Herceg ', V. Fialka-Moser
1. Univ. Clinic for Physical Medicine and Rehabilitation, AKH (General Hospital) Vienna,

Background: The WHO International Classification of Functioning, Disability and Health
(ICF) framework offers a globally acknowledged basis for the description of health conditions
and functional health. Early rehabilitation means the simultaneous acute medical curative care
and rehabilitative treatment of patients with an acute health disorder in the acute hospital. The
goal is to avoid lasting impairment of body functions and structures and of activities and
participation.

Question: Is a random sample of ICF Items out of the Core Set for musculo-skeletal
conditions suitable for the description of functional deficits in the field of mobility and ADL
and usable as outcome parameters in the clinical routine of early rehabilitation of patients
with musculo-skeletal conditions?

Patients and Methods: Within the framework of a prospective, multi-centred, open cohort
study, early rehabilitation in-patients in the AKH Vienna were surveyed at two points in time
(admission and discharge) in order to evaluate the validity and sensitivity of ICF Core Sets.
Patient collective: 29 patients with a musculo-skeletal condition as admission diagnosis 11
women and 18 men average age 57 years (min. 24 years , max. 87 years). Average hospital
stay 9.3 days (min. 3 d, max. 53 d). The selected ICF items were d410 (changing basic body
position), d420 (transferring oneself), d415 (maintaining a body position), d450 (walking),
d510 (washing oneself), d530 (toileting) and d520 (caring for body parts).
Result: In the case of three of the selected items there was a significant improvement by time
of discharge: for d530 (p=0.001134 17 out of 29 patients indicated there was no longer any
impairment at time of discharge) for d410 (p=0.00001307 19 out of 29 patients showed no
impairment at time of discharge) and for d420 (p=0.000007744 20 out of 29 patients
described no impairment at time of discharge). A positive tendency could be observed for the
remaining categories.

Conclusion:

The use of the above-named ICF items to measure basic functional deficits in mobility and
ADL appears useful in the context of the clinical daily routine. A controlled study, which
would also examine the possibilities for the measurement of rehabilitation potential, is
planned.
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Measuring Participation

A. Oral

1. Istanbul Universitesi Istanbul Tip Fakultesi Hastanesi , Turkey

Participation, which can be viewed as the latest term for community integration, is a rather
new concept in rehabilitation medicine. For many years, community integration/participation
has not been considered sufficiently in disability/health models.

Now, the concept of community integration is highly reflected in the International
Classification of Functioning, Disability and Health (ICF). The ICF takes into account the
social aspects of disability and provides a mechanism to document the impact of the social
and physical environment on a person's functioning.* 'Community integration' is not part of
the terminology used in the ICF for documenting functioning in society. Instead,
'participation' in the 'Activities and Participation' component covers aspects of functioning
from a societal perspective.

Participation is defined as 'involvement in a life situation' in the ICF, indicating the social and
physical inclusion of people in community life. Although rehabilitation research has focused
primarily on the assesment of function or activity, much less effort has been directed toward
assessing participation. Measuring the effectiveness of rehabilitation interventions is essential
to good practice as well as for the provision of evidence-based practice.

Since 'participation’' is the key goal of rehabilitation, much more attention should be paid to
documenting participation. The ICF provides a framework to guide the development of
rehabilitation outcomes instruments, including those measuring participation.

New measures covering the conceptualization of participation as reflected by the ICF have the
potential of being widely and universally used as a common language.

*World Health Organization. International Classification of Functioning, Disability and
Health (ICF). Geneva:World Health Organization, 2001.
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Definition And Description Of The Field Of Competence Of Physical And
Rehabilitation Medicine

C. Gutenbrunner
1. Medizinische Hochschule Hannover , Germany

The field of competence is an umbrella term for expertise, skills and aptitudes of PRM
specialists as well as the way of cooperation and interaction with other specialties and health
professionals. Besides short definitions of the field, a conceptional description and a White
Book on the role of PRM specialists in rehabilitation and their skills and aptitudes have been
published recently.

PRM-specialists have a wide range of skills an aptitudes including diagnostic methods, team
working skills and have to know about a wide range of interventions, including medication,
physical therapy and social measures. Additionally PRM-specialists have skills to set-up a
medical diagnosis, to perform functional assessments, to set-up a rehabilitation plan, and to
coordinate team work. Professional practice of Physical and Rehabilitation medicine include
different settings from the acute hospital to community based rehabilitation.

The Professional Practice Committee of the UEMS-PRM-section defined an action plan to
develop the given definitions and descriptions and to specify the field of competence of the
PRM in different clinical settings and rehabilitation programs for special groups of patients.
Examples for this are the role of PRM in acute rehab units (ARU) and peripatetic acute rehab
teams (ART), the role of PRM in rehabilitation teamwork, the cooperation with other medical
specialties, the role of PRM in community based rehabilitation and others.
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Trends And Controversies In The Rehabilitation Programs After Spinal
Cord Olfactory Mucosa Autographs Transplants

. 1 L2 Lo12 .2 3
C. Aguiar Branco ', C. Lima “, J. Pratas Vital -, H. Ferreira -, P. Escada
1. Physical and Rehabilitation Department Hospital Feira Portugal,

2. Neurology Department Hospital Egas Moniz Lisboa,

3. Otorinolaringology Department Hospital Egas Moniz Lisboa,

Olfactory Mucosa Autographs Transplants (OMA) is a new challenge to Spinal Cord Injured
Patients attending to the accessible source of stem-like/progenitor and olfactory ensheathing
cells for neural repair, feasibility, safety, spinal cord autograph fulfilling and clinical results.
Efficacy is quite dependent on the surgical proceedings in a dynamic dialectic with
comprehensive rehabilitation.

Pre-surgery rehabilitation is obliged to achieve a cardiorespiratory and neurologic steady state
and to identify later new gains. Diagnosis procedures before and after transplantation are
needed to scientifically objectify new gains, firstly in imagiologic and after in functional
exams. Objective and subjective scales evaluation are important. Progression in spinal cord
fulfilling and in imagiologic data, in the first months, can not be always associated with
objective gains (in neurologic, muscular or functional scales) yet to autonomic,
cardiorespiratory and effort reconditioning achievements with transitory neurologic pain and
increased spasticity or possible disautonomic events in tetraplegics.

Rehabilitation has to regard a previous steady state physiological evolutional stages in a
particular organic system and it relationship with other organic systems episodic
disconnection between diagnosis exams and clinical objective gains specific times to set up
new goals and techniques necessity of several objective and subjective scales to evaluate
patients. Results as progressive lesion site filling in Medullar MRI, activations in Cerebral
Functional MIR, sensitive and muscle voluntary activity in neurophysiologic tests,
cardiorespiratory-autonomic function improvements, positive sphincters EMG, urodynamics
and bowel functional exams evolution have to be related to clinical achievements as early
cardiorespiratory improvements, muscular mass and voluntary activity increase, sensibility
gains, postural control, spasticity, pain, gait (with orthotics or in weight-bearing systems) and
ASIA Scores.

Retrospective OMA Patients Results Safety and Efficacy Issues are presented and allow to
relate the best outcomes from different post-operative rehabilitation programs. Controversies
in OMA Rehabilitation concerns specially: -what is to achieve and at what time is expected
that achievement -which are the first and later goals and how can those goals develop -which
is the instant to initiate and the length of time to increase the different rehabilitation stages -
the importance and the method to improve autonomic responses and later the recovery in
autonomous dependent organic systems -the relationship between new episodes of pain and
increased spasticity and posterior functional gains -the more physiological way of muscle
recovery attending to the functional goals -patterns of training and functional recovery in
hand, trunk control and gait training.
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Predicted Factors To Falls And Fractures In Spinal Cord Injury

. 1
C. Aguiar Branco
1. Director of Physical and Rehabilitation Department Hospital Feira Portugal,

Spinal Cord Injury (SCI) is one of the most complex and disorganizing pathologies, owing to
spinal cord disconnection and it consequent path physiological mechanisms, with motor,
sensitive, disautonomic, neuroendocrinous and metabolic systemic disturbances as with their
functional limitations.

Fall predisposition after SCI with it side effects, as fracture occurrence, are well-known
potential SCI complications, but in the clinical practice is often depreciate compared to other
complications as: autonomic dysreflexia, neurogenic bladder and bowel, spasticity, pressure
ulcers, ventilatory deficits, cardiovascular metabolic syndrome, motor and coordination
deficits, muscle atrophy, equilibrium disturbances, lost of mechanical tension in bone,
orthostatic limitation, mobility dysfunction, neurovascular disturbances, cardiovascular and
respiratory disautonomy, sympathetic dyfunction, parasymphatetic hypereflexia, body mass
composition disturbances, collagen structural changes, hypothalamus-hypophysis-target
organs disturbances and metabolic syndromes (as hypothyroidism, hypo or
hyperparathyroidism, insulin cellular resistance, hyperinsulinism and dyslipidemia), leptin
and osteoprotegerin seric levels disregulation, nutritional deficits and endogenous anabolic
hormonal disturbance.

The use of technical aids, body height, femur length, locomotion pattern, familiar or personal
history of previous fractures, ambient factors or daily activities performances are quite
important as predisposal fall and fracture factors.

Many of these potential and frequent SCI complications (and their associated factors) are
necessary and sufficient causes for the occurrence of falls and fractures.
SCI presents itself as a bivalent pathology as it predispose to fall and, simultaneously owing
to its path physiological specificities, to serious consequences after it, like fractures
occurrence.

These predisposal factors are also related or not to a complete or an incomplete SCI, lesion
level, gender, previous pathologies to SCI, disuse, exercise, ambient conditions, functional
autonomy and “neurogenic osteoporosis”.

The metabolic and biomechanical mechanisms of this early “neurogenic osteoporosis” seem
to be important in the understanding and control of the dialectics between SCI, falls and
fractures.

The particular physiopathology of SCI, the relationship between organic and ambient factors
for fall and fracture predisposition, the existence of an important “neurogenic osteoporosis”
can not be depreciated attending to morbility and mortality of some of the prevalent SCI
fractures.

Medical examination and diagnosis procedures are obliged to set up premature physiatrist
strategies, using technical, pharmacological and nutritional therapeutics, attending to the
exigency of a better comprehensive medical approach.
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Evaluation Of People With Gait Abnormalities In Physical And
Rehabilitation Medicine Settings

A. Delarque 1, L. Bensoussan 1, J. M. Viton 1, N. Barotsis

1. Department of Physical and Rehabilitation Medicine, University Hospital of Marseille, University of the Mediterranean, France,

2. Department of Physical Medicine and Rehabilitation, Hygeia Hospital, Athens, Greece,

The first step of the evaluation of people with gait abnormalities in physical and rehabilitation
medicine settings is the clinical examination based on the International Classification of
Functioning, Disabilities and Health.

Body structure, activities and participation, and environmental factors (materials and humans)
must be assessed. Qualitative and quantified assessments of gait are part of activities and
participation evaluation. Scales are used to assess gait activities.

The tools for gait assessment can be used in a laboratory environment for kinematic, kinetic,
electromyography and energy consumption analysis and other tools like videotape, walkway
can be used in clinical practice or tools for ambulatory assessment to analyse activities in real
life.

The aims of instrumental gait assessment are: to obtain quantified gait parameters, to evaluate
therapeutics, to follow the course of the disease.
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Management Of Early Retirement By Improvement Of Wellbeing At Work
And By Vocational Rehabilitation In Disability

. .1
J. Wikstrom
1. State Treasury, Finland

Europe is facing major challenges due to globalization and demographic change. In Finland
mid-1990s saw the emergency of concern over rising pension costs and the availability and
adequacy of labour supply as the baby-boom generation began to approach retirement age.
There appeared at the same time to be an ominous increase in the uptake of early retirement.
New legislation and different kind of national programmes were started to strengthen the
status of especially aging persons in the labour market as well as to improve their possibilities
of staying at work and help them to get employed. State sector as the biggest employer
covering about 6 % of all Finnish employees started with early rehabilitation measurements
already in 1980s, followed in 1990s by workplace health promotion programmes (TYKY and
KAIKU) and strengthening of vocational rehabilitation in disability in 1990s . The concrete
objectives of the process were well-being at work as part of management and day-to-day
work, the ageing involved in working life and activation of vocational rehabilitation in threat
of loosing working ability due to disability.

The changes taking place in the operating methods of workplace communities and attitudes of
individual workers were shown by new operating models and workplace practices and general
positive attitude. Changes were shown also by indicators as increasing expected effective age
for retirement, increasing percentage of all employees who work until the statutory retiremnt
age and decrease in cases of disability pensions.

Organizations are shown to have a great influence on employees health status and well being.
Important health promoting factors were good control of work, good quality of leadership and
good organizational climate. Early beginning of vocational rehabilitation, especially work try-
out was effective when integrated to other promoting factors at work, especially high
psychological job demands and high decision lattitude.

References:

1. Health in the World of Work. Workplace Health Promotion as a Tool for Improving
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Rehabilitation After Musculuskeletal Trauma

M. De Muynck , L. Vanden Bossche , A. Steyaert , G. Vanderstraeten

1. Physical Medicine and Rehabilitation, University Hospital Gent , Belgium

Since my work consists mainly of musculoskeletal ultrasound, I would like to illustrate how
ultrasound gives (new) insights in pathology and thus influences our decision making in
treatment. - For tendon pathology after repetitive trauma, the term 'tendinosis' has replaced
'tendonitis'.

The use of colour Doppler has revealed the presence of neovessels. Stretching and excentric
exercises are perhaps beneficient because of their effect on these vessels. Ultrasound-guided
infiltration of steroids or sclerosing agents and even dry needling of the vessels have been
proposed. In our department the presence of calcifications is an argument to choose for
shockwave therapy in chronic complaints.

Ultrasound-guided PRP ( platelet rich plasma) therapy is another option for the cases resistant
to conservative treatment. - For acute muscle trauma, ultrasound helps us to differentiate
between strain and rupture from the first or second day. In case of large hematoma,
ultrasound-guided puncture can be an option. Since the ultrasound technique is safe and non-
invasive, it allows frequent follow-up of healing during the rehabilitation period. Here also,
ultrasound-guided PRP therapy is an option for large ruptures and cases resistant to classical
treatment.

The localisation of the lesion within the muscle helps us to detect the patients at risk for
myositis ossificans. Ultrasound is also the most sensitive exam to detect it in an early phase. It
thus determines if we start medication and alter the exercise program. - New machines with
better, high frequency probes allow us to evaluate strain injuries. Evaluation of medial
collateral ligament of the knee, but also of collateral ligaments of the ankle and the thumb for
example is possible.

Ultrasound can thus help in decision making about surgery, immobilisation and rehabilitation.
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Sport For Disabled

H. Burger1

1. Institute for Rehabilitation, Slovenia

Introduction: In spite using exercises and hydrotherapy since ancient times and some
individuals practising different sports in the past, the great development of sport for disabled
started after the first and the second world wars. Today elite disabled athletes trained equally
as able ones.
Significance and aims of sport for disabled Sport can be already part of the complex
rehabilitation programmes. During rehabilitation we can use sport to improve functioning of a
person and to convince him that he can still be active and perform different recreational
activities after discharge. Recreational activities have same physiological, psychological and
social beneficial effects for all.
Sports for disabled Disabled persons can participate in sports for able body persons but they
may need additional equipment or adaptations. Not all sports are appropriate for all. The
American Academy of Orthopaedic Surgeons has developed a 'participation possibility chart'
which includes some of the major physical disabilities and major sporting activities (Adams
1991). Sport may be recommended for certain disability, appropriate for some but not
appropriate for other with the same disability, adapted when almost all need adaptations of
equipment or rules or not recommended at all.
There are also sports developed specially for people with certain disability, for example
goalball for blind.
Sport competitions and classification In the past some sportsmen competed at competitions
for able bodied. And some have been very successful (world record, Olympic champion), but
most were not competitive. That is why in 1984 the Stroke Mandeville Games for the
paralysed were founded (Guttman1976). In 1960 they transformed into Paralympic games.
This year on Paralympic games in Beijing, China disabled sportsmen will compete in 20
different sports: archery, athletics, boccia, cycling, equestrian, football 5-a-side, football 7-a-
side, goalball, judo, power lifting, rowing, sailing, shooting, swimming, table tennis, sitting
volleyball, wheelchair basketball, wheelchair fencing, wheelchair rugby and wheelchair
tennis.
Due to different functional abilities of subjects with same kind of disability athletes are
divided - classified into several groups with similar functional abilities. Today in several
sports they try to combine together also athletes with different disabilities but same functional
abilities.
Medicine and sport for disabled Medical doctor working with disabled athletes have to have a
good knowledge about disabilities, their peculiarities, classification, sports and sport
medicine. Exercise stress testing, prevention, therapy and rehabilitation of sport injuries,
nutrition and nutritional supplements became crucial part of sport for disabled.
Conclusion People with disabilities may perform sport for recreation or on a competition
level. Both have positive effect, whereas competition sport may also have some negative
effects. Medical doctors working with these people have to be awere of all these effect and try
to prevent negative ones.
References:
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Physical & Rehabilitation Medicine In Sports Injuries.

N. Christodoulou '

1. Limassol Centre of Physical and Rehabilitation Medicine European University Cyprus,Cyprus

Physical & Rehabilitation Medicine specialists can offer their services as soon as an injury
occurs and continue offering their services even after the athlete's return to competition. The
lecture focuses on what is done at the field-side at the time of injury, in the rehabilitation
departments and during the athlete's return to the field for training and competition.

To design a rehabilitation plan which would maximize the restorative events, it is important to
know the pathophysiology of the tissue-injuries and the three stages of their healing process:
the inflammatory stage, the fibroblastic-repair stage, and the maturation-remodelling stage.
The basic principles of sports injuries rehabilitation are presented, the stages of a tissue injury
and the techniques used in rehabilitation of such problems.

Knowledge of the several physical modalities used during the acute, sub-acute and functional
phase of rehabilitation is important as well. Improvement of neuromuscular control,
correction of maladaptive behaviours, sport-specific and multi-plane activity, functional
retraining, balance & proprioception re-education and athletic psychological approach are
essential parts of the whole rehabilitation program.

Examples for mobility exercises, strength exercises and stretching exercises are presented for
several muscle groups and the relevant joints.
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Rehabilitation Of Muscle Injuries In Sports

W.R. Frontera

1. Department of Physical Medicine and Rehabilitation School of Medicine, MSC, University of Puerto Rico,

Muscle injuries represent one of the top five types of injuries in sports. Several risk factors
have been identified including inadequate training and warm-up, previous injuries followed
by inadequate rehabilitation, fatigue, and lack of joint flexibility. The most commonly injured
muscles in the human body are the extensor and flexors of the knee, the ankle plantar flexors,
and the biceps.

The mechanisms of injury may include direct trauma with contusion, repetitive eccentric
muscle actions, stretching of the muscle at rest, and stretching of an active muscle. These
injuries are accompanied by clinical symptoms, such as pain of sudden onset and functional
loss. Physical signs include swelling, ecchymoses, tumor formation, and palpation defects.
Muscle injuries are classified based on the amount of tissue damage into first, second, and
third degree injuries. The latter is the most extensive. Treatment and rehabilitation
interventions vary according to the degree of injury.

Rehabilitation should begin immediately after the injury, with the use of R (rest), I (ice), C
(compression), and E (elevation) therapy. Healing of muscle injuries includes inflammation
and degeneration of damaged tissues, regeneration, and fibrosis. More research is needed to
identify agents that may limit the fibrotic response to injury. The second phase of the
rehabilitation process should include properly prescribed exercises to develop flexibility,
muscle strength, and endurance. In the case of strengthening, exercises should activate
specifically those muscles that must be strengthened. Exercise prescription should be specific
and include the type, intensity, duration, and frequency of the exercise.

Prevention of future injuries require maintenance of a conditioning program, modification of
training, and correction of technical errors. Rehabilitation should take into account not only
the physical healing of the injury but also psychological recovery.
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Brain Plasticity And Recovery Of Function In Cognitive Rehabilitation:
The Case Of Spatial Neglect

N. Soroker

1. Department of Neurological Rehabilitation, Loewenstein Hospital, Raanana, and Sackler Faculty of Medicine, Tel-Aviv University, Tel-

Aviv, Israel

Aim:

In this invited lecture I will describe an experimental approach to the study of brain plasticity
in relation to recovery of cognitive functions after stroke. Amelioration in the expression of
unilateral spatial neglect will serve as an example. I will show how novel algorithms for ERP-
based pattern recognition can be used for monitoring treatment-related dynamics in cortical
connectivity.

Introduction:

Recent MR-based functional imaging research is starting to unravel the role of brain plasticity
in cognitive rehabilitation. The changes in the neural organization of behavior that follow the
occurrence of focal cortical damage encompass both perilesional regions of the damaged
hemisphere as well as homologous regions in the contralateral hemisphere. In the case of
unilateral spatial neglect, fMRI studies demonstrating a specific sequence for the inter-
hemispheric dynamics during the recovery phase, underline the importance of online
monitoring of the physiological effects of interventions, especially those aimed to alter the
state of uneven reciprocal inhibition between the hemispheres, which is thought to contribute
to the formation of the ipsilesional bias in spatial attention.

Without such monitoring one cannot actually know if the effect of the intervention targets the
correct regions in the correct hemisphere at the proper phase in the recovery process. Indeed,
recent meta-analysis of various traditional treatments for spatial neglect failed to show long-
term advantage for the great majority of the proposed treatments. This situation is frustrating
in view of the extensive research efforts devoted to this syndrome in the last 20 years, and the
devastating consequences it has on the patients' functional outcome. The multi-factorial and
multi-faceted nature of spatial neglect calls for replacement of the current practice of blind
application of therapeutic interventions, by an approach guided by means for online
monitoring of the physiological effects of the intervention, which takes into consideration the
specific pattern of activity in the damaged attention networks of individual neglect patients.
Given the poor temporal resolution, the limited access and the high cost of standard fMRI
methodology, another approach, more suitable for online monitoring at the bed side was
searched.

Method:

Recently developed algorithms for the analysis of event-related EEG data (Elminda, Israel)
are used by us experimentally for monitoring the online effect of different theory-bound
neglect therapies, including prism adaptation, ipsilesional eye patching and EEG biofeedback.
The current presentation will concentrate on the latter therapeutic mode. The aim of this
intervention is to induce an increment in cortical arousal in anatomically spared peri-lesional
regions likely to play a role in recovery-related functional reorganization. The selection of the
target cortical regions in each patient is guided by computerized analysis of normalized lesion
data. The sampling of the EEG is done during the performance of computerized visual search
tasks before and immediately after treatment, in repeated daily sessions, during two weeks.
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Results:

Preliminary results from a group of neglect patients show distinct activation patterns in
distributed neural networks subserving task performance. The different activation patterns
were found to be related to different levels of benefit from the intervention, shown by the
individual patients. Formation of activation patterns in close proximity to the nodes of spatial
attention networks of the right hemisphere was found to correlate with greater benefit from
the intervention.

Conclusion:

The results obtained so far encourage us to pursue with this line of research. ERP-based
online monitoring of treatment-related dynamics in cortical connectivity is likely to become a
practical tool for clinical decision making concerning treatment selection for individual
patients. The high temporal resolution of EEG and the suitability for application within the
rehab ward in conjunction with a large variety of rehab intervention methods, makes it a
promising approach. The overall prospective of the method for other domains of cognitive
and sensory-motor rehabilitation will be outlined.
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Work-Related Traumatic Brain Injury In Portugal: Some Implications To
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According to data from recent observational studies, approximately 17% of all traumatic
incidents in Portugal are due to work injuries (Sequeira & Tavares, 2003). In a large national
research, 6.4% of 815 individuals involved in work injuries reported traumatic brain injury
(TBI) (Oliveira et al., 2006). The authors studied medical and psychosocial variables of these
52 patients with work related TBIs.

Methods:

The assessment covered 6 broad areas using the General Accident Related Questionnaire
(demographic and accident characterization, medical issues, professional issues after the
accident, involvement of the insurance company, legal process) the CHART-SF scale to
access: functional independence, cognitive independence, mobility, occupation, social
integration and economic self-sufficiency and the CES-D to study depression levels.

Results:

37% of the patients were unable to return to work after brain injury. Cognitive independence
shows significant statistic correlation with functional independence levels. High depression
levels were found in patients with cognitive and other kind of impairments. Demographic,
social, psychological and general clinical data from this sub sample of patients will be
presented, evidencing its relevance to neuropsychological assessment and rehabilitation.

Conclusions:

These 'facts and figures' are expected to be useful either for politicians, program managers or
field professionals, namely by helping to decide which practices best fit individual needs
among the diverse TBI assessment and rehabilitation programs.
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Community Based Rehabilitation As Strategy In Physical And
Rehabilitation Medicine

1
C. Gutenbrunner
1. Department for Physical Medicine and Rehabilitation, Hanover Medical School,

According to the World Health Organisation (WHO 1994) Community Based Rehabilitation
(CBR) is a 'strategy within community development for the re-habilitation, equalization of
opportunities, and so-cial integration of all people with disabilities. CBR is implemented
through the combined efforts of disabled people themselves, their families and com-munities,
and the appropriate health, education, vocational and social services'.

At the community level, CBR is seen as a component of an integrated community
development programme' (UN). Therefore CBR is not mainly a health strategy but aims at
inte-gration of rehabilitation into the policy of the community. However, medical care should
be part of such a strategy. Consequently, in a consensus paper of the WHO and the UN it is
stated that 'Primary Health Care (PHC) needs to address the main health problems in the
community, providing promotive, preventive, curative and rehabilitative services." And that
'most basic rehabilitation activities can be carried out in the disabled person's own commu-
nity using local resources'. As many people with disabilities need to be referred to specialised
re-habilitation services outside their own communities. PHC personnel can facilitate links
between people with disabilities and specialised services.

As community based Rehabilitation aims at activi-ties of the community to improve quality of
life of people with disabilities, PRM can contribute to the strategy of CBR. Access to health
care and reha-bilitation facilities is part of CBR strategies too. PRM in out patient settings can
contribute on three levels: giving advice to communities teaching primary care physicians and
other medical specialists case management for people with disabilities peripatetic CBR-
teams. The payment system in Germany (and in other Euro-pean countries) includes at least
some aspects of such a work. In other countries (e.g. France) de-veloped systematic strategies
to realize CBR ac-tivities in PRM practice.
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Home Based Interventions: Importance In Rehabilitation Network
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INTRODUCTION :

The major objective of Rehabilitation is to empower people with disabilities to maximise
their physical and mental abilities to have access to regular services and opportunities and
become active and contributing members of their communities and their societies. People with
different disabilities from all types of impairments, including difficulty hearing, speaking,
moving, learning or behaviouring, and also all age groups: children, youth, adults and older
people.

The better explication of these concepts is conteined in the recent ICF from WHO.

Thus, Rehabilitation is closely dependent to the medical sciences and to the human rights of
people with disabilities through changes within the Community.

Our interest, and our responsibility is to merge these two aspects and to realize concrete
developments for both.

MATERIALS:

Human Rights and Evidence Base for practice and public policy.

The International Bill of Human Rights includes many Acts ( Universal Declaration of
Human Rights, International Covenant on Economic, Social and Cultural Rights, International
Covenant on Civil and Political Rights, Convention on Rights of the Child, Convention on the
Elimination of All Forms of Discrimination Against Women, and World Programme of
Action Concerning Disabled Persons) and forms the basis for the United Nations Standard
Rules on the Equalization of Opportunities for People with Disabilities, which states: "The
principle of equal rights implies that the needs of each and every individual are of equal
importance, that those needs must be made the basis for the planning of societies, and that all
resources must be employed in such a way as to ensure that every individual has equal
opportunity for participation."

In 2001 was defined a Joint Paper by WHO,ILO,UNESCO,UNICEF on contents and aims
for Community Based Rehabilitation .CBR promotes the rights of disabled children, youth,
women and men to live within their communities; to enjoy health and well being; and to fully
participate in educational, social, cultural, religious, economic and political activities. CBR is
also a strategy within general community development for Rehabilitation development
against disabilities and lack of participation.

Hence it is a strategy to address human development toward the creation of "Inclusive
Community".

The term "inclusive" is now commonly used with reference to education provisions that
welcome all children to participate fully in regular community schools or centres of learning,
including children with disabilities. The principle of "inclusion" is also being applied to health
and vocational services, cultures and communities, and is a "goal" also for Rehabilitation
activities.

During the past two decades, in almost all countries, Disabled People's Organizations (DPOs)
and organizations of parents with disabled have been established and strengthened. In the
same period, in relation also to these evolution in social and cultural fields, there have also
been significant changes in the concepts of disability and rehabilitation. Rehabilitation is now
viewed as a process in which people with disabilities or their advocates make decisions about
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what services ( to be assured by the Community in different ways ) they need to reduce
limitations in their activities.

Enormous scientific and clinical development of PRM contributed very strongly to these
changes. Contemporaneously changed role , selfconsiousness and responsabilities for PRM
Doctors and other "allied" professionals.

The limited participation in education, work and social activities experienced by disabled
people is no longer viewed as a result of their impairments, but primarily as a result of
societal barriers to their participation, and a aresult of a lack of rehabilitation interventions.
Many of these changes are the direct result of the increased activity and influence of people
with disabilities, who now have central roles in monitoring the implementation of
internationally accepted guidelines, such as the U.N. Standard Rules on Equalization of
Opportunities for Persons with Disabilities.

Now it is regarded as essential that programmes related to disability issues are planned and
implemented with disabled people and their representatives. DPOs have the right and the
responsibility to identify the needs of all people with disabilities, to make their needs known,
and to promote appropriate measures to address the needs.

In 2005 the World Health Assembly adopted a Resolution on "Disability, including
Prevention, Management and Rehabilitation" (World Health Assembly Resolution 58.23).
Recently (13 December 2007) General UN Assembly have approved a World

Convention with almost the same principles. These Documents says that member states
should :

- participate in disability prevention activities; - promote and strengthen community based
rehabilitation programmes linked to primary health care and integrated in the health systems; -
facilitate access to appropriate assistive technology and to promote its development and other
means that encourage the inclusion of persons with disabilities in society; -investigate and put
into practice the most effective actions to prevent disabilities; -ensure provision of adequate
and effective medical care for people with special needs and to facilitate their access to such
care including prostheses, wheelchairs, driving aids and other devices; -research and
implement the most effective measures to prevent disabilities in collaboration with
communities and other sectors.

Additionally it requested to :- intensify collaboration within the Organization towards
enhancing quality of life and promoting rights and dignity of persons with disabilities; -
provide support to Member States in strengthening national rehabilitation programmes; -
support member states in collecting more reliable data on all relevant aspects, including cost-
effectiveness of interventions for disability prevention, rehabilitation and care; - further
strengthen collaborative work within the United Nations and with Member States, non-
governmental organizations (NGOs), including organizations of people with disabilities; -
promote studies of incidence and prevalence of disabilities as a basis for the formulation of
strategies for prevention, treatment and rehabilitation.

Following all these concepts and changes, and in deep and coherent relation to our clinical
and professional development in recent years all over the World, an Evidence Base for
Health Practice and Public Policy is now the main point in the State-of-the-Science on
Rehabilitation.

For our development (clinical, scientific, professional and also individual) the goal is to
define and support an evidence base for rehabilitation care, including issues related to
measurement and research design, access to rehabilitation services, organization of
rehabilitation services, individual and community outcomes attained, but side by side also
financial sustainability for private and/or for public payers . In many clinical fields, and
in many countries, it is yet well started with very good results.
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We must try to show it to stakeholders who are involved in policy decisions, to stimulate
policy discussions, and to provide an evidence base also for rational policymaking.
Probaly, and I belive that, this is also an Ethic role for us.

[ believe also that this is the main way to avoid the conseguences of what I call : the
PARADOX " for rising Rehabilitation.

On the one hand : In a few years is enormous the improvement of research (for example in
neuro-biology, in technology,in pharmacology ), the improvement in education of
professionals applied, the improvement in accessibility, efficacy and effectiveness for
interventions and services in Rehabilitation for very many Health condition (following
any illness, traumas or other ).

On the other hand :In the same rank is enormous and quick the improvement of the
"Market" demand of Rehabilitation due to: A) Medicine power to save (in emergency and
in cronic conditions) every sick person (also the serious one as Comas, Cancer... ) B) The
deep and quick change on social and individual attitude toward disability and impairment in
relation to personal autonomy. In fact Quality of Life is now one of the main standard to
define wish and hope for everybody, everywere and in all ages, sex and economical
conditions.

The scenary caused by the plaiting of these two "hands" is the continuous rising of
rehabilitation activities , costs and of financial needs for Communities and Governments:
but this situation will be not sustainable and so we arrive to the Paradox .

Exactly the moment of maximum improvement of Rehabilitation could be also the
moment of greatest limitation for Rehabilitation .

To avoid this risk the solution can be only the carrying out Rehabilitation
interventions and activities unifying evidence, efficiacy , sustenaibility and accessibility
for all Disable People, in the best relation to individual wish and needs in community life.
Our Research activities must be deeply involved towards the solution of this problem: we
must be able to move funds , teams and interests focusing more than in the past on
Functioning, Participation and Authonomy at Home, in the common life with the family and
in the Community : these must be recognised as true evidences for Rehabilitation (scientific
and financial ).

n

TeleRehabilitation seems to be a very decisive instrument for the solution as :

- Empowerment for learning, training and autonomous activity in functional recover .

- Overcoming of breaking up in recover between hospital , discharge and home

- Monitoring of quality and contents of treatments , guaranteeing patients and families
not only during the stay in hospital .

- Optimizing all quality parameters ,also during all the period of treatment by a sort of
individual "Tailoring ".

But expecially realizing a control of expenses in Rehabilitation , improving all the process
really based on individual results . For example only one Doctor or Therapist can follow
and control many treatments, and many different patients . And many treatments and
patients can follow specific scheduled programmes, also without direct presence of health
professionals.

As important example we can think to USA experience in long term speech
rehabilitation, yet applied and reimbursed by Medicare as Telerehabilitation .

In Europe the Union supports many researches on this field, but we have not yet concrete
experences on services and interventions "distributed" to patients.
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Until now too often we have know Telerehabilitation only as Robot-Aided tele-assisted
activities :a very interesting field for research and for particolar clinical applies , but a field
very expensive if it would be enlarged . How we arrived to this point ?

For example, many advances in robotic technology have led to an important crossroad
regarding their applications to physical and rehabilitation medicine. One aspect of this
crossroad is healthcare providers' and the general public's continuing eagerness to use
"robotics" to enhance clinical and patient care. Body-weight support treadmill systems,
bionic neurons (BIONs™), Kine Assist™, and the Massachusetts Institute of Technology
(MIT)-Manus are visible examples of robots that can help improve many patients' function,
mobility, and overall quality of life . The other aspect of this crossroad is clinicians' and
researchers' recognition that systematically implementing these promising technologies in
treatment and rehabilitation regimens requires a greater scientific base of evidence, and
great investments. These technologies can measure, repeat and verify every pattern.
Telemedicine has been defined as the use of telecommunications to exchange medical
information and services. In telemedicine at first the standard , and than most diffused
practice is to transmit medical documents and images for consultation, for example as
teleradiology.

Fortunately, advances in robotics have kept pace with advances in communications and
information processing. A robot can now be successfully operated from a remote location, in
many other fields.

The span covered by telemedicine and also very quickly by rehabilitation robotics is very
broad.

We need to focus on the integration in Telerehabilitation of these two technologies-tele and
robotics- for example to the upper limbs, which has been the primary area of application thus
far. Telerehabilitation is related to, but distinct from telemedicine, and demands technologies
beyond those of voice and visual communication to act true treatments , and not only
communicating.

Note that by "tele," we do not mean "telepresence," the term coined to describe virtual
reality (VR) technology used to immerse humans in virtual environments. While VR might
be a technology employed in telerehabilitation, it does not define it.

Telerehabilitation in this context means remote rehabilitation, the situation in which the
Doctor, the Therapist is conducting the evaluation and therapy from a remote location. They
both can use robots, involving eventually Virtual Reality, acting on-line by internet or
distributing activities in a specific scheduled- programme (for example a week or more )
with periodical contacts.

But, as [ have yet said, this kind of Telerehabilitation is very important for research, and for
improve evidence, but cannot be the solution for the main number of Persons and of
individual problems.We have to work to expand a different kind of Telerehabilitation in
wich accessibility and facility are merged to financial sustenaibility.

DISCUSSION:

Home-Based Therapy is the Next Frontier ?

Reductions in healthcare reimbursement place constant demands on rehabilitation specialists
to reduce the cost of care and improve productivity. Service providers have responded by
shortening the length of patient hospitalization.Thus a healthcare delivery system that did not
fully understand the best regimens for inpatient rehabilitation therapy is now increasingly
promoting outpatient rehabilitation to a sicker population in which there is a more limited
ability to prescribe and deliver therapy, monitor patient compliance, and assess outcomes.
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This changing environment creates a need for a continuum of care in these discontinuous
settings (e.g., rehabilitation hospitals, skilled nursing facilities, outpatient clinics, health
maintenance and well spaces, and the home).

Toward the goal of providing a continuum of care, we sought to create a scenario that would
allow us to provide not only therapy but also fun activities in a multiplayer game
environment. The potential benefits of combining telerehabilitation with multiuser training are
extensive, but which aspects of this emerging technology will work best in practice are as yet
unclear. Two reasons exist for this optimism. Technology for multiplayer games in which
players interact in real time through the Internet has emerged relatively recently to become
one of the fastest-growing sectors .

Clearly, many challenges, both technical and economic, still lie ahead if we are to realize
home-based (robotic or not) telerehabilitation.

Technical challenges include not only the development of complex multidimensional robots
capable of simulating more task-oriented and ADL home therapy . But another question is :
can we work only by Robots ? And their costs ?

And more : The coordination and personalization in exercises are critical to realistic
simulation, or the patient will become confused and the virtual environment . In addition, if
we will use the Internet to transmit real-time audio and video between the patient and the
therapist, is the real-time aspect essential for realizing full bilateral configurations used in
cooperative therapy ?

Or on the contrary could we prefer the creation of specific programmes (as CD or other
video-electronical supports ) more easy to use for the Patients (and for the family and
surroundings) by wich the exercises can be performed ?

In addition, the economic challenges should not be underestimated. We believe a strong
market exists for home-based rehabilitation, but the reduction of reimbursements is a major
milestone that must be conquered, otherwise telerehabilitation will remain aloof.

Only then will commercial off-the-shelf (COTS) therapy devices become a reality and
widespread deployment in homes and clinics a possibility. Naturally, the cost of rehabilitation
devices currently being tested in clinics (often tens of thousands of dollars or euros ) will
need to drop by at least an order of magnitude, but mass production of devices alone could
reduce these costs significantly.

Software development will also be key. Software applied to supports given , after a specific
training, to the patients, or distributed by Internet.

A significant portion of new project cost, sometimes more than half, is related to software
development. Therefore, even if the cost of the initial hardware prototype drops, the software
cost will not. While the total development cost will get amortized over more units if COTS
therapy is realized, it will remain the dominant cost. Therefore, the development of new
software tools and perhaps open-source libraries for exercise regimens will also be a key to
reducing the cost of home-based therapy.

I believe that home-based telerehabilitation has a bright and broad future. It will be part of
the continuum of care, delivering high-quality therapy and care from bedside in the acute
facility, to the rehabilitation hospitals or skilled nursing facilities, to the outpatient clinics or
health maintenance and wellspaces, and to the home. It is not far to imagine the babyboomers
in the driver's seats of multiplayer games everywhere, starting in their retirement
communities-the teens will only follow suit! At Home is easy to work on the active recovery
of relational, cognitive, behavioural probelms for Participation and Authonomy, is possible
to manage aspects of integration with environment (fisical and not fisical), is possible to
sustain step by step the motivations to recover.
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CONCLUSIONS : Perspectives to development.

o Modify actual Rehabilitation Guidelines and Protocols, or create some new protocols to
apply to Home Based Rehabilitation .

o Development of new training programmes to give to the patients (and their families )
abilities to apply and follow actively these protocols .

o Development of new software for the remote ( place and time) management .

o Planning of new Technical Aids (easy and light ) well integrated to this Home process .

o Planning for new educational training for rehab-professionals to be able to manage all
these(therapeutical and technical ) aspects.

o Development of a working-Net connecting laboratories, rehabilitation facilities and
persons in treatment .

Surely this is crucial , applying also many of the results of Robot Rehabilitation , for
Rehabilitation future. To avoid financial Paradox, but in the maintime focusing our
interventions to the main objective : the real qualty of life for the Persons in Care, and side
by side for the Community.
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Exercise And Chronic Disease
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Exercise is an effective rehabilitation intervention. Abundant scientific research during the
last two decades shows that exercise can also be effective in the prevention or treatment of
chronic diseases. Physical inactivity has been identified as one of the most important causes
of morbidity and mortality. The programs that promote physical activity should become
higher priorities in national health care systems.

The relationship between the level of physical activity and chronic disease was first studied in
the context of heart and cardiovascular disease. The level of exercise and physical fitness
correlates with all cause mortality. This relationship is independent of the presence of all other
risk factors for cardiovascular disease.

The incidence and morbidity associated with several chronic diseases such as obesity,
diabetes, hypertension, and cancer have been shown to correlate with the level of physical
activity of the population under study. Although the optimal exercise intervention has not
been defined, it has been suggested that at least 30 minutes of moderate intensive physical
activity on most, preferably all days of the week is a reasonable recommendation.

This level of physical activity is effective in the primary prevention of chronic diseases
mentioned above.
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Osteoporosis And Rehabilitation
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The importance of osteoporosis in our society is not new. Each year there appears many
articles talking about the economic importance from this disease. Pharmacological treatments,
fractures and social costs elevate the amount of the bill to millions of euros (17 billion $ in
USA in 2005, more than 800 millions € per year in Spain). Governments, pharmaceutical
companies and scientific societies worked in the way to stop this medical and economic
problem. But at the same time, some authors began to sustain that it isn't necessary to treat all
the women in the postmenopausal period, doubting the cost-benefit relationship of the
pharmacological prevention of fractures.

In front of this, everyone who works in osteoporosis will defend the importance of prevention.
The main aim is not to prevent bone loss or fractures, the main aim is to obtain an sufficient
amount of bone that protects the woman in the postmenopausal period. Talking about
osteoporosis, Physical Medicine and Rehabilitation, can be considered as a “prevention
speciality” in Medicine. In terciary prevention, and according to the WHO definition of our
speciality (Geneva 1968 “The use of all means aimed at reducing the impact of disabling and
handicapping conditions, and at enabling people with disabilities to achieve optimal social
integration”),

Rehabilitation tries to minimilize the fractures” consequences. But it’s also habitual that we
recive postmenopausal women with osteopenia, and that we start the pharmacological and non
pharmacological treatment from the illness, tryng to prevent the appearance of the fractures.
Nevertheless the most important part of our work with osteoporosis will be the prevention that
we can provide in adolescents, children and young people, and those who attend our
consultation with problems such as back pain or scoliosis. In developing a knolewdge of self
care and prevention, which includes good nutritional patterns, sports culture and right postural
daily activities, this will reduce the need for pharmacological treatments later.
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The Role Of Calcium And Vitamin D In The Treatment Of Osteoporosis
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Deficiency of Vitamin D is associated with decreased calcium absorption, increased bone
remodeling, increased bone loss and decreased secondary bone mineralisation. Deficiency of
Vitamin D causes increased levels of serum Parathyroid Hormone, loss of bone mineral
density and increased fracture risk. Lately an association between Vitaminin D, muscle
function and risk of falling has been established. Muscle tissue contains Vitamin D receptors
and stimulation of these receptors stimulate protein synthesis and growth of the muscle cell.
In male and females over age 60 with high serum levels of 25(OH)D, parameters like walking
speed and sit-to-stand speed have been found to be higher.

Metaanalysis of Randomized Controlled Trials with Vitamin D demonstrated an decreased
risk of falling of about 22% by supplementation of Vitamin D. Falls are a major risk factor for
fractures in elderly, independent of bone mineral density. Metaanalysis of Randomized
Controlled Trials with Vitamin D in elderly patients demonstrated an decreased rate of hip
fracture risk of 26%and nonvertebral fracture risk of %23 by supplementation of Vitamin D,
either in combination with or without calcium. It is accepted that serum levels of 25(OH)D
have to be over 75 - 80 nmol/L in order to decrease fracture risk. In some trials stating that
Vitamin D did not significantly lower fracture risk suboptimal low doses of Vitamin D were
prescribed and compliance problems were mentioned.

The recommended daily allowance is 400 IU Vitamin D for males and females between ages
51-70, and 600 IU Vitamin D combined with 1200 mg calcium over ages 70. For serum
25(OH)D levels to be over 75 nmol/L about 80 - 1000 IU of daily Vitamin D are required. 1
microgram (40 IU) of orally supplied Vitamin D increases serum 25(OH)D level by 1
nanomol/L. Intake and serum levels of Vitamin D generally have been detected to be low in
elderly persons. Intradermal synthesis of Vitamin D is also known to decrease with age.
Therefore Vitamin D supplementation is necessary in the elderly population.
Supplementation with calcium and vitamin D should be recommended in women at increased
risk of osteoporosis, those who are osteopenia and osteoporosis.

In the case of Vitamin D, the dose given should be enough to ensure that circulating levels of
25(OH)D reach a threshold of 50 nmol/l. Combined supplementation should be administered
at doses of 800 IU of Vitamin D and 1000-1200 mg of calcium daily, especially targeted to
those identified at higher fracture risk.Supplementation with vitamin D and calcium should be
done with caution in individuals with renal insufficiency. High dose supplementation carries a
risk of hypercalcaemia with subsequent impairment of kidney function. Special caution is also
required in the treatment of patients with cardiovascular disease as the effect of cardiac
glucosides may be accentuated by supplementation with vitamin D and calcium. The use of
calcium supplements rarely gives rise to mild gastro-intestinal disturbances such as
constipation, flatulence, nausea, gastric pain, and diarrhoea.

Anti-osteoporotic treatments should be used in combination with calcium and vitamin D
supplementation. As a conclusion serum levels of 25(OH)D over 75 - 80 nmol/L decrease
fracture risk. In addition Vitamin D has a significant effect on risk of falling, as well as
muscle function. Supplementation of Vitamin D, can be expected to be beneficial in
postmenopausal,elderly people.
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Improvement In Quality Of Life After Treatment With Teriparatide In
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OBJECTIVES:

This study tries to evaluate the clinical and functional improvement in the quality of life that
could be obtained after treatment with teriparatide in patients diagnosed from osteoporosis
and with previous fractures, using a visual analogical pain scale (VAS) and a quality of life
questionnaire (ECOS-16)

PATIENTS AND METHOD:

16 patients (15 postmenopausal women and 1 man) with the diagnosis of osteoporosis were
included. They were visited in a rehabilitation consultation and they accepted to receive an 18
months subcutaneous injection of teriparatide. 3 were posteriorly excluded because it was
impossible to sustain an adequate monitorization. The date’s collection was made during
consultation and lately by telephonic monitoring. Clinic data (age, gender, height, weight,
previous vertebral and non vertebral fractures), familiar backgrounds, previous treatments
with steroids, antiepileptic or antidepresiv drugs, previous treatments for osteoporosis,
calcium intake, physical activity) and value of VAS and ECOS-16 before and after the
treatment were collected. The appearance of new fractures during treatment was also
controlled.

RESULTS:

In spite of the short number of patients, even in the VAS and the ECOS-16 an improvement
was obtained, both with statistical significance (p 0,03 and 0,01 respectively). It was not
possible to find any relation between these improvements and other clinical factors studied.

CONCLUSION:

teriparatide, an anabolic agent that increases bone quantity and quality in osteoporosis,
presents also an beneficial profile for patients for improvement in aspects related to the
quality of life.
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1. Physical and Rehabilitation Department Hospital Feira Portugal,

2. Cardiology Department Hospital Feira Portugal,

Introduction:

Cardiac Rehabilitation Programs (CRP), according to American Association of
Cardiovascular and Pulmonary Rehabilitation (AACVPR), preconize individual, quantified,
appropriated, safe and independent exercise, allowing patient to achieve a daily optimal
physical activity level and fitness, associated to life style chances. Aquatic Cardiac
Rehabilitation Programs (ACRP) conceive all these goals. Purposes and Description: Authors
present the ACRP Protocol at Department of Physical and Rehabilitation Medicine-Hospital
Feira, including demographic data from January 2003 to December 2007, specific heart
disease, multiple cardiovascular risk factors (CVRF), functional capacity evolution, cardiac
efficiency, symptomatology, motivation, life style changes, complications.

It’s based in physical principles and psychological effects of water immersion acute /chronic
physiological and subjective responses to aquatic exercise training adaptations aquatic
protocols for cardiac patients and subjective dyspnoea, fatigue, pain and effort scales
(according to several authors).

ACRP Protocol includes: *Patient Inclusion Criteriae: low and moderate cardiac risk
(AACVPR) land CRP (phase II) objectives accomplished 4 to 5 METS daily activities
comfortable performance, before setting the ACRP. *Environmental conditions: water
temperature-31°C air temperature-34°C. *Program: 2x/week 30’-60’stage II-12 to16 weeks
stage III-12 weeks 7-10 patients/session supervised by Cardiologist and Rehabilitation
Doctor. Includes (each session): 1. Phase I (10°-15’) Phase II (10°-30”) Phase III (10-15") 2.
Heart Rate (HR), Blood Pressure (BP), Respiratory Rate (RR) monitorization in land before
set up, during water exercise (each 5°), after ending the exercise. 3. Exercises in different
immersion water levels, in apnoea or abdominodiaphragmatic breathing with different
postures, velocities and kinetic chains. 4. Gait and Step training 5. Relaxing exercises. 6.
CVRF control

Results:

As described in literature: *individual adaptations to water exercise mainly depend in partial
body water immersion, hydrostatic pressure, density, fluctuation, water temperature, deep
inspiration, pulmonary volumes, subjective impressions. *in all patients ss: -decrease in
dyspnoea, fatigue, effort and pain perception subjective scales score compared to similar
exercise intensities in land CVRF symptomatology BP, HR, RR during and after effort,
comparing to CR in land -increase in respiratory and muscleskeletal performance functional
capacity -higher motivational and lower depression levels -no complications during or after
ACR.

Conclusions:

Physical performance improvement associated to a large patient motivation to accomplish the
program and no observed complications, show the importance of ACRP.
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Ambulatory Activity Monitoring: Added Value In Medicine

H.J. Stam'

1. Department of Rehabilitation Medicine, Erasmus Medical Center Rotterdam,Netherland

Most instruments that are used in (rehabilitation) medicine to assess function determine what
a patient can do (capacity). Furthermore, most instruments that assess function objectively are
executed in a laboratory and are short-term. Ambulatory activity monitoring has the purpose
to measure what a patient really does in real life and long-term.

Activity monitoring is of additional value in patient care and research because it is objective
and determines what the patient performs in his own environment. Besides many studies on
the development and validation of activity monitoring we have used activity monitoring in
many clinical studies, including patients with chronic pain, spinal cord injury, amputation of
the leg, spina bifida, heart failure, cerebral palsy, knee and hip arthritis, liver transplantation,
Guillain Barré Syndrome, stroke and CPRS-I.

In this presentation a selection of the most relevant findings from a clinical perspective will be
presented. In most studies we found low to moderate relations between actual objective
activity and other measurement tools such as testing in a movement laboratory (capacity) or
subjective/perceived activity such as questionnaires and interviews.

Generally studies on patients confirm that testing in a movement laboratory or with
questionnaires cannot simply be used to determine what patients actually do when they are
not supervised and in their own environment. Adding the results of activity monitoring to
measurements of capacity and subjective/perceived performance has given us more insight in
how and on what level certain interventions and therapies effect a patients.
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Treatment Of The Dysfunction Of The Neuro Muscles Fascial System By
Non Inonitation Stimulation Mecchanic-Vibrating.

S. Serrecchia , R. Severino , S. Calvaruso , F. Cirillo
1. Italy

The fundamental concept is to treat and correct the dysfunction of the muscolo scheletric
system like a structure composed of different part connect each other .Several theory and
research are confirmed a dysfunction local push and condition the enter structure a some form
of adaptation exist inside the system.(Saharman 2000,Kinetic Control 1998 ,Ingeber 2002).
We propose to treat the tissue by stimulating a tissue with use of mechanic wave low
frequency 1-15 hrtz they have the capacity to stimulate a tissue a cellular level ,and influence
the adaptation triugu the connectin from matrix extracellular and the cells.(Bistolfi 1991 ).
The mechanic vibrational stimulation could have the capacity to stimulate connective tissue
by connection between matrix exrtacellular and cells and reverse,bioconnesinal conductive
system BSC (Bistolfi 1991 ,Ingeber 2000).

From a physic point of view they are a pressure and vibratory impulse low frequency and
short amplitude ,they generate a vibratory mechanic force with the potentily to stimulate a
reparative process on the tissue with a antiflammatory and analgesic effect.
In the human body between the macromolecule of the matrix and the cells exist several
connction ,mediated by the intregrins ,they have the capacity to influence the
movement,form,polarity and the organitation of the cytoskeleton. (Gillespie 2001,Ingeber
2000).

Mechanic point of view the contractile movent of the cells can influence the cells adicent and
on consequence the reaction of the MEC ,this force can influence the function of the
cells(Stolz 2000).Butler 2000.have dimostrade mechanical stimuli can influence the activity
of the cells in vivo and in vitro.
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Plateau In Stroke Rehabilitation
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J. Lains , D. Dias , C. Noronha' , I. Campos
1. ABPG, Gouveia, Portugal,

Stroke is the leading cause of disability world wide and there is no universally accepted
treatment. The initial grade of paresis is regarded as the most important predictor for motor
recovery. The efficacy of traditional stroke motor rehabilitation techniques is heterogeneous.
Repeated practice promotes motor skill learning, but managed-care providers usually restrict
rehabilitation sessions.

Data about late motor recovery are limited, most of them only until the 6th month potstroke.
The brain has a huge capacity to respond to functional need. Brain plasticity related changes
in function are accompanied by measurable changes. Plastic changes in brain networks can
occur in ways that carry behavioural implications over time.

Termination of motor rehabilitation is recommended as patients become more chronic and/or
when they fail to respond positively, termed plateau. Eventually, if the regimen is not varied a
performance plateau will occur. In nonclinical populations, such plateaus have been observed
and overcome with periodization, consisting of varying regimen by breaking it into smaller
phases, during which different skills, durations, and intensities are used. With adaptation, it is
necessary to adjust exercise regimen such that positive adaptations continue to occur.

Given that various combinations of therapeutic exercise conditions may go unchanged, what
has been termed motor recovery plateau may actually be neuromuscular adaptation to
therapeutic regimen. Patients who had plateaued exhibit motor improvements after
participation in task-specific, repeated motor practice protocols, characterized by participation
in challenging exercises, breaking adaptive patterns. In late rehabilitation, the learning process
can be lengthy and small goal attainment over several months is emphasized. The patient is
the best therapist and responds best when the environment, the attitudes of the personnel and
the rehabilitation programs are based on motivation.

Stroke patients experiencing plateaus may in fact be adapting to their therapeutic motor
exercise regimens. The solution for adaptive states in stroke rehabilitation appears to be
adjusting the mode of rehabilitation and challenge of exercise. Much is still to be learned
about exercise in stroke, including the critical elements of training that will induce further
motor improvements to extend the window for meaningful functional gains.
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Can Be Useful The Use Of Body Weight Support Treadmill Training In
Acute Stroke People? A Multicenter Randomized Control Trial

..l
M. Franceschini
1. BWSTT Italian Research Group (GISACI), Rehabilitation Department AUSL of Modena, Italy

INTRODUCTION:

Locomotor training using body weight support and a treadmill (BWSTT) as a therapeutic
modality for rehabilitation of walking post-stroke is being adopted into clinical practice.
However the most part of paper published was about stroke chronic phase, very few trials are
present in International Journal to determine the effectiveness of this intervention in acute
rehabilitation.Recently Yagura et Al(2006) presented a RCT study about post acute
rehabilitation with BWSTT in a small sample. They don't find significants differences
between control group and BWSTT group. The aim of our study was to compare the effect of
BWSTT vs Control Group (CG) with traditional treatment at an early stage of rehabilitation in
one hundred patients affected by stroke.

PATIENTS AND METHODS:

102 first stroke patients admitted to the rehabilitation clinics were randomized into a
sperimental group (SG) and a CG. The SG received 20 sessions of BWSTT for 20 minutes
and for other 40 minutes they received traditional treatment. The CG received traditional
treatment for 60 minutes, both for 5 days a week. Outcome measures: walking velocity for 10
m, Functional Ambulation Classification, Motricity Index, Trunk Control Test, Ashworth
Scale, Barthel Index, Six-Minutes Walking Test associated with Borg Scale, Rankin Scale,
Walking Handicap Scale blood pressure and heart rate were measured before and after every
treadmill session. Assessments were performed before treatment (T0),at the end of the
treatment period (T2), at discharge (T3) and at 6-month follow-up (T4).

RESULTS:

There were no statistically significants differences between the groups at every assessment
regarding to every outcome measures we used. Patients in both groups improved in these
variables from TO to the 6-month follow-up (T4).

CONCLUSIONS:
Our study confirm the data of Yagura in a more important number of sample: the BWSTT
early after stroke is a comparable choice to traditional treatment.

(*) Antenucci R. and Coll. (AUSL of Piacenza), Cisari C. and Coll. (University of Novara),
[annilli M. and Coll. (A.O. of Padova), Magni E. and Coll. (AUSL of Bologna), Malgrati D.
and Coll. (San Francesco Rehabilitation Clinic of Bergamo) and Saccavini M. and Coll. (A.O.
of Parma)
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Post Polio Syndrome - Diagnosis And Rehabilitation

G. Grimby '

1. Rehabilitation Medicine, Institute of Neuroscience and Physiology, Sahlgrenska Academy at Gothenburg University, Sweden,

Polio is still a condition with great relevance for rehabilitation. There may be new cases in
some parts of the world, but especially new and late symptoms will appear in a considerable
number of persons who have had polio 15-20 years or more earlier (50 to 80 % of all
persons). The most characterizing and obligate symptom is new or increased muscle
weakness. In addition muscular or general fatigue and pain are common new complains.

As compensation for the initial but also later loss of motor units, there is reinnervation from
adjacent motor units leading to large (2 times normal or even larger) territories of the motor
units and there may also be a muscle fibre hypertrophy. Mechanisms and implications for the
muscle function of these compensatory mechanisms will be discussed.

For the diagnosis of post polio syndrome a clinical history should be taken including that
there are no other pathology explaining the new symptoms. EMG should be recorded in
relevant muscles to prove the occurrence of initial polio affection and also to evaluate if new
denervation - innervation processes are present. Muscle strength should be measured and also
analysis of respiratory function. It is important with various measures to reduce pain.

New treatment strategies are developing including treatment of on-going immunological
processes. It is important to analyze the activity pattern of the patient and assess whether there
may be evidence of overuse or over-activity or contrary if training and increased physical
activity should be recommended.

In some patients specific resistance and endurance training may be indicated and individually
chosen (guidelines will be presented in the presentation). There is good experience of pool
training. Some persons may be active close to their upper limit. Advices should be given
concerning activity pattern and mobility aids be given as also orthoses when appropriate.
Respiratory fatigue and failure needs special attention including in some cases assisted
ventilation by a facemask for part of the day or during night. Cooping strategies should be
noticed and supported.

As some patients still are in working ages, support and advice concerning the working
situation may be indicated. Any late psychological effect from childhood experiences should
be noted and taken into consideration. It is important of a good knowledge of the
pathophysiological aspects of the new symptoms and also to collaborate with
multidisciplinary well-trained rehabilitation team.
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Peripheral Nerve Injuries - Etiology And Diagnosis

G. Akyuz'

1. University Hospital, Dept of PM&R Marmara, Turkey

Peripheral nerve injuries may occur due to trauma (eg, a blunt or penetrating wound,
stretching and traction, injection or thermal trauma), or acute compression. The patient will
first have a complete physical exam, along with a detailed history of symptoms, and medical
history, including information about traffic accidents, falls or previous surgery. Sophisticated
tests help determine the extent of nerve injury.

A detailed neurologic examination will be performed to evaluate motor, sensory and
autonomic loss. If the examination indicates signs and symptoms of a nerve injury, the doctor
may recommend the following diagnostic tests to determine if a nerve is working normally.
Classification of nerve injury has been described by Seddon in 1943 and by Sunderland in
1951. The classification of nerve injury described by Seddon comprised neurapraxia,
axonotmesis, and neurotmesis. Sunderland expanded this classification system to 5 degrees of
nerve injury. In diagnosis, no specific laboratory studies assist in the diagnosis of peripheral
nerve injuries. Imaging studies are appropriate in cases of suspected nerve tumors, although
false-negative and false-positive findings are possible in MRI evaluation of nerve tumors.
They are appropriate in cases of suspected brachial plexus avulsion injury to evaluate for
avulsion of the nerve roots from the spinal cord.

The other imaging method, CT myelogram can be used to investigate for suspected brachial
plexus avulsion injury. Additionally, there is no specific histology studies assist in the
diagnosis of patients with peripheral nerve injuries. Electrodiagnostic studies are very
important because these objective tests are useful in detecting nerve injury and/or nerve
compression and in identifying early stages of recovery. It can be divided into two steps:
Needle electromyography (EMG) and nevre conduction study (NCV).

Needle Electromyography (EMG) This test measures how the muscles supplied by a specific
nerve are working. Needle EMG findings correlate poorly with the degree of axonal loss. A
concentric needle electrode is inserted into the muscles that appear to be affected by a nerve
injury. An instrument records the electrical activity in the muscle at rest, and as the muscle is
slightly moved and maximally contracted. It is performed at any time following nerve injury.
But needle EMG testing may yield false-negative findings if it takes before 4 weeks for
muscle fibrillations to become apparent.

Evidence of denervation is indicated by the presence of fibrillations in the muscle.
Reinnervation is noted by the presence of motor unit potentials. Nerve Conduction Study
Similar to electromyography, this test measures how well electrical signals are transmitted
through the nerves. The nerve is stimulated by electrodes placed at two different points in the
affected area. Nerve conduction is measured by dividing the distance between the two points
by the difference in time it takes for the impulse to travel between them. This yields a 'meters
per second' speed of nerve conduction. In general, sensory responses are affected earlier and
more severely than motor responses in peripheral nerve injuries.
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A reduction in sensory response amplitude of 50% or more, compared to the other
(unaffected) side, is the most sensitive indication of peripheral nerve injury.

A nerve conduction study performed 3-7 days after a peripheral nerve injury may show low-
amplitude evoked compound muscle action potential (CMAP) with normal amplitude sensory
nerve action potential (SNAP), a pattern usually interpreted as nerve root injury/avulsion. In
some instances, the conduction block may be too proximal to be demonstrated reliably by
conventional motor nerve conduction studies. In these instances, F-wave responses may be
absent despite the presence of more normal distal evoked CMAP responses.

Additionally, somatosensory-evoked potential (SEP) testing and/or nerve root stimulation
may be used to demonstrate proximal conduction block even at the nerve root level. As a
conclusion, a carefully planned and executed electrodiagnostic study is paramount in the
evaluation of nerve injuries. Some types of injuries may necessitate the use of unconventional
studies to adequately assess the degree of axon loss to each individual nerve branch or
fascicle.
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Rehabilitation After Upper Extremity Nerve Repair

1
B. Kuran
1. Sisli Etfal Teaching and Research Hospital, Dept. of PRM, Istanbul, Turkey

After surgical repair of traumatically injured peripheral nerves of the upper limb , the
individual faces a long period of motor and sensory disturbances. The aims of hand
rehabilitation after nerve injuries are to try to optimize the results of surgery and increase the
patient's physical performance and life quality.

A comprehensive rehabilitation program includes, besides patient education, implementation
of physical or medical treatments to alleviate pain , protection against further complications
like joint contractures and unintentional accidents due to sensory loss , and evaluation of
sensory and motor recovery with various methods.

Of the three peripheral nerves of the hand , median and ulnar nerves provides the sensation of
the palmar side and innervate the intrinsic hand muscles that are essential for both dexterity
and power. On the other hand, injuries of the radial nerve have a better outcome with almost
no sensory loss. Splinting is essential to prevent contractures, to replace the loss of motor
power and to encourage early use of the hand. Besides scar massage, electrostimulation and
ultrasound are widely used physical modalities.

Due to the numerous factors that influence wound healing and nerve regeneration, further
research is needed to find more scientific rather than clinical evidence on the beneficial
effects of these two modalities. Home or hospital based hand exercises that aim to restore
joint range of motion and neural plasticity , and to condition the uninjured parts of the hand
and arm are a part of patient's daily routine.

In the objective evaluation of sensory, motor and functional recovery, a reliable battery of
questionnaires, conventional tests and performance tests may be used. 2 point discrimination,
sensory recovery according to British Medical Research Council, manual muscle test, grip
and pinch strengths , electromyography , Diseases of Arm and Hand questionnaire and
Sollerman's performance test are shown to be valid tests for such an evaluation.

REFERENCES:

1. Aberg M, Ljungberg C, Edin E,Jenmalm P et al: Consideration in evaluating new
treatment altenatives following peripheral nerve injuries: A prospective clinical studt of methods used to
investigate sensory, motor and functional recovery. J Plast Rec Aest Surg, 2007, 60 (2): 103-117.

2. Dellon ES, Keller KM, Moratz V, Dellon AL: Validation of cutaneous pressure threshold measurement
for the evaluation of hand function. Ann Plast Surg , 1997,38: 485-492.
3. RR Lawrence, Spencer Steffa EL: Diagnosis and Rehabilitation of Pripheral Nerve Injuries. In Trauma

Rehabilitation ed. RR Lawrence, Lippincott Williams & Wilkins 2005, pp: 159-181.
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The Effectiveness Of Dexamethasone Iontophoresis In The Conservative
Treatment Of Patients With Carpal Tunnel Syndrome

D. Sindell, T. Duymaz 2, S. Esmaeilzadeh 2

1. Istanbul University, School of Physical Medicine and Rehabilitation, Istanbul, Turkey,
2. Istanbul University, Istanbul Faculty of Medicine, Physical Medicine and Rehabilitation Department, Istanbul, Turkey,

Objective:

Conservative treatment of patients with mild or moderate CTS has been preferred because of
successful consequences of these methods. The aim of this study is to evaluate the
effectiveness of dexamethasone iontophoresis (DI) as conservative treatment modality in
patients with mild idiopathic CTS and compare the efficacy of DI with placebo iontophoresis
(PD).

Materials and Methods:

58 patients with electromyographically confirmed mild CTS are included in the study and
randomized into two groups, DI (n=20) and PI (n=18) groups. All patients have been treated
five times weekly for 3 weeks (total set number: 15). DI and PI applied at intensity level of 2
mA for 20 minutes by using dexamethasone and normal saline respectively. All patients
within two groups received a combined physical therapy program that consisted tendon and
nerve gliding exercises, night splint and activity modifications. The outcome measurements
comprised health assessment questionnaire (HAQ), pinchmeter (PM), reverse phalen (rPT),
compression tests (CT) and. The patients were evaluated before treatment (BT), just after
(AT) and 3 months later (3MAT).

Results:

The mean age of patients was 52.12+7.72 years (min: 34, max: 70). When the mean values of
PM, CT and rPT results were compared between groups, there was significant differences in
the 3SMAT measurements (PM: p=0.038 rPT: p=0.019, CT: p=0.016), whereas those weren't
in BT and AT measurements. When the mean of HAQ scores compared between DI and PI
groups, these differences statistically weren't significant in all BT, AT and 3MAT
measurements. As the mean value of HAQ, PM, CT and rPT results in BT, AF and 3MAT
measurements compared within DI group there was significant improvement in 3MAT
measurement values in HAQ (p=0.01), PM (p<0.001) and rPT (p=0.03), but not in CT results
(p=0.05) in comparison with BT and AT measurements.

Conclusions:

These results suggest that treatment with DI is effective modalities in patients with mild
idiopathic CTS. Findings need to be confirmed with other studies including long term follow
up results.
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Management Of Bladder Dysfunction
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1. Rehabilitation Medicine Department, Physical Medicine and Rehabilitation Institute, Udine (Italy),

The management of bladder dysfunction require a clear understanding of the bladder,
sphincter and pelvic floor function. During bladder filling, there is a little change in
intravesical pressure, because of the viscoelastic properties of the bladder smooth muscles
(detrusor muscle). As filling continues, sympathetic efferent fibres stimulate the -receptors
located in the body of the bladder (causing relaxation) and the -receptors located near the
bladder neck (causing contraction). There is also evidence that the sympathetic stimulation
inhibits excitatory parasympathetic ganglionic transmission. As bladder filling progresses,
there are increased somatic discharges via the pudendal nerve to increase external urethral
sphincter activity.

This has been termed the guardian reflex. Evidence suggests that this pudendal nerve
transmission reflexively inhibits the parasympathetic detrusor nucleus. Bladder voiding is
initiated by relaxation of the urethral sphincter followed by a bladder contraction. At the onset
of bladder contraction, decreased -adrenergic stimulation of the bladder neck results in the
funnel appearance of the bladder neck. The bladder contraction itself can be divided in two
phases: the first is a short, rapid rise in intravesical pressure, the second is a more prolonged
period of a sustained pressure, during which the bladder empties. Voiding involves
coordination of sacral parasympathetic efferent stimulation of the bladder, inhibition of post-
ganglionic sympathetic outflow, and inhibition of pudendal somatic outflow to the external
striated sphincter.

These events, as with bladder filling, are coordinated by interganglionic parasympathetic and
sympathetic modulation at the level of the spinal cord, brain stem, cerebellum, and higher
centres. The pontine micturition centre (PMC), located in the rostral brain stem, allows a
normal voiding (detrusor contraction, opening of the vesical neck and urethra, relaxation of
the striated urethral sphincter, and onset of urine flow). Bladder dysfunction include
neurogenic and non neurogenic disturbances. Neurogenic voiding disorders may cause failure
to store (incontinence) or failure to empty (retention).

Neurological lesions above the PMC are usually associated with detrusor overactivity (urinary
incontinence, no or low urine post-void residual-PVR): these lesions include cerebrovascular
accidents, Parkinson's disease, and multiple sclerosis. Neurogenic detrusor overactivity
(NDO) is characterized by the presence of involuntary, unhinibited detrusor contractions.
Patients with these disorders do not develop detrusor external sphicter dyssynergia (DESD)
but may voluntarily tighten the urethral sphincter in an attempt to keep from voiding
(pseudodyssynergia). Medullary lesions (below the pons and above the sacral micturition
centre) are characterized by NDO with DESD (urinary incontinence with variable PVR). The
most common suprasacral lesion is traumatic spinal cord injury (SCI) however, other
suprasacral lesions include transverse myelitis, multiple sclerosis, and primary and metastatic
spinal cord tumours.

Finally infrasacral lesions involving the conus or sacral roots may lead to an absent or
diminished detrusor activity (urinary retention) eventually associated with incontinence
(urethral incompetence). We must outline urinary retention due to detrusor areflexia during
the so-called spinal shock, that has been found to occur after SCI. Bladder management
should not be viewed as an isolated event, but rather as an integral part of a patient's overall
management program.
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The patient is central in this management approach, and the overall medical, psychological,
social, and vocational goals must be integrated into the management approach, and this often
requires a concerted effort between neuro-urologists and physiatrists. The management
approach of the neurogenic bladder and sphincter dysfunction includes behavioural therapy
(triggered reflex voiding, bladder expression or Cred and Valsalva maneuvers, toileting
assistance), intermittent catheterization, pharmacological modulation (anticholinergics and
alpha-adrenergic antagonists), functional electrical stimulation (stimulation pelvic floor
muscles and intravesical electrical stimulation or IVES).

In case of unsuccessful bladder retraining, it is advisable to apply to intravesical
pharmacotherapy, botulinum toxin detrusor injection, augmentation cystoplasty, external
sphincterotomy, indwelling catheter, condoms, pads and external appliances, and sacral
neuromodulation. The non neurogenic bladder dysfunction is prevalent in women and in
males after radical prostatectomy) and include overactive bladder (OAB), urge incontinence,
stress incontinence and mixed incontinence. In these cases the aims of the treatment are
mainly strengthening the pelvic floor muscles (PFM), and inhibiting detrusor overactivity.
The treatment modalities include behavioural treatment (bladder retraining - BR), biofeedback
(BFB), functional electrical stimulation (FES), pelvic floor muscles training (PFMT), and
pharmacological treatment.

In incontinent non neurological patients, mainly in females, PFMT may be used alone or in
combination with BFB and/or FES. As a general rule, the least invasive and least dangerous
procedure for the patient should be the first choice: life style interventions, BR and PFMT
nowadays are considered as the first line of therapy for UI. Particularly PFMT play an
extremely important role in the conservative treatment of Ul and overactive bladder, and
many studies have demonstrated their effectiveness.
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Neurogenic Bladder Management In A Department Of Intensive
Neurorehabilitation: From Indwelling Urinary Catheter To Autonomy
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INTRODUCTION:

The aim of our study is to assess the utility of early removal of indwelling urinary catheter
(IUC) in patients with neurological disease hospitalized in a department of intensive
neurorehabilitation.

METHODS AND SUBJECTS:

239 out of 351 pts (68%), consecutively admitted in our department in a 15 months period,
had a IUC (121 W and 118 M, mean age 66.6 yrs - 16-87). The 51% had an ischemic stroke,
23% hemorrhagic stroke, 17% SCI, 7% brain cancer and 2% TBI. We evaluated leucocyturia,
sympromatic and the presence of urinary tract infections before and after IUC removal. We
adminestered the Barthel Index (BI) in order to evaluate the disability related to bladder
function (range 0-2).

RESULTS:

The mean time for [UC removal was 9.7 days after admission (1-59). In 26 cases there were
necessary more attempts to remove IUC. 94.6% of pts were discharged with balanced
autonomous micturition, 3.3% of pts, all with SCI, with clean intermittent catheterization and
2.1% returned to the IUC because of the worsening of medical conditions. The positivity of
urinocolture was reduced from 82% pre-removal to 51% post-removal and there was a
significant leucocituria decreases (from 59% to 37%). The BI item related to bladder function
improved from 0/2 to 2/2 in 97.9% of patients.

DISCUSSION:

The management of neurogenic bladder dysfunctions is an important part of the rehabilitation
project. The first step is the removal of this aid. Its use is appropriate only in the acute phases
and should be removed as early as possible.

CONCLUSIONS:

Scientific literature shows that in Italy the 67% of patients hospitalized are discharged with
the IUC. A longer use exposes patients to many complications. Our protocol allows the early
removal of the IUC with clinical, psychological and economic positive effects.

REFERENCES:

1. Panariello G. et al. La vescica iperattiva neurogena. Ital J Rehab Med-MR 2006 20:285-91. Igawa Y. et
al. Catheterization: possible complications and their prevention and treatment. Int J Urol. 2008
Jun15(6):481-5.
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Trends Of Technology In The Field Of Functional Electrical Stimulation Of
Extremities
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1. Institute for rehabilitation, Ljubljana, Slovenia

Functional electrical stimulation (FES) is one of the forms of low frequency electrotherapy. It
is used for external control of paretic or par alyzed human extremities eliciting functional
movements. Systematic use of FES is generally believed to have started by Liberson et al.
(1).The condition for application of FES is preserved electrical excitability of lower
(peripheral) motor neurons, so the lesions of upper (central) motor neurons are indication for
FES (2). Therefore, candidates for FES of extremities are selected patients with cerebral
lesions (adult patients with hemiplegia or hemiparesis due to stroke, tumour, injury,
inflammation etc., among these causes by far the most common is stroke cerebral palsy
children and adults with hemiparesis, diparesis, monoparesis etc.) and patients with lesions of
the spinal cord (spastic paraplegia or paresis). The FES therapy is usually initiated once the
acute phase of the disease or injury has passed and the state of the patients has been stabilized.
Safety measures and contraindications for low frequency electrotherapy must be respected
(3).

Before application the practical test of the use of FES should be done and appropriate
parameters of electrical impulses need to be selected for each individual patient. Regarding
the possibility of eliciting the desired movements and the need to evoke contraction of
different muscles and muscle groups, FES can be performed by different number of channels
(electrode pairs): single-channel, dual-chanel or multi-channel stimulation.

The essential components of a typical electrical stimulation device include electronic circuit
generating electrical impulses with commands for setting the desired electrical parameters, an
on/off switch and electrodes with connections to the stimulator. Depending on the types of
electrodes for FES of the extremities, three kinds of electrical stimulation are possible:
transcutaneous stimulation (surface electrodes), percutaneous stimulation (wire electrodes)
and subcutaneous stimulation (implanted electrodes).

In clinical practice, transcutaneous stimulation with surface electrodes is nowadays the most
widely used (4). An important advantage of transcutaneous stimulation lies in a simple
application and relatively low price. It is performed with surface electrodes which are
connected by isolated flexible wires to the stimulator with electronics and commands. The
electrodes are put on the skin over neuromuscular structures to be stimulated. Transcutaneous
stimulation with surface electrodes is definitely the simplest and the cheapest form of FES.
In percutaneous electrical stimulation, flexible wire electrodes are conducted aseptically
through the skin close to the nerve or to the motor endplate zone. Nowadays, this type of
electrical stimulation is rarely used, since percutaneous electrodes present a risk of infection
and are also unpleasant for the patient.

Subcutaneous stimulation with implanted electrodes has been making its way as
technologically most perfected type of FES. The signals are transferred by radiofrequency
transmission via antenna put on the skin over the implanted receiver with the stimulating
electrodes. Compared to surface stimulation the goal of stimulation can be achieved with
substantially lower electrical current strength in implanted electrodes. On the other hand, an
implanted system needs to have high reliability and tissue biocompatibility. Besides, its
dimensions need to be relatively small. The disadvantage of implant systems is the possibility
for the development of peripheral nerve lesion and breakdown of the implant in the tissue,
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which prevents their wider use. It is also associated with a high cost and the functional
benefits have not yet been shown to reduce the overall cost of care (5). Therefore, relatively
small number of implanted systems for FES of extermities have been developed till now. In
the future the use of miniaturized implanted systems is expected to increase in accordance
with the advances in electronics and microprocessing and the perfection of the implant itself.
However, the expectations should be realistic.
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Hemineglect in Stroke Patients
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ABSTRACT:

A large proportion of right-hemisphere stroke patients exhibit unilateral neglect, a neurological
condition characterised by deficits for perceiving, attending, representing, and/or performing
actions within their left-sided space.

Unilateral neglect is responsible for many debilitating effects on everyday life, for poor
functional recovery, and for decreased ability to benefit from treatment. Prism adaptation (PA) to
a right lateral displacement of the visual field (induced by a simple target-pointing task with
base-left wedge prisms) is known to directionally bias visuo-motor and sensory-motor
correspondences and has recently been found to improve various symptoms of neglect. For
example, performance on classical pen-and-pencil visuo-motor tests could be improved for at
least two hours after adaptation.

Effects of PA have also been described for non-motor and non-visual tasks, such as for
somatosensory extinction, for deficits in mental imagery of geographic maps and in number
bisection, and even for visuo-constructive disorders. These cognitive effects suggest this
calibration of sensori-motor transformation may influence the high level space representation.
Lesion studies and functional imaging data point to a cerebello-cortical network in which each
structure plays a specific role, though not necessarily one that is crucial for adaptation.

Prism adaptation could act specifically not only on the ipsilesional bias characteristic of

hemineglect but rehabilitates more generally the other spatial cognition deficits due to damage of
the right hemisphere.
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Introduction:

Previous clinical studies1,2 have shown that mirror therapy was more beneficial in a group of
stroke patients for both upper and lower extremity motor recovery and activity level than a
similar treatment without mirroring. The aim of this study was to define subgroups of stroke
patients whom would benefit more from mirror therapy in terms of hand related activity level.
Methods and Subjects: A total of 72 consecutive inpatients with hemiparesis (median age 63
years), all within one year post-stroke (median time since stroke 130 days) were included.
Both the mirror group (n=40) and the placebo group (n=32) participated in a conventional
stroke rehabilitation program, 5 days a week for 4 weeks. For the same period, the mirror
group received an additional 30 minutes of mirror therapy program consisting of non-paretic
side wrist and finger extension movements using a mirror2. The placebo group performed the
same exercises, but using the non-reflecting side of the mirror. Main outcome measure was
the gain in the total self-care score of Functional Independence Measure (FIM self-care) (FIM
self-care at discharge minus FIM self-care at admission). Subgroups were created (based on
age (younger or older than 63 years), gender, time since stroke (more or less than 130 days
after stroke), lesion type (ischemic or hemorrhagic), side of paresis, proprioception deficit)
and compared in terms of gain in FIM self-care score.

Results and Conclusion: Groups were similar in terms of baseline clinical characteristics.
After 4-weeks of mirror therapy, gain in FIM self-care for mirror group (5.243.8) was higher
than control group (1.1£2.5) and the between-group difference was significant (mean
difference = SE, 95% CI, p value) (4.1 + 0.8, 2.5 - 5.7, p=0.000) in favor of mirror group.
Subgroup analysis revealed that right-side hemiparetic (5.4£1.3 versus 3.3+£0.9), young
(6.4+1.1 versus 2.0£1.0), women (4.6+£0.9 versus 3.7+1.2) with hemorrhagic (4.6£1.2 versus
3.9+0.9), late (5.7+1.0 versus 2.5 £1.2) stroke who had impaired proprioception in the wrist
joint (9.5+0.3 versus 3.7+0.8) benefits more from mirror therapy in terms of hand related
activity level.

Discussion: Not only clinical studies but also studies with fMRI demonstrated that access to
the motor system beyond M1 via dorsal premotor cortex (Pmd) is possible through imagery of
movement. Moreover, network analysis determined a connection of Pmd of one hemisphere
to M1 of the other hemisphere via callosal fibers and PmD of the other hemisphere. Thus,
transhemispheric influence of one M1 is feasible through mirror training of the ipsilateral
hand and this change is mediated by premotor cortices. In our stroke patients, mirror therapy
in addition to a conventional rehabilitation program was more beneficial in terms of self care
activity level than a similar treatment without mirroring for some particular subgroups of
patients.
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Intrathecal Baclofen For Spasticity In Spinal Cord Injury
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Neuropathic Pain Syndromes: Evaluation And Treatment
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This session will address the incidence, education, pathophysiology, evaluation and treatment
of Neuropathic Pain Syndrome (NPS) secondary to peripheral nerve injuries and central pain
syndrome. Neuropathic Pain Syndrome is more common than realized and with newer modes
of treatment becoming more manageable. The pathophysiology of NPS is not known but
studies suggest dysfunction of the peripheral nerve resulting in abnormal sensations projected
to the central cortex or changes in the central nervous system.

The evaluation of patients with NPS obviously includes a clinic exam including rating the
pain with an accepted NPS scale which will be presented. Laboratory tests really confirm the
etiology of NPS but not the extent of the disease or the syndrome itself. The treatment
approach is usually comprehensive but relies on a pharmaceutical approach including
anticonvulsants, antidepressants, analgesics, and topical patches of liododerm. Therapeutic
modalities such as TENS and psychosocial vocational interventions are part of the
multidisciplinary treatment approach. An allogorthim of appropriate pharmaceutical treatment
modalities will be presented for different diagnoses.
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Assistive Technology Importance For Functioning
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Introduction:

Assistive Technology (AT) is defined as 'any item, piece of equipment, or product system
whether acquired commercially off the shelf, modified or customized, that is used to increase,
maintain, or improve functional capabilities of individuals with disabilitiesl. In excellent
paper by Andrich and Caracciolo2 there are many usefull findings for AT future development
and availability. Assistive Technology does not save lives, nor does it reduce morbidity or
remove impairments. Technology - classified by ICF as a contextual factor - can contribute to
reduce disablement.3 It will take time for the general public to become familiar with the ICF
concept that 'disablement' is a situation a person my encounter due to the gap between
personal limitations and contextual factors, rather than an intrinsic characteristic of the person
involved. Functioning as the responsibility of medical doctor was added to health by
European medical specialists council in November 2006.

AT outcome analysis instruments The most popular outcome analysis instruments used in AT
outcome assessment are reviewed by Wessels et al.4 The Quebec User Evaluation of
Satisfaction with Technical Aids (QUEST) (20) is a retrospective self-administered
questionnaire that asks questions about the user's satisfaction with an AT product (eight
items), and the service associated with that product score, ranging from 1 (not satisfied at all)
to 5 (very satisfied). QUEST has been translated into different languages, including SwedishS,
Danish6 Dutch, Italian7, etc. The Psychosocial Impact of Assistive Devices Scale (PIADS)8
is also a retrospective self-administered questionnaire it is filled-in after the user has been
using the device for a certain period. Also PIADS has been translated into different languages,
e.g., Italian, Chinese, etc.

The Individual Prioritised Problem Assessment (IPPA)11 was developed in Europe within the
international study EATS - Efficiency of Assistive Technology and Services. The decision to
create a new tool was taken after a deep investigation into whether instruments already
available for medical measurement, such as FIM12, or for overall quality of life measurement,
such as the Index of health related Quality of lifel3, the EuroQoll4 and the McMaster
Index15 were sensitive to AT equipment.

The result was negative. The Canadian Occupational Performance Measure (COPM)16,
currently available in over 20 languages, was developed in Canada in the same period and is
similar in performance to IPPA. There are also other instruments - although not primarily
designed as outcome measures - that may be useful in this domain. For instance, the EUSTAT
tool17 facilitates clinician and client cooperation to define the user's problem in very precise
terms. The Matching Persons and Technology (MPT) instrument18 is probably one of the best
known instruments in this field. It is intended to probe a client's predisposition to adopt AT
solutions.

Conclusions For improving individual functioning AT selection has to include outcome
assessment.
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Helping a disabled person resume driving after an illness or accident is probably the single
most important step one can take to enhance their participation in society. While the fit,
young, intellectually intact amputee or orthosis user needs only technical guidance from a
professional, many users have other, more challenging, additional impairments such as those
associated with widespread microvascular complications of diabetes or atherosclerosis they
often benefit from a comprehensive driving assessment. This includes consideration of
medical, visual, physical and cognitive factors if no contraindications are found from these
pre-drive examinations, the person is taken for an in-car assessment in a suitably adapted car
with an experienced assessor.

Evidence on the benefits and drawbacks of driving with orthoses are mainly based on the
clinical and practical experience of assessors, but there is now a small literature on driving
among lower limb amputees. This comprises papers based on cross sectional studies of the
experiences reported by convenience samples of amputees attending prosthetic clinics who
were mainly established users. I shall describe one study by Marie Denholm from the Scottish
Driving Assessment Service (SDAS) in which I participated. This was of 195 amputees
(mainly recent) and reviewed their outcome in relation to aetiology and need for different
types of adapted controls. Three times as many right leg amputees were seen compared to
those with a left leg amputation, since automatic transmission is the obvious solution for the
former impairment. Some vascular amputees were unfit to drive because of comorbidities, but
over 90% could potentially return to driving.

Ninety four percent needed automatic transmission but 6% (all below-knee amputees with no
coexisting medical conditions) showed that they could use manual transmission safely. An
equal percentage (again comprising the fittest group of below knee amputees) demonstrated
that they could use their prosthetic limb to operate the primary pedal controls of the car. We
speculate that this may be possible because their brains can work out where their prosthesis is
in space - what Simpson erroneously called 'extended proprioception’. This study also
confirmed, and has been able to quantify, the types of adaptations which amputees need to be
able to drive. In a related follow-up study, it was found that the accident rate of recent
amputees seen at SDAS was not statistically different from the general population, although
the vascular patients had more difficulties as would be expected.

These objective studies confirm what many have known for many years, but they do provide
licensing authorities with evidence, rather than prejudice, on which to make their decisions.
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Evidence- Based Medicine In Treating Low Back Pain-An Update
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Non-specific low back pain is not attributable to a recognizable pathology. Acute low back
pain is usually self-limiting (90% of patients recover within 6 weeks),although 2 to 7 %
develop chronic low back pain. Low back pain is defined as chronic when it persists for 12
weeks or more.

Effective treatments for acute low back pain

Non-steroidal anti-inflammatory drugs (NSAIDs) and muscle relaxants relieve pain more than
placebo does. The various types of NSAIDs and of relaxants are equally effective.
Gastrointestinal complications should be considered when using NSAIDs. The efficacy of
cox-2 specific inhibitors is similar to that of conventional NSAIDs, with a significantly lower
gastrointestinal risk. The advice to stay active expedites the symptomatic recovery and
reduces chronic disability.

Effective treatments for chronic low back pain (CLBP)

Various types of NSAIDs are equally effective and relieve pain more than placebo does.
Behavioural treatment has a positive effect on pain intensity, general functional status and
behavioural outcomes. Currently there is no evidence in favour of any type of behavioural
treatment. Intensive multidisciplinary biopsychosocial rehabilitation with functional
restoration is effective in treating CLBP. A workplace visit increases the effectiveness of
these programs. An intensive back school program in an occupational setting is more effective
than no treatment. Little is known about the cost-effectiveness of back schools. Exercises in
general are also beneficial in treating CLBP. There is no evidence in favour of one of the
exercises due to the contradictory results reported in the literature. Most of the benefit is seen
on the short term (3 - 6 months). Massage is beneficial in reducing pain and improving
functional performance. The effectiveness of other treatments is unknown because of
insufficient or conflicting evidence.

Based on these results the Belgian health insurance system shows a growing tendency not to
reimburse the more passive treatments and stimulates a more active approach, and this not
only in LBP. Socioeconomic factors play an important role in this respect. Recently a special
nomenclature has been implemented for treatment of chronic low back pain related to
workhardening.

Some criticism is advised with regard to the methodology and interpretation of some
evidence-based results.
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Rehabilitation In Rheumatoid Arthritis
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Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease affecting 0.5-1% of the
world's population, twice as often in women. RA has extensive consequences both on the
patient and on the family, together with a significant medical and social burden to the society.
RA is one of the leading causes of functional limitation, and consequent disability.
Classically, most of the RA patients experience moderate disability within two years of
disease onset, and are moderately to severely disabled after about ten years. However, in
recent years, this relatively high disability rate seems to be decreasing with proper patient
management. Rehabilitation in RA is an essential part of the treatment, and actually it should
not be regarded as a separate procedure or program.

Rehabilitation strategies for RA management should focus on systemic impairments like
fatigue, physical deconditioning, depression, together with the work disability in RA patients,
and a variety of regional problems associated with local involvement of joints and other
structures due to the disease. Among the regions mostly affected in RA include the wrist and
hand, knee, cervical spine, hip, and other peripheral synovial joints. The aims of RA
management include relieving the symptoms, preventing joint destruction, deformity,
disability, and early death, preserving quality of life and achieving clinical remission.
Rehabilitative approaches for RA include patient education and joint protection strategies,
exercise, and physical therapy including cold or hot application, electrotherapy and
hydrotherapy. It is an interdisciplinary care by a team including the physiatrist, physical
therapist, occupational therapist, orthotist, nutritionist, psychiatrist and others, taking all the
consequences of the disease into account.

Institution of general therapeutic measures, like education, exercise, rest, joint protection,
physical therapy is of great importance besides giving the proper medical treatment in RA
patients. There is a wide range of opportunities for RA 'patient education' including individual
or group education, printed materials and the internet. These education programs are shown to
be valuable in improving the patient knowledge and behavior. Classically, range of motion
exercises and physical therapy has long been an essential component of RA management
however, aerobic and strengthening exercises are recent additions to these programs.
Exercises including aerobic exercise and strength training in RA have been studied in various
controlled trials for a long time. These studies indicate that most people with RA can safely
perform moderate intensity aerobic exercises. But, caution is suggested for RA patients who
already have significant joint damage, especially in weight bearing joints. Some case reports
and observational studies indicate that patients who participate in rigorous physical activity or
occupations with heavy manual work have more aggressive erosive disease. Strength training
for RA should be done under the guidance of a professional who had knowledge about RA
disease process, joint protection principles and exercise physiology.
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Additionally, protection of unstable or malaligned joints is important for long term success of
the rehabilitation. As the hand function is a major determinant of disability and work status in
RA, splinting of the wrist and hand is important. The aim is to decrease the pain and
inflammation and to support the function or minimize deformity by maintaining the
alignment. Orthotics is also valuable in the lower extremity together with shoe modifications,
such as extra-depth shoes, athletic shoes and shock-absorbing insoles. In conclusion,
management of RA requires the use of a wide range of non-pharmacologic interventions,
carried out by a team of professionals. Open discussions between the patient and the health
professionals will help establishing the priorities. Future research in RA rehabilitation should
address the use of controlled randomized designs, together with measuring both short and
long term effects of the interdisciplinary management.
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An International Call For Rehabilitation Specialists To Join Orthopaedic
Surgeons For An Expert Treatment Of Spinal Deformities.
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Purpose:

To look critically at the present reality of AIS (Adolescent Idiopathic Scoliosis) treatment and
verify the hypothesis that the current prevalence of a single medical specialty could be
creating distortions in patient care and/or cure.

Method:
This is a multifaceted study comprising a review of the evidence on AIS, a bibliometric study
of the general and orthopedic literature since Medline start, and two case reports.

Results:

Evidence exists to support the efficacy of exercises, bracing and fusion (grade B, B and C
recommendations, respectively), but in clinics exercises are generally ignored; braces are used
with criticism, while fusion is considered the only reliable treatment. The literature on AIS
treatment prevails in journals of orthopedic surgery, and therapy papers focused on surgery
have increased from 34% to 55% over the past two decades. The two clinical cases show how
an incorrect psychological approach to the patient and family, as well as inappropriate
conservative treatments can have disastrous consequences for patients.

Conclusions:

Our results seem to confirm the initial hypothesis: The interest of the AIS treatment
community (composed almost exclusively by orthopedic surgeons) has shifted toward fusion
whereas research has increased, while conservative treatment is suffering a decrease in
professional interest (and diminished research). AIS requires expert, committed evidence-
based care, but other specialists totally devoted to conservative treatment, particularly (but not
exclusively) Physical and Rehabilitation Medicine specialists, should enter the field to create
better treating teams.
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Medical Hydrology: Which Way(S) To The Future?
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1. Portual

Balneology or Medical Hydrology has been an important modality in the area of Medicine
with a wide scope of interventions which include prevention, treatment and rehabilitation of a
large number of health conditions.

Since early times mankind used water, steam or mud as therapeutic agents, first as a purely
empiric exercise but in our times with a remarkable progress on its scientific basis.
Almost every culture developed these procedures. Within Europe and Mediterranean Region
Medical Balneology is historically linked with the best Medicine practice. Great names of our
profession were hydrologists in many of our countries.

During the two last centuries we assisted of a growing interest and knowledge of the
properties and therapeutic principles of balneology, including physical (hydrostatic,
hydrodynamic, thermal), chemical, biologic and psychological factors in their action
mechanisms.

In many of the current 27 countries of the European Union, Balneology integrates the field of
PRM or is highly related with its daily practice. The use of water as a natural physical agent
or as a mean of body immersion to help Kinesytherapy techniques by buoyancy, hydrostatic
pressure or hydrodynamic resistance is widely known.

At this stage we must reflect and think about the future developments of this medical field.
Topics as education, research, definitions, standards, organization, institutions, international
cooperation, legislation and reimbursement are essential to benefit a large number of patients
that keep looking for this kind of care.

In this lecture we express our opinion within these topics and about what should be the main
goals to achieve in order to get a real scientific progress in Medical Hydrology.
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Patellofemoral Pain Rehabilitation

M. Zeki Kiral]:)1
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Patellofemoral pain syndrome (PFPS) is the most common diagnosis in patients with knee
pain. Studies have shown PFPS to be the most common single diagnosis among runners and
in sports medicine centers. Eleven percent of musculoskeletal complaints in the office setting
are caused by anterior knee pain which most commonly results from PFPS. It constitutes 16-
25% of all injuries in runners. The diagnosis of PFPS is clinical, and despite the fact that
management can be challenging, a well-designed, nonoperative treatment is usually all that is
necessary.

Several factors may predispose for PFPS via alterations in patellar tracking, increased
patellofemoral joint forces, or combinations of these biomechanical features. Overuse,
trauma, and anatomic factors appear to be overwhelming. Generally, a careful history and
physical examination suffice to make the diagnosis of PFPS. Overuse, recent changes in
activities and any changes in the frequency. duration, and intensity of training should be
noted. Other possible causes include inappropriate footwear, and lower extremity resistance
training and conditioning activities. Injuries like patellar subluxation or dislocation, trauma, or
surgeries, should be noted because they may cause directly injure the articular cartilage or
alter the forces across the patellofemoral joint, resulting in anterior knee pain.

The examination should aim to identify features that may alter patellofemoral mechanics.
PFPS is primarily a clinical diagnosis and, for many patients, treatment can be initiated
without imaging. Radiography is an adjunct to the history and physical examination and
should be performed in patients with trauma or surgery, effusion, and resistence to treatment.
The management of PFPS entails the implementation of a comprehensive rehabilitation
program. Reduction of loading to the patellofemoral joint and surrounding soft tissues is
paramount. The rehabilitation program should focus on correcting the findings identified on
physical examination. In some patients quadriceps strengthening may be necessary.

Others may have adequate quadriceps strength but tight lateral structures or poor quadriceps
flexibility. Soft tissue techniques and flexibility exercises can be beneficial for those patients.
Simple analgesics or nonsteroidal anti-inflammatory drugs, glycosaminoglycans, bracing,
patellar taping and foot orthoses are the other treatment alternatives in this regard. Surgical
consultation for PFPS may be needed for patients whose symptoms persist despite a thorough
rehabilitation program of at least six to 12 months, and in whom other causes of anterior knee
pain have been excluded. Surgical options include release of the lateral retinaculum, articular
cartilage procedures, proximal realignment, and distal realignment, often with
anteromedialization of the tibial tubercle.
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Oncological Rehabilitation Versus Palliative Care
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With advances in treatment that have occurred during the past two decades, cancer has
become a chronic disease for many patients. The price of increased longevity has sometimes
been the persistence of mild to severe functional impairment either as a result of the disease or
its treatment. Cancer rehabilitation can be defined as a process that assists the cancer patient
to obtain maximal physical, social, psychological, and vocational functioning within the limits
created by the disease and its resulting treatment. Rehabilitation of the cancer patient should
focus on preventive interventions to decrease functional impairment and maximize the quality
of the individual patient's life. Nearly 90% of all cancer care is delivered in outpatient
settings.

Outpatient care is broadly defined to include home care, rehabilitation units or centers, skilled
nursing facilities, nursing homes, and hospice care. Therefore it requires a coordinated
approach by the health care system.

Dietz (1981) identified 4 categories of cancer rehabilitation that address the scope and course
of the illness a) Preventive interventions, b) Restorative interventions c) Supportive
interventions and d) Palliative interventions. Rehabilitation of the cancer patient should focus
on preventive interventions to decrease functional impairment and maximize the quality of the
individual patient's life.

Rehabilitation efforts should include regular reassessment as they transition into a new phase
of illness. Treatment and prevention of disability and its rehabilitation requires comprehensive
and multidisciplinary rehabilitation services based on a problem oriented approach. Despite
better treatment methods and higher survival rates today, the medical community has not been
able to change their attitudes toward cancer rehabilitation and sufficiently differentiate it
from palliative care.

The World Health Organization (WHO) defines palliative care as 'an approach that improves
the quality of life of patients and their families facing problems associated with life-
threatening illness, through the prevention and relief of suffering by means of early
identification and impeccable assessment and treatment of pain and other problems, physical,
psychosocial and spiritual.' This is particularly true when patients are in advanced stages and
have a very low chance of being cured or when they are facing the terminal phase of the
disease. Because of the emotional, spiritual, social and economic consequences of cancer and
its management, palliative care services addressing the needs of patients and their families,
from the time of diagnosis, can improve quality of life and the ability to cope effectively.
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Concept Multiple sclerosis (MS) is an inflammatory, chronic, degenerative disorder that
affects nerves in the brain and spinal cord (1).

Environmental factors:

Specific geographic distribution of this disease around the world. Higher incidence of the
disease is found in the northernmost latitudes of the northern and the southern hemispheres.
Data from migration studies shows that if the exposure to a higher risk environment occurs
after the adolescence (older than 15), the migrant assumes the higher risk of the new
environment (2).

Genetic factors Caucasian population are at a higher risk. The incidence of MS in first degree
relatives is 20 times higher than in general population, suggesting the influence of genetic
factors on the disease. Children of parents with MS have a higher rate of incidence (30-50%)
(3). Epidemiology Incidence: Incidence 0,1 %. Prevalence 1-30 per 100.000 in northern
Europe and continental North America. More frequent in women in a relationship of 2:1. The
age of onset peaks between 20 and 30 years. Almost 70% of patients manifest symptoms
between ages 21 and 40. Disease rarely occurs prior to 10 or after 60 years of age.

Physiopathology

It is considered to be an autoimmune disorder where the immune response engages a broad
range of immune cells that target a limited number of brain antigens (1). The consequence is
that the oligodendrocytes and even the axons are damaged. And thus becomes myelin
disrupted and action potentials affected. Demyelination slows conduction of nerve impulses
which determines neurological symptoms. MS is characterized by intermittent damage to
myelin followed by remyelination, that takes place in early phases of the disease, The
oligodendrocytes that originally formed a myelin sheath cannot completely rebuild a
destroyed one. The newly-formed myelin sheaths are thinner and often not as effective as the
original ones. Repeated attacks lead to successively fewer effective remyelination, and this
one to the disease progression. As different nerves are affected at different times, MS
symptoms often exacerbate, improve, and develop in different areas of the body. Types
Multiple sclerosis is classified according to frequency and severity of neurological symptoms,
the ability of the central nervous system (NS) to recover, and the accumulation of damage. 1.
Relapsing-Remitting MS causes exacerbations that occur with increasing frequency, along
with periods of remission. 2. Primary progressive MS causes steady progression of symptoms
with few periods of remission. 3. Secondary progressive MS is initially similar to relapsing-
remitting MS but eventually follows a progressive course without remissions. 4. Relapsing-
Progressive MS causes cumulative damage during exacerbations and remissions.
Signs and symptoms Common ones: Balance and equilibrium abnormalities Bladder and
bowel dysfunction Behavioral changes Cognitive dysfunction Sensibility abnormalities Motor
abnormalities (spasticity/tremor/ataxia) Sexual dysfunction Vision abnormalities Dysphagia
Speech disorders
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Pain Prognosis Favorable factors: Females Low rate of relapses per year Complete recovery
from the first attack Long interval between first and second attack Symptoms predominantly
from afferent systems (i.e.,. sensory symptoms) Younger age of onset Low disability at 2 to 5
years from the disease onset Later cerebellar involvement Involvement of only one CNS
system at the time of onset.

Infavorable factors: Males High rate of relapses per year Incomplete recovery from the first
attack Short interval between first and second attack Symptoms predominantly from efferent
systems (i.e.,. symptoms of motor tract involvement) Older age of onset Significant disability
at 2 to 5 years from the onset acute onset Early cerebellar involvement Involvement of more
than one CNS system at the time of onset.

Diagnosis

Complete medical history, NS examination, diagnostic tests, such as magnetic resonance
imaging (abnormalities in the brain and spinal cord, particularly in areas rich in myelin),
evoked potential tests (measure a delay and weakening of nerve conduction), lumbar puncture
for presence of antibodies in cerebrospinal fluid.

Therapy

I. Pharmacological:

1. Disease-modifying therapy: Interferon beta-la Interferon beta-1b Glatiramer acetate
Interferon beta-1a Natalizumab

2. Treating Progressive MS Mitoxantrone is sometimes used to treat people with
worsening relapsing-remitting MS secondary-progressive MS progressive-relapsing
MS.

3. Therapy for relapses are often treated with steroid-type drugs such as

adrenocorticotropic hormone, prednisone or intravenous methylprednisolone to reduce
the severity of an individual attack of MS particularly in the earlier stages of the
disease. They are of no value during progressive stages and may even produce harmful
side effects. Long-term use should be avoided.

4. Symptomatic therapy depending on the symptomatology.

II. Physiotherapy and Occupational therapy Most different studies of physiotherapy and or
occupational therapy applied to MS - systematic reviews and clinical trials - show no clear
evidence of impairment reduction, disability and quality of life improvement after different
types of therapy (4, 5, 6). However in most of these studies, benefit perception from patients
was reported. There is lack of randomized controlled efficacy studies in most intervention
categories of physiotherapy and/or occupational therapy for multiple sclerosis.
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In the past 30 years, the limitation experienced by people in connection with disorders of
some functions and structures is becoming very important. These “disabled” functions can be
compensated by undisturbed functions, i.e. health and environmental factors. The concept of
disability has become an umbrella term in an international context in the area of functional
disorders, activities and participation.

It is one of the basic pillars of the International Classification of Functioning, Disability and
Health WHO (ICF). It has been found that disability is evaluated differently in the individual
countries of the world. In November of 2007 at a conference in Milan, in the framework of
the EU Measuring Health and Disability in Europe — MHADIE project SP24-CT-2004-
513708, the European Commission, the Organization for Economic Cooperation and
Development (OECD), representatives of the WHO, the UN, other European organizations of
citizens with disabilities agreed that ICF would be used as a basic methodology for evaluating
the functional abilities of persons with disabilities.

The rights of disabled persons are increasingly becoming part of the legislation. The aspect of
disability connected with the fact that there is a constant increase in life expectancy, which
also entails an increasing number of health problems in old age, is becoming especially
important. It is expected that a third of Europeans will be more than 60 years of age in 2020 It
is necessary that conditions be created for disabled persons leading to their greatest possible
independence.

The European Union and the other countries of the world need good-quality, reliable and
comparable data. Without this data, it is impossible to understand and evaluate the
development of the overall situation of disabled persons. From this point of view, ICF is of
great importance, as it forms a conceptual framework permitting further developments in this
area. Thanks to ICF, it is possible to better define and evaluate the positive or, on the other
hand, negative impacts of various aspects of the environment on the participation of person
with disability — how this environment mitigates the consequences of the disability
(facilitation) or, on the other hand, how it aggravates the disability through the creation of
new obstacles. The easier it is to evaluate these data, the greater the benefit and development
of policy, from the local, regional and national level up to the European level.
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During the 6th Mediterranean Congress of PRM, taken place in Vilamoura of Portugal in
October 2006, an interactive session was organized concerning the medical rehabilitation
services in the several Mediterranean countries and how to find a road map for a harmonized
development of these rehabilitation services.

Analysing a questionnaire sent to all the participating Mediterranean countries and listening
carefully to the presentations and comments of the several participants to that interactive
session we concluded to a minimal network of rehabilitation services (MNRS), derived from
the answers to the sent questionnaire and the acceptance by the majority of the participants.
This MNRS was sent to all our members coming from 23 Mediterranean countries and
suggesting them to use it as a road map for global rehabilitation services development within
their own country.

The MNRS includes the following: 1. Phases of rehabilitation intervention: a. Intensive
rehabilitation, b. Completion of the recovery process and of the rehabilitation project, c.
Maintenance and prevention of progress of disability, 2. Organization levels of Rehabilitation
Services in 3 phases: a. hospitalization, b. residential, c. outpatient, 3. Network of
rehabilitation services delivery in: a. Long-term hospital settings, b. Outpatient recovery and
functional re-education clinics and hospitals, c. Extra-hospital rehabilitation settings, d.
Outpatient rehabilitation centres, 4. Intensive rehabilitation interventions delivery: a. Multiple
specialty and/or single specialty hospital facilities, b. Extra-hospital rehabilitation settings, 5.
Rehabilitation Centres focused on special PRM branches: a. Spinal Cord Injuries, b.
Paediatrics, c. Neuropsychological problems, d. Traumatic Brain Injuries (including strokes).
During the 7th Mediterranean Congress of PRM in Portorose of Slovenia, a new interactive
session will be organized to present the implementation process of the MNRS in the several
Mediterranean countries.

A new questionnaire has been circulated and analyzed with the aim to identify the progress
and the difficulties in the implementation of some provisions of the MNRS in some of the
Mediterranean countries. The presentations of the colleagues from the several Mediterranean
countries, as well as their comments and proposals, will help the Mediterranean Forum of
PRM to find the best ways to support those countries facing serious problems in the
implementation of the MNRS.
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Introduction:

There is no consensus concerning which standardized upper-extremity motor-scale is best
suited for routinely assessing of motor function in the upper-extremity post-stroke.

Objective:

The aim of this study is improvement of assessment of motor recovery of patients undergoing
inpatients rehabilitation after acute stroke by comparing of evaluating scoring sensorimotor
recovery of upper-extremity by FMA and ARAT and finding relation in results between these
two tests.

Methods and Subjects:

66 patients (30 women and 36 men) were included in testing. Criteria for selection of patients
were: stable medical state 2-3 weeks after the stroke, diagnosis was based on patient’s clinical
history, neurologic stroke examination confirmatory by CT -computed tomography and NMR,
and preserved cognitive verbal and nonverbal communication. The following assessments
were completed within 72 hours of admission and 24 hours before discharge.

Results:

There were 66 patient n=66. The mean age = SD of our patients was 60+13.There were 36
men and 30 women. The study sample included patients with moderate stroke severity as
assessed by their admission neurologic impairment, NIHSS score, 10+5.5. The 2 upper-limb
motor scale (ARAT, FMA motor score) correlated highly with one another, both on admission
p=.50, P<.001 and on discharge p= .60, P<.001.

Discussion:

These floor and low ceiling effects affected the ability of the responsiveness index to detect
change in their scale scores. Both these scales could ideally assess functional motor recovery
in moderate- stroke patients but it would be less ideal in mild or severe stroke patients.
Conclusion:

Both the FMA motor score and the ARAT test were equally sensitive to change during
inpatient acute rehabilitation and could be routinely used to measure recovery of upper-
extremity motor function.
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Aims: The aim of the study is to verify the predictive capacity of the FIM Scale related to
stroke long term outcomes.

Methods and Subjects:

The study included all patients admitted with diagnosis of acute stroke between May 2000
and April 2001. All patients were evaluated using the FIM Scale at the admission and at the
discharge from the hospital, after 6 months and after 4 or 5 years from the stroke. Deaths,
cause of deaths and relapsed stroke were recorded during all the 5 years of the study.

Results:

We classified all the patients in 3 groups: 1) death people 2) patients included in this follow-
up 3) patients no longer traceables. Comparing the 3 groups average Fim Scores at the
admission in the hospital, group 1 shows a statistically significant lower average than the ones
of the other 2 groups. Groups 2 and 3 have comparable Fim scores at the admission and at the
discharge from the hospital. Almost all the deaths occurred within the first 6 months after the
stroke.

Discussion and Conclusions:

After 5 years from the stroke older patients worsen their Fim Scores more than younger ones.
In general the best Fim Score turn out to be the one after 6 months from the stroke. After 5
years the Fim Score is generally worse than the one after 6 months but better than the score
recorded at the discharge. The subjects admitted in rest homes after the discharge from the
hospital show a Fim Score at 5 years worse than the score recorded at the discharge. Patients
returned to their homes after the discharge from the hospital point out a significant
improvement of the Fim Score within the discharge and the evaluation at 6 months.
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Introduction:

Functional Independence Measure (FIM) is arguably the main outcome measure in
rehabilitation medicine (1) and an important casemix tool (2). Institute for Rehabilitation in
Ljubljana (IRSR) provides complex rehabilitation for the territory of Slovenia, admitting
~1300 cases per year. Compulsory FIM assessment at admission and discharge, integrated
into the hospital information system, was introduced in 2004. We aimed at verifying the
clinical observation that rehabilitation demandingness is increasing over time because of
decreasing patient ability at admission.

Methods and Subjects:

FIM scores of stroke (CVI) and multiple sclerosis (MS) patients gathered between Sep/2004
and Sep/2006 were compared to patients with the same diagnosis (N=144 and 74,
respectively) from the Sep/1999 Sep/2000 period, whose data were obtained within an
international research project. For the recent period, only first admission cases were
considered (N=651 for CVI, 151 for MS). Sex structure (~61% men) did not differ between
the periods. Because of significant difference in average age between periods (~2 years in
favour of the recent period in both groups), ANCOVA was used to test for difference in
average FIM score (motor, cognitive and total) between the periods within each diagnostic
group while adjusting for patient age.

Results:

In both groups, motor and cognitive FIM scores were ~5 points lower on average the 2004 06
period, thus the average total score was ~10 points lower. However, the average difference
between discharge and admission score has increased over time (in total by ~1 in CVI and ~3
in MS).

Discussion and Conclusion:

In general, IRSR is admitting more severe patients than 5 10 years ago. Because of S shaped
nonlinearity of the FIM scale (3), the actual difference is even larger than the FIM scores
show. The difference is associated with increasing patient age. It is encouraging that
nevertheless, the expected age-adjusted functional independence gain during rehabilitation
has slightly increased.

References:
1. Cohen, ME, Marino, RJ (2000). The tools of disability outcomes research: functional
status measures. Archives of Physical Medicine and Rehabilitation, 81 (12): S21-S29
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model of rehabilitation for severe stroke: an Australian experience. Archives of Physical Medicine and
Rehabilitation, 88 (7): 827-832.

3. Lundgren-Nilsson, &#197, Tennant, A, Grimby, G, Sunnerhagen, KS (2006). Cross-diagnostic validity
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Purpose:

The purpose of this study was to test the General Motor Function assessment scale (GMF) for
content and criterion validity in geriatric home-rehabilitation. Furthermore, the GMF was
analysed with respect to sensitivity, distribution, and for floor- and ceiling effects.

Method:

Content validity was explored by questionnaires circulated to ten experts in the field of
geriatrics. Three assessment instruments were used to test 66 patients in home rehabilitation.
In order to evaluate criterion validity GMF results were compared to results from the ADL-
taxonomy test, and the Timed “Up and Go” (TUG) test. GMF scores were analysed regarding,
sensitivity, distribution and to check for floor or ceiling effects. Comparisons between pre-
intervention assessments and post-intervention assessments were also made. Non-parametric
statistics were used.

Results:

GMF covered and measured areas of relevance according to content validity. No floor effects
in any of the subscales of GMF were seen. Comparison of pre-intervention and post-
intervention assessments showed significant ceiling effects for all three subscales. As for
criterion validity all subscales of GMF in terms of dependence, pain and insecurity correlated
significantly with the activity parameter mobility of the ADL-taxonomy and TUG. GMF was
sensitive enough to demonstrate changes between pre-intervention and post-intervention
status.

Conclusions:

GMF is a relevant instrument of assessment suitable for physiotherapists rehabilitating elderly
in the home environment. For elderly with minor functional limitations the GMF shows
ceiling effects.
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Introduction:

Longitudinal validity is the ability of an outcome measure to detect real change over time.
The Disability of the Arm, Shoulder & Hand (DASH) questionnaire is a comprehensive self-
report measure, well used in rehabilitation. More recently a shortened version - the Quick
DASH has been developed. The DASH takes approximately 5 minutes to complete, the Quick
DASH 2 minutes.

Aim:

To compare the longitudinal validity of the DASH and Quick DASH in a cohort of
musculoskeletal out-patients with hand trauma and degenerative conditions attending out
patient occupational therapy (OT).

Methods & Subjects:

Consecutive OT hand out-patients completed the DASH and Q-DASH at the start and finish
of treatment. Scores were hypothesised to improve in all cases. Responsiveness was
calculated using effect size (ES), standardised response mean (SRM) and paired t tests.

Results:

Twenty two patients (15 women, seven men 58 years SD 16.6) completed sufficient details to
permit scoring. They received 12 weeks (SD:7.5) of OT treatment lasting 134(SD:87) mins.
Patients had soft tissue or bony trauma n=13 hand surgery n=6 osteoarthritis n=2 arm pain
n=1. Intervention included ADL education n=8 soft tissue massage n=11 hand exercises n=22
splints n=13 mobilisations n=8. Mean baseline and discharge scores for DASH:
50.20(SD:22.27) 19.43(SD:15.61) Quick DASH: 50.43(SD:21.22) 19.70(SD:16.01) were
comparable, both yielded similar ES and SRM statistics, DASH: ES = 1.38 SRM= 1.93 Quick
DASH: ES=1.51 SRM= 1.77 and t tests DASH: t=9.06 p<0.01 Quick DASH t=8.30 p<0.01.

Discussion:

The Quick DASH and DASH demonstrated similar treatment effect longitudinal validity. The
DASH showed a higher SRM, the Quick DASH a higher ES. It is not unusual for different
methods to produce different rankings but it should be noted that ES relates to a large clinical
effect and it is relatively straightforward to detect a large effect size in a relatively
homogenous cohort such as this.

Conclusion:

The Quick DASH is a shorter, more clinically practical self-report measure for upper limb
disability than the full DASH and it has similar longitudinal validity as the longer version
within this clinical population.
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According to the data of Lithuanian State Patient Fund register 505 traumatic SCI patients
(405 men, age - 40,5+ 6,38 100 women, age 40,58 +7,10 ratio 4:1) and 210 SCI
patients(another causes) - 109 men, age 51,64+ 12,64 and 101 women, age 59,02+ 12,32 were
treated in Lithuania in 2003-2006. SCI causes vast social and economical problems. Some
authors, studying the quality of life, determined that it depends on patient’s functional
independence.

The aim of the study was to evaluate validity of functional independence scales and
parameters of physical capacity in determination of the effectiveness of comprehensive
rehabilitation of SCI patients and the influence of various factors on patient’s functional
independence.

The retrospective data of 575 traumatic SCI patients who underwent rehabilitation in the
Centre of Rehabilitation, Physical and Sport Medicine of Vilnius University Hospitals
SantariSki&#371 klinikos in 2000-2006 was analysed. The mean age of rehabilitated patients
was 39,82+6.50 years. 80,14.8% of them were male and 19,86.2% - female patients. The data
of 38 patients were analysed in remote period, at the average after one year. 125 SCI patients
who underwent primary rehabilitation in the Centre 2003-2006 were included into the
prospective study.

The effectiveness of rehabilitation was valued by the changes of functional independence
level (BI, FIM, ADL) and physical capacity parameters during the rehabilitation course. The
influence of SCI level, gender, age on rehabilitation effectiveness was analysed. Patients’
functional independence was assessed on admission to rehabilitation unit and after the
primary rehabilitation course.

The effectiveness of repeated rehabilitation course was assessed comparing functional
independence on admission for repeated rehabilitation course one year after primary
rehabilitation and after this course completion. Evaluating the influence of different factors on
rehabilitation we were using Student’s paired samples T test for independent samples. Also,
the correlative analysis of patients’ status (functional independence ) and different factors was
performed. P-value was chosen less than p < 0.05.
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Scope of Work:

Cancer-related disability is inconsistently detected, possible because common functional
metrics perform poorly in cancer cohorts. This study was undertaken to explore the
clinometric properties of common functional metrics when administered to cancer patients.
Methods: A consecutive sample of 163 community-dwelling patients with metastatic breast
cancer was administered the Medical Outcomes Study Physical Function Subscale (PF-10),
the Older Americans Resource Study (OARS) Activities of Daily Living subscales, and the
Functional Independence Measure (FIM). Pain was assessed with the Brief Pain Inventory
(BPI) and psychological status with the Mental Health Inventory-17 (MHI-17).

Descriptive statistics and analyses of kurtosis were utilized to characterize ceiling and floor
effects. Construct irrelevant variation and sensitivity to discrete impairments (e.g. brachial
plexopathy) were estimated with linear and logistic regression analyses, respectively

Results:

Internal consistency was high for all scales with Cronbach’s alphas ranging from 0.88 to 0.95.
Excepting the PF-10, all metrics displayed pronounced ceiling effects with over 26% of the
sample receiving maximal scores. Self-report measures were insensitive to the presence of
focal impairments. However, clinician-rated metrics were more sensitive with FIM-mobility
subscale scores being significantly lower (p<0.04) in patients with 4 of 5 focal impairments.
Pain and psychological status accounted for as much as 10.9% of the variation in the
functional metrics.

Conclusion:

Measurement of functional in cancer patients using the PF-10, OARS ADL subscales, and
FIM is subject to ceiling effects and construct irrelevant variation. Common self-report
metrics are insensitive to focal impairments.
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The article presents the functional outcome in 36 oncologic patients with lower limb
amputation, admitted for rehabilitation at the Institute for Rehabilitation, Republic of
Slovenia, in the period from 2002 to 2007.

Regardless of its cause, lower limb amputation affects the amputee as severe physical and
psychological disability. Cancer of the bone or soft tissue leading to lower limb amputation
not only impairs the structure of that body part but it affects the entire organism since it
results in body scheme disorder.

Early rehabilitation is essential and is carried out already at departments for surgery where it
focuses on correct positioning of the stump in bed or on a wheelchair as well as on correct
application of compression dressing on the stump aimed at the prevention of swelling and
stump formation, a prerequisite for successful prosthetic fitting at a later stage.

In a rehabilitation institution, the methods of medical, psychological, social and vocational
rehabilitation are aimed at alleviating the disability and handicap of persons after lower limb
amputation to the highest possible level. Team treatment is required with the person after
amputation as an equal member of the rehabilitation team.

The final goal of rehabilitation is to enable patients to re-integrate themselves as fully as
possible into their previous social life and work.

Rehabilitation outcome depends on the patients’ age, their physical condition, the level of

amputation, their primary disease and comorbidities and, last but not least, on rehabilitation
program and heightened public awareness.
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The Future Of Robotics In Rehabilitation
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The progress in modern medicine continuously enhances the diagnostic and therapeutic
possibilities. High sophisticated technology appears also as rehabilitation robot in the field of
physical and rehabilitation medicine. The increase of publications regarding the field of
rehabilitation robotics during the past three years underlines the interest of the scientific
community.

The increase of available commercial system reflects the economic relevance. However there
is still a lack of demonstration of clinical evidence of such systems. Most of projects are
driven by technologists and an involvement of medical professionals is not adequate. Such
developments are very often not suitable for clinical use and do not have any impact.

But also projects that have been initiated from clinicians do not show clear results, if using a
robot, up to now. In addition to that the costs of commercial systems are very high so that
most of them can not gain a widespread use. For the future it can be predicted that robots in
rehabilitation will play a significant role since they provide some unique advantages.

For example the frequency and intensity of treatment can be significantly enhanced by robots.
However it has to be stated clearly that it should be focused on the acquisition of clinical data
instead of the development of a tremendous number of new systems.

The industry is requested to provide systems for reasonable costs instead of enriching systems
with new functions, which are sometimes superfluous for clinical routine use.
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Introduction:

Rehabilitation robotics is gradually being introduced into clinical rehabilitation [1]. The main
advantages of robots are accuracy and repeatability of movement combined with virtual
reality tasks. This possibility is very important, because motivation and cognitive involvement
of a patient has a great impact on the outcome of rehabilitation process. While the evidence
showing that rehabilitation robotics is efficient, the cost of equipment prohibits its use in
chronic stage at home. There is a need for a low-cost universal haptic device that could be
used independently. The aim of our work was to design, build and test such a device.

Methods and Subjects:

According to the requirements and simulation calculations we designed and constructed two
degree of freedom haptic manipulator. Besides haptic manipulator, virtual reality scene for
simple computer game was made.

Results:

After testing rehabilitation device on healthy subjects, it was found that developed haptic
manipulator can be used to provide haptic interaction with user while performing various
tasks such as: reaching and wrist movement.

Discussion:

The main aim of that study was to develop low-cost rehabilitation device that would allow us
rehabilitation of upper-extremity. Besides upper limb, it would be also possible to use
developed manipulator in many exercises regarding balance rehabilitation. Future work will
be directed toward testing rehabilitation device on patients and developing aditional virtual
reality scenes.

References:
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Rehabilitation Engineering, IEEE Transactions on Volume 6, Issue 1, Mar 1998
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Achievemet Of An Experimental Mecatronic Orthotic Device To Assist /
Rehbilitate Orthostatism And Walk In Patients With Complete Paraplegia
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Purpose:
To present an experimental exoskeleton mechatronic orthotic device (MOD), as the first 'step'
in building a robotized orthotic suit, fated to render functional autonomy for paraplegics (and
not only).

Methods:

Description of the main components and problems to solve The modular portant structure,
made of composite materials Compensation of body weight and recovery of the consumed
energy, during the antigravitational movements of the MOD components Optimized solutions
for actionning and energy supply of MOD .

Optimized solutions for the interactions between the internal face of MOD and the assisted
person's skin Solutions to stimulate the venous - lymphatic return circulation, during the
assisted orthostatism and walk of the paraplegic Informatic interaction between MOD'S
sensoristic equipments, commanders & controlers and the assisted person Command
equipment to achieve the main specific locomotor functions

Results:

By covering the exposed research stages, it was built a mechatronic exoskeleton, able to fulfil
functions: standing-up, maintaining orthostatic position, sitting, walking on plane surface,
climbing and descending stairs.

Conclusion:
Researches will continue, the main problems still to be improved spatial balance and getting
out of skids: if/when completely achieved it will result hopefully, in a functional robotized
orthotic suit.
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Virtual Reality Oriented Task To Improve Motor Control?
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Introduction:

In sport rehabilitation often the isokinetic and isometric dynamometry [1] are applied to
identify the muscle strength. In isokinetic conditions a loud vocal stimulation have significant
impact on the results. Similar impact can be achieved by virtual environments offering
capability for providing real time feedback to the subject during the practice [2]. Subjects can
see the effect/consequence of his/her action and change the strategy/strength to achieve the
desired goal. Such goal can be presented in virtual reality (VR) environment which is a
powerful tool and can efficiently replace tasks from the real life [3]. Besides augmented
feedback, the VR can also enable motor learning within environment to the people with
disabilities [4]. Practice, which is essential in motor learning, can be facilitated by designing
attractive VR environments, rather fun tasks or games.

Methods and Subjects:

The goniogram controlled dynamometer was used to apply movement of the lower extremity
and to assess the voluntarily generated joint moment. The joint moment was related to the
object in virtual reality (VR) environment. The participating subject was asked to move the
object in the VR and complete the task.

Results:

The day-to-day increasing velocity in task performance had minor effects on subject’s
success. The increasing difficulty level of applied task showed similar performance for the
two levels, but worse for the most difficult level.

Discussion:
The results indicate a possible learning of motor control skills as the successfulness of the
performed task remained similar in spite of the velocity increase.

Conclusion:

The VR environment widen the possibilities of task parameter control and enhance the
number of possible tasks. These advantages may make the VR superior over the real world
applications in motor control rehabilitation [3].

References:
1. Z. Dvir, Isokinetics: Muscle Testing, Interpretation and Clinical Applications, 2rd ed.,
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Haptic Device Modifed For Mri Environment
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Abstract Magnetic resonance imaging (MRI) is a standard tool in clinical diagnostic and in
the research of a human body. Over the past few years a functional magnetic resonance
imaging (fMRI) has proved indispensable in a human brain research. Clinical studies have
investigated human brain activation during voluntarily arm movements. However a controlled
arm movement task could provide new insides on a human motor control.

To perform such a task a magnetic resonance (MR) compatible haptic interface is needed. A
device used inside MR environment demand high level of safety and electromag- netic
compatibility.

There are three major ditculties imposing limits on the use of a electromechanical device
inside MR scanner. High magnetic °ux density which in mod- ern MR scanners exceeds 1T
makes the use of a ferromagnetic materials impossible.

High level of a radio frequency electromagnetic Zeld and the sensitivity of the scanner
receiver coils limits the use of electronic circuits. There is also limited space within the
scanner bore. A typical diameter of a scanner bore is sixty centimeters.

These limitations makes a design of a MR compatible device a challenging task. The research
in the human motor control lead to the need of a tool capable to dynami- cally control arm
movements inside MR scanner. A few such devices have been developed recently. A hand
rehabilitation MR compatible devices are introduced in [1], [2]. More sophisticated haptic
devices are described in [3], [4]. A two degree of freedom (DOF) hap- tic device presented in
[3] uses hydraulic actuators to generate force.

Ultrasonic motors are used to power two DOF haptic device presented in [4]. However best to
our knowledge no three DOF haptic interface was ever introduced to MR environment. To
imitate reality as much as possible while a fMRI research in progress a three dimensional
virtual environment is needed. This has motivated us to modify the Phantom Premium 1.5
haptic device to work inside a MR examination room. A mechanical carbon Zbre extension
with a three DOF joint has been developed and coupled with the Phantom haptic device. This
ensures the Phantom haptic device to work in a safe distance outside the high magnetic Zeld
of the MR scanner.

A virtual environment which controls haptic and visual feedback has been programmed. This
enables us to investigate a human subject brain activation during the execution of di®erent
virtual environment tasks. Experiments were carried out on a Siemens Trio 3 T fMRI scanner.
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The Effectiveness Of Locomotor Therapy Using Robot-Driven Gait
Orthosis System In Acute Stroke Patients: A Randomized Controlled Trial.
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Background and Purpose:

Locomotor therapy by treadmill with partial body weight support is evolving as a promising
new approach to improve gait ability for severely impaired neurological patients. Using a
robotic-driven gait orthosis system (Lokomat[TM} )instead of the regular training has several
advantages mainly that it enables more repetitive practice of complex gait cycles. In this
prospective, randomized controlled pilot study we evaluated the effectiveness of early
locomotor treatment using the Lokomat system on the functional motor outcome of acute
stroke patients.

Methods:

56 acute stroke patients were enrolled in the study, 29 were treated by the Lokomat and 27
were treated by regular physiotherapy. Lokomat treatment was administered 3 times a week
for 30 minutes combined with regular physiotherapy treatment for 6 weeks. Control patients
received equivalent additional time of regular physiotherapy treatment. All patients were
evaluated at the beginning of the study, and every 3 weeks of the treatment course.

The evaluations included neurological status (National Institutes of Health Stroke Scale,
NIHSS), functional motor assessment (Stroke Activity Scale, SAS), gait parameters
(Functional Ambulatory Capacity, FAC), .

Results:

Over the course of 6 weeks of training, in comparison with the control group, the Lokomat
group showed a significant improvement in a neurological condition according to NIHSS
(p<0.004), in its ability to reach independent ambulation as expressed by higher FAC score
(p<0.01), and in its motor functions as evaluated by SAS (p=0.12).

Conclusions:

This controlled study showed that 6 weeks combination of locomotor therapy using robotic-
driven gait orthosis by the Lokomat and conventional physiotherapy enhances functional
walking restoration in severely impaired acute stroke patients.
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Lower-Extremities Training In Virtual Reality Augmented By Sound And
Sensory Electrical Stimulation
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Introduction:

The use of virtual reality in rehabilitation studies and applications has been increasing steadily
over the last decade. It engages the subjects’ biofeedback which augments the rehabilitation
process and adds to the improvement of the rehabilitation results. The most common modality
of the virtual environment is visual however it has been shown that the feeling of presence
increases when visual information is complemented by other modalities, such as sound,
electrical stimulation, or vibrations. In the present study we propose the setup using visual,
auditory, and sensory electrical stimulation.

Methods and Subjects:

The visual feedback was provided by a virtual mirror — a large screen in front of which the
subject performs the lower-extremity movements while observing two superimposed figures
in a three-dimensional virtual environment: the real time virtual self and the pre-programmed
virtual instructor. The subject is instructed to follow the movements of the virtual instructor as
accurately as possible.

We used stepping-in-place reference pattern which can be described with the same kinematic
and temporal parameters as gait. Short and clear whistle sound signals and sensory electrical
stimulation of the soleus muscles were added to provide the exact timing of the heel-off
moment. We observed the ability of the subjects to adapt to the reference using different
combinations of the employed modalities. The study was performed among 9 healthy adults.

Results:

Results include maximal hip and knee angles, swing-phase and stepping-in-place period
durations in each step to enable the analysis of kinematic and temporal adaptation
respectively, to the reference movements.

Discussion and Conclusion:

It was found that kinematic adaptation is more accurate when visual feedback is present but
error variance is greater however, no significant differences among the modality combinations
are observed in temporal adaptation. No significant differences between auditory signal and
sensory electrical stimulation are observed but both improve temporal adaptation. The results
suggest using the visual biofeedback to improve kinematic adaptation and the addition of
sound or electrical stimulation to improve the temporal adaptation in the further studies or
medical application with the virtual mirror.
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Introduction:

Task-oriented repetitive movements can improve motor recovery in patients with neurological
or orthopaedic lesions [1, 2]. HEnRiE (Haptic Environment for Reaching and Grasping
Exercise) is a robot based haptic environment for simultaneous training of reaching and
grasping movements. It consists of a robot with three active and two passive degrees of
freedom and a grasping device with one degree of freedom. A training scenario that includes a
virtual physiotherapist is introduced and presented are expected performance values for
reaching and grasping movements.

Methods and Subjects:

A patient sits in front of a 3D screen and his hand is attached to the robot end-effector. A
computer generated virtual physiotherapist (VPT) is shown on the screen and her hand
virtually holds the patient’s hand. The robot produces haptic and tactile feedback simulating
forces produced by the VPT. Training scenarios resemble real therapy (passive movements,
active resistance, disturbances, guidance). The VPT introduces a social component into the
robot based rehabilitation, since VPT responds also in visual (gesture and mimics) and
acoustic way (commands, encouraging statements).

Discussion:

The expected performance values are expressed as biomechanical and physiological reactions
(speed of a movement, range of motion, force direction and magnitude, grasp and arm
movement coordination precision of movement), cognitive behavior (coordination and
accuracy, planning of movements), and psychological reactions (joy/relaxation when
successfully accomplishing the task, annoyance when tasks are too difficult or challenging,
enthusiasm when VPT gives praising and encouraging statements, stress/anger when the VPT
is ignorant).

Conclusion:
HEnRiE allows training of complex reaching and grasping movements, while the VPT
scenario provides a suitable platform for upper limb rehabilitation.

References:

1. H. Woldag and H. Hummelsheim, “Evidence-based physiotherapeutic concepts for
improving arm and hand function in stroke patients,” J. of Neurology, vol. 249, pp.
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Introduction:

Experimental studies have shown beneficial effects of visual feedback and virtual reality
provided to a patient during the exercises (1, 2). The aim of our preliminary study was to
improve the ability of the grip force control, balance and release of the grip of the post-stroke
affected hand with the force tracking method, developed by the authors from the faculty of
Electrical Engineering, University of Ljubljana (3).

Methods and Subjects:

The tracking system for the assessment and training of grip force control consists of the two
force measuring units of different shapes connected to a computer for data acquisition and
visual feedback. The tracking task required the patient to track different target signals from
the computer screen by applying appropriate grip force to the force measuring-unit.

The method was applied as a supplemental therapy to 10 post-stroke patients. Some function
of the affected upper extremity was preserved and the patients had no or mild sensory and
cognitive deficits. The patients were trained over a period of 4 weeks 15 minutes daily.
Patients either trained the grip force control in lateral grip or cylindrical grip, depending on
the functional state of their affected hand.

Results:

Most of the patients in our preliminary study showed visible improvements in the overall
accuracy of tracking. Eight out of 10 patients reduced the tracking error, improved the grasp
stability and enhanced the release of the grip. The results of the grip strength assessment show
that 7 patients improved their grip strength during the training. The tracking results indicate
the largest improvements in the patients who had some, yet greatly reduced grip force control.

Conclusion:
The presented tracking method could be used as enrichment to standard rehabilitation
exercises. The advantage of the tracking method is also in the quantitative measure provided
which could be used to evaluate the progress of the therapy. Further studies are needed to
evaluate the effects of the training with the tracking system in comparison to other methods of
hand therapy.

References:
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Initiation Of A National Informatic Network For The Dynamic Clustering
Of The Patients With Spinal Cord Injury
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Purpose:
Presentation of the final data of a National Excellency Research (CEEX) competition,
organized during 2006- 2008 (acronym RISCI), fulfiled in a multidisciplinary consortium.

Methods:
Description of the main steps in the achievement of a virtual database and network structure

Results:

The portal risci.ro (accessed with public, respectively restrictive keys) contains a higly
secured cripted network and database of medical-social data, in the legally protected frame. It
will serve for the future Romanian National Electronic Register of the sequel after SCI.

The public accesibile component (web page forum, chat., multimedia facilities for regularly
tele-conferences, with Jive' participation of specialists and patients, ISCoS and ROSCoS
scientific data).

The patient and his doctor may have protected password acces, for strict periodicaly
actualization (“dynamic clustering') of individual socio-economic and medical information.

Conclusions:

The project represents an original solution at national level, with impact upon the
improvement of the quality and performance of the services offered by the Romanian medical
health and social systems towards the European level of quality. It will ensure periodica!
scientific uptates, effective management interventions, adequate supply of human and
material resources, allow interpersonal communication between patients and specialists,
improve infrastructures, focused on a better SCI prevention, treatment and social
reintegration.
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Introduction:

A person with SCI needs healthcare support also after discharge from the rehabilitation
hospital. Not all clinical problems are manageable by the General Practitioner (GP), and often
SCI subjects (SCIs) has difficulties in accessing specialistic services. Information and
Communication Technologies became thus a tool for simplifying SCI follow-up[1,2].

The present paper describes the development of an Healthcare Portal for SCIs, aimed at
providing SCI people with a connection to both his/her GP and a specialist. Subjects and

Methods Subjects:
12 (3 paraplegic, 9 tetraplegic) of the Friuli Venezia Giulia Region, 11 male and one woman
(age: 30-50).

Methods:

Meetings with SCIs, specialists, and a GP to describe project aims and gather requirements
system specification web application development (ASP and MySQL) system test in a demo
setup deployment of the system in the Regional Healthcare Network. Results All SCIs
participated to the study. The Web portal has been developed according to WAI specifications
[3]. SCIs acceptance was very good, GPs participation was slightly less positive. At present,
the system has been integrated into the Regional Healthcare Network, so that it also complies
with Data Protection rules, including authenticated access by means of a smartcard.

Discussion:

The presented Web Portal may provide support to SCIs non urgent clinical and social
problems after hospital discharge. GPs, often not practically involved in PLM management,
are in this case always involved in patient-specialist communications.

Conclusions:

The portal provides for: a) clinical follow-up, b) legally compliant communications, c)
integrated communications among SCI people, GP, and specialist. Further development
include extension to SCI caregivers, and public forum capabilities.

References:
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Introduction:

This study was performed in the Spinal Research Laboratory at Loewenstein Rehabilitation
Hospital, to determine whether the thoracic spinal cord (SC) has a role in hemodynamic
regulation during head-up tilt (HUT).

Methods and Subjects:

Heart rate (HR), blood pressure (BP), HR spectral components (LF, HF, LF/HF), and cerebral
blood flow velocity (CBFV)were measured during supine rest and HUT in thirteen healthy
control subjects, 10 individuals with T4-T6 paraplegia and 11 with C4-C7 tetraplegia, and
compared between the 3 groups.

Results:

BP response to HUT differed among the groups (p<0.02). During HUT, BP slightly increased
in the T4-T6 paraplegia (from a mean value of 96.24 mmHg to 97.86 mmHg) and in the
control groups (from 92.89 to 95.44), but decreased markedly in the tetraplegia group (from
81.65 to 67.69). The significant correlation found in the control and tetraplegia groups
between increases in HR LF/HF and HR at HUT (r>0.7 p<0.01) was not found in the
paraplegia group. HUT effect on HR and mCBFV was significant in all groups (p<0.001), but
group effect was non-significant.

Conclusion:
Findings were generally compatible with those of comparable previously published studies,
but they also support a role for the mid-thoracic SC in hemodynamic regulation.

References:

1. Mathias CJ, Frankel HL. Autonomic disturbances in spinal cord lesions. In: Mathias CJ, Bannister R,
editors. Autonomic Failure. Oxford: Oxford University Press 1999. p. 494-513.

2. Akselrod S. Spectral analysis of fluctuations in heart rate and other cardiovascular

parameters as a tool for assessment of autonomic control. In: Korczyn AD, editor. Handbook of
autonomic nervous system dysfunction. New York: Marcel Decker 1995. p. 469-493.

3. Catz A, Bluvshtein V, Pinhas I, Akselrod S, Gelernter I, Nissel T, Vered Y, Bornstein N, Korczyn AD.
Hemodynamic Effects of Liquid Food Ingestion in Mid-thoracic Paraplegia: Is Postprandial
Hypotension Related to Thoracic Spinal Cord Damage? Spinal Cord 200745:96-103.

4, Catz A, Bluvshtein V, Pinhas I, Akselrod S, Gelernter I, Nissel T, Vered Y, Bornstein NM, Korczyn
AD. Cold pressor test in tetraplegia and paraplegia suggests an independent role of the thoracic spinal
cord in the hemodynamic responses to cold. Spinal Cord 2007 Epub ahead of print.

5. Catz A, Bluvshtein V, Korczyn AD, Pinhas I, Gelernter I, Nissel T, Vered Y,Bornstein NM, Akselrod
S. Modified cold pressor test by cold application to the foot after spinal cord injury: suggestion of
hemodynamic control by the spinal cord. American Journal of PM&R 200786:875-882.

127



0-023

Surgical Treatment Of Pressure Ulcers In Spinal Cord Injury Patients —
Case Review From October 2005 To December 2007

C. Rito 1, C. Afonso' ,M.D.P. Carvalho' , G. Batista' , F. Faria'

1. Centro de Medicina de Reabilitagdo de Alcoitéo,

Introduction and Objectives:

The patients with spinal cord injury have a high vulnerability of developing pressure ulcers.
This situation originates long periods of bedridden times which, in an acute phase, will delay
the beginning of the rehabilitation programme and, during the patient lifetime will have
serious repercussions in the familial, social and professional reintegration. The surgery
treatment is advised in patients with severe ulcers.

Material and Methods:

The authors present a retrospective study of 63 patients with spinal cord injury that were
submitted to plastic surgery because they had severe pressure ulcers. These patients were
admitted in department of Lesdes Vertebro Medulares of the Centro de Medicina de
Reabilitacdo de Alcoitdo between October of 2005 and December of 2007. The authors will
analyse the data referring to epidemiologic, physiopathology and clinic