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Abstracts of the
4th World Congress for NeuroRehabilitation

MAIN SYMPOSIA

M1-1 Enhancing Training Effects in
Neurorehabilitation after Chronic Stroke:
Cortical Stimulation, Drugs, and
Somatosensory Input

Leonardo G. Cohen
National Institute of Neurological Disorders and
Stroke, National Institutes of Health, USA

Background: Stroke is the leading cause of long-term dis-
ability worldwide and a condition for which there is no univer-
sally accepted treatment. The development of new effective
therapeutic strategies relies on a better understanding of the
mechanisms underlying recovery of function. Noninvasive
techniques to study brain function including fMRI, PET, TMS,
EEG, and MEG led to recent studies that identified some of these
operating mechanisms, resulting in the formulation of novel ap-
proaches to motor rehabilitation based on principles of neuro-
plasticity. Recent neuroimaging studies documented the in-
volvement of multiple primary and nonprimary motor regions
of both cerebral hemispheres in the process of recovery of mo-
tor function after stroke. In general, patients with no residual
impairment show activation patterns close to those exhibited by
normal persons, whereas those with more profound impair-
ment activated multiple regions in both cerebral hemispheres.
TMS studies have shown that both primary and nonprimary mo-
tor regions contribute to functional recovery after stroke. Evi-
dence is mounting for the involvement of interhemispheric in-
teractions as influential factors in the process of motor recovery.
It is clear that functionally relevant adaptive changes take place
in the human brain after focal injury. But can we modulate
them? Basic science studies showed that manipulation of envi-
ronmental, behavioral, and pharmacologic factors can influ-
ence cerebral reorganization. From our knowledge of how the
brain responds to focal injury and how this relates to recovery
we can now generate hypothesis-driven approaches to
neurorehabilitation. Methods: Various recent studies from dif-
ferent laboratories evaluated the effects of somatosensory stim-
ulation applied to the paretic hand, anesthesia of the intact
hand, cortical stimulation that enhances plasticity in the af-
fected motor cortex or decreases activity in the intact motor cor-
tex with transcranial magnetic (TMS) and electrical DC (tDCS)
stimulation on motor function in patients with chronic stroke.
Results: Somatosensory stimulation applied to the paretic hand,
anesthesia of the intact hand, tDCS applied to the motor cortex
of the affected hemisphere and downregulation of activity in
the motor cortex of the intact hemisphere elicited behavioral
improvements in motor function of the paretic hand. Conclu-

sion: These results suggest that reduction of somatosensory in-
put from the intact hand, increase in somatosensory input from
the paretic hand, enhancement of activity within the motor cor-
tex of the affected hemisphere, down regulation of activity
within the intact motor cortex and pharmacological interven-
tions have the potential of enhancing training effects on motor
performance of a paretic hand. Results from these studies
started to provide valuable data for the development of new
strategies in neurorehabilitation.

M1-2 Neuronal Regeneration after Stroke:
Studies on a Novel Brain Environment for Repair

S. T. Carmichael, J. Ohab, P. Tsai, and H. Wu
Geffen School of Medicine at UCLA, USA

Background: Stroke causes localized injury and death but
also a limited degree of neural repair. Recently, it has been
shown that stroke induces newly formed immature neurons
(neuroblasts) to migrate from their germinal matrix, the
subventricular zone, to areas of injury. If properly harnessed,
this might form a basis for endogenous neuronal regeneration
after stroke. In their normal environment, neuronal stem/pro-
genitor cells exist in tight association with blood vessels—a re-
lationship that is termed the neurovascular niche. We hypothe-
sized that stroke alters blood vessels in the peri-infarct cortex to
induce a novel neurovascular niche which supports neuronal
regeneration in peri-infarct cortex. Methods: Small focal strokes
were produced in the somatosensory cortex of young adult
male C57Bl6 and/or erythropoietin receptor conditional knock-
out mice. Newly divided neuroblasts were labeled with BrdU
administrat ion after stroke and with double cort in
immunohistochemistry. The following immunohistochemical
markers were used to study blood vessels and vascular growth
factors or chemokines: PECAM; angiopoietin 1 and its receptor
Tie2; SDF-1 and its receptor CXCR4; erythropoietin and the clas-
sical erythropoietin receptor. In some cases, endothelial cells
were labeled with intravascular perfusion of tomato lection.
The blood brain barrier is open after stroke for at least 7 days in
this model. So growth factors and their antagonists (AMD3100
for CXCR4, anti-Tie 2 antibody for tie2 receptor) were adminis-
tered systemically with osmotic minipumps after stroke. Micro-
scopic results were imaged with confocal and epifluorescent
microscopy and quantified stereologically. Results: Stroke in-
duces migration of newly born neuroblasts from the
subventricular zone to peri-infarct cortex. Over 10 000
neuroblasts are present in peri-infarct cortex at day 7
poststroke. In peri-infarct cortex, neuroblasts form a tight asso-
ciation with vascular endothelial cells. This neuroblast/endo-
thelial association occurs at areas of active vascular growth and
angiogenesis. These vessels produce angiopoietin 1, SDF-1 and
erythropoietin; and migrating neuroblasts express tie2, CXCR4,
and the classical erythropoietin receptor. Conditional knockout
of the erythropoietin receptor with a nestin/Cre Lox system re-
duces neuroblast survival in peri-infarct cortex, but does not af-
fect neuroblast migration after stroke. Systemic administration
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of angiopoietin 1 and SDF-1 potentiate neuroblast recruitment
to peri-infarct cortex, producing 16 000 to 20 000 neuroblasts in
peri-infarct cortex and altering the migratory pathway from the
SVZ. Blockade of CXCR4 with the specific antagonist AMD3100
disperses neuroblasts in peri-infarct cortex and alters the migra-
tory pathway from the subventricular zone. Ongoing studies are
examining blockade of the angiopoietin 1/tie 2 system and are
determining the behavioral consequences of inducing or block-
ing the poststroke neural stem/progenitor response. Conclu-
sion: Stroke induces the formation of a novel neurovascular
niche in peri-infarct cortex. This niche links angiogenesis and
neurogenesis through specific growth factor systems to pro-
mote neuroblast migration and survival after stroke. Because
this niche exists in area of altered blood brain barrier perme-
ability, systemic administration of drugs can selectively influ-
ence poststroke neurogenesis. Future studies along these lines
may define treatment avenues that enhance neural repair after
stroke.

M2-1 Understanding the Pattern of Functional
Recovery after Stroke

G. Kwakkel
Rehabilitation Centre “de Hoogstraat,” University
Medical Centre, Utrecht, and VU University Medical
Centre, The Netherlands

Longitudinal studies show that almost all stroke patients ex-
perience at least some predictable degree of functional recov-
ery in the 1st 6 months after their stroke. However, the nonlin-
ear pattern as a function of time is insufficiently understood. To
date, intensive, task-oriented rehabilitation is believed to mod-
ulate this logistic pattern of recovery, probably by interacting
with a number of underlying processes, such as recovery of
penumbral tissues and neural plasticity, including resolution of
diaschisis. In addition, kinematic studies have shown that func-
tional improvement is more than recovery from impairments
alone, suggesting that patients are able to improve their func-
tional skills by using behavioral compensation strategies.
Therefore, understanding the impact of task-dependent cortical
activation patterns in noninvasive methods requires not only in-
formation derived from longitudinal studies pertaining to func-
tional outcomes but also a better understanding of what exactly
is kinematically learned during the acquisition of new skills. Fu-
ture studies should also put more emphasis on a better under-
standing of the time-dependency of prognostic factors that de-
termine functional improvement and outcome after stroke. In
particular, recently developed longitudinal regression models
investigating changes in time-dependent covariates of func-
tional outcome show that improvement in, for example, stand-
ing balance control is more important than improvement in leg
strength or synergism when it comes to improving walking abil-
ity, whereas reduction in visuospatial inattention is independ-
ently related to gait improvement. Likewise, it was found that
some recovery of voluntary finger extension is the most impor-
tant factor for the recovery of upper limb function. In these lon-
gitudinal regression models, time itself is found to be an inde-
pendent covariate which is highly associated with changes in
walking ability and dexterity during the 1st 2 months, suggest-
ing that the most pronounced improvements occur early after
stroke. Finally, prediction models that are adjusted for the ef-
fects of time after stroke onset also suggest that outcome is
largely defined within the 1st weeks poststroke, although func-
tional improvement has been found to extend beyond 6 months

poststroke. These findings suggest the existence of a critical
time window for therapeutic interventions early after stroke. It
also indicates that appropriate patient selection for a meaning-
ful intensive practice is essential in optimizing the probability of
some functional recovery.

M2-2 Simulation-Based Treatment Planning for
Gait Abnormalities

S. L. Delp, F. C. Anderson, and A. S. Arnold
Stanford University, USA

Background: The outcomes of treatments to correct abnor-
mal gait and other disabling movement abnormalities are un-
predictable and sometimes unsuccessful. In some cases, spastic
muscles are presumed to contribute to abnormal movement,
and botulinum toxin injections or surgical lengthening of the
muscles are performed to alter muscle forces. In other cases, di-
minished muscle strength is thought to be a factor, and strength-
ening exercises or orthoses are prescribed. We believe that
treatments to correct abnormal gait could be designed more ef-
fectively if the potential causes of the abnormal gait were
known, and methods to determine which of these potential
causes contribute to a person’s gait abnormality were devel-
oped. Dynamic simulations offer a powerful framework for
identifying the causes of gait abnormalities in individual sub-
jects and for evaluating the effects of potential treatments. Meth-
ods: We have generated and analyzed dynamic simulations of
individual subjects with abnormal gait to determine the
biomechanical cause of their abnormal movements and the po-
tential consequences of different treatment options. We repre-
sented each subject’s musculoskeletal system by a scaled, 21-
degree-of-freedom linkage actuated by 92 muscles. We used
computed muscle control to find a set of muscle excitations that
produced a simulation that closely matched the measured gait
kinematics and kinetics. The predicted muscle excitations were
generally consistent with the subjects’ measured EMG activity,
and the simulated joint angles reproduced the subjects mea-
sured kinematics. We identified which muscles were con-
tributing to the abnormal moments and evaluated their relative
contributions to the joint motions by altering muscle excitations
in the simulation and computing the resulting changes in body
motions. Results: Subject-specific dynamic simulations have al-
lowed us to identify the causes of abnormal motion and to eval-
uate the biomechanical effects of surgical and nonsurgical treat-
ments. For example, we evaluated the potential consequences
of botulinum toxin injections by decreasing the excitation of a
muscle while leaving its passive force-length properties intact.
The motion after the simulated injection provides a clear indica-
tion of the effects of diminished muscle excitation on the mo-
tion. Conclusion: Subject specific dynamic simulations provide
a new paradigm for treatment planning. This presentation will
define the state of the art in dynamic simulation of movement,
present case studies in which simulation has been used in
treatment planning, and identify challenges for the future.

M3-1 The Development of a Wearable Robot
(RUPERT) for Neural Rehabilitation

Jiping He
Arizona State University, USA

Background: Recent research has shown that neural plastic-
ity in the brain has more capability to recover control of motor
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function after injury than once believed. Functional maps from
brain imaging show that motor cortical representation shrinks
with inactivity after lesions and may expand with subsequent
activities. These findings form the basis for new therapeutic
treatment of patients with stroke and traumatic brain injury: re-
petitive motor function activities. This type of therapy is most
suitable for a robotic-assisted approach. However, the develop-
ment of robotic systems tends to be on expensive and complex
side for practical use. There is a need for a wearable device that
can be programed to assist a patient to practice coordinated
bimanual activities during therapy sessions at clinic or at home
to take full advantage of the repetitive therapy. Methods: The
design goals were to develop an exoskeleton upper extremity
therapeutic device that assists repetitive training of critical
reaching and feeding motions for activities of daily living. The
device should also provide measurement of functional perfor-
mance for evaluation purpose and guiding the progress of each
therapy session. The new rehabilitation robot incorporates co-
ordinated elbow and shoulder motions and provides active as-
sistance at 4 degrees of freedom: shoulder elevation (flexion),
elbow extension, forearm pronation, and wrist/hand extension.
Rehabilitation of the affected upper extremity thus is oriented
toward restoring the normal sensorimotor relationships be-
tween the joints for actually performing activities of daily living.
The design is given the acronym RUPERT for robotic upper ex-
tremity repetitive therapy device. Position sensors are included
in the shoulder, elbow, and wrist axes. Together with the pres-
sure sensors, the information will be used for future design of
feedback control and estimation of voluntary muscles torques
from the patient in evaluation of recovery and improvement of
motor function. Results: Two versions of RUPERT have been de-
veloped. Eight able-bodied volunteers tried on RUPERT. A wide
range of statures was included in the volunteers: from 5-foot-tall
females to males more than 6 feet. Four stroke survivors have
completed 3-week therapy protocols using RUPERT I. The pur-
pose of these tests is to evaluate the ability of the prototype to
function in a clinical environment and not focus on patient re-
sults. The device physically limits range of motion of individual
joints. Force application is limited by the compliant nature of
the actuators. Conclusion: Stroke is the leading cause of adult
disability in the United States. Many research studies have
shown that continued recovery of functional skills in stroke pa-
tients occurs with forced-use therapy protocols. Robotic de-
vices that provide treatment capability in the home and clinic
are a way to provide cost-effective therapy to a wider popula-
tion for a longer period of time. Preliminary tests showed that
the design concept of RUPERT will provide such a device.

M3-2 Rehabilitation Robotics and Stroke

H. I. Krebs
Massachusetts Institute of Technology and Weill
Medical College of Cornell University, USA

Background: The demand for rehabilitation services is
growing apace with the graying of the population and threatens
to impose unprecedented stress on rehabilitation professionals.
One novel technology that might ameliorate this situation is re-
habilitation robotics. Rather than an assistive technology, reha-
bilitation robotics focuses on the development of robotics as a
tool to enhance the productivity of clinicians in their efforts to
facilitate a disabled person’s recovery. Applications of robots to
therapy are fairly recent. Since we pioneered the clinical de-

ployment of this technology in 1994 with a novel robot, MIT-
Manus, the field of robotic therapy has seen sustained growth
particularly in recent years. Yet, from the onset we had to ad-
dress the fundamental question of whether exercising therapy
influences brain recovery after stroke. Methods: We tested the
MIT-Manus class of robots in several rehabilitation hospitals in-
cluding the Burke, Spaulding, and Rhode Island Rehabilitation
Hospitals, and Baltimore and Cleveland Veterans Administra-
tion Medical Centers. We delivered robot therapy to more than
300 stroke patients, inpatients, and outpatients. Trials typically
lasted 18 robot-therapy sessions, and the inclusion criteria lim-
ited the trial to patients with severe to moderate 1st unilateral
strokes to the cortical or basal ganglia territories. Results: 100 in-
patients randomly assigned to robotic training or standard ther-
apy groups demonstrated that although the patient groups were
comparable at admission, the robot-trained group achieved sig-
nificantly greater motor improvement than did the control
group. These gains were specific with little generalization. Simi-
larly, we have demonstrated that persons with chronic stroke
respond to task-specific robotic training. In 110 stroke survi-
vors, task-specific robotic therapy lead to sustainable reduction
on chronic motor impairments 6 months or longer after stroke.
Conclusion: Clinical results to date suggest that rehabilitation
robotics can have a positive influence on neurorecovery after a
stroke. Our pioneering results are consistent with a prominent
theme of current neuroscience research into the sequelae of
brain injury, which posits that activity-dependent plasticity un-
derlies neurorecovery. Furthermore, our results with more than
300 stroke inpatients and outpatients open up a number of op-
portunities. It is not far-fetched to envision the rehabilitation
clinic of the future as gyms of robots working with different
limb segments, muscle groups, and functional tasks. At this
gym, the therapist will tailor an exercise routine to the particular
patient’s needs, increasing the clinic’s productivity by oversee-
ing several patients at the same time. Productivity may be fur-
ther improved by the objective and precise measurements
afforded by robotics and extending treatment to the home.

M4-1 Genetic Influences on Outcome Following
Acute Brain Injury

J. A. R. Nicoll and R. Waters
University of Southampton, United Kingdom

Clinical studies have provided evidence that genetic factors
may be responsible for some of the previously unexplained
variability in outcome after acute brain injury. Specifically, the
ε4 allele of the apolipoprotein E (APOE) gene has been associ-
ated with poor outcome after traumatic brain injury, spontane-
ous intracerebral hemorrhage, cardiac bypass surgery, cerebral
ischemia after cardiopulmonary resuscitation and in boxing; in
subarachnoid hemorrhage the evidence is conflicting; the effect
appears not to influence outcome from ischemic stroke. Multi-
disciplinary approaches including clinical studies, studies of
human neuropathology, and models in genetically modified
mice have provided evidence of isoform specific differences in
various functions in which apoE participates. These include dif-
ferences in neuronal protection, neuroinflammation, repair and
remodeling, as well as vascular and hematologic factors. It is to
be expected that future studies will reveal the role of other poly-
morphic genes. Clearer understanding of these processes may
lead to better prediction of outcome in patients with brain injury
and might possibly identify targets for therapy to reduce the se-
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verity of brain damage or to promote the capacity of the brain
for repair.

M4-2 Genes, Experience, and Neuroplasticity

Mu-ming Poo
University of California, Berkeley, USA

The development of the nervous system depends on the in-
teraction between intrinsic genetic programs and epigenetic in-
fluences of the environment. During early embryonic develop-
ment, the establishment of initial neuronal connections is
largely determined by molecular cues coded by genetic pro-
gram, but the maturation of neural circuits requires proper sen-
sory experience. The susceptibility of neural circuits to the
structural and functional and refinement by experience endows
the nervous system the remarkable plasticity that lasts well
beyond early development. Increasing evidence suggests that
similar molecular and cellular mechanisms underlie both devel-
opmental and adult neuroplasticity. In this lecture, I will sum-
mary our recent studies on the developmental neuroplasticity
and discuss possible implications to neuroplasticity in general.
Developing a visual system provides the best illustration for the
role of early sensory experience in shaping the developing
nerve connections. In vivo whole-cell recording from the tec-
tum of Xenopus tadpoles showed that correlated spiking of reti-
nal ganglion cells and tectal neurons can induce persistent
strengthening or weakening of retinotectal synapses, depend-
ing on the order of spiking and the time interval between the
presynaptic and postsynaptic spiking. Such synaptic modifica-
tions appear to underlie activity-dependent refinement of the
receptive field properties of the tectal neuron. Furthermore, af-
ter repetitive application of moving “conditioning” visual stim-
uli of a particular direction across the receptive field of a tectal
neuron for a few minutes, we found that the response of the
tectal cell became sensitive to light stimuli of the conditioned
direction for a period of at least 60 min. This rapid “learning” re-
quires spiking of the postsynaptic neurons and is accompanied
by persistent synaptic potentiation and depression of different
retinotectal synapses. Interestingly, activity-induced synaptic
modifications in the developing Xenopus retinotectal system
can be quickly reversed by either subsequent spontaneous ac-
tivity in the tectum or exposure to random visual inputs. This re-
versal depends on the burst spiking and activation of the NMDA
subtype of glutamate receptors. Stabilization of synaptic modifi-
cations can be achieved by an appropriately spaced pattern of
induction stimuli. Taken together, these findings underscore the
importance of spike timing–dependent plasticity in the refine-
ment of developing circuits and suggest a temporal constraint
on the pattern of visual inputs for effective induction of stable
synaptic modifications.

PARALLEL SESSIONS–February 13, 2006

S1A-1 Regulation and Dysregulation of
Human Behavior

Tatia M. C. Lee,1,2 Leonard S. W. Li,2,3 Peter T. Fox,4

and Jia-Hong Gao4

1Neuropsychology Laboratory, The University of
Hong Kong; 2Institute of Clinical Neuropsychology,
The University of Hong Kong, and MacLehose

Medical Rehabilitation Centre; 3Tung Wah Hospital,
Hong Kong; 4Research Imaging Center, University of
Texas Health Science Center, USA

Background: Human brain is known for its ability to regu-
late behavior in accordance with the intentions of the person
and the demands of the situation. In doing so, the most advanta-
geous choice of behavior essential to human survival could be
selected. Method: To understand the neural correlates of cogni-
tive regulation of behavior and the effect of normal aging or
neurologic conditions on behavioral regulation, a program of
behavioral and functional imaging studies have been con-
ducted. Results: Findings suggest that a coordinated effort of
brain regions that are closely interacting, but nevertheless ana-
tomically dissociable, is essential to effective behavioral regula-
tion. Age-related difference in brain activity associated with be-
havioral regulation was observed, which was presented as a
higher level of neural activity in the right prefrontal and left in-
ferior parietal regions for the older than younger adults. For per-
sons presented with impulsive behavior, such as people who
have abused heroin, the attenuation of activity in the anterior
cingulate and the additional recruitment of the right inferior pa-
rietal region were noted. Conclusion: Efficient and effective
regulation of behavior is vulnerable to the effect of normal ag-
ing as well as neuropathology. Further theoretical and clinical
implications of our findings will be discussed.

S1A-2 Rehabilitation of Memory and
Dysexecutive Disorders

Armin Schnider
Division of Rehabilitation, University Hospital,
Geneva, Switzerland

Background: Memory disorders may have diverse mecha-
nisms. Whereas some reflect a failure to store new information
(pure amnesia), others are accompanied or even provoked by
dysexecutive disorders (e.g., disorganized memory), while still
others reflect the inability to sort out those activated memories
that pertain to ongoing reality (spontaneous confabulation).
Methods: In this talk, case vignettes of patients having these dif-
fering forms of memory disorders will be presented and ap-
proaches to their rehabilitation will be discussed. Results: A
number of techniques exist to alleviate the pure failure of infor-
mation storage. Concepts to treat the reality confusion typical of
spontaneous confabulation (behavioral treatment, medication)
are emerging. Conclusion: Progresses in the pathogenetic eluci-
dation and rehabilitation of memory disorders have been made
but some memory failures are still desperately seeking effective
treatment.

S1A-3 Luria’s Error: Some Frontal Lobe Functions
Can Be Rehabilitated

I. H. Robertson
Trinity College Dublin, Ireland

Background: The great Russian neuropsychologist Luria
was pessimistic about the possibility of rehabilitating frontal
lobe function, as he saw the planning and supervisory functions
of the frontal lobes to be central to the learning and compensa-
tory adjustments that underlay recovery of function. He be-
lieved that only environmental prosthetics could aid impaired
frontal function. It is now clear, however, that there is a degree
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of modularity in frontal functions and that some low level pro-
cesses such as arousal can influence high-level executive pro-
cesses and vice versa. This paper gives examples of how moder-
ate levels of attentional/executive impairment can be modified
by systematic and theoretically informed procedures. Methods:
A series of experimental studies demonstrating how
attentional/executive processes subserved in part by the frontal
lobes can be modified using theoretically derived training pro-
cedures. Data from fMRI, EEG, and ERP are produced to demon-
strate the probable mechanisms for these effects. More ex-
tended training of frontal functions and their impact on
executive processes are also presented in randomized group tri-
als. Results: Data are presented showing how short and longer
term improvements in certain target frontal functions are possi-
ble, including sustained attention, planning, and inhibitory con-
trol. Conclusion: Although Luria’s pessimism may have been
justified for severe and global frontal damage, it is clear that
moderate impairments in frontal function can be rehabilitated
and that these behavioral effects have demonstrable neural
correlates.

S1B-1 Grading of Persistent Vegetative State
and the Principle of Its Neurorehabilitation

T. Ohta
Brain Function Institute, Iseikai Hospital, Osaka,
Japan

Background: Despite the technical advances in modern
neurosurgery, many patients with severe brain injury only sur-
vive in the vegetative state for many years with rare recovery.
These s i tua t ions have forced fami l ies , phys ic ians ,
neurorehabilitation staffs, and community to bear an almost in-
tolerable burden. A brand-new unpredictable situation never
experienced so far in the history of human beings has devel-
oped. For this clinical syndrome, Jennett and Plum (1972) have
proposed as a new name “persistent vegetative state” from the
medicosocial viewpoint and tried to distinguish it from similar
concepts such as permanent, irreversible, or prolonged coma,
apallic syndrome, and akinetic mutism. Method: Because of the
various clinical courses and pathogeneses in the individual
cases, more precise definition or more proper concept of this
syndrome seems to be mandatory to cope with the rehabilita-
tion of these patients. In this presentation, we are going to intro-
duce our classification of “vegetative syndrome” proposed in
1975, which has been widely prevailed in Japan. Furthermore,
the principles of neurorehabilitation of these patients are pro-
posed, which are founded from the viewpoints of phylogeny
and ontogeny of the central nervous system. And the chrono-
logical changes in the bedsides are observed with the frequency
of the sleep-wake cycle and EEG in addition to the neurologic
examination. Results and Conclusion: The grade of the vegeta-
tive syndrome is divided into complete, incomplete, and transi-
tional in neurologic examination, primary and secondary from
the etiologies, and early and persistent from the time course af-
ter the insult. Furthermore, the principles of neurorehabilitation
from the viewpoint of the phylogeny and ontogeny of the cen-
tral nervous system are 1) an awake stage should be prolonged
and make frequent more and more, 2) to promote their good
feeling with the stimulation with fine touch of the skin, and ol-
factory, visual, gustatory, and auditory sensations, and finally to
stimulate their intelligence. The chronological changes of this
syndrome are divided into early and persistent or chronic stages

in between 3 months, and their courses are observed with the
neurologic and electroencephalographic examinations.

S1B-2 Advances in Assessment and Management
of Persons in Low-Level Neurologic States,
Clinical Caveats, Controversies, and Conundrums

Nathan D. Zasler
Concussion Care Centre of Virginia and Tree of Life
Services, Glen Allen, Virginia; Chairperson,
International Brain Injury Association (IBIA);
Virginia Commonwealth University, Richmond,
Virginia; University of Virginia, Charlottesville,
Virginia, USA

There continues to be an ongoing evolution of knowledge
as well as nomenclature relative to the assessment of persons
with severe alterations in consciousness following acquired
brain injury. With the recent publication of the Aspen
Workgroup Guidelines for the minimally conscious state (MCS)
and the ongoing controversies that surround assessment and
management of persons in low-level neurologic states includ-
ing coma, vegetative state, and MCS, this lecture will provide at-
tendees with an overview of relevant clinical issues germane to
the clinical assessment and management of persons in low-level
neurologic states after acquired brain injury. Issues to be cov-
ered will include: 1) review current accepted nomenclature and
trends in terminology evolution; 2) examine current recommen-
dations for neurobehavioral assessment of persons with severe
alterations in consciousness; 3) discuss examination techniques
utilized to elicit responses to support evidence of awareness; 4)
delineate clinical findings often misinterpreted by examiners as
signs of awareness; 5) elucidate edictally appropriate manage-
ment, both medical and rehabilitative, of persons in VS and
MCS; 6) review recent developments in assessment and man-
agement guidelines; 7) examine current research findings per-
taining to evoked potentials, fMRI, and PET scanning in persons
in low-level neurologic states; 8) discuss long-term prognostic
issues including differences between life expectancy and
median survival time.

S1B-3 Prolonged Coma, Apallic Syndrome/
Vegetative and Minimally Conscious State
Medicolegal Aspects

Robert D. Voogt
Robert Voogt & Associates, Inc, Virginia Beach,
VA, USA

There are significant differences across cultures and reli-
gious orientations regarding patients in persistent vegetative
state/apallic syndrome, minimally conscious or prolonged
coma (PVS/AS/MC/PC). Definitions of these various states have
been addressed by a variety of researchers and practitioners,
but they are full of controversies and interpretation. The case of
Carrie Coons, an 86-year-old woman who woke up after the
physicians and the legal system declared her in a PVS, compels
us to be more vigilant in our understanding. The case of Terry
Schiavo, in Florida, involved a protracted battle between family
members, politicians, and religious leaders. The dialogues be-
came intense not only about the medical, moral, ethical, and le-
gal issues but also the question of precious financial resources
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being used for those in PVA/AS/MC/PC. There remain questions
as to what a person desires should they become unable to com-
municate. Others then have to make the choices which create
ethical, medical, and legal dilemmas. The issue becomes more
complex as it pertains to withholding and withdrawing treat-
ment. Questions arise regarding the decision of nutrition and
hydration, as this would preserve life, but does not address the
issue of quality of life. This presentation addresses the histori-
cal, cultural, and moral context of this debate and the
medicolegal aspect of these dilemmas.

S1C-1 Imaging Human Kinesthetic and
Motor Functions

Eiichi Naito
Kyoto University, Japan

Background: Sensing limb movement is essential for human
motor control. In particular, kinesthetic information from the
muscle spindles plays important roles when we sense our limb
movements. In my talk, first, I demonstrate neuroimaging evi-
dence that the motor network of cortical motor areas and cere-
bellum participates in the kinesthetic processing. Second, I pro-
vide clinical evidence that the spinocerebellum compensates
the cortical kinesthetic function after a focal damage to the
precentral gyrus. Finally, I introduce the contribution of the kin-
esthetic information when we handle external objects or use
them as tools and show that the left inferior parietal cortex inte-
grates the kinesthetic information of hand movement and the
haptic information of the touched object. Methods: We vibrated
the tendon of a relaxed limb, which elicits illusory movements
of the limb in the absence of actual limb movements. The ten-
don vibration of a muscle excites the muscle spindle afferents,
and the brain processes the afferent information to elicit illu-
sions. Especially, when the hand is in contact with an external
object, the tendon vibration elicits the sensation that the object
is also moving along with the hand (hand-object illusion). By
using functional magnetic resonance imaging (fMRI), we mea-
sured brain activity when normal volunteers or a patient experi-
enced illusions. Results: 1) Illusory limb (hand, foot) move-
ments of the normal volunteers activated somatotopical
sections of the contralateral cortical motor areas and ipsilateral
cerebellum that usually participate in the execution of limb
movements. The right frontoparietal cortices were commonly
activated during illusions irrespective of the limbs, and these
right regions were predominantly activated when compared
with the left corresponding regions. 2) A focal damage to the
left hand section of precentral gyrus (PMD/M1) severely im-
paired the illusory experiences of the patient’s right immobile
hand, despite the cutaneous processing remaining relatively in-
tact. More than half-year rehabilitative trainings recovered him
to vividly experience illusions of right hand. At this stage, illu-
sions of right hand activated the spinocerebellum instead of
cortical activations, despite that illusions of left intact hand acti-
vated right sensory-motor areas and frontoparietal cortices, as
shown in the normal volunteers. 3) When the hand was in con-
tact with an external object and the normal participants experi-
enced the hand-object illusions, the left parietal cortices, which
may play important roles during performance of object-manip-
ulation, participated in the neuronal integration of the kines-
thetic information of hand movements and the haptic informa-
tion of the touched object. In this case, the left parietal cortices
were predominantly activated when compared with the right
corresponding regions. Conclusion: The motor areas (in partic-

ular M1), which normally participate in the execution of limb
movements, play also crucial roles in the kinesthetic sensory
processing. The spinocerebellum, which may have the second-
ary kinesthetic function, can compensate the cortical kines-
thetic processing after rehabilitative trainings. The right parietal
regions seem to be specialized for the neuronal processing of
internal representation of limb movement (body representa-
tion), whereas the left parietal regions are specialized for
neuronal linkage between the internal representation of limb
movement (body) and the external representations of objects
(external world).

S1C-2 Neural Mechanisms Underlying Locomotor
Recovery after Stroke

I. Miyai
Bobath Memorial Hospital, Japan

Background: Locomotor function is one of the keys to dis-
charge home in patients with stroke. Especially in severely dis-
abled patients, locomotor function is more likely to improve
than is hand function. Although there is accumulating evidence
that functional recovery of the paretic hand is associated with
reorganization of the damaged neural networks, neural mecha-
nisms underlying locomotor recovery remain unknown. Optical
imaging technique using near-infrared spectroscopy (NIRS) is
suitable for assessing cortical activation during normal and
pathologic gait because of its flexibility and portability. Its ex-
cellent time resolution also enables real-time monitoring of
neurorehabilitation. Methods: Functional NIRS (fNIRS) is based
on modified Beer-Lambert law postulating that absorption of
near-infrared light is mainly caused by chromophores including
oxygenated hemoglobin (oxyHb) and deoxygenated hemoglo-
bin (deoxyHb) in human tissue. Cortical activation can be typi-
cally assessed as task-related increase of oxyHb and decrease of
deoxyHb, although oxyHb appears to be more sensitive to task-
related changes. We aimed to characterize cortical activation
patterns during human gait in healthy subjects and hemiparetic
gait in patients with stroke, and immediate and long-term ef-
fects of rehabilitative interventions on the patterns. Results: In
healthy subjects, walking induced increase of oxyHb levels that
centered in the medial sensorimotor cortex and supplementary
motor area. Walking or running at higher speed did not neces-
sarily increase activation in the sensorimotor cortex but en-
hanced activation in other regions such as the premotor and
prefrontal cortex. In patients with stroke, cortical activation pat-
terns during hemiparetic gait were characterized by asymmetri-
cal activation in the sensorimotor cortex and recruitment of the
premotor and prefrontal cortex. Recruitment of the multiple re-
gions appeared to depend on the size of lesion and severity of
motor impairment. Importantly the activation patterns were
modified by rehabilitative interventions. For instance, facilita-
tion technique, by which therapists assisted patients to walk by
pressing the hip forward and backward to ensure stable stance
and swing the paretic leg, induced enhanced activation in the
motor related areas, particularly in the premotor cortex. Partial
body weight support during gait training on the treadmill signif-
icantly decreased sensorimotor activation. This finding suggests
a relative shift of locomotor control to the hierarchically lower,
subcortical structures including the spinal cord. A longitudinal
study revealed that locomotor recovery was associated with im-
provement of asymmetrical activation in the sensorimotor cor-
tex as well as enhanced activation in the premotor cortex. Con-
clusion: Locomotor recovery after stroke might depend on
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reorganization of neural networks subserving locomotor con-
trol. An fNIRS might not only provide a powerful tool to study
brain mechanisms underlying functional recovery after brain
damage but also contribute to establishing brain-based as well
as evidence-based strategies for neurorehabilitation.

S1C-3 Tracing Functional Recovery after Stroke
by TMS and fMRI

R. J. Seitz,1 C. M. Bütefisch,2 R. Kleiser,3

and V. Hömberg4

1University Hospital Düsseldorf, Germany;
2University of West Virginia, USA; 3University of
Zürich, Switzerland; 4St. Mauritius Therapy Clinic,
Germany

Background: The majority of stroke patients recover from
their neurologic deficits. It has been hypothesized that neuro-
logic recovery is accommodated by reorganization of functional
representations in the human brain. The orchestration of the in-
volved brain areas can be studied noninvasively by functional
magnetic resonance imaging (fMRI) and transcranial magnetic
stimulation (TMS). Methods: Neurologic patients with their 1st
hemiparetic stroke were investigated from the acute stage to up
to 10 weeks after stroke while they were treated initially on the
Stroke Unit and subsequently in the Neurorehabilitation Unit.
Brain scanning with fMRI was performed during visually guided
finger movements of either hand. Changes in cortical excitabil-
ity were studied in the affected and nonaffected hemisphere
with paired-pulse TMS. Data from age-matched, right-handed
volunteers served as controls. Results: The patients showed
marked recovery of their affected hand regaining the capacity to
perform individual finger movements. Activation data analyzed
in re la t ion to f inger movements as assessed wi th
electromyographic surface recordings from the 1st dorsal
interosseus muscles during fMRI scanning showed an activation
pattern lateralized to the affected hemisphere in motor and
premotor cortex. Coregistration with perfusion MRI revealed re-
activation of brain tissue, which initially was threatened by
ischemia. Moreover, a small activity increase was found in the
motor cortex of the nonaffected hemisphere, even in patients
with strictly unilateral finger movements of the affected hand.
In addition, there was activation in the dorsomedial cortex cor-
responding to the pre-SMA. TMS revealed an increased cortical
excitability of the motor cortex of both cerebral hemispheres at
higher stimulation intensities of the conditioning stimulus when
a short interstimulus interval of 2 ms was used. In contrast,
intracortical facilitation tested with an interstimulus interval of
10 ms was normal. Interhemispheric inhibition from the
lesioned motor cortex to the motor cortex of the nonaffected
hemisphere was decreased using a conditioned stimulus on the
lesion side and a test stimulus on the opposite side.
Interhemispheric inhibition from the nonaffected to the af-
fected hemisphere was normal. Conclusion: Recovery from
ischemia is a dynamic process which in the initial short period is
governed by therapeutic measures aimed at restoring arterial
and microvascular blood supply. Long-term recovery relies on
perilesional and large-scale reorganization of functional repre-
sentations in the human brain, as was shown by fMRI. Changes
of cortical excitability as evidenced by TMS seem to allow for re-
formatting plasticity but also provide clues to understand adap-
tive plasticity secondary to focal brain damage. Both aspects
provide therapeutic challenges for neurorehabilitation.

S1D-1 Evidence-Based Review on
Stroke Rehabilitation

K. H. Mauritz
Klinik Berlin & Charité Medical School Berlin,
Germany

Background: In stroke rehabilitation, traditional therapeutic
approaches are most common all over the world. These meth-
ods are different in various countries and are not validated on a
scientific basis. Only recently randomized therapeutic studies
were published in the field of stroke rehabilitation. Methods:
The literature was screened for such randomized controlled
studies, for controlled cohort studies, and for meta-analyses and
systematic reviews. Results: Data will be presented on the effi-
cacy of inpatient-outpatient settings, stroke rehabilitation units,
on various organizations of the therapeutic team (interdisciplin-
ary vs. multidisciplinary). Furthermore, comparative studies of
physiotherapy schools, effects of intensity of training, and effi-
cacy of specific rehabilitation techniques (arm rehabilitation,
gait rehabilitation, neglect, central visual deficit training meth-
ods), the effect of robot assisted training, of functional electrical
stimulation and of constrained induced movement therapy) will
be summarized. Conclusion: These studies and review demon-
strate that there are effective therapeutical approaches in stroke
rehabilitation. However, further attempts are necessary in the
future in order to identify specific patient subgroups for these
therapies. Other questions, which have not been addressed in a
scientific way, are the problem for how long they should be
given and how they should be administered (spread out over
time or condensed).

S1D-2 Functional Outcomes in Stroke
Rehabilitation

H. Ring
PM&R, Loewenstein Hospital Rehabilitation Center,
Raanana Sackler Faculty of Medicine, Tel Aviv
University; Chairman, National Rehabilitation
Council, Ministry
of Health, Israel

Measurement of function has become a cornerstone of the
rehabilitation work helping not only in the clinical and research
work but also in monitoring and analyzing patients’ recovery,
performing cost-effectiveness analysis and also in the decision-
making process. Quantification of function outcomes has been
made possible thanks to the development of valid and reliable
tools. The stroke patients’ population considered in this study
was admitted to our department from all over the country and
consisted on a total of 929 patients, 64.1% after a 1st stroke,
19.8% after a recurrent stroke, and 15.8% “other”, namely func-
tional decline, postneurosurgery, etc. They had an average age
of 60 years for 1st stroke (25-90 years), with about one-third of
the patients above age 65. Male patients represented 62.4% in
the 1st stroke group. Between 83% and 88.6% of patients were
married; 91.6% of the 1st stroke patients returned home after the
rehabilitation. The effectiveness, efficiency, and efficacy values
of these samples according to our computerized database will
be presented with the help of the Functional Independence
Measure (FIM), a global measure of disability developed by the
American Academy of PM&R and managed now by the Uniform
Data System (UDSMR) from Buffalo. Effectiveness is the gain
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(“delta”) between FIM admission and FIM discharge scores. Ef-
ficiency is the gain divided by the length of stay (LOS) in the de-
partment. Absolute efficacy is the ratio between the actual and
the theoretical possible achievement, and relative efficacy is the
absolute value divided by the LOS or, in other words, the imple-
mentation of the “rehabilitation potential,” which is the differ-
ence between the FIM score on admission and the maximal pos-
sible score (126). All these will be presented using a clinical
rational described by us in the literature, namely, the functional
results should be presented according to the site of lesion and
syndromatic assignment: right hemisphere damage with or
without the neglect syndrome and left hemisphere damage with
or without the aphasia syndrome.

Patients with these special syndromes had statistically signifi-
cant lower FIM admission scores (neglect, 58.9; aphasia, 63.1;
no-neglect, 82.1; no-aphasia, 85.4), showed better gains
(neglect, 33.3; aphasia, 28.4; no-neglect, 22.4; no-aphasia, 22.2)
but needed longer length of stay (LOS) periods: neglect, 130
days; aphasia, 108 days; no-neglect, 89 days; no-aphasia, 89
days, under the “up to plateau” policy, signaling that brain
injury recovery is a time-dependent process. Moreover, accord-
ing to our results patients with these syndromes had better over-
all efficiency, mainly during the 1st month of treatment: about
0.60 in the neglect/aphasia patients as opposed to 0.40 to 0.49
in the patients without these syndromes. However, the absolute
and relative efficacy (implementation of rehabilitation potential
without or with LOS consideration) was much higher in patients
free of these syndromes and more markedly so in patients with
a 1st stroke. The results may guide rehabilitation policy.

S1D-3 Application of Mental Imagery to
Rehabilitation of Post-Stroke Patients:
Why and How Does It Work?

C. C. H. Chan,1 K. P. Y. Liu,1 C. W. Y. Hui-Chan,1

L. S. W. Li,2 and T. M. C. Lee3

1The Hong Kong Polytechnic University, 2Tung Wah
Hospital, 3The University of Hong Kong,
Hong Kong

Background: Mental practice is a very common method
used in rehabilitation for functional retraining. This method in-
volves patients to think through the ways of which a task is to be
performed before its actual execution. A series of randomized
clinical trials was conducted to explore the extent to which the
theory of mental imagery could be applied to enhance the func-
tional regain of poststroke patients. It is hypothesized that men-
tal imagery could improve the function of daily tasks and, at the
same time, promote generalization of the relearned skills. This
paper also covers a few of the behavioral and psycho-
physiologic studies conducted by the same research group on
studying individual differences in the styles and abilities of vi-
sual and vibrotactile imagery. Method: There are a total of 4 clin-
ical studies: 1st 2 studies are large-scale randomized clinical tri-
als, whereas the 2nd 2 studies are smaller scale follow-up
controlled trials. The outcome measures used included stan-
dardized complicated daily function assessment and physical
and cognitive instruments. The other 2 studies are experimental
studies using laboratory-based visual and vibrotactile imagery.
The outcome measures were response time and accuracy rate
for the behavioral study and amplitude and latency of ERPs for
the psychophysiologic study. The participants of most of the
studies were poststroke patients suffered from cerebral infarc-
tion receiving active rehabilitation in subacute rehabilitation
hospital settings. Results and Conclusion: Functional retraining

based on the motor relearning principle was found effective for
improving complicated daily tasks among poststroke patients.
However, the skills acquired through this technique were task
specific and not readily generalized to novel or previously un-
trained tasks. Findings from our studies on the use of imagery
techniques suggest that they are useful for both the regaining of
the lost functions after a stroke and the generalizations of the
skills learned to other unlearned tasks. Results of our studies
further demonstrate that mental imagery processes involved an
initial phase of attention and memory retrieval (denoted by
N400 ERPs), followed by a later phase of image generation, ma-
nipulation, and maintenance (denoted by P600 ERPs). Subjects
were found to possess different preference of and ability on ob-
ject vs. spatial visual imagery. All these findings are essential for
refining the application of mental imagery theory to rehabilita-
tion of poststroke patients.

S2A-1 Cognitive/Linguistic Impairment
Subsequent to Mild Traumatic Brain Injury

B. E. Murdoch
University of Queensland, Australia

Background: Mild traumatic brain injury (mTBI), associated
with an absence of frank neurologic disturbance, has been
linked to persistent physical, cognitive, and affective distur-
bance. Although the cognitive sequelae of this syndrome have
been relatively well documented, the legacy of such injuries on
language abilities has until recently been largely unknown. The
findings of recent research suggest mTBI may impart significant
and long-standing effect on language skills, with evident impli-
cations for vocational, social, and educational success. Meth-
ods: This presentation will review the reported evidence for
long-term cognitive/linguistic impairments occurring subse-
quent to mTBI and discuss possible neural mechanisms
whereby injury of this type may disrupt language processing. In
addition, the findings of a study aimed at profiling the nature of
linguistic abilities in persons subsequent to mTBI will be re-
ported and discussed. Specifically, the performance of a group
of persons with mTBI on a battery of tests capable of assessing
cognitive, general, and high-level language function, including
semantic processing tasks, will be reported and compared with
a group of nonneurologically impaired controls matched for
age and gender. Results: Disruption to high-level linguistic pro-
cesses post-mTBI was evidenced in the literature by reports of
deficits on tasks of verbal fluency, story recall, verbal memory,
and anomaly detection. Analysis of the group data revealed the
presence of deficits in attention, lexical access, complex lexical-
semantic manipulation, response monitoring, and organization
in the mTBI group. Conclusion: The findings suggest that high-
level language deficits may represent a long-term and debilitat-
ing effect of mild brain trauma, necessitating a reevaluation of
contemporary clinical management strategies for this purpose.

S2A-2 Distraction, Competition, and
Interference: How Do People with Brain
Damage Navigate in a Sea of Distraction?

Leonard L. LaPointe, Charles G. Maitland, Julie A. G.
Stierwalt, Tonya Toole, Adrienne B. Hancock
Florida State University, USA

Background: One of the most frequent observations of
brain-damaged persons with cognitive and language impair-
ment is that their language, attention, and memory performance
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is severely stressed under conditions of visual and auditory dis-
traction. Cognitive resource allocation models suggest that per-
sons have a limited capacity to perform simultaneous multiple
tasks or deal with interference or competition without cognitive
or language degradation. Recent evidence has suggested that si-
multaneous language or cognitive tasks can degrade other so-
matic systems as well, such as the motoric systems used in am-
bulation. Little is known about the effects of everyday
distractions (such as cafeteria noise or 4-speaker babble) on
language and cognitive processing, especially in clinical popu-
lations of stroke, multiple sclerosis, and Parkinson’s disease.
The aim of this review is to present data from representative
studies of participants with neurogenic disorders, specifically
multiple sclerosis and Parkinson’s disease on the effects of dis-
traction or simultaneous multitasking on walking, as well as lin-
guistic and cognitive processing under conditions of auditory
distraction. Methods: For study 1, various types of auditory dis-
traction were presented to persons with multiple sclerosis or
Parkinson’s disease during performance of an array of cognitive
tasks, such as simple reaction time, choice reaction time, work-
ing memory, lexical decision making, and form discrimination.
For study 2, measurements of gait and balance were made dur-
ing conditions of walking and walking with low, medium, and
high cognitive-linguistic load. A gait pad equipped with sensors
that measured duration, velocity, and quality of gait was used
with appropriate software to determine the effects of cognitive-
linguistic load on gait pattern. Results: In study 1, statistically
significant change across several cognitive domains were found
during selected conditions of auditory distraction in both partic-
ipants with multiple sclerosis or with Parkinson’s disease. In
study 2, statistically significant effects of cognitive-linguistic
load were found on multiple parameters of gait performance
during conditions of medium and heavy load. Heavy cognitive
working memory demands were particularly disruptive to si-
multaneous gait performance. Conclusion: Distraction, compe-
tition and interference has a particularly deleterious effect on
cognitive performance, even in participants with mild to mod-
erate multiple sclerosis or Parkinson’s disease. In Parkinson’s
disease, medium or heavy cognitive-linguistic loading during
simultaneous walking affects speed, duration, and quality of
ambulation, suggesting that some aspects of simultaneous
walking and talking could place persons with Parkinson’s
disease at a greater risk for falls.

S2A-3 Treatment for Naming Disorders in
Cantonese Aphasic Persons with Different
Underlying Impairments

S. P. Law, W. Wong, and E. Wong
University of Hong Kong, Hong Kong

Background: Anomia is one of the most common features of
language disorders subsequent to brain injuries. Because of its
pervasiveness and persistence, numerous studies of different
treatment approaches have been conducted on anomic patients
with deficits to different loci in the lexical system. A compre-
hensive and critical review of anomia treatment studies shows
that while most therapies are able to enhance a patient’s naming
performance, they vary greatly in terms of their effect to gener-
alize to untreated stimuli or whether the effect is long-lasting.
To better our understanding of the interaction between task and
impairment, which is essential to the development of a theory
of rehabilitation, Howard (2000) has proposed applying the

same treatment to patients with different underlying impair-
ments and examining how they respond to the therapy. In the
present study, the same treatment protocol combining semantic
feature analysis and semantic priming was performed on 5 Can-
tonese-speaking anomic patients with different degrees of dis-
ruption to naming, semantic processing, phonological process-
ing, phonological STM, and verbal learning. Methods: A
multiple baseline treatment design was used. During the base-
line, the subjects were asked to name a set of 256 line drawings
of objects belonging to 18 categories. Those items that the sub-
jects failed to name on 2 of 3 occasions were selected for assign-
ment to treated, untreated generalization, and control items.
Four subjects were trained on stimuli of high and low familiarity
in the 1st and 2nd treatment phases, respectively. The other
subject received training on naming inanimate items following
by animate objects. Subjects who successfully completed both
treatment phases would proceed to the maintenance phase. To
evaluate the effects of treatment, generalization, and repeated
naming attempts, the McNemar’s test was used to contrast the
highest accuracy during baseline with that in a treatment ses-
sion for treatment probes and to compare the best performance
in a baseline session with that over the entire treatment period
for generalization and control probes. Results: Two patients
with relatively milder semantic impairment completed the treat-
ment by reaching the criterion of at least 85% accuracy on treat-
ment items during 3 consecutive sessions. They both demon-
strated generalization to untreated probes semantically related
to the treatment items, but only 1 of them was able to maintain
the treatment gain for more than 1 month. Two patients with se-
vere semantic deficits failed to complete the 1st treatment
phase. The other patient, who suffered moderate to severe se-
mantic disruption but showed the highest pretreatment naming
performance, benefited from the therapy. Although he could
maintain treatment gains, treatment effects were limited to
trained items. Conclusion: The various patterns of treatment
outcomes were interpreted in light of the subjects’ underlying
impairments. Both the extent of semantic deficits and naming
disorder may predict the effectiveness of this semantically
based intervention. On the other hand, neither phonological
STM nor verbal learning ability seems to have any role in affect-
ing treatment results. Finally, the maintenance of treatment
progress may depend on whether the patient can perform home
practice.

S2B-1 Diagnosis and Management of Neurogenic
Orthostatic Hypotension

Pietro Cortelli
University of Bologna, Italy

Background: Orthostatic hypotension (OH) is a frequent
cause of syncope and may contribute to morbidity, disability,
and even death because of the potential risk of substantial in-
jury. It may be the initial and most incapacitating symptom in
many primary and secondary autonomic nervous system (ANS)
disorders (e.g., pure autonomic failure [PAF], multiple system
atrophy [MSA], diabetic autonomic neuropathy). It occurs fre-
quently in elderly patients because of therapy (vasoactive
drugs, antidepressants), reduced fluid intake, and decreased
ANS function. In Parkinson’s disease the prevalence of OH may
be as high as 60%. Characteristic symptoms of OH include light-
headedness, visual blurring, dizziness, generalized weakness,
fatigue, cognitive slowing, leg buckling, coat-hanger ache, and
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gradual or sudden loss of consciousness. Frequent falls with in-
juries may result. Orthostatic hypotension is defined as a de-
crease in systolic blood pressure (BP) of at least 20 mmHg and/
or diastolic BP of at least 10 mmHg within 3 minutes after stand-
ing up and/or passive head-up tilt. Neurogenic OH results from
an impairment of the sympathetic system to increase vascular
resistance, resulting in pooling of venous blood in the lower ex-
tremities and splanchnic vessels and a consequent reduction in
stroke volume, cardiac output, and cerebral perfusion. These
mechanisms differ from nonneurogenic OH caused by low
intravascular volume (blood or plasma loss, fluid or electrolyte
loss), impaired cardiac function, and vasodilatation (drugs, al-
cohol, heat, etc.). Objectives: OH is an underdiagnosed disor-
der. Many new treatment options, pharmacologic and
nonpharmacologic, have been published in recent years. Evi-
dence-based guidelines for the clinical and laboratory diagnos-
tic workup and therapeutic management of OH are provided for
neurologists.

S2B-2 Botulinum Toxin Treatment of
Secretory Disorders

Markus Naumann1 and Christopher Mathias2

1Klinikum Augsburg, Germany; 2Imperial College
London at St Mary’s Hospital & National Hospital
for Neurology & Neurosurgery, & Institute of
Neurology, University College London, United
Kingdom

Botulinum toxin A (BoNT-A) has become a valuable tool in
the treatment of neurologic disorders associated with increased
muscle tone and is increasingly used to treat a variety of auto-
nomic disorders resulting from neurogenic hyperactivity of se-
cretory glands, i.e., focal hyperhidrosis, hypersalivation, or
pathological tearing. Within the past few years, several open
and 2 large placebo-controlled studies documented the benefi-
cial effect of BoNT-A in the treatment of focal axillary
hyperhidrosis. BoNT-A has been shown to be a safe and highly
effective treatment option for this disabling disorder, which has
a long duration of benefit of 6 to 12 months and leads to a
marked improvement of quality of life. Repeated treatments
over 16 months showed very stable and predictable results
without formation of antibodies. BoNT-A is also a very useful
treatment of palmar or facial hyperhidrosis and Ross syndrome.
BoNT-A has become the treatment of choice in gustatory sweat-
ing, as it is safe and long lasting. A few smaller open and con-
trolled studies evaluated the role of BoNTA in the treatment of
sialorrhea in Parkinson’s disease or ALS. The intraglandular in-
jection of the toxin (parotid gland, submandibular glands) may
reduce salivation and could be a useful additional treatment op-
tion for patients in whom other treatment strategies had failed.
There are some encouraging reports on BoNTA in the treatment
of pathologic tearing (crocodile’s tear syndrome) and chronic
rhinitis, but more data are needed to judge its role in these
conditions.

S2B-3 The Pathophysiological Basis and
Management, Including Neurorehabilitation,
in Neurally Mediated Syncope

Christopher J. Mathias
Imperial College London at St Mary’s Hospital &
National Hospital for Neurology & Neurosurgery, &

Institute of Neurology, University College London,
United Kingdom

Neurally mediated syncope is a common autonomic condi-
tion with clusters among young and older people. The syncopal
episodes are characterized by autonomic dysfunction that is in-
termittent and often short lived, causing bradycardia because of
overactivity of cardiac parasympathetic (vagus) nerves (the
cardioinhibitory form) and hypotension due to underactivity of
sympathetic nerves to blood vessels (the vasodepressor form).
In the majority, the 2 occur together; some may have predomi-
nantly the cardioinhibitory or vasodepressor form. There are
predominantly 3 subgroups: vasovagal syncope, which is the
most common and can affect the young; carotid sinus hypersen-
sitivity, which is clustered around the elderly; and miscella-
neous causes including situational syncope, which can occur in
any age group in certain situations. Examples of the latter in-
clude micturition and cough syncope. This lecture will focus on
those aspects of neurally mediated syncope relevant to diagno-
sis and management. There will be an emphasis on understand-
ing the pathophysiologic basis of the problem and how such
knowledge aids neurorehabilitation strategies relevant to evi-
dence-based management.

S2C-1 Trial Designs for Neurorehabilitation

D. C. Good
Penn State College of Medicine Milton S. Hershey
Medical Center, USA

Compared to other areas of medicine, rehabilitation has
been relatively slow to embrace evidence-based treatment.
However, we are now in a new era of critical evaluation of inter-
vention strategies for neurorehabilitation. Much of this is driven
by new insights into the basic neurobiology of recovery after
neurologic illness and injury. In this presentation, design issues
for rehabilitation trials to test new interventions will be dis-
cussed, with an emphasis on the emerging importance of ran-
domized clinical trials (RCTs). Several examples of recently
completed or ongoing trials in stroke rehabilitation will be dis-
cussed. Specific characteristics that distinguish rehabilitation
from other areas of medicine present challenges to trial design.
In medical domains, the primary goal is to alter disease pathol-
ogy or impairment, and treatments involve a defined interven-
tion. In rehabilitation, the goal is to alter activities or participa-
tion. As a result, interventions and outcomes are often complex
and multifaceted. Rehabilitation is often perceived as a process,
and treatments require provider-subject interaction, making it
hard to ensure that a rehabilitation intervention is uniform
across subjects. Control subjects may receive standard care,
which may itself include complex interventions. It is particu-
larly important that key elements of the experimental interven-
tion are not also included in the control group. Another chal-
lenge is that for many rehabilitation trials, a double-blinded
design may be difficult or impossible to achieve. The great het-
erogeneity in type and severity of neurologic deficits in neuro-
rehabilitation patients and the coexistence of other medical co-
morbidities may affect outcomes. Psychosocial variables that
are difficult to control and hard to measure may also confound
outcomes. Because of these issues, a careful delineation of the
study population is critical. On the other hand, if inclusion and
exclusion criteria are too narrowly defined, there is a risk that
study results may not be generalizable to a real-world clinical
population. The spectrum of studies of clinical interventions in
neurorehabilitation ranges in complexity from simple clinical
observations to small cross-sectional or descriptive studies to
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observational prospective follow-up studies (cohort or case
controlled) to RCTs. The efficacy of a potential new intervention
is often tested through progressively more rigorous trials. Ap-
propriate trial methodologies, especially for preliminary studies
using small numbers of patients, include pre- and posttreatment
comparison studies using multiple baseline or crossover de-
signs. Well-designed observational studies have a clear role in
rehabilitation research, but there is the concern that investigator
bias may overestimate the magnitude of treatment effect. RCTs
are considered the gold standard by which any medical treat-
ment is evaluated. RCTs have been relatively infrequent in reha-
bilitation, and most have involved relatively small numbers of
subjects at a single site. Rigorously conducted multicenter RCTs
are definitely a new development in neurorehabilitation, but a
number of these trials have recently been completed or are cur-
rently in progress. Despite the complexity, expense, and logisti-
cal difficulties of multicenter RCTs, they are the best way to en-
sure that a treatment is widely generalizable across different
sites and patient populations. Examples of multicenter RCTs in-
clude studies of constraint-induced movement therapy, robotic
training, and treadmill training with partial body weight sup-
port. A large multicenter trial to assess the benefit of amphet-
amine to enhance motor training in hemiparesis and a trial of di-
rect cortical stimulation coupled with physical training are now
underway. Other promising treatment strategies are candidates
for RCTs in the future. As the search for more effective
rehabilitation interventions accelerates, the future for
neurorehabilitation research is bright.

S2C-2 Can Clinicians Induce Plasticity-Associated
Behavioral Gains with Rehabilitation?

B. H. Dobkin
University of California Los Angeles, USA

Background: Similar neural adaptations during the acquisi-
tion of cognitive and motor skills in response to injury and with
task-oriented rehabilitation have been demonstrated at the mo-
lecular, cellular, and physiologic level in neurons and their syn-
apses, as well as being reflected in the brain maps that represent
these skills. The potential impact of being able to manipulate
the biological mechanisms associated with practice and learn-
ing is great, but the translation from animal models is no simple
matter. Methods: Brain-behavior relationships that changed in
association with rehabilitation techniques after a brain or spinal
cord injury were explored in animal models and human reports.
Studies that based their outcomes on repeated measures to es-
tablish time-dose-response relationships were especially exam-
ined. Results: Few longitudinal studies with repeated interim
measures of changes in skills and in cerebral morphology,
physiology, gene expression, or imaged activations have been
reported. Animal models of repair and plasticity may seem
better able to accommodate such studies, but they have inher-
ent problems, such as different responses within and across
species, limitations in behavioral testing, and the applicability
of the injury and repair interventions to translational human
studies. These models are best at examining an isolated biologi-
cal perturbation. Pre- and posttests for a given intervention in
patients are the most frequent approach. Interim measures re-
lated to how the intervention is altering behavior or representa-
tional plasticity are rare. Conclusion: Plasticity can be induced
as behavioral improvements are made during the rehabilitation
of neurologic impairments and disabilities. One-to-one rela-
tionships, however, are difficult to discern. Present experimen-
tal designs may not establish the optimal dose of a pharmaco-

logic, biologic, and physical or cognitive therapy that produces
the most clinically meaningful response. Further progress may
be made by capturing snapshots of the cascades of gene expres-
sion and cellular changes that unfold over the time after injury
and during a rehabilitation intervention in animal models. In
clinical trials, functional neuroimaging may capture changes in
patterns of activation as the response to a specified intensity or
dose of intervention is measured. The duration of the interven-
tion in pilot studies may need to be open-ended to allow sub-
jects to reach a plateau in both behavioral change and brain
map adaptations. By using this approach, brain-behavior rela-
tionships may become more closely matched. Functional
neuroimaging may then help identify the subjects who are most
likely to benefit from a given strategy based on their early treat-
ment imaging-behavioral responses. Imaging may also offer
predictions, based on the evolution of activation patterns on
interim scans, about the optimal duration of the strategy for a
particular subject.

S2C-3 The Importance of Outcome Measures
of Acute Stroke Trials

K. S. Lawrence Wong
Chinese University of Hong Kong, Hong Kong

Clinical trials for acute stroke therapies have been plagued
by repeated negative results. There are many explanations such
as poor drug selection. However, one of the most important les-
sons learned is the appropriate use of outcome measures. Un-
like trials in nephrology in which blood levels of creatinine are
used or in hepatology in which liver function tests are used,
stroke trial demands clinical outcome in terms of death or de-
pendency to document the efficacy of specific therapy. Such
“hard” outcome measures are very insensitive to the interven-
tion tested because of the possibility of confounders such as
comorbidity. Experience in multiple sclerosis trials have sup-
ported the use of surrogate markers for efficacy measures. It
may save millions of dollar on phase III trials if the preliminary
MRI findings on plaque regression are not promising. Similarly,
in stroke trial there are many possible surrogate markers.
Microembolic signal detection may be very useful for testing
antithrombotic agents, and growth of infarct size may be useful
for neuroprotection. More important, appropriate selection of
clinical outcome measures that is sensitive is essential to prove
efficacy. An example is the FISS—tris study which use Barthel
Index rather than modified Rankin Scale.

S2D-1 Intracerebral Grafts and Memory
in Animals

Bruno Will, Sarah Schimchowitsch, Christian Kelche,
and Jean-Christophe Cassel
Université Louis Pasteur and CNRS, Institut
Fédératif des Neurosciences, Strasbourg, France

Background: In animals, many studies have demonstrated
that transplants rich in cholinergic neurons from the basal
forebrain are able to restore significantly, though partially,
the memory functions impaired by surgical damage en-
croaching onto brain cholinergic systems. However, recovery
of memory requires more than reinstatement of cholinergic
neurotransmission. To achieve functional recovery, grafts must
be implanted in the normal terminal area of the lesioned projec-
tion neurons, but even in this case, they do not compensate for
all lesion-induced dysfunctions. Methods: In animals with
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septohippocampal lesions, recovery of normal locomotion and
hippocampal electrophysiology requires reconnection of
source and target areas. Is this recovery possible by the com-
bined implantation of 1) a bridging substrate between source
and target and of 2) homotopically transplanted fetal cells? Re-
sults: Such a combined implantation induced recovery of the
functions, i .e., normal locomotion and hippocampal
electrophysiology that are not improved by ectopically placed
grafts but failed in contrast to ectopic grafts, to promote an ex-
tensive reinnervation of the target (dorsal hippocampus) and
recovery of normal spatial memory. Conclusion: Progresses are
to be made to promote a better reinnervation of the target. This
may be achieved via a new “smart” alginate polymer bridge en-
riched in or associated with neuroprotective factors or treat-
ments antagonizing myelin-induced growth inhibition. If the
reinnervation is similar to that observed following ectopic trans-
plantation, one may assume that the double implantation
(homotopic transplants + polymer bridge) could entail a combi-
nation of the effects that are observed either after ectopic or af-
ter homotopic plus bridge grafts.

S2D-2 The Role of Progesterone in the Treatment
of Traumatic Brain Injury: From the Laboratory
Bench to the Bedside

Donald G. Stein
Emory University School of Medicine, Georgia, USA

Background: At present, there are no clinically effective
treatments for traumatic brain injury (TBI), and many of the
clinical trials seeking safe and effective treatments for stroke
and TBI have ended in disappointment. A growing contingent
of investigators are now proposing that progesterone plays a
much more important role in CNS repair, organization, and
function than has previously been realized. For more than a de-
cade, our laboratory has been examining the role of progester-
one and its precursors and metabolites to determine their spe-
cific molecular, physiologic, and mechanisms of action in repair
and protection of the damaged central nervous system. There is
now substantial experimental evidence that progesterone and
its metabolite, allopregnanolone, can reduce inflammatory dis-
orders of the brain and support morphologic and functional re-
pair for victims of TBI and stroke. A principal effect of
postinjury progesterone treatment is to reduce the cerebral
edema and inflammation that accompany TBI. Cerebral edema
also occurs after stroke and can be very problematic for patients
undergoing open-heart surgery. Thus, an agent like progester-
one or allopregnanolone, capable of resolving edema with few
side effects, could be of major benefit in a clinical setting. Pro-
gesterone and allopreganolone may differ in their actions on
TBI and stroke, with the former being more appropriate for TBI
and the latter more effective in treating ischemic stroke. After
background experimental data have been presented, the results
of a recently completed National Institutes of Health–sponsored
phase II(a) single-center trial for safety and efficacy of proges-
terone will be discussed. This 100-patient trial has shown that
progesterone can substantially reduce mortality in moderately
to severely brain-injured patients. Summary Points: In labora-
tory animals, females with TBI have better functional and
morphologic outcomes than males with the same extent of in-
jury. Treatment with exogenous progesterone and its metabo-
lite, allopregnanolone, in both adult males and females, en-
hances the rate and extent of recovery from traumatic brain
injury and stroke. Progesterone and its metabolites act by reduc-
ing immune-inflammatory reactions, membrane lipid

peroxidation, cerebral edema, apoptosis and necrosis—events
which will lead to the slow but steady death of nerve cells long
after the initial injury itself. Progesterone and allopregnanolone
stimulate the remyelination of damaged axons and enhance re-
generation. These neurosteroids regulate gene expression and
protein synthesis involved in glial activity, apoptosis, and re-
generative repair. They may differ in their effectiveness in
stroke versus TBI. New research is showing that progesterone
and its metabolites may also prove effective in the treatment of
spinal cord injuries and neurodegenerative disorders such as
multiple sclerosis. Objectives of the Presentation: Provide a
better understanding of the role of neurosteroids in the early,
acute-stage treatment of traumatic brain injury and stroke. Con-
sider data showing that sex differences in CNS functions may
play an important role in both TBI and subsequent treatment
outcomes. Recognize that early intervention with neurosteroid
treatments may enhance the efficacy of later rehabilitation ther-
apies. Demonstrate that neurosteroids may play a more
systemic role in enhancing tissue repair than previously
thought.

PARALLEL SESSIONS–February 14, 2006

S3A-1 Results of the WHO Collaborating Centre
for Neurotrauma Task Force on Mild Traumatic
Brain Injury

J. Borg,1 L. J. Carrol,2 J. D. Cassidy,3 and L. Holm4

1Uppsala University, Uppsala, Sweden; 2University of
Alberta, Canada; 3University of Toronto, Canada;
4Institute for Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden

This lecture will survey the key findings of a systematic re-
view of the literature performed by the WHO Collaborating
Centre for Neurotrauma Task Force on Mild Traumatic Brain In-
jury (MTBI) to assemble the best evidence on the epidemiology,
diagnosis, intervention, cost, and prognosis of MTBI. Of 38 806
citations, 671 studies were relevant to the mandate of the task
force and another 70 studies were identified by hand-searching
reference lists. After review, 42% of the studies were accepted
on scientific merit. Thus, serious, methodological flaws were
common in this literature, and the heterogeneity of case defini-
tions was conspicuous. Studies show that 70% to 90% of all
treated traumatic brain injuries are mild and that the incidence
of hospital-treated MTBI is about 100-300/100 000 population.
Strong evidence supports helmet use to prevent MTBI in motor-
cyclists and bicyclist. Even though the studies on incidence and
risk factors for MTBI are very heterogeneous with different case
definition, there is evidence that MTBI is an important public
health problem. The estimated prevalence of intracranial CT
scan abnormalities is 5% in studies of patients presenting to hos-
pitals with a Glasgow Coma Scale (GCS) score of 15 and 30% or
higher in patients presenting with a score of 13. About 1% of all
hospital-treated MTBI patients required neurosurgical interven-
tion in these studies. There is strong evidence that clinical fac-
tors can be used to predict CT scan abnormalities and the need
for intervention in adults. Skull fracture is a risk factor for
intracranial lesions, but the diagnostic value of this finding ver-
sus intracranial lesion is poor. Some evidence indicates that
early educational information can reduce long-term complaints
after MTBI and that this intervention need not be intensive. Cost
studies were few, and most of them were outdated. Prognostic
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studies contained evidence that children’s prognosis after MTBI
is good, with resolution of MTBI-specific symptoms within 2 or
3 months and little evidence of residual cognitive, behavioral,
or academic deficits. For adults, cognitive deficits and symp-
toms are common in the acute stage. The stronger studies that
use appropriate control groups and consider the effects of other
non-MTBI factors generally show resolution of symptoms
within weeks or a few months. There is also evidence that some
of the observed long-standing postconcussion symptoms may
be attributable to factors other than the MTBI, and the inde-
pendent role of severity of MTBI in long-term disability cannot
be confirmed. The best evidence suggests that MTBI increases
the risk of seizures during the 1st 4 years postinjury, although
the absolute risk is still low; but there is little or no increased
risk of brain tumors after MTBI. No conclusions could be
reached on the role of MTBI as a risk factor for dementia. This
systematic review of the literature disclosed gaps in all areas
surveyed. One area of high priority should be studies aiming at
the identification of factors associated with poor prognosis after
MTBI, which might offer useful targets for intervention trials.

S3A-2 The Long-term Impact of Minor Brain
Injury on Education and Participation

Anthony B. Ward
North Staffordshire Rehabilitation Centre,
United Kingdom

Background: The North Staffordshire Rehabilitation Centre
has since 1992 held a registry of every patient who has attended
the emergency department with a traumatic brain injury. It has
also held a weekly minor brain injury clinic, on to which further
data have been submitted. The registry was therefore used to
identify a cohort of children who suffered a minor brain injury,
and they and their families were contacted 5 to 8 years later to
identify problems with school and with participation in society.
Methods: A postal questionnaire was sent to 974 children, which
included a number of control subjects, who attended the emer-
gency department after injury but who were not head injured. A
separate questionnaire was sent to the parents and to teachers
at the child’s school. A random sample of 97 head-injured chil-
d ren and 31 cont ro l s were then in te rv iewed and
neuropsychological assessment was carried out on 80 subjects
and 31 controls. Results: 525 respondents were achieved and
the questionnaire produced new data on outcomes. There was
persistent stress and burden in more than 40% of parents, and
teachers were often not aware of the injury. Many children were
disruptive or regarded as slow. Implicit memory was preserved,
but global difficulties remain. Conclusion: Children with mod-
erate or severe brain injury are at particular risk of cognitive, ed-
ucational, and behavioral problems. Few were offered rehabili-
tation or therapy, and symptoms remain several years
postinjury.

S3A-3 What Is Really Behind Neuropsychological
Dysfunction after MTBI?

Thierry Ettlin
Basel and Rheinfelden, Switzerland

The most frequent neuropsychologic deficits after MTBI are
disturbances of attention, concentration, and memory as well as
psychomotor retardation, fatigue, and (usually depressive) af-
fective disorders. These symptoms are not proof that an organic
brain lesion has occurred. For neuropsychological examina-

tion, usually a test battery is used that consists of subtests for
different brain functions and clinical exploration of the neuro-
psychiatric functions. Aphasias, amnesias, agnosias, and
apraxias are classic cortical instrumental dysfunctions. They are
specific to an organic lesion in a circumscribed brain area but
not specific to etiology. In contrast, a constellation of distur-
bance of attention, concentration, retrieval of memory, mental
f lexibi l i ty, and regulat ion of affect , combined with
psychomotor retardation and mental fatigue, as frequently
found after MTBI, corresponds to an unspecific, subcortical
brain dysfunction with a broad neurologic and nonneurologic
differential diagnosis. After MTBI, the differential diagnosis of
subcortical neuropsychological deficits has to include the fol-
lowing: pain-related processes connected to headache and
neck pain; brain dysfunction due to an organic brain lesion;
pharmacologic side effects of centrally acting drugs;
neuropsychological interferences caused by vegetative,
visuomotor, or vestibular disturbances; and, most important,
psychopathological complications of affective disorders, espe-
cially depression, in the context of preexisting psycho-
pathology, adaptation disorders or posttraumatic stress
disorders. Several of these factors may coexist and exert a
multifactorial influence.

S3B-1 Locomotor Activity in Spinal Cord
Injured Persons

V. Dietz
Balgrist University Hospital, Zurich, Switzerland

Background: After a spinal cord injury (SCI) of the cat or rat,
neuronal centers below the level of lesion exhibit plasticity than
can be exploited by specific training paradigms. In persons with
complete or incomplete SCI, human spinal locomotor centers
can be activated and modulated by locomotor training (facilitat-
ing stepping movements of the legs using body weight support
on a treadmill to provide appropriate sensory cues) Methods: In
persons with incomplete SCI, locomotor activity was analyzed
during locomotion on a treadmill. Results: Persons with incom-
plete SCI benefit from locomotor training such that they im-
prove their ability to walk over ground. Load-related or hip
joint–related afferent input seems to be of crucial importance
for both the generation of a locomotor pattern and the effective-
ness of the training. However, it may be a critical combination
of afferent signals that is needed to generate a locomotor pat-
tern after severe SCI. Conclusion: Mobility of persons after a SCI
can be improved by taking advantage of the plasticity of the
central nervous system and can be maintained with persistent
locomotor activity. In the future, if regeneration approaches can
successfully be applied in human SCI, even persons with com-
plete SCI may recover waking ability with locomotor training.

S3B-2 Sexual Rehabilitation after Spinal Cord
Injury

Joan Vidal
Neurorehabilitation Hospital, Institut Guttmann,
Spinal Cord Unit, Barcelona, Spain

Decrease in sexual function after a spinal cord injury (SCI) is
a major cause of decreased quality of life for men and women.
The complex mechanism regulating normal sexual activity is se-
verely altered. In men, it causes a serious alteration of the physi-
cal phenomena that controls sexual activity, such as erection,
ejaculation, and perception of orgasm, and changes the sexual
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behavior of the patient. These alterations are often accompa-
nied by a personality disorder, manifesting as decreased self-
image, low self-esteem, feelings of distrust, and fear of aban-
donment. Treatment of sexual dysfunction in SCI men popula-
tion has focused on the restoration of erectile function. It is pos-
sible to restore satisfactory erectile function with oral drugs,
vacuum devices, constriction rings, intracavernous injection of
vasoactive drugs, and surgical procedures like penile prosthesis
and sacral anterior root stimulation. However, sensation is im-
paired, and this factor is considered to be much more difficult to
treat. No technique available to reestablish or substitute penile
sensibility in these patients. Therefore, management of sexual
dysfunction in an SCI patient is considered an important part of
the comprehensive rehabilitation program.

S3B-3 Spasticity in Spinal Cord Injury

A. Martinez-Arizala
Miami VA Medical Center, The Miami Project,
University of Miami School of Medicine, USA

Spasticity has been defined as “a motor disorder character-
ized by a velocity dependent increase in tonic stretch reflexes,
which results from abnormal intraspinal processing of primary
afferent input, as one component of the upper motor neuron
syndrome.” It is a frequent symptom in spinal cord injury, and
its pathophysiology includes interference of the descending
control of interneuronal systems in the cord by the spinal lesion.
In spinal cord injury, it is a consequence of a spinal cord lesion
above the level of the conus and follows the resolution of the
phase of spinal shock. The manifestations include exaggerated
reflexes, increased tone, and autonomic hyperreflexia.
Spasticity may be focal or generalized; and if severe and un-
treated, it may lead to dystonic posturing, contractures, and skin
breakdown. Grading is largely subjective and includes tools
such as the Ashworth Scale, spasms score, and reflex grading.
More objective measurements like the pendulum test are used
in research studies. Spasticity does not necessarily require treat-
ment, and therefore treatment should be initiated when it inter-
feres with the patient’s activities (ADLs, sitting, sleeping). Treat-
ment should also be offered to those who experience
discomfort from the spasms and to prevent joint contractures.
Spasticity may have positive effects as it can helps maintain
muscle tone and may be utilized by patients to assist them in
their activities such as dressing, transfers, and emptying of their
bladders. Changes in spasticity, particularly an increase, can be
attributed to a variety of causes such as an acute serious illness
(pulmonary embolus, perforated ulcer), skin irritation (ingrown
toenail, burns), urinary tract irritation (infections, stones), rectal
irritation (impaction, fissure), skeletal (fractures, dislocations),
and certain medications. Some patients can control their
spasticity through mechanical means like stretching, range of
motion, standing, ice packs, and exercise. However, the main-
stay of treatment has been largely pharmacologic, particularly
drugs such as baclofen and diazepam, which act on the GABA
system. Tizanidine and, less frequently, clonidine are also used
because of their inhibitory effects in the spinal cord via their ac-
tions in the alpha-2 adrenergic system. Dantrolene sodium af-
fects spasticity by interfering with calcium release from the
sarcoplasmic reticulum in the muscles, but it has potential hepa-
totoxicity. Spasticity can also be treated by the chemical inter-
ruption of the reflex arc via injections of anesthetics, alcohols,

phenol, or botulinum toxin. This can be accomplished by injec-
tions in different points of the reflex arc such as the muscle
motor point, peripheral nerve, nerve root, and, less frequently,
in the spinal cord or the spinal subarachnoid space. Some of
these techniques are more appropriate in the treatment of focal
spasticity. Surgical alternatives for the treatment of spasticity are
usually applied when oral medications fail. This includes proce-
dures like tenotomies, tendon lengthening, and myotomy,
which treat the orthopaedic consequences of spasticity. The im-
plantation of the intrathecal baclofen pumps or dorsal column
stimulators have also been successfully used to treat general-
ized spasticity. Destructive procedures such as neurectomies,
rhizotomies, and Bischof longitudinal myelotomyies are no
longer used often.

S3C-1 Rehabilitation of Neuropathies

W. Grisold,1 A. Vass,2 U. Zifko3

1Kaiser Franz Josef Hospital, 2LBI for
Neurooncology, 3Neurological Rehabilitation Center
Pirawarth, Austria

Background: Contrary to CNS neurologic diseases as stroke,
Parkinson’s disease, and multiple sclerosis, the rehabilitation of
peripheral neuropathies is often neglected. Methods: The over-
view is based on the experience from the authors working in a
neuromuscular clinic and a rehabilitation center. A review of
the literature using PubMed with terms “neuropathy rehabilita-
tion” and “polyneuropathy rehabilitation” revealed many spe-
cific rehabilitative procedures of peripheral nerve lesions but
few reviews of general principles of the rehabilitation of
polyneuropathies. This may be because of the heterogeneous
etiology of neuropathy and heterogeneous approaches of treat-
ment and also rehabilitation. Results: Polyneuropathies are a
heterogeneous group of diseases of the peripheral nerves, in
some cases the spinal ganglia and also the posterior columns.
Etiology, clinical symptoms and signs, the clinical course, acute
and chronic treatment, and prognosis vary. For this reason, the
concept of rehabilitation must be tailored to individual diseases
and principles of rehabilitative treatment can be discussed. The
assessment of function needs to be recorded in a reproducible
way. Motor, sensory disability scales should be used; however,
there is little consent in common neuropathy assessment scales
for different types of neuropathy. Electrophysiological methods
are used to record the neuromuscular system and its objective
function parameters also in regard to prognosis. Fatigue has
been reported to occur as a sequel of acute and chronic
neuropathies and impair the quality of life. Painful
neuropathies and autonomic neuropathies have a negative im-
pact on the patient’s quality of life. Increasingly universally ap-
plicable and acceptable tools of measuring peripheral nerve
functions need to be implemented. Neurorehabilitation of pe-
ripheral nerve disorders is initiated once the disease is diag-
nosed and specific treatment, if available, is initiated. The target
of rehabilitation is the recovery of function of the peripheral
nervous system in regard to motor, sensory, autonomic, and
composite function. This can be achieved by drug therapy,
physiotherapy, and occupational therapy, treatment of compli-
cations, orthosis, and adaptive equipment. Treatment of
complications as skin lesions, ulcers, and joint deformities must
be part of the concept. In severe quadriparetic cases of
neuropathies, communication can be an issue. Conclusion: The
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future vision is the complete restitution of function either by
conventional therapy or by new concepts as neuroplasticity.
Last but not least, social and neuropsychiatric aspects need to
be considered in the management and guidance of patients.

S3C-2 Management of Patients with
Neuromuscular Diseases

Eric Altschuler and John R. Bach
University of Medicine and Dentistry of New Jersey,
New Jersey Medical School, USA

A great deal can be done at every stage of neuromuscular
disease to prolong survival and maintain quality of life. During
the ambulatory stage, orthopedic interventions and physical
therapy based on pathokinesiological assessment extend brace-
free ambulation for patients with Duchenne muscular dystro-
phy by 1.3 to 1.5 years. These can be even more beneficial for
patients with milder conditions like Becker and limb-girdle
muscular dystrophy, spinal muscular atrophy type 3, and polio-
myelitis. During the wheelchair stage of pediatric conditions,
severe scoliosis can be prevented surgically without resort to
tracheotomy, irrespective of the extent of the restrictive pulmo-
nary syndrome. Thus, even patients who require continuous
(noninvasive) ventilatory support can undergo surgery, have
full-term pregnancies, and not require tracheostomy, provided
that there is some residual bulbar-innervated muscle function.
For patients with cardiomyopathies, the combination of beta-
blockers, ACE inhibitors, digitalis, and spironolactone has a
cardioprotective effect. Left ventricular ejection fractions can in-
crease by 30% to 40% and prolong life. Gastrostomy tube place-
ment can now be done under local anesthesia by the modified
Stamm procedure. This can avoid the high risk of respiratory
complications inherent for these patients who undergo general
anesthesia. The predominant cause of death in these patients is
respiratory failure. About 90% of the time this results from pneu-
monia that occurs during intercurrent respiratory infections due
to an ineffective cough. It is preventable with the use of
noninvasive intermittent positive pressure ventilation (IPPV)
and manually and mechanically assisted coughing. The proto-
col involves the use of oximetry during intercurrent respiratory
tract infections to maintain oxyhemoglobin saturation (SpO2)
greater than 94% by some combination of noninvasive IPPV and
assisted coughing. More than 100 hospitalizations have been
avoided by using this protocol for pediatric patients. Likewise,
with this approach, many patients have gradually become con-
tinuously dependent on noninvasive IPPV without ever being
hospitalized. Otherwise invariably fatal by 2 years of age, pa-
tients with severe and typical spinal muscular atrophy type 1
(Werdnig-Hoffman’s disease) are now living beyond age 10 and
are likely to live into adulthood without tracheostomy tubes.
The milder spinal muscular atrophies and all myopathies are
more easily managed without resort to tracheostomy. When a
tracheostomy tube is present, rehabilitation includes the re-
moval of the tube and closure of the ostomy provided that bul-
bar-innervated muscle function suffices for assisted coughing
flows to reach 160 L/m or greater. Decanulation facilitates mas-
tery of glossopharyngeal breathing for ventilator-free breath-
ing. It also facilitates both manually and mechanically assisted
coughing to eliminate airway secretions and prevent
intercurrent pneumonias. Ventilator dependent patients with
neuromuscular disorders have significantly lower pneumonia
and hospitalization rates when using noninvasive rather than
tracheostomy IPPV.

S3D-1 Gait Rehabilitation after Stroke

S. Hesse
Charité-Universitätsmedizin Berlin, Klinik Berlin,
Germany

Background: In former times, tone-inhibiting and gait-pre-
paratory maneuvers prevailed, resulting in very little gait prac-
tice. These days a task-specific repetitive approach is most
promising. Treadmill training with partial body weight support
was a 1st step enabling the practice of up to 1000 steps per ses-
sion. In nonambulatory stroke subjects, controlled studies,
however, failed to show a superior effect. One possible expla-
nation was the therapists’ effort, e.g., when setting the limbs, re-
sulting in a too little gait practice. Methods: Gait machines, the
electromechanical GaitTrainer GT I or the Locomat, addressed
this problem. For the GT I, a recent study (DEGAS) included 155
nonambulatory subacute stroke patients, allocated to group A
(20 min + 25 min PT) and B (45 min PT). They practiced every
workday for 4 weeks. At study end, gait ability (FAC score) and
ADL competence (BI), were significantly better in A. Controlled
trials in Hong Kong, Korea, and Slovenia confirmed this supe-
rior result. Results: For ambulatory patients, treadmill training is
an optimal tool to improve the highly relevant parameters
speed and endurance. Successful studies applied a sprint train-
ing (stepwise increase of belt speed) or an aerobic fitness train-
ing. By gradually increasing belt speed and inclination, patients
reach a target heart rate to elicit an aerobic training effect. Con-
clusion: In conclusion, gait rehabilitation after stroke is highly
dynamic and fascinating.

S3D-2 Physical Fitness in Persons with
Hemiparetic Stroke: Its Structure and
Longitudinal Changes during an Inpatient
Rehabilitation Program

M. Liu and T. Tsuji
Keio University School of Medicine, Japan

Background: In persons with hemiparetic stroke, assess-
ment and promotion of fitness have so far received limited at-
tention, partly because of the lack of appropriate measures ap-
plicable to them. Because these mobility-impaired persons are
prone to inactivity, disuse and insulin resistance are likely to oc-
cur and can aggravate the already significant health and eco-
nomic consequences that stroke entails. It is therefore impor-
tant to assess objectively their fitness to devise effective and
efficient fitness promotion programs. In this study, based on the
conceptual model of fitness in healthy persons, we tested the
hypothesis that the structure of fitness in patients with
hemiparetic stroke can be categorized as impairment/disability,
cardiopulmonary, muscular, and metabolic domains and stud-
ied longitudinal changes in their fitness during an inpatient re-
habilitation program. Methods: 107 consecutive inpatients with
hemiparetic stroke participated in the study. To analyze the sta-
tistical structure of fitness, the following parameters represent-
ing the four hypothetical domains were measured and sub-
jected to principal component analysis (PCA) followed by an
orthogonal rotation of the initially extracted components: pare-
sis/daily living (the stroke impairment assessment set [SIAS] and
the Functional Independence Measure [FIM]); muscular (grip
strength [GS], knee extensor torque, and cross-sectional areas of
thigh muscles); metabolic (body mass index [BMI] and fat accu-
mulation on CT); cardiopulmonary (heart rate oxygen coeffi-
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cient [HR-O2-Coeff]) obtained with a graded bridging activity
and a 12-minute propulsion distance). The changes of PCA
scores were analyzed during a conventional stroke rehabilita-
tion program consisting of 80 minutes of physical therapy and
occupational therapy sessions 5 days a week and daily rehabili-
tation nursing for a median duration of 105.5 days. Results: PCA
categorized the original 15 variables into 4 factors correspond-
ing to paresis/activities of daily living, muscular, metabolic, and
cardiopulmonary domains and explained 78.1% of the total
variance at admission and 69.6% at discharge. Except the meta-
bolic domain, PCA scores for the other 3 domains improved sig-
nificantly at discharge (paired t test, P < 0.05). Conclusion: The
structure of their fitness could be described by our hypothetical
fitness model of healthy persons (cardiopulmonary, muscular,
and metabolic dimensions) if the paresis/activities of daily liv-
ing dimension is added. Studying the changes of the above 4
dimensions can help develop more effective fitness training
programs.

S3D-3 Stroke Rehabilitation: Electrical
Stimulation or Task-Related Training?

C. W. Y. Hui-Chan
The Hong Kong Polytechnic University, Hong Kong

Background: Animal studies showed that large-diameter fi-
bers could presynaptically inhibit group 1a fibers mediating the
stretch reflex. Our previous study showed that transcutaneous
electrical stimulation (TENS) stimulates large-diameter fibers.
So a question was raised as to whether it could reduce hyperac-
tive stretch reflex and thereby spasticity. Now, if TENS—a pas-
sive form of peripheral stimulation—was effective in reducing
spasticity and improving voluntary movement, what about task-
related training (TRT), which involves voluntary descending,
commands from the brain to the targeted motor neurons and the
muscles they innervate? Will combining TENS with TRT be more
effective in improving motor function in spastic hemiplegic pa-
tients than either TENS or TRT alone? During the past decade,
we have launched a series of randomized, clinical controlled tri-
als (RCTs) to determine which treatment strategy was more ef-
fective in improving motor function in clients with both acute
and chronic stroke. Results: 1) Electrical stimulation: Our earlier
study showed that 3 weeks of TENS applied to the peroneal
nerve was significantly more effective than placebo stimulation
in reducing spasticity and in improving voluntary ankle
dorsiflexion in persons with chronic stroke. We hypothesized
that these effects would also be obtained when 3 weeks of TENS
was applied to lower limb acupoints during acute stroke and
that the effects would outlast the treatment period. Such posi-
tive findings were indeed demonstrated in our recent RCT on
acute stroke patients, showing that in contrast to placebo stimu-
lation, the effects were maintained even after treatment ended.
2) Task-related training: We then set out to compare the effec-
tiveness of TENS alone and when combined with task-related
training (TRT) in patients with chronic stroke. Eighty-eight
patients were randomly assigned to 1 of 4 groups receiving 4
weeks of a) TENS, b) placebo stimulation plus TRT, c) TENS
plus TRT, or d) control with no active treatment. When com-
pared with control and placebo plus TRT groups, the adminis-
tration of TENS alone and when combined with TRT produced
significantly earlier decrease of ankle plantarflexor spasticity—
after just 2 weeks of treatment (P < 0.01). However, only the 2
exercise (TENS plus TRT and placebo plus TRT) groups

achieved greater increase of both ankle dorsiflexor and
plantarflexor torques after 4 weeks of treatment and at follow-
up, when compared with those of the control group (P < 0.01).
Of interest is that by 4 weeks after treatment ended, the com-
bined TENS plus TRT group had greater gains than those of the
TENS-alone group—not just in ankle dorsiflexor and
plantarflexor torque production but also in gait velocity and in
walking endurance as measured by a 6-minute walk. Conclu-
sion: Our results demonstrated that although TENS is effective
in reducing spasticity and improving voluntary ankle
dorsiflexion, combining TENS with TRT was more effective in
improving movement mobility in addition to muscle strength in
patients with chronic stroke. The author thanks the Hong Kong
Polytechnic University and Health Service Research Fund for
their financial support and her 3 former PhD students, Dr M. F.
Levin, Dr T. Yan, and Dr S. S. Ng for their contributions.

S4A-1 Depression in Aging:
A Neurorehabilitation Perspective

M. F. Morrison
University of Pennsylvania, USA

Depression is a common mental disorder that is experienced
by an estimated 5.8% of men and 9.5% of women in any year.
Patients with CNS illness are at a substantially increased risk for
depression, with a prevalence of ~30% to 40%. Poststroke de-
pression impedes rehabilitation and recovery, impairs quality
of life and is associated with increased mortality. A comprehen-
sive review of the current understanding of major depression
and depressive syndromes in the elderly will be accompanied
by discussion of the impact of depression on disability and mor-
tality. Treatment options for depression associated with neuro-
logic illness will be reviewed including medication, cognitive
therapy (in person, telephone, or computer assisted), interper-
sonal therapy, and transcranial magnetic stimulation. Executive
dysfunction on cognitive tests has been associated with failure
to respond to selective serotonin reuptake inhibitor treatment.
In a sample of older patients seeing their general practitioner,
~6% had suicidal ideation, which was closely linked to depres-
sion. The suicide rate in the elderly has been increasing, and ef-
forts to prevent suicide by treating depression more vigorously
in the elderly are being studied. Promising questions for future
research will be presented. Early recognition and initiation of
treatment for depression tailored for associated executive dys-
function and specific neurologic illness presents opportunities
for improvement in the quality of life and the maintenance of
optimal levels of function for older people.

S4A-2 Poststroke Depressive Symptoms and
Associating Factors in Chinese Stroke Patients:
A Prospective Study

W. J. Sit,1 S. W. L. Li,2 T. K. S. Wong,1 and Y. M. Fong2

1The Hong Kong Polytechnic University; 2Tung Wah
Hospital and the University of Hong Kong,
Hong Kong

Poststroke depression (PSD) is common and has become an
area of significance in the study of stroke during the past 2 de-
cades, mostly in the Western population. A question arises as to
whether findings about PSD from Western culture mirror those
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in Chinese culture. The aims of this study were to identify com-
mon depressive symptoms found in Chinese stroke patients and
to examine factors associating with depression after stroke in
Hong Kong. This study has 2 parts: A 6-month prospective study
followed with a qualitative study using triangulated approach.
Data were collected in 2 time points: baseline (T1), within 48
hours of admission to the rehabilitation hospitals, and follow-
up (T2), 6 months after the baseline. One hundred twelve sub-
jects, who met the inclusion criteria, were recruited at T1. They
were all Chinese first-time stroke patients, not having had de-
pression or physical disability before the stroke and not having
cognitive decline or aphasia/dysphasia that was severe enough
to prevent reliable communication. Subjects’ sociodemographic
data, comorbidity, stroke characteristics, stroke severity, func-
tional ability, social support received, and depressive symp-
toms (measured by CES-D) were obtained at baseline. Ninety-
five subjects completed the study at T2, where the prevalence of
depressive symptoms was 48% (CES-D ≥16). A structured multi-
phase regression analysis found 5 variables explaining 54% of
the variance of higher CES-D score at T2. Results showed
women, those who reported higher CES-D score at baseline,
were self-care dependent, had a lack of informational support,
and had reduced social companionship at T2, tended to have
higher levels of depressive symptoms at 6 months after stroke.
Based on these findings, 10 depressed subjects and their family
caregivers were invited to participate in a semistructured in-
depth interview so as to enrich our understanding about lived
experience with stroke and the characteristic of depressive
symptoms among Chinese stroke patients. Results echoed and
elaborated perspectives of the associating factors found in the
prospective study, especially on how functional disability and
the salience of friendship after stroke play the role in influenc-
ing depression among stroke patients. Findings also showed
that culture might play a part in how depression was expressed.
Patterns of verbal descriptors from the depressed stroke pa-
tients revealed a majority (around 60%) on somatic symptoms,
32% on neurocognitive/psychological symptoms, and 10% re-
lated to worry or fearful feeling. Common verbal descriptors on
depressed patients from family caregivers included somatic
symptoms (46%), interpersonal problem (36%), and spiritual
behavior (18%). A majority (90%) of patients attributed their so-
matic symptoms to the preexisting physical health problems re-
sulting from stroke. Yet when asked directly with the screening
tool, most of them endorsed the psychological symptoms (de-
pressed mood) and attributed those somatic symptoms to
psychosocial causes. The lack of awareness on poststroke de-
pression may partly be due to the overwhelming physical prob-
lems resulting from stroke, which may mask or distract detec-
tion of early signs of poststroke depression. Findings in this
study highlight the need for early screening for depressive
symptoms after stroke. Further study is needed to examine the
discriminative property of different depressive symptoms in the
screening of poststroke depression in Chinese population.

S4A-3 Management of Depression in
Parkinson’s Disease

Louis C. S. Tan
National Neuroscience Institute, Singapore

Background: Depression has been estimated to occur in
25% to 40% of patients with Parkinson’s disease (PD). Studies

have revealed inconsistent findings with regard to the risk fac-
tors for development of depression. The diagnosis is often
confounded by the overlap of motor and nonmotor features of
PD with the clinical features of depression, such as social isola-
tion and sleep problems. Depression in PD may be due to a re-
active state or it may be intrinsic, related to changes in metabo-
lism or alterations in neurochemicals such as serotonin,
dopamine, and noradrenaline in specific areas of the brain.
Evaluation: In patients with suspected depression, vitamin B12
deficiency, hypothyroidism, and anemia should be looked for
and treated. Various screening questionnaires such as the Beck
depression inventory, Montgomery and Ashberg depression rat-
ing scale (MADRS), and the Hamilton depression scale may be
used to screen for depression. Pharmacological treatment: As
most studies on the use of antidepressants in PD were open-la-
beled or underpowered placebo-controlled ones, most reviews
have concluded that there is insufficient evidence available to
conclude on the efficacy and safety of any antidepressant ther-
apy in PD. Tricyclic anti-depressants (TCA) such as nortriptyline
have been found to be useful for the treatment of depression in
PD. During the past decade, physicians have started using se-
lective serotonin reuptake inhibitors (SSRIs) as a first-line treat-
ment of PD depression based on the favorable experience with
its use in treating depression in non-PD patients and their better
side effect profiles. Caution should however be exercised in the
use of TCAs or SSRIs in patients taking monoamine oxidase
(MAO) inhibitors, such as selegiline, in view of the potential oc-
currence of serotonin syndrome. There is also some suggestion
that some dopamine agonist, such as pramipexole, may be ef-
fective in the treatment of depression. Nonpharmacologic treat-
ment: Adequate sleep, good nutrition, regular exercise, social
support, and participation at support groups are useful adjuncts
to managing depression in PD patients. Counseling and psycho-
therapy may also be useful adjuvants to treatment with an anti-
depressant. In severe or resistant cases, comanagement with a
psychiatrist would be useful. Electroconvulsive treatment may
also be considered in refractory patients. Conclusion: Depres-
sion is common among PD patients. Symptoms of depression
should be sought for or screened, and treatment instituted once
it interferes with the patient’s daily function and quality of life.
TCAs and SSRIs are the most commonly used medications. Man-
agement of depression in PD involves a holistic approach that
also includes non-pharmacological aspects, such as ensuring
adequate sleep, nutrition, exercise, and support.

4B-1 Review of Medical Treatment of
Multiple Sclerosis

A. J. Thompson
Institute of Neurology, University College London,
London, United Kingdom

Medical treatment is but one element of the optimum man-
agement of multiple sclerosis (MS). However, it is encouraging
to see how it has evolved during the past 15 years such that MS
is no longer considered an untreatable condition. This more
positive approach, a far cry from Charcot’s nihilistic philoso-
phy, has stimulated a more positive and active approach to the
management overall. In considering the medical management
of MS, it is helpful to view it according to the several different
treatment goals, in order of increasing difficulty—reducing re-
lapses, slowing disease progression, and encouraging recovery
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and repair. Corticosteroids are the mainstay of the treatment of
relapses, given in high doses either orally or intravenously. The
view is that they can reduce the duration of relapses, but
whether they can influence outcome or have any long-term
benefit remains uncertain. The greatest advance in the medical
treatment of MS has been the emergence of the beta-interferons
and glatiramer acetate. These agents result in a mean reduction
in relapse rate of about 30% in patients with relapsing/remitting
MS, with some impact on the severity of the relapse. Issues relat-
ing to the timing of treatment, choice of agent, existence of
dose-effect and impact of antibodies continue to be much dis-
cussed. Another immunosuppressive agent, mitoxantrone is be-
ing used in poorly responsive, aggressive relapsing/remitting,
and secondary progressive MS. The most recently licensed
agent, Natalizumab, a monoclonal antibody against integrin,
one of the adhesion molecules, showed very promising results
both in reducing relapses and new lesions shown on MRI. How-
ever, after licensing, it was found to cause progressive
multifocal leukoencephalopathy in a small number of patients
taking a combination of treatments. It is improbable that such
immunomodulatory treatments alone (or in combination) will
have a sufficiently powerful effect on the disease process. There
is little evidence to suggest that they have a significant effect on
progressive disability, and other approaches, notably the role of
neuroprotective agents, are being considered. A number of
neuroprotective agents including lamotrogine and the
cannabinoids are currently being studied in phase 2 and phase 3
trials, respectively. One of the greatest challenges in MS is the
prospect of repair and encouraging remyelination. Although
many different options are under study, none has progressed to
clinical trials. On a more global level, there is accumulating evi-
dence from functional MRI to support the concept of brain plas-
ticity in MS and to suggest that it may play a part in limiting the
impact of the neurologic deficit. There is also the exciting possi-
bility that some rehabilitation strategies may stimulate function-
ally useful changes in brain activity. Overall there have been im-
portant advances in the medical treatment of MS, but equally
there is increasing appreciation that neuroprotection and repair
are key elements of a more effective treatment strategy for the
future.

S4B-2 Neurorehabilitation in Multiple Sclerosis

Jürg Kesselring
Rehabilitation Centre, Valens, Switzerland

Reorganization of structures and functions in the brain are
the basis of learning. Plastic changes occur in normal as well as
in diseased brains and can be enhanced by specific therapeutic
interventions (neurorehabilitation). Because of the variety of
symptoms and functional deficits, multiple sclerosis (MS) can
lead to a broad range of functional impairments and handicap.
Even with newer immunomudulating therapies, the course re-
mains progressive. The symptoms themselves, loss of inde-
pendence, and participation in social activities are responsible
for the progressive decline of quality of life. The main objective
of a comprehensive rehabilitation program is to ease the burden
of disease by improving self-performance and independence.
Restoration of function is not the key effect of rehabilitation in
MS. As rehabilitation measures have no direct influence on the
ongoing disease process and progression of the disease, com-
pensation of functional deficits, adaptation, and reconditioning
together with other nonspecific effects (management of specific
symptoms and impairments, emotional coping, self-estimation)

is more important in the long term. Newer studies in MS patients
show that despite the ongoing progression of the disease pro-
cess, rehabilitation is effective by improving personal activities
and participation in social activities leading to better quality of
life. After comprehensive inpatient rehabilitation, improvement
outlasts the treatment period for several months. Quality of life
is correlated more with disability and handicap rather than with
functional deficits and progression of the disease.

S4B-3 Management of Spasticity in Multiple
Sclerosis Patients

M. Berteanu
Univ. Hosp. ELIAS, Univ. of Medicine and
Pharmacy ‘Carol Davila’ Bucharest, Romania

Multiple Sclerosis (MS) is a lifetime disease, so lifetime reha-
bilitation management must be employed. Spasticity is very
common in MS, and many patients have difficulties in recogniz-
ing it. Typically, lower limbs are more affected than upper
limbs. Before initiating the treatment, a careful evaluation
should be performed, as spasticity can mask an important mo-
tor deficit; in these cases, spasticity is useful for the patient and
should only be treated if it improves function. Management of
spasticity includes pharmacologic interventions, botulinum
toxic and nerve blocks, and physical agents. Disease-modifying
agents are important in stabilizing or diminishing the evolution
of the disease, thus influencing spasticity. Pharmacologic inter-
ventions are used on a wide scale; but dosage has to be moni-
tored carefully, as adequate suppression of spasticity varies
with each patient. Most patients are managed on baclofen, but
commonly used are also tizanidine and dantrolene. Fatigue,
somnolence, weakness, and impaired cognition are adverse
events that can negatively influence the rehabilitation process.
An implantable baclofen pump may be indicated in patients
with severe lower limb spasticity. Botulinum toxin injection
and 4% to 5% phenol or 30% to 50% alcohol nerve blocks may
be used in more localized spasticity alone or to minimize the
dose of oral spasmolytics. Nerve blocks with long-acting local
anesthetics, bupivacaine 0.375%, or ropivacine 0.75% have di-
agnostic and/or prognostic role. Local anesthetic nerve blocks,
when repeated, may also have therapeutic effect. Physical
agents: Therapeutic exercises are most important in lowering
spasticity and improve voluntary motor control. Electrical stim-
ulation, magnetotherapy, massage, aquatic rehabilitation
(hydrotherapy), etc., are also discussed. In prescribing physical
agents, patients with heat intolerance and fatigue have to be
most carefully evaluated.

S4C-1 A Forgotten Disability: Bowel Dysfunction
in Neurologic Rehabilitation

Barbara Chandler and Raji Thomas
Regional Neurological Rehabilitation Centre,
Newcastle upon Tyne, United Kingdom

Introduction: Bowel dysfunction can cause distress and so-
cial isolation. Bowel incontinence may be the factor that deter-
mines a move into institutional care. It is a source of embarrass-
ment and may be overlooked in routine consultations.
Physiology of the colon: Control over bowel function requires
integration of the central, peripheral, and autonomic nervous
systems. The bowel has a complex intrinsic nervous supply
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from the myenteric and submucosal plexus. The extrinsic sys-
tem includes the parasympathetic supply from the Vagus to the
foregut and midgut (ending at the splenic flexure) and the sa-
cral pelvic nerves (S234). Stimulation promotes peristalsis and
increases blood flow and secretions. The sympathetic supply is
via the hypogastric nerves to the internal anal sphincter, main-
taining its high resting tone. The peripheral nervous system
maintains the tone of the external anal sphincter through the
pudendal nerve (S234); this is under voluntary control. Physiol-
ogy of defecation: Distension of the rectum triggers the
anorectal inhibitory reflex, producing relaxation of the internal
sphincter and allowing rectal contents onto the mucosa of the
anal canal, in turn allowing solid, liquid, and gaseous contents
to be distinguished. Continence is maintained by voluntary or
involuntary contraction of the external sphincter. Other factors
influencing social as well as physiological continence are stool
consistency, mobility, upper limb function, cognitive ability,
clothing, location of toilet, and availability of assistance. Bowel
function in diseases of the nervous system: The result of dysfunc-
tion within the nervous system may be constipation, inconti-
nence, or a combination of both. More than 50% of MS patients
experience bowel dysfunction; more than 50% with Parkinson’s
disease have constipation; after stroke, one-third of patients
may have incontinence initially and 5% at 6 months poststroke;
almost one-third of spinal injury patients have incontinence and
up to 80% have constipation, to give just a few examples. Man-
agement: There is little consensus about management, but with
increasing understanding of the pathology, more rational ap-
proaches will become possible. We have found that a nurse-led
continence clinic allows time for the problem to be discussed
and a management plan to be developed and subsequently re-
viewed. Changes to diet, lifestyle education of caregivers and
alterations to care packages, as well as the use of oral laxatives,
suppositories, and enemas may be necessary. The aim is to
achieve an acceptable level of control in keeping with the life-
style of the patient. Arriving at a suitable bowel regime is often a
result of trial and error with the guidance of a specialist nurse.
New developments such as the percutaneous endoscopic colos-
tomy and the availability of specialist centers where more de-
tailed neurophysiological assessments can be undertaken will
help some patients. The majority of problems will continue to
be managed in the community. Summary: Continence has a ma-
jor impact on participation, ability to live in the community, and
quality of life. Routine assessment of bowel function should be
a standard part of rehabilitation assessment and management.

S4C-2 Bladder Management of Neurologic
Disability

Clare J. Fowler
Institute of Neurology, London, United Kingdom

The neurologic control of the bladder is highly complex,
and for physiological control, extensive connections between
the frontal lobes, brain stem, and sacral spinal cord must be in-
tact. Not surprisingly, bladder dysfunction is common in pa-
tients with neurologic disease. Broadly speaking, the causes of
neurogenic incontinence can be divided into those that affect
brain regions which in health persons have an inhibitory effect
on the pontine micturition center and those that disrupt the con-
nections between the pons and the sacral outflow to the blad-
der. After a spinal lesion, a new functional controlling pathway
emerges, the afferent limb of the reflex arc being formerly silent
unmyelinated bladder afferents that respond to bladder filling

and cause reflex detrusor contractions. The mainstay of man-
agement is the antimuscarinics, and there are now a variety of
these available. Although introduced on the basis that they
would block the parasympathetic innervation of the detrusor
and so reduce unwanted detrusor contractions, it is now
thought that their action must be more complex and affect blad-
der afferents during the filling phase. Many patients with
neurogenic bladder dysfunction, particularly those with spinal
cord lesions, have incomplete bladder emptying and a raised
postvoid residual volume, due both to detrusor sphincter
dyssynergia and poorly voiding contractions. Incomplete emp-
tying has a significant effect on compromised bladder function,
such that the point at which detrusor overactivity is reached
much sooner in the filling cycle. The best solution is for the pa-
tient to perform intermittent catheterization. Much work has
been done in recent years to improve the type of catheters avail-
able, and although urinary tract infections remain a risk, pa-
tients who master the technique and perform catheterization
several times a day may obtain considerable symptomatic bene-
fit. A combination of oral anticholinergics and intermittent self-
catheterization if necessary can be regarded as first-line thera-
pies. However, as neurologic diseases progress, these interven-
tions may be insufficient to prevent urgency incontinence. In
patients needing further treatment, various other medications
have been tried, including intravesical vanilloids, first
capsaicin, and then resiniferatoxin. However, large-scale clini-
cal trials were not successful, and there is currently no pharma-
ceutical agent based on this principle of action available. The
most promising treatment, although as yet still unlicensed, is
the injection of botulinum toxin A through a cystoscope into
multiple sites into the bladder wall. Improvement lasts for a
mean of 10 months, when repeat injections appear to be equally
efficacious. Although patients with traumatic spinal cord injury
and spina bifida are at risk of developing upper urinary tract
dysfunction, this complication fortunately appears to be un-
common in patients with progressive neurologic disease. Blad-
der symptoms in most instances of neurologic disability should
be managed in much the same way as other symptoms of neuro-
logic origin, and the advent of increasingly effective
interventions means that incontinence can often be effectively
alleviated.

S4C-3 Sexual Dysfunction—
The Challenging Disability

N. C. Chater
Regional Neurological Rehabilitation Centre,
Newcastle upon Tyne, United Kingdom

Intr oduct ion : Address ing sexua l prob lems in
neurorehabilitation is challenging for a number of reasons:
knowledge and understanding of the sexual pathways within
the brain is partial, and apart from the direct effects of neuro-
logic damage centrally and peripherally on sexual function,
there may be indirect effects, for example, pain, and
psychosocial and relationship factors. The incidence of sexual
problems in neurologic rehabilitation may be high; one esti-
mate gives 50% to 90% in multiple sclerosis. Physiology of Sex-
ual Response and Potential Sexual Dysfunction from Neuro-
logic Damage: Sexual pathways outside of the brain involve
sensory input via the pudendal nerve to S2, S3, and S4 spinal seg-
ments. Both parasympathetic (sacral outflow S2–S4) and sympa-
thetic (thoracic and upper lumbar T11–L2) are involved in gener-
ating myotonia and vasocongestion. In men, relaxation of the
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muscle cells in the walls of penile blood vessels and erectile tis-
sue, initiated mainly by nitric oxide released from parasympa-
thetic nerve endings and vascular endothelium, results in
vasodilation and erection. Therapeutic interventions for erectile
dysfunction in the neurorehabilitation setting can include phar-
macology (Phosphodiesterase type-5 inhibitors, Apomorphine,
Alprostadil, Papaverine) or mechanical devices. In women,
vasocongestion causes increased vaginal secretion and clitoral
and labial swelling. The uterus increases in size and rises in the
pelvis, pulling the cervix up. The inner two-thirds of the vagina
lengthens and expands. Thus, vaginal dryness and difficulty
with penetration and dyspareunia can be a consequence of neu-
rologic disease. Neurologic damage in both men and women
may cause reduced perineal sensation. Widespread muscle con-
traction in the pelvic area leads to expulsion of semen and a
sensation of orgasm in both genders. Problems with ejaculation
and orgasm may result from neurologic damage. Apart from the
role of frontal and temporal cortex on behavior and cognition, a
key area of the brain in sexual activity is the limbic system with a
range of hormones and neurotransmitters (e.g., oxytocin,
vasopressin, dopamine, serotonin). Hence, traumatic brain in-
jury may have a direct impact on sexual function and expres-
sion, and a change in sexual response can be a consequence of
medications used, for example, anticonvulsants and mood sta-
bilizers. A Framework to Assess Sexual Problems: Foley and
Werner categorized sexual problems in multiple sclerosis as pri-
mary, secondary, and tertiary. The approach encourages a thor-
ough assessment of a sexual problem but does not specifically
highlight relationship issues as recommended by others. Sum-
mary: There are significant challenges in attempting to manage
sexual dysfunction in neurorehabilitation, but it is possible and
appropriate to do so. There are challenges to knowledge, train-
ing, and service design, and any service requires appropriate re-
sources. An approach, which allows relationship problems and
psychosocial, emotional, and physical concerns to be
considered, is recommended. Some examples from practice
will be given.

S4D-1 Pediatric CI Therapy:
Results and Mechanisms

Edward Taub
University of Alabama at Birmingham, USA

Constraint-Induced Movement (CI) therapy has been found
to be a promising treatment for substantially increasing the use
of extremities affected by such neurologic injuries as stroke and
traumatic brain injury in adults. It was derived from earlier work
with monkeys in which the basic components of the treatment
were worked out. A relatively small modification of the proce-
dures used with monkeys and adult humans has been applied
successfully to young children with cerebral palsy. The initial
work with children was carried out in collaboration with Sharon
Ramey, Stephanie DeLuca, and Karen Echols. The 1st study was
a randomized controlled clinical trial of pediatric CI therapy in
which 18 children with diagnosed asymmetric upper extremity
motor deficit associated with cerebral palsy (7–96 months old)
were randomly assigned to receive either pediatric CI therapy
or conventional treatment. Pediatric CI therapy involved pro-
moting increased use of the more affected arm and hand by in-
tensive training (using shaping) of the more impaired upper ex-
tremity for 6 hours/day for 21 consecutive days coupled with
bivalved casting of the child’s less affected upper extremity for

that period. Children’s functional upper extremity skills were
assessed in the laboratory (blinded scoring) and at home (par-
ent ratings) just before, after, and 3 weeks posttreatment.
Treated children were observed for 6 months. The sample in-
cluded children with hemiparesis resulting from perinatal
stroke or with substantially greater deficit in one upper extrem-
ity than in the other from other causes. Children receiving pedi-
atric CI therapy compared with controls acquired significantly
more new classes of motoric skills (9.3 vs. 2.2), demonstrated
significant gains in the mean amount (2.1 vs. 0.1) and quality
(1.7 vs. 0.3) of more affected arm use at home, and in a labora-
tory motor function test displayed substantial improvement in-
cluding increases in unprompted use of the more affected up-
per extremity (52.1% vs. 2.1% of items). Benefits were
maintained over 6 months, with supplemental evidence of qual-
ity-of-life changes for many children. In other work, 2 children
with hemispherectomy showed equivalent improvement. In
adults, there is evidence that the efficacy of CI therapy is predi-
cated on 2 linked but independent mechanisms: use-dependent
cortical reorganization and overcoming learned nonuse. In chil-
dren with cerebral palsy, the same 2 mechanisms are thought to
operate, though direct evidence for this is not yet available and
would be a high priority for future work. On an empirical level,
however, the work to date has shown that pediatric CI therapy
can produce major and sustained improvement in motoric up-
per extremity function in young children with cerebral palsy
involving several different etiologies.

S4D-2 Disorders of Executive Functions in
Children and Adolescents

Wendy Marlowe
Independent Practice, USA

Background: Within those children with dysexecutive syn-
drome, there is a subset that is unable to see relationships be-
tween events or build generalizations. Methods: To ascertain the
incidence of impaired generalization in children with
dysexecutive disorders and normal IQ, 130 consecutive cases,
ages of 5 to 19 years were studied. Fifty-seven percent had
dysexecutive syndrome, with a subset of 45% demonstrating
disorders of generalization. Results: Common to those impaired
in generalization was language disability. A systematic
remediation approach was utilized with 16 children. Conclu-
sion: Generalization emerged.

PARALLEL SESSIONS–February 15, 2006

S5A-1 Sports Training as a Rehabilitation Tool
for Persons with Disabilities

J. H. Rimmer
University of Illinois at Chicago, USA

Despite growing evidence that people who participate in
sports and recreational activities have higher levels of physical
fitness and a reduced risk of various secondary (e.g., fatigue,
pain) and chronic conditions (e.g., type 2 diabetes, coronary
heart disease) and are more physically independent in later life,
people with disabilities continue to engage in higher rates of
sedentary behavior, have significantly lower levels of physical
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fitness, and have a thinner margin of health compared to the
general population. This increases the likelihood that, as they
age, they will have greater difficulty maintaining their ability to
work, participating in recreational activities, and performing
self-care activities. As a result, they are also more likely to expe-
rience lowered self-esteem and to perceive themselves as hav-
ing a reduced quality of life. Beyond these impacts on the pa-
tient, there is an impact on society through higher health care
costs and a greater strain on the national health care budget.
Sports and physical activity are essential for recovery from
neurorehabilitation and for reintegration into the community.
Taking advantage of current and anticipated advancements in
information technology, the National Center on Physical Activ-
ity and Disability (NCPAD, www.ncpad.org) has developed an
international platform for delivering an increasing number of
products related to sports and physical activity for people with
disabilities tailored to the needs and preferences of the individ-
ual user. The Center offers interactive features, such as person-
alized goal setting and recording of physical activity, to over-
come many current barriers to participation in, and adherence
to, healthful exercise programs. This presentation will provide
an overview of the Center’s activities and will encourage
neurorehabilitation professionals to use sports and physical ac-
tivity as a mechanism for increasing health and quality of life in
their patient population.

S5A-2 The Health Promotion Effect of Tai Chi
and Its Potential Application in
Neurorehabilitation

Ching Lan
National Taiwan University Hospital and National
Taiwan University, Chinese Taipei

Tai Chi Chuan (TCC) is a Chinese conditioning exercise and
is well-known for its harmonic and coordinated manner. TCC is
practiced in a semisquat posture with controlled abdominal
breathing, and integrated circular movements involving multi-
ple joints were performed. Health-related fitness includes aero-
bic capacity, muscular strength, flexibility, and body composi-
tion. In elderly persons, declines of health-related fitness may
hinder performance of daily activities and reduce the quality of
life. In elderly persons, cross-sectional studies show that TCC is
beneficial for health-related fitness. Long-term TCC practitio-
ners also exhibit reduced age-related decline of peripheral vas-
cular function and microcirculation. In a 12-month TCC training
study, subjects showed a significant increase in aerobic capac-
ity. The peak oxygen uptake (VO2peak) increased 16.1% and
21.3% in male and female TCC groups, respectively. TCC train-
ing may also enhance muscular strength of the knee extensor.
After 6 months of TCC training, the concentric peak torque in-
creased 15.1% to 20.0% in men, whereas the peak torque in-
creased 13.5% to 24.2% in women. In a 5-year follow-up study,
the TCC group displayed a smaller decrease in VO2peak than the
sedentary group. The annual decrease of VO2peak in TCC men
and women was 0.32 and 0.22 mL•kg–1•min–1, respectively.
Meanwhile, in the control group, the annual decrease of VO2peak

was 0.50 and 0.36 mL•kg–1•min–1 in men and women, respec-
tively. In addition, the TCC group showed a smaller increase in
body fat ratio and a less decrease in flexibility than the control
group. TCC also improves balance function in novice practitio-
ners. TCC program preserves the balance gains after 3-month

balance training and shows a trend of further improvement in
balance. In addition, TCC training decreases 25% to 48% of the
fall risks in the elderly. TCC has been applied in selected neuro-
logic patients. After TCC training in 3 severe traumatic brain-in-
jured patients, all patients walk without assistance and feel
more secure while walking. One patient can lead independent
daily activities and even returned to car driving. TCC program
has been applied to 19 patients with multiple sclerosis. After
training, walking speed increased 21% and hamstring flexibility
increased 28%. The results may be attributed to the effect of
neuromuscular facilitation during TCC practice. TCC can be
prescribed as an alternative exercise program for selected pa-
tients with neurologic, cardiovascular, or orthopedic diseases.
TCC is easily accessible, low cost, and suitable for implementa-
tion in the community. Recent research suggests that TCC is
suitable for health promotion in the elderly and for patients with
chronic disease.

S5B-1 Virtual Reality-Based Neurorehabilitation
for the Recovery of Balance and Locomotor
Functions

J. Fung,1 C. L. Richards,2 F. Malouin,2 B. J. McFadyen,2

and A. Lamontagne1

1Jewish Rehabilitation Hospital (CRIR), McGill
University, Montreal, 2Rehabilitation Institute of
Quebec (CIRRIS), Laval University, Quebec, Canada

Background: The current state of knowledge in rehabilita-
tion emphasizes the need for task-specific repetitions to pro-
mote the reacquisition of motor skills. Motor-learning is pro-
moted by factors such as changing environmental contexts,
alterations in the physical demands, problem solving, random
presentation of practice tasks, sufficient practice, and patient
empowerment. It is difficult to meet these criteria in currently
constrained rehabilitation settings or to practice outdoor bal-
ance and mobility tasks in different weather and lighting condi-
tions. Vision has a profound influence on the regulation of bal-
ance and locomotion. Optic flow, which is a predictable pattern
of motion of the surrounding environment generated at the
moving eye during self-motion, is important for the perception
of heading direction and speed during walking, 2 essential gait
features that are often compromised in persons who had a
stroke. Virtual reality (VR) technology with the capacity of sim-
ulating environments offers a new and safe way to not only ma-
nipulate optic flow but also to offer the varied environments
and constraints needed to maximize learning and optimize
functional gains. Thus, a virtual reality (VR)–based locomotor
training system has been developed for balance and gait reha-
bilitation. Methods: The system consists of a self-paced tread-
mill mounted onto a 6-degree-of-freedom motion platform. Vir-
tual environments (VEs) that are synchronized with the speed of
the treadmill and the motions of the platform are rear-projected
onto a screen in front of the walking subject. A feasibility study
was conducted to test the capability of 2 stroke patients and 1
healthy control to be trained with the system. Three VE scenar-
ios (corridor walking, street crossing, and park stroll) were wo-
ven into a gait-training program that provided 3 levels of com-
plexity (walking speed, slopes, collision avoidances),
progression criteria (number of successful trials) and knowl-
edge of results. Results: As expected, all subjects adapted well
to the self-paced treadmill and were able to complete all the
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tasks required in the different levels in 3 one-hour sessions.
They reacted well to the novel training environments and be-
came immersed without being disturbed by the equipment. Re-
sults show that with practice, patients can effectively increase
their gait speed as demanded by the task and adapt their gait
with respect to the change in physical terrain. However, suc-
cessful completion of tasks requiring adaptation to increasing
demands related to speed and physical terrains does not neces-
sarily predict the patient’s ability to anticipate and avoid colli-
sion with obstacles during walking. Conclusion: It is feasible to
use a VR-based self-paced treadmill system to retrain balance
and locomotion after neurologic insults such as stroke.

S5B-3 Early Rehabilitation of Higher Cortical
Brain Functioning in Neurosurgery—How to
Humanize Human Skills after Acute Brain Lesions

Klaus R. H. von Wild,1 in cooperation with Sascha
Skudelny,2 Federico Hernández-Meyer3

1Medical Faculty University of Münster, Germany,
and Neurorehabilitation and Re-engineering of
Brain and Spinal Cord Lesions, International
Neuroscience Institute, Hannover; 2Media Science
University of Siegen; 3Pharmaceutical and Medical
Communications, Huétor-Vega (Granada), Spain

Background: Today, increasingly more patients with mod-
erate and severe brain lesions will survive the acute stage after
the impact to the brain, thanks to emergency and intensive care
management, modern diagnostic imaging, and medical treat-
ment. However, the majority of patients will suffer from long-
lasting impairments of higher cerebral functioning (WHO-ICF).
Early neurorehabilitation (ENR) was introduced in Germany by
the German Task Force of ENR 1993, based on an interdisciplin-
ary team approach. ENR interventions support the process of
spontaneous physical recuperation and quicken restoration of
impaired sensory motor, mental cognitive, and neurobehavioral
functioning by using brain plasticity. ENR aims at patient’s so-
cial reintegration in the long run. Methods: Functional rehabili-
tation is an original task of neurosurgery. Impairments refer to
loss of structures and functions. Disabilities refer to limitations
or participating restrictions. Functioning is an umbrella term
encompassing all body functions, activities, and participation.
ENR, therefore, needs a multidisciplinary team approach. ENR
should be performed best as part of general neurosurgery in re-
spect to frequent concomitant multiple organ lesions and/or nu-
merous secondary complications during the acute phase after
brain damage. Concerning TBI, one has to note that MTBI (80%
of all in-hospital TBI patients) may also suffer from severe
neurobehavioral disturbances and severe multiple organ le-
sions that need ENR. Results: The essential aspect in ENR is the
integration of disciplines and consistent goal setting to regard
individual patients’ needs. Good structural organization of the
team, notice of basic communication rules, conflict manage-
ment, and a definite decision making increase productive
multidisciplinary working. Coma Remission Scale (CRS, 24
points) and Early Rehabilitation Barthel Index (ERBI) allow as-
sessment of best functional performance with prognostic value.
ENR cut off points CRS 24 and FRBI +40 points. Residents and
special ists are educated and trained in neurologic-
neurosurgical early rehabilitation. Our team approach during
daily work is exemplarily demonstrated. At the end, 2 examples

are shown with final social reintegration after some years; a fe-
male student after severe TBI with secondary hypoxia followed
by AS/VS and a businessman following recurrent brainstem
hemorrhage with long-lasting coma and swallowing disorders.
Conclusion: Obviously the impairment of mental-cognitive and
neurobehavioral functioning and not the loss of physical skills
will cause patients’ loss of life transactions and final outcome.
Rehabilitation is possible because of the persons’ neural plastic-
ity. Functional rehabilitation is a process whereby patients who
suffer from impaired higher cerebral functions after brain dam-
age regain their former abilities or, if full recovery is not possi-
ble, achieve their optimum physical, mental, social, and voca-
tional capacity for social reintegration. To facilitate such goals,
neurosurgeons, like neurologists, should be educated in ENR to
start with functional rehabilitation at the intensive care ward in
close collaboration with the neuropsychologist and all other
members of the multidisciplinary team day by day.

S5B-2 Head Injury Prediction: Its Validation

W. S. Poon, X. L. Zhu, S. C. P. Ng, G. K. Wong,
and T. F. Sun
Prince of Wales Hospital and the Chinese University
of Hong Kong, Hong Kong

Predicting long-term clinical outcome for patients with trau-
matic brain injury (TBI) at the beginning of rehabilitation pro-
vides essential information for counseling of the family and pri-
ority setting for the limited resources in intensive rehabilitation.
We have recently demonstrated in 68 patients that age, Glasgow
Coma Scale (GCS) score, and baseline FIM (functional inde-
pendent measure) are independent predictors for their 1-year
outcome. A new set of data from 50 patients were collected for
its validation.

S5C-1 Pain in Spinal Cord Injury

A. Martinez-Arizala
Miami VA Medical Center, The Miami Project,
University of Miami School of Medicine, USA

Pain after spinal cord injury (SCI) is a significant problem
with a reported range of prevalence between 33% to 94% in spi-
nal cord injured patients. It has also been reported to be func-
tionally disabling in 5% to 45% of patients. Patients with SCI ex-
perience many different types of pain, which can be located
above the level, at the level, or below the level of injury. The
pain can be nociceptive or neuropathic pain (NP), and many
patients experience both. Neuropathic pain results from injury
to the pain-conducting pathways of the nervous system and is
often the most difficult type of pain to treat. Various mecha-
nisms have been proposed to explain NP and including both ex-
citatory and disinhibitory theories, central sensitization, bio-
chemical changes, and neurophysiologic changes. The
mainstay of treatment of NP has been pharmacotherapy. How-
ever, drug study results are difficult to interpret, for most drug
studies of NP have dealt with other forms of NP, such as periph-
eral neuropathy. Surgical treatment strategies for neuropathic
pain associated with SCI are limited to conditions such as pe-
ripheral nerve entrapments, compressive radiculopathies, post-
traumatic progressive syringomyelia, tethered cord syndromes,
and dorsal root entry zone (DREZ) ablation procedures.
Anticonvulsants are used because they suppress aberrant elec-
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trical activity throughout the nervous system, and positive re-
sults have been noted in their use for treatment of NP from dis-
orders like trigeminal neuralgia and peripheral neuropathy.
Numerous anticonvulsant drugs with varied mechanisms of ac-
tion have been recently developed that have a beneficial effect
in the treatment of NP of other etiologies such as peripheral
neuropathies. The most widely used has been gabapentin, but
these medications also include lamotrigine, topiramate,
oxcarbazepine, levetiracetam, tiagabine, and pregabilin. Their
effect on NP from SCI has been more limited. Antidepressants
have also been commonly used in the treatment of NP from SCI,
though also with limited success. The mechanisms of their ef-
fects are theorized to be from their actions on blocking the
reuptake of norepinephrine and serotonin. Older medications
such as the tertiary amines amitriptyline and doxepin are more
sedating, which may help with nighttime sleep, but they have
stronger anticholinergic side effects. Newer ones such as
duloxetine can be quite effective in controlling NP from dia-
betic peripheral neuropathy, but their effects on NP from SCI is
largely unknown. Other approaches to pharmacotherapy such
as excitatory amino acid receptor antagonists are potential fu-
ture avenues, but the present repertoire of these drugs is very
limited. A number of other medications such as tizanidine,
mexilitine, and clonidine may have also limited usefulness. De-
spite controversies, narcotics have a role in the treatment of NP
from SCI. Although we are presently significantly limited in the
treatment of NP associated with SCI, future avenues include
intrathecal drugs and the transplantation of genetically engi-
neered cells. In summary, although pain of neuropathic origin
in SCI remains difficult to treat, if it is approached with patience
and diligence, combination therapy (the use of several agents)
may afford reasonable pain control.

S5C-2 Botulinum Toxin in the Chronic Pain
Clinic

Mike Kocan
Nevill Hall Hospital, United Kingdom

Many established interventional and pharmacologic treat-
ments used in chronic pain clinics have disappointing success
rates. Botulinum Neurotoxin type A is finding an increasing role
in the pain clinic for an expanding range of applications, with
far more satisfying results. Many applications are explainable in
terms of the known actions of the toxin, and some of these will
be presented. However in some applications, such as headache,
the success of toxin is difficult to reconcile with the
pathogenesis of the condition. Nonetheless, evidence will be
presented showing evidence of good results, particularly in mi-
graine. More recent evidence will be presented which shows
other more recently discovered actions of toxin, which may ex-
plain this success.

S5C-3 Pain Management in Neuromuscular
Diseases

Martin Grabois
Baylor College of Medicine, Houston, Texas, USA

This presentation will cover the etiology, pathophysiology,
classification, clinical evaluation, and utilized treatment of pain
in neuromuscular diseases. Although pain in neuromuscular
diseases will be discussed in general, emphasis will be placed

on multiple sclerosis, Parkinsonism and Guillain-Barre syn-
drome as models for pain management. Much more information
is known about the etiology and pathophysiology of some
neuromuscular disorders than about the pain syndrome associ-
ated with them. If one divides the pain into nociceptive,
neuropathic, and psychological, one will have a better under-
standing of the evaluation and treatment of these pain syn-
dromes. Al though pain syndromes associated wi th
neuromuscular diseases are not predominate in the discussion
of these diseases, in talking with the patient he or she will in-
form you how distributing and disabling these pain signs and
symptoms are. Likewise, the patient will note the relative lack of
evaluation and treatment of these signs and symptoms. The in-
cidence of neuropathic pain in the United States in multiple
sclerosis case is at least 50 000. The clinical assessment includes
a complete history and physical with emphasis on pain charac-
teristics and their impact on function. Utilization of a
neuropathic pain scale can be used to follow the course of the
signs and symptoms and treatment. In some cases,
neurododiographic and electrophysiologic techniques as well
as quantitative sensory testing can be helpful if nothing more
than to rule out other neuropathic pain syndromes. The man-
agement of pain signs and symptoms in neuromuscular disor-
ders is mult idimensional including pharmaceutical ,
psychosocial, and physical therapy approaches. Management
should prevent the symptoms if possible, reduce the pain se-
verely or frequently, improve function, reduce psychological
distress and overall improve the quality of life. Recently, old
and new medications have been utilized to treat neuropathic
pain signs and symptoms including antidepressants,
anticonvulsants, and analgesic medication. Each will be dis-
cussed and evaluated as to its efficacy and safety. A stepladder
approach for medication will be presented and discussed. At
the same time, to treat psychologic components of pain, stress
management training, cognitive behavioral therapy, and sup-
portive psychotherapy will be presented. Emphasis will include
areas of physical therapy, treatment of muscle weakness, soft
tissue tightness, and assistive devices, if necessary. Appropriate
recognitive evaluation and treatment of pain syndromes in
neuromuscular diseases can significantly improve the pain syn-
dromes and function, leading to a better quality of life in these
patients.

S5D-1 Psychopharmacological Management
of Challenging Neurobehavioral Issues after
Acquired Brain Injury

Nathan D. Zasler
Concussion Care Centre of Virginia and Tree of Life
Services, Glen Allen, Virginia; Chairperson,
International Brain Injury Association (IBIA);
Virginia Commonwealth University, Richmond,
Virginia; University of Virginia, Charlottesville,
Virginia, USA

This session will review current practices, research, and ad-
vances in the use of psychopharmacologic agents to modulate
impairment in persons with neurobehavioral impairments after
acquired brain injury (ABI). There remains a dearth of consoli-
dated information on the psychopharmacologic approaches
that are effective for neurobehavioral problems after ABI, as
well as the rationale for recommending specific agents. This
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plenary session will focus on presenting current information on
psychopharmacologic assessment and management principles
and practices. General caveats regarding holistic behavioral
treatment principles will be reviewed. Drug treatment para-
digms for persons with ABI will be discussed as will proposed
individualized methodologies for choosing drug interventions
including the role of understanding the multidimensional na-
ture of assessment and presentation of neurobehavioral im-
pairment in persons with ABI, use of neurodiagnostic testing
as an adjutant prescription guide, and cautions regarding risks
of treatment. Theoretical vs. practical issues in psychophar-
macologic treatment will also be examined. Specific drugs, as
well as dosages, will be recommended during the discussion of
each of the impairment areas. Impairment areas to be discussed
will include neurobehavioral syndromes (such as dorsolateral
and medial frontal), sleep/wake cycle disorders, fatigue,
libidinal alterations, depression, anxiety spectrum disorders in-
cluding PTSD, mania, psychosis, obsessive-compulsive disor-
ders, aggression/irritability, and impulse control disorders in-
cluding disinhibition and apathy. The need for adequate
elaboration regarding often-ignored agents such as caffeine,
nicotine, alcohol, and marijuana will also be reviewed in the
context of their potential impact on behavior. General conclu-
sions regarding the current role of pharmacotherapy in modula-
tion of chronic neurobehavioral impairment will wrap up this
plenary session.

S5D-2 The Role Cognitive and Emotional
Problems Play in Challenging Behaviour—Impact
on Community Functioning

A. J. Hunter
Hunters Moor Regional Neurological Rehabilitation
Centre, Newcastle upon Tyne, United Kingdom

Research has shown that on a long-term basis the most sig-
nificant barriers to effective psychosocial functioning after ac-
quired brain injury are created by impairments in cognition,
emotions, and behavior. Changes in persons’ behavior after
traumatic brain injury are one of the most frequent complaints
reported by relatives and constitute the most persistent prob-
lems in preventing a person from maintaining old relationships,
developing new ones, and retaining employment successfully.
What is considered a challenging behavior is to a large extent
dependent on context; what is routinely encountered in one sit-
uation may be unacceptable in another. Violent or aggressive
behavior might be anticipated during the initial stages of recov-
ery or in a specialist rehabilitation unit, but in the longer term
relatives most commonly report problems relating to “changes
in personality,” “poor motivation,” “irritability,” and “poor an-
ger control,” within the wider community the making of “inap-
propriate comments” is a common concern. This talk aims to
cover the ways in which cognitive and emotional problems aris-
ing as a consequence of acquired brain injury can cause and in-
fluence behavior; aspects of cognition covered will include rea-
soning abilities, information processing speed, memory,
language, executive functioning, and recent research address-
ing the impact of deficits in emotional processing. Acquired
brain injury constitutes a traumatic event not only physiologi-
cally but also psychologically. The interaction between cogni-
tive problems and secondary psychological difficulties which
have developed as a reaction to the brain injury, for example,
anxiety and depression, will be discussed, and the impact of
premorbid factors and the environment considered.

S5D-3 Management of Challenging Behavior in
Hospital and Rehabilitation Settings

Jennie L. Ponsford
Monash University and Monash-Epworth
Rehabilitation Research Centre, Melbourne,
Australia

Dealing with difficult behavior represents one of the great-
est challenges of working with brain-injured persons. It may
also present a significant barrier to successful community rein-
tegration. This paper will discuss methods of assessing and
managing behavioral problems in a hospital or rehabilitation
setting. It is very important to obtain an accurate and objective
picture of problem behaviors by observation and careful re-
cording, in observable terms, of the behavior itself and of the
context within which it occurs, and to make a comprehensive
assessment of potential contributing factors. These factors may
relate to the person, including premorbid personality, psychiat-
ric, cultural or developmental factors, the brain injury itself, or
to the context in which the behavior is occurring. Results of this
assessment will form the basis of design of the intervention. In-
volvement of staff, family, and others planning and implement-
ing interventions is important. In many cases, environmental
manipulation will address the problem. However, in some
cases, operant behavioral methods may be necessary, wherever
possible, using positive reinforcement such as praise or mate-
rial rewards, which need to be given in a meaningful, immedi-
ate, obvious, frequent, and consistent manner. Recordings of
behavior should continue throughout the intervention phase
and for a follow-up period. A gradual weaning process is impor-
tant to ensure generalization to a broad range of settings. Use of
medication to manage behavior problems should be mini-
mized. The same principles may be applied to the management
of behavior problems in community settings, with an even
greater need for naturalistic observation and involvement of
family or others in the natural environment, as well as the in-
jured person. In those with some degree of self-awareness and
motivation, cognitive behavioral interventions may be used to
deal with anger management problems. Community-based in-
terventions will frequently also necessitate addressing anxiety
and depression and other psychiatric issues, substance use
problems, and facilitation of involvement in activities that pro-
vide the injured person with a more rewarding lifestyle.

S6A-1 Creating an Environment in Brain Injury
Rehabilitation to Allow People to Return to Work

Robert D. Voogt
Robert Voogt & Associates, Inc., Virginia Beach,
Virginia, USA

The effects of traumatic brain injury on the ability to return
to work have been well documented in the literature. There are
many factors that contribute to the typically poor vocational op-
portunities that are observed in this population, including
psychosocial, physical, cognitive, and behavioral, among oth-
ers. Studies that discuss rates of return to work vary from 10% to
78%. One of the difficulties has been in defining employment.
This varies from volunteer, or unpaid, work to competitive em-
ployment. Modifications of the environment beyond just the
physical are imperative. Addressing psychosocial concerns, be-
havioral responses, cognitive demands, and executive function
such as motivation, attention, memory, etc., is imperative in or-
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der to create an environment that enables persons to return to
work. The relationship between self-awareness and employ-
ability are well documented. The work setting, paid or unpaid,
requires significant changes in attitude, expectations, training,
and individualizing the environment. This presentation de-
scribes an environment necessary for persons to return to work
that contributes to improving the quality of life for the person.
Various components of rehabilitation to address handicaps after
TBI will be explored to assist in developing a framework for
successful return to employment.

S6A-2 Opportunities for Interagency Initiatives
in Return to Work after Brain Injury

A. D. Tyerman
Vale of Aylesbury Primary Care Trust, United
Kingdom

Introduction: In the United Kingdom, many people with
brain injury do not receive the vocational assessment, rehabili-
tation, and support to enable them to return to previous or alter-
native employment. The National Health Service typically pro-
vides only limited, short-term advice and support for those
returning to work. Government-funded employment rehabilita-
tion schemes have, in the past, struggled to meet the complex
needs of people with brain injury, with very little joint working
across agencies. There has been some service development dur-
ing the past 15 years, including specialist brain injury work
preparation programs funded by Jobcentre Plus, Department
for Work and Pensions. However, a recent survey highlights the
patchy and limited access to vocational rehabilitation for peo-
ple with brain injury in the United Kingdom. Service Develop-
ment: With funding from the Department of Health and the Em-
ployment Service, the Community Head Injury Service in
Aylesbury had the opportunity to develop “Working Out,” a
specialist brain injury vocational rehabilitation program for per-
sons unable to return to previous employment. The program
provides a blend of brain injury and vocational rehabilitation
through 4 interlinked phases: vocational assessment, work
preparation, voluntary work trials, and supported work place-
ments. The program will be outlined briefly along with out-
comes (i.e., 67% employment or training; 19% permitted work
or voluntary work). Outcomes in the original project were well
retained during 2 years. The Working Out program was devel-
oped in partnership with Jobcentre Plus, working closely with
Disability Employment Advisors and Occupational Psycholo-
gists. Joint working has continued through a series of specialist
brain injury work preparation contracts with Jobcentre Plus.
This has required close interagency working to facilitate appro-
priate referrals, pooled assessments, joint program planning,
monitoring, and review and joint training initiatives. This joint
working is encapsulated in recently published interagency
guidelines on vocational rehabilitation after brain injury. Inter-
agency Guidelines: A UK Inter-Agency Advisory Group has de-
veloped a joint framework and interagency guidelines on voca-
tional assessment and rehabilitation after brain injury. This sets
out specific guidelines on return to previous employment, edu-
cation or training; vocational or employment assessment; voca-
tional rehabilitation; WORKSTEP (supported employment); and
occupational or educational provision. Suggestions for local im-
plementation of the guidelines are also provided. Conclusions:
It is concluded that a combination of brain injury and vocational
rehabilitation expertise is required to assist people with brain
injury in fulfilling their vocational potential. In the United King-

dom, this requires joint working across the National Health
Service, Jobcentre Plus, Social Services, and independent and
voluntary providers. The specific quality requirement on Voca-
tional Rehabilitation in the National Service Framework for
Long-term Conditions provides a welcome opportunity to
review and develop interagency initiatives in vocational
rehabilitation for persons with brain injury.

S6A-3 Neurorehabilitation Approaches to
Enhancing Community Reintegration

David W. K. Man
The Hong Kong Polytechnic University, Hong Kong

Background: Rehabilitation of persons with traumatic brain
injury (TBI) has been one of the challenges of the modern
health care team. A summary of locally accomplished projects
by the author will be summarized, and they have been targeted
at investigating possible ways to enhance the community rein-
tegration and lead to return to work of this population of TBI.
The long-term associated problems of TBI will be highlighted
and the related neurorehabilitation will be delivered in 2 inter-
related streams: 1) using skill-acquisition approach through
computer-assisted training program and in the form of a com-
munity-based, telerehabilitation for persistent cognitive prob-
lems (memory and problem solving); 2) using a 4-factor em-
powerment model for program planning so as to enhance
persons with TBI’s coping abilities in personal, family, and
more important, social perspective. Method: 1) In the commu-
nity phase of rehabilitation, a local randomized control study
evaluated the effectiveness of an online, interactive, skill-train-
ing program on the solving of daily problems using analogies.
Another qausiexperimental study developed and evaluated a
computer-assisted memory rehabilitation program, based on a
postulated enriched environment and errorless learning (EE &
EL) model so as to improve everyday memory functions in per-
sons with TBI. 2) An empowerment construct for both clients
with TBI and their family illustrated the structure (4 postulated
empowering dimensions) and effectiveness community-based
empowerment program. The perceptual difference in empow-
erment between health care professionals and TBI/family were
also highlighted for improvement in service delivery. Results:
The tele-based problem-solving training strategies were found
to be effective in improving problem-solving skills in daily life
and self-efficacy. Computer-aided errorless learning was likely
to be an effective method to improve memory performance and
function after TBI. This memory training mode may affect the
whole memory process, including encoding, storage, and re-
trieval, and may produce a better carryover treatment effect.
The empowerment program is also found to enhance persons’
skill and knowledge in coping with TBI and the importance of
aspiration and support are highlighted. Conclusion: Persons
with TBI had gained improvement in cognitive skills, especially
memory and problem-solving abilities, which are considered
vital to their community reintegration and return to work. Sig-
nificant improvement through cognitive training has proved to
be valid and effective to equip them with a better repertoire for
integration and competition in society. Psychosocial adaptation
through focused empowerment in skill, knowledge aspiration,
and support would definitely promote a better adaptability; es-
pecially they are perceived and utilized within the family. The
study also hinted that improvement was required in some ser-
vices to meet the clients’ demands, so as to enhance their physi-
cal and psychological well-being. It is proposed that an empow-
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erment framework, using specific cognitive skill training and
technology can guide ways to improve the case management of
persons with TBI and lead to better community integration.

S6B-1 Shaping of Rehabilitation Practices for
Pharyngeal Motility Disorders: Incorporating
Literature into Clinical Work

Maggie-Lee Huckabee
University of Canterbury, Van der Veer Institute for
Parkinson’s and Brain Research, New Zealand

Background: Speech pathologists historically have done
very well in developing compensatory treatment plans for pa-
tients with swallowing impairment. However, only recently
have we shifted our attention in both clinic and research labora-
tory to rehabilitation practices. Recent research has shaped our
thinking on how these maneuvers may both positively and neg-
atively influence swallowing biomechanics. In response to re-
search that suggests potential adverse effects of effortful swal-
low on both anterior hyoid movement and pharyngeal pressure
generation, a series of projects were completed to evaluate pha-
ryngeal effects of this technique. Research data from these pro-
jects will be presented and will be integrated into existing litera-
ture to provide an overview of issues in pharyngeal
rehabilitation. Methods: For each project, 22 young, healthy re-
search participants (gender equally represented) were evalu-
ated using concurrent anterior suprahyoid surface electro-
myography (sEMG) and pharyngeal manometry (Model CT/
S3+emg, 2.5 mm in diameter, Medical Measurements Inc.); for
the final 2 projects, orolingual manometry was also employed.
Each subject completed a series of repetitions of several coun-
terbalanced research tasks including normal dry (saliva) swal-
lows and effortful dry (saliva) swallows under various perfor-
mance conditions. Manometric and sEMG data were visually
displayed and stored on the Kay Elemetrics Digital Swallowing
Workstation (Lincoln Park, NJ). Peak sEMG amplitudes and
peak manometric pressure recordings from all manometric sen-
sors were collected off-line and subjected to statistical analyses.
In addition, temporal measures between sensors were assessed
for statistical analyses. Results: Based on our research, several
key findings were identified. Huckabee and Butler documented
increased pressure generation in the pharynx for effortful swal-
low compared to noneffortful swallow with significantly de-
creased pharyngeal pressure in the upper pharynx compared to
the lower pharynx for both conditions. Submental sEMG ampli-
tudes were greater in the effortful swallowing condition; how-
ever, the absence of a clear correlation between measures sug-
gests that suprahyoid sEMG is not a suitable proxy for
pharyngeal swallowing. In a further temporal analysis of the
same data, Butler and Huckabee identified that the onset of
pharyngeal pressure for effortful swallows occurred signifi-
cantly later and lasted longer than pharyngeal pressures for nor-
mal swallows at all measured sensors. These temporal adapta-
tions to effortful swallow were site specific with longer pressure
durations in the upper pharynx compared to the lower pharynx
for the effortful swallowing condition only. Huckabee and
Steele subsequently evaluated the influence of lingual trajectory
and pressure on pharyngeal dynamics during effortful swallow.
Tongue-to-palate emphasis during execution of effortful swal-
lowing increased amplitudes of all sEMG and manometric mea-
sures greater than a strategy of inhibiting tongue-to-palate em-
phasis. These data suggest that lingual effort has a greater
influence on pharyngeal pressure than lingual trajectory. Con-

clusions: This seminar will provide an overview and update of
information related to long-term rehabilitation of disordered
swallowing physiology; in particular, focus will be on exercises
targeted toward improving pharyngeal motility. Integration of
this information in clinical practice will allow us greater
specificity in the design of a rehabilitation program.

S6B-2 The Management of Complex Dysphagia
in the Community

Amanda McLeod
Southdowns Health NHS Trust, Brighton,
United Kingdom

Brighton and Hove is a coastal area in the south of England
with a population of about 250 000. There is a mixed demogra-
phy encompassing affluence and social deprivation, large num-
bers of older people, younger people, and families. This speech
and language therapy role is to assess and manage swallowing
difficulties in adults and older people who have complex medi-
cal and social needs. The community dysphagia caseload is
made up of older people residing in nursing homes and other
residential care including community hospital beds. A smaller
number of people on the caseload continue to live in their own
homes, usually with packages of care provided by social care
services. Two clinics support the community dysphagia service:
1) weekly videofluoroscopy clinic and 2) twice monthly outpa-
tient dysphagia assessment and advice clinic. This talk will fo-
cus on the following—the medical and social needs of older
people residing in the community, with particular emphasis on
eating and drinking as a quality of life issue, the assessment of
swallowing in the community setting—clinical observation,
clinical tools, videofluoroscopy and dysphagia outpatient clin-
ics, swallow assessment as part of nutritional needs assessment,
issues of “nil by mouth” and alternative feeding regimes, practi-
cal management approaches, balancing risk and quality of life,
and how to be imaginative and pragmatic in terms of ideas and
strategies for best management. These issues will be high-
lighted throughout with case examples.

S6B-3 Treatment of Dysphagia in Neurologic
Disorders via a Protocol that Includes Superficial
Electrical Stimulation of the Swallowing Muscles

J. Hernández,1 M. Jacobo,2 S. L. Guevara,2 A.
E.Laguna,2 and V. Aceves1

1National Neurology, Neurosurgery Institute,
2Teleton Children’s Rehabilitation Centre, Mexico

Background: The 2 main strategies for the management of
dysphagia are rehabilitation techniques that change the swal-
lowing physiology and compensatory techniques, which are
palliative temporary. Both strategies demand voluntary and ac-
tive participation of the patient during the swallowing process
with respect to the coordination of muscle contraction and
breathing. Electrical stimulation to treat the swallowing muscu-
lature in dysphagic patients was introduced in Mexico 2 years
ago. Since then it has been adopted into the swallowing disor-
ders treatment protocols of many health institutions. The main
goal of applying neuromuscular electrical stimulation to the
swallowing musculature is to promote contraction of swallow-
ing muscles. Electrical stimulation assists the muscle-strength-
ening process; however, only through task-specific exercise
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and daily activities will normal swallowing function be re-
stored. Several studies have been performed to increase knowl-
edge about how to use electrical stimulation in children and
adults. Two studies will be presented; one conducted in chil-
dren ages 3 to 15 years with cerebral palsy. The 2nd study is a
pilot about how to implement these techniques proven in the
United States in neurologic patients the Mexican culture. Meth-
ods: In the 1st study, 18 patients aged 3 to 15 years (7 boys and
11 girls) received 14 sessions of electrical stimulation. Twelve
patients had oral dysphagia, and 6 patients had oropharyngeal
dysphagia. The factors evaluated before and after treatment
were lip closure, tongue mobility, drooling control, and time to
eat. The severity of dysphagia was evaluated via the Swallowing
Function Scale. Results: Before treatment, the patients were
evaluated as 1 slight, 12 severe, and 5 profound. After treat-
ment, the patients were evaluated as 1 normal swallowing, 9
slight, 6 moderate, and 2 severe. Before treatment, 5 patients
had lip closure; after treatment, 10 had lip closure. Before treat-
ment, 4 patients had saliva control; after treatment, 16 patients
had saliva control. Before treatment, 1 patient had tongue mo-
bility; after treatment, 17 had tongue mobility. The average time
to eat was 58 min before treatment and 32 min after treatment.
The pilot study included 2 ALS patients, 2 MS patients, and 1
stroke patient. They were evaluated with a still X ray of a modi-
fied barium swallow and with a clinical evaluation. These pa-
tients received 10 treatments. Four improved their swallowing
and could eat at home. One of the ALS patients swallowed
better with electrical stimulation but had no permanent im-
provement. Conclusion: Above all, the therapy must focus on
the big picture of helping the patient to recover the ability to
swallow through a task-specific regimen and not on many
complicated details of prior therapy practices.

S6C-1 Neuroregeneration in the Central
Nervous System

Kwok-Fai So
The University of Hong Kong, Hong Kong

Axons in the central nervous system (CNS) in adult mam-
mals do not generally regenerate after damage. It is hypothe-
sized that the lack of axonal regeneration is because of both ex-
trinsic and intrinsic factors. The extrinsic factors would include
the insufficient supply of trophic factor and/or neurite growth
permissive molecules and the presence of inhibitory molecules
in the axons. The intrinsic factor could be the decrease in the
axonal growth potential in adult mammals. We have used a se-
ries of approaches to alter the extrinsic environment and to en-
hance the growth potentials of adult axons in the optic nerve
and spinal cord. The external environment of the CNS axons
could be enhanced by providing an environment suitable for
axon regeneration, e.g., through the provision of a conduit us-
ing peripheral nerve graft for the damaged axons or Schwann
cells or olfactory-ensheathing cell transplantation. We could
also neutralize the inhibitory molecules using IN-1 or Nogo re-
ceptor blocker or to block inhibitory signaling pathways via
Rho pathway inhibitor. The prevention of scar tissue formation
by Chondroitinase ABC could also promote axon regeneration
in CNS. The intrinsic factors could be modified to enhance re-
generation by supplementing appropriate neurotrophic factors,
e.g., ciliary neurotrophic factors (CNTF), or by elevating intrin-
sic regrowth capability, e.g., via the use of cAMP. Our studies
suggest that a combined experimental approach is critical in op-
timizing the regeneration ability of CNS axons in adult
mammals.

S6C-2 Stem Cell Therapy of Spinal Cord Injury

Wise Young
Rutgers University, Piscataway, New Jersey, USA

Stem cell therapies may be useful for restoring function in
spinal cord injury in several ways: neuroprotective and repara-
tive, bridging the injury site, remyelinating the spinal cord, and
replacing neurons that have been lost. These will be discussed.
Stem cells have been reported to be neuroprotective when
transplanted into the spinal cord shortly after injury. These in-
clude bone marrow stem cells and fetal neural stem cells (radial
glia). The mechanism is not well understood but may be related
to factors that are secreted by the cells, including growth factors
such as glial derived neurotrophic factor (GDNF). Stem cells
may also enhance repair of the spinal cord injury site, akin to
the effect that bone marrow stem cell infusion has on myocar-
dial infarctions. One of the major obstacles to regeneration is
the inhospitality of the spinal cord injury site to growing axons.
Injured tissues may lack appropriate cell adhesion molecules to
encourage axonal growth or may have proteins that inhibit
axonal, such as chondroitin-6-sulfate proteoglycan (CSPG).
Stem cells that take up residence at the injury site may provide
attractive substrate for axonal growth. Spinal cord injury dam-
ages oligodendroglia that myelinate axons. Regenerated axons
are also unmyelinated and need to be myelinated. Many stem
cells have been shown to producing myelinating cells. Several
studies have now shown that embryonic stem cells, fetal neural
stem cells, and bone marrow mesenchymal stem cells will effec-
tively remyelinate the spinal cord and produce functional re-
covery. The holy grail of stem cell research for neurologic con-
ditions has long been replacement of neurons. At present, only
2 types of stem cells have been reported to replace neurons in
the spinal cord: embryonic stem cells and fetal neural stem
cells. In the 1st case, embryonic stem cells need to be
predifferentiated to neuronal precursors by treatment with
retinoic acid and sonic hedgehog. Note that the newly gener-
ated neurons will need regenerative therapies to reconnect to
other cells. In summary, stem cells have many roles in spinal
cord injury and are likely to play an increasing role in restoring
function to spinal cord injury. Much research suggest that at
least 3 obstacles need to be addressed in order for regeneration
to occur in the spinal cord: growth factors to stimulate and
maintain axonal growth, provision of a hospitable terrain to
bridge the injury site, and countering growth inhibitors in the
spinal cord that may prevent the axons from growing all the way
to the target. Stem cells have the capability of addressing at least
2 of these obstacles. It is likely that the most effective use of
stem cell therapies in spinal cord injury will need to be com-
bined with other therapies to maximize functional recovery. If
there is time, I will also discuss the progress in China SCI Net, a
clinical trial network that has been set up to test promising
therapies for spinal cord injury, including stem cell transplants.

S6C-3 Stem Cells Therapy for Stroke

Shinn-Zong Lin,1 Woei-Cherng Shyu,1 and Hung Li2
1Neuro-Medical Scientific Center, Tzu-Chi Buddhist
General Hospital, Tzu-Chi University, Hualien;
2Institutes of Biochemistry, National Yang-Ming
University, Chinese Taipei

Patients are our teachers presenting medical staffs with their
disease profiles. Some of them are treated easily, but most of the
problems are very challenging to medical teams, and clinicians
and scientists need to work together to fulfill quickly the pa-
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tients’ requirements. For instance, stroke is a leading cause of
death and disability worldwide; however, no effective treat-
ment currently exists. A new therapy for stroke was tested in
cells and then in animals. Rats receiving subcutaneous
granulocyte–colony stimulating factor (G-CSF) showed less ce-
rebral infarction, as evaluated by magnetic resonance imaging
(MRI), and improved motor performance after right middle ce-
rebral artery (MCA) ligation than vehicle-treated control rats.
Subcutaneous administration of G-CSF enhanced the availabil-
ity of circulating hematopoietic stem cells (HSCs) to the brain
and their capacity for neurogenesis and angiogenesis in cere-
bral ischemic rats. G-CSF–induced increases in bone marrow
cell mobilization and targeting to the brain reduce the volume
of cerebral infarction and improve neural plasticity and
vascularization. Subsequently, we would evaluate the safety
and clinical effects of subcutaneous injection of G-CSF in pa-
tients with major motor deficits after acute cerebral infarction.
Patients between 35 and 75 years of age were eligible for inclu-
sion in the study if they had a 1st acute cerebral infarction,
which localized at middle cerebral artery (MCA) territory de-
fined by the findings of magnetic resonance imaging (MRI). A
disabling neurologic deficit at the moment of inclusion was de-
fined as having a total NIH stroke scale (NIHSS) between 9 and
20 (9 ≤ NIHSS ≤ 20). The study protocol has been assigned to
randomly recruit the patients of acute cerebral infarction within
7 days through emergency room (ER). The baseline measure-
ment included stroke severity determination (including NIHSS,
European Stroke Scale [ESS], ESS-Motor Subscale [EMS], and
Barthel index [BI]). Neuroimaging study including brain MRI,
[18F]Fluorodeoxyglucose-Positron Emission Tomography
(FDG-PET), and brain CT-perfusion study was required for
intracranial vascular condition. After the baseline measure-
ment, all eligible treated participants were given 15 µg/kg G-
CSF (Filgrastim®, Kirin, Japan) for 5 consecutive days subcuta-
neously. After 6 months follow-up, significant improvement in
clinical stroke scoring was found in the G-CSF–treated group
compared with the control group. At 24-week follow-up, rela-
tive regional FDG brain uptake of PET study in the stroke area
revealed a significant increase in the G-CSF group compared
with the control group. In the surrounding stroke area, higher
ipsilateral-to-contralateral uptake activity was observed in the
G-CSF group compared with the control group. In summary, G-
CSF presents a novel therapeutic target in acute stroke patients
without adverse effect. The following multicenter, double-
blinded, and placebo control study should be developed to de-
lineate the definite effect in acute stroke. This new therapy for
stroke patients is an example demonstrating a successful har-
mony interaction in basic and clinical research. Once the same
vision and purpose is established, scientists and clinicians
should work together with unity, harmony, fellowship, and
cooperation. They would have fruitful results.

S6D-1 Family Consequences of Pediatric
Traumatic Brain Injury: Implications for
Child Recovery and Rehabilitation Needs

H. G. Taylor,1 S. Wade,2 K. O. Yeates,3 and D. Drotar1

1Case Western Reserve University and Rainbow
Babies & Children’s Hospital, USA; 2University of
Cincinnati and Cincinnati Children’s Hospital

Medical Center, USA; 3The Ohio State University
and Columbus Children’s Hospital, USA

Background: Appreciation of the effects of pediatric trau-
matic brain injury (TBI) on families is important in determining
rehabilitation needs. In addition to the value of identifying and
treating injury-related adjustment problems in family members,
better family functioning may promote children’s recovery. This
presentation reviews the research literature on effects on pedi-
atric TBI on families and on the implications of those findings
for treatment of families after injury. Special emphasis is placed
on studies by our research group of long-term family outcomes
and of the effects of an ongoing family intervention. Methods:
Children in the follow-up study, injured between 6 and 12 years
of age, included 53 with severe TBI, 56 with moderate TBI, and
80 with orthopedic injuries only. The children and their families
were observed across multiple assessments for up to a mean of
6 years postinjury. Family outcomes were evaluated using mea-
sures of burden, parent distress, and family functioning. SES,
parent coping, and family resources and stressors were exam-
ined as predictors of these outcomes. Child outcomes were as-
sessed using tests of cognitive ability and academic achieve-
ment and parent and teacher behavior ratings. Results: Families
of children with severe TBI reported persistently higher levels
of burden and greater family dysfunction than did families of
children with orthopedic injuries. Sources of family burden
were concerns about the child and reactions of spouses and ex-
tended family members. The negative effects of severe TBI were
worse for families with low resources and active coping styles,
suggesting that lack of family support and failure to help fami-
lies manage children may exacerbate family adversity. Family
and child outcomes were interrelated, with poorer family out-
comes predicting more pronounced effects of TBI on the child.
Preliminary findings from an ongoing treatment study by Wade
et al. confirm the efficacy of family interventions. Specifically,
an online program to help families develop problem-solving
and communication skills reduced parental burden and distress
as well as children’s antisocial behaviors. Conclusion: The find-
ings from these studies document the long-term consequences
of pediatric TBI on families, help in identifying the nature of
these consequences, and raise awareness of the families in
greatest need and how to assist them. The results also support
the efficacy of family interventions in improving both family
and child outcomes. Further research will be required to refine
these treatments and to match them to individual family needs.

S6D-2 Educating Parents in the Care of TBI
Children

L. W. Braga
SARAH Network of Rehabilitation Hospitals,
Brasilia, Brazil

Objective: Evaluate whether children with traumatic brain
injury (TBI) present better motor and cognitive outcomes dur-
ing the period of 1 year when treated exclusively by profession-
als compared with children predominantly treated by the family
under the supervision of a team. Materials and Methods: A study
was conducted with randomized controlled trials using the evi-
dence-based approach. Eighty-seven children, age 5 to 12 years
at the study’s onset, with injuries, which had occurred 6 to 30
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months earlier, were randomized and submitted to 2 different
treatment approaches during 1 year. Group A: 38 children pre-
dominantly rehabilitated by the family. The parents underwent
intensive training and performed the activities at home with the
child, returning to the hospital biweekly for new orientations.
Group B: 34 children who, during 1 year, attended daily rehabil-
itation sessions at the hospital and were exclusively treated by
professionals. The children were assessed by the Weschler In-
telligence Scale for Children and the Sarah Scale of Motor De-
velopment before and 1 year after starting treatment. Results:
Two-sided chi-square and Mann-Whitney tests and logistic-re-
gression assessment revealed that the children in group A ob-
tained better outcomes in the motor and the cognitive develop-
ment scales than did group B (P < 0.05). The parents’
educational levels showed no statistically significant bearing.
Conclusion: The children with TBI and CP who received devel-
opment and cognitive stimulation from the family under the su-
pervision of a specialized team presented better progress than
those treated exclusively by professionals. These results point
to a new perspective in the rehabilitation of these children
based on family participation.

PARALLEL SESSIONS–February 16, 2006

S7A-1 The Child and Adolescent after Severe
Traumatic Brain Injury: Quality of Life and
Functional Outcomes

L. W. Braga
SARAH Network of Rehabilitation Hospitals,
Brasília, Brazil

Background: This study evaluates the outcomes of children
and adolescents with severe and moderate TBI a mean of 4
years postaccident, addressing neuroimaging findings,
neuropsychological evaluation, motor performance, academics
and QoL. Methods: A group of 23 children with TBI aged 7 to 13
years were matched with a control group of 23 children. MRI,
medical charts, WISC, list of 12 words, Signoret recognition, se-
mantic verbal fluency test, calculation battery, physical-func-
tional scale, interview with parents and QoL questionnaire an-
swered by each child were used for evaluation. Statistical data
analysis: Mann-Whitney and Pearson correlation tests. Results:
Statistically significant associations were found between overall
IQ and visual and verbal memory tests; lesions to corpus callo-
sum and automobile accidents; dyscalculia and parietal lobe le-
sions; low verbal memory performance and temporal lobe le-
sions; occipital lobe lesions and visual memory; posterior fossa
lesions and overall IQ, visual memory and verbal memory. No
relation was found between total lesion volume and
neuropsychologic or physical-functional evaluation results. All
children returned to school after the accident; 65% needed rein-
forced academic assistance. Parents primarily reported behav-
ioral problems and attention disorders. Results showed a statis-
tically significant relation between the TBI and the control
groups in overall QoL scores, with academic performance being
the most important variable. Conclusion: This study revealed
several associations between neuroimaging findings and

neuropsychologic outcomes. Despite a Glasgow average score
of 5, most of the children achieved independent gait and re-
turned to regular schooling. Academic performance was the
most significant variable in the child’s assessment of his or her
own quality of life.

S7A-2 The Latest Development of Measurement in
Quality of Life After Stroke

J. A. Opara
University of Physical Education, Katowice, Poland

Background: One of the most important aims of rehabilita-
tion is to improve quality of life. The purpose of this report was
the assessment of the quality of life in stroke patients using last
developed scale SA-SIP 30. In part I, the effect of sex and
pathomechanism of stroke has been assessed. In part II, the ef-
fect of side of hemiparesis and time after onset on psychosocial
aspects of disease has been assessed. Methods: The survey was
performed on a group of 76 patients, approximately 19 months
after stroke. In the 1st research, 4 of the 8 subscales of stroke-
adapted 30-item version of the Sickness Impact Profile—SA-SIP
30 referring to the physical activity were used for this purpose.
The next 4 subscales, referring to psychosocial aspects of dis-
ease were used in the 2nd research. Results: In part I, as far as
the self-reliance is concerned, 65.9% to 84.6% of the hemor-
rhagic stroke patients reported difficulties with specific activi-
ties, whereas in the ischemic stroke patients it varied from 40%
to 70%. About 82% to 90% of respondents spent most of their
time at homes. The patients, who suffered most from the
poststroke problems, are the hemorrhagic stroke patients. Re-
gardless of the kind of a stroke, women seem to encounter more
problems than men. The problems usually apply to mobility in
limited visibility situations and in the darkness. As far as house-
hold care is concerned, the variation of the responses was much
smaller. Hemorrhagic stroke patients, mostly women, had
slightly fewer problems in household. Hemorrhagic stroke pa-
tients also revealed the feeling of very poor fitness condition.
And in here these are also the women who had bigger problems
with mobility as such. In part II, the decreasing of health-related
quality of life has been observed in 50% of respondents. Left
hemiparetic patients and men more often reported problems
with social reintegration. The patients with right hemiparesis
more often reported difficulties with oral communication. Pa-
tients with left hemiparesis were more criticized to their emo-
tional behavior then those with right hemiparesis. The alertness
behavior occurred to be bigger problem in the left hemiparetic
patients than in the right hemiparetic ones. Conclusions: Taking
all surveys into consideration, it may be concluded that hemor-
rhagic stroke patients assess their fitness condition as very poor
(especially in the fields of self-reliance and mobility) and that
women are generally more critical when assessing their situa-
tion, regardless of the kind of stroke they had. As for part II, in
half of the study group the decrease of the global health-related
quality of life has been observed. These are differences in feel-
ing of quality of life in psychosocial aspect in particular
subscales. In left hemiparesis persons who more often feel the
decrease of social activity, emotional behavior and alertness be-
havior can be observed. Right hemiparetic patients more often
related problems with oral communication.
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S7A-3 ICF Classification in Neurorehabilitation:
Guiding the Multidisciplinary Care

M. Leonardi
Head Headnet Group: Public Health Disability, ICF
and Italian National Neurological Institute Carlo
Besta, Milan, Italy

Since its release in 2001, the ICF Classification has become a
reference in the fields of disability and rehabilitation:
neurorehabilitation is one of the most interesting fields for ICF’s
application. ICF’s concept is that disability is multidimensional
and the product of an interaction between attributes of a person
and features of the person’s physical, social, and attitudinal en-
vironment. ICF’s model of functioning and disability identifies 3
levels of human functions (body functions and structures, activ-
ities and participation) with parallel levels of disability (impair-
ments, activity limitations, and participation restrictions). In
short, disability is not one thing only: it is 3, in a complex inter-
action. ICF brings theoretical innovations that have a great im-
pact on clinical practice. The most relevant concerns the possi-
bility to have a worldwide common language to describe
functioning and disability; the fact of focusing on positive as-
pects of a person’s health status, which means to keep function-
ing (and not disability) as the main target of rehabilitative work;
the wide consideration given to the environment, which can be
a facilitator and a barrier to a person’s functioning; the applica-
tion of a biopsychosocial model to the comprehension of func-
tioning. Applying ICF to neurorehabilitation means to place the
person at the center of interventions and meet the need to de-
scribe different kinds of impairments (in neurocognitive, emo-
tional, and sensory-motor functions) as well as their impact on
activities and participation in life situations. Professionals of
neurorehabilitation are in need of a way to describe the clinical
situation and highlight the most relevant areas of intervention.
Being a classification of human functioning and assuming a
biopsychosocial model as cultural and scientific background,
ICF makes no difference between the person’s medical, psycho-
logic, and social components. Information about functional sta-
tus is integral to all forms of health care because 2 persons with
the same medical diagnosis may have very different levels of
functioning and, consequently, different needs and require dif-
ferent kinds of health interventions. Functional status data are
essential for determining the broader clinical, rehabilitative,
and social needs of persons with disability, as well as, for exam-
ple, the need for assistive technology. This ICF approach re-
quires and encourages the collaboration of multiple profession-
als and the integration of knowledge in multidisciplinary teams.
This is particularly relevant in all those clinical situations in
which curing a person is not possible, and the dimension of
care is the only workable way. Highlighting the areas of possi-
ble intervention, ICF utilization enables people who are in
charge of distributing available resources to shape them on
those areas that could be positively affected by clinical and re-
habilitative interventions. Finally, ICF and ICF-related tools
(ICF checklist and WHO-DAS II, Disability Assessment Sched-
ule) have been constructed and validated in 65 countries by
WHO, with special attention to cultural and practical compari-
son, with the most important existing tools for describing health
status. Specifically, data on correlations between WHO-DAS II,
SF-36 (Health Survey Short Form 36) and FIM (Functional Inde-

pendence Measure) point out how this new tool can be used in
association with those more widespread, allowing health pro-
fessionals to perform multiple comparison between quality of
life and functional status. The experience of the Headnet Re-
search group of the Italian National Neurological Institute on
applying ICF and related instruments in neurologic patients will
be reported.

S7B-1 Rehabilitation of People with
Parkinson’s Disease

B. R. Bloem
Radboud University Nijmegen Medical Centre,
the Netherlands

Parkinson’s disease is a complex disorder that requires man-
agement by a well-coordinated multidisciplinary team, with sig-
nificant contributions not only from general practitioners and
medical specialists (neurology, geriatrics, rehabilitation), but—
in the ideal situation—also from a range of other health profes-
sionals, including physiotherapists, occupational therapists,
speech therapists, dieticians, neuropsychologists, and nurses
(employed in both inpatient and outpatient clinics). A crucial
role can be played by the Parkinson nurse specialist who often
has a central coordinating function in this multidisciplinary re-
habilitation team. The contributions input and feedback from
the patients themselves, as well as their caregivers, are also vital
as the multidisciplinary team is there to provide an answer to
these needs. The urgent need for a multidisciplinary approach
is underscored by the many complex and often closely inter-
twined problems that face patients with Parkinson’s disease.
These problems not only include the well-recognized motor
signs but also encompass nonmotor features such as cognitive
impairment, pain, sleep disorders, sexual problems, urinary
urge or incontinence, constipation, anxiety, and depression. It
is impossible for medical specialists to manage all these prob-
lems, first, because of lack of time and secondly because stan-
dard medical management (drugs or neurosurgery) often lacks
efficacy in many of these domains. In fact, some of these prob-
lems may be caused or aggravated by drug therapy. The prob-
lems of gait impairment and falls—eventually resulting in im-
mobil i ty and loss of independence—also demand a
multidisciplinary approach, again because conventional medi-
cal management usually fails to relieve these problems ade-
quately. The situation is particularly complex in elderly patients
in whom other age-related problems compound the handicaps
caused by Parkinson’s disease alone. It is important to realize
that multidisciplinary rehabilitation teams are not just there for
the “complex” patient with advanced disease but also have
great potential importance for earlier stages of the disease, for
example, to discuss possible worries about the future or to pre-
vent problems before they arise. Despite growing worldwide
recogni t ion of the potent ia l benef i t s re la ted to a
multidisciplinary team approach, only few such teams are oper-
ative to date. In fact, its efficacy and added value remain to be
scientifically proven, and fundamental questions such as cost-
effectiveness and possible adverse effects need to be answered.
The next decade will hopefully provide additional background
knowledge that should lead to a much more widespread imple-
mentation of multidisciplinary rehabilitation for patients with
Parkinson’s disease.
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S7B-2 Rhythmic Auditory Training in
Sensorimotor Rehabilitation of People
with Parkinson’s Disease (PD)

M. H. Thaut and G. C. McIntosh
Colorado State University, USA

Background: Rhythmic auditory cues have been shown to
enhance motor function via entrainment mechanisms that are
fast acting, have stable synchronization, and can facilitate motor
learning and training. There is evidence that auditory rhythm
operates as a physiologic attractor that drives optimization of
spatiotemporal and force parameters in motor control by pro-
viding a continuous time reference or temporal template to map
movement kinematics. We have investigated a variety of clinical
populations with movement disorders, such as stroke, cerebral
palsy, Huntington’s disease, and traumatic brain injury. A large
focus of our investigations has been how rhythmic auditory
stimulation (RAS) can be used in the rehabilitation of patients
with Parkinson’s disease. Since the basal ganglia has been asso-
ciated with timing functions of movement in the human brain,
the effect of temporal cuing on movement in PD allows us also
to investigate timing mechanisms in the human brain. Methods:
We have conducted 4 controlled research studies in Parkinson
rehabilitation (N = 160) in our center to assess the effect of RAS
on 1) immediate entrainment of gait patterns in patients on and
off dopaminergic medication, 2) gait improvements after a 3-
week training program, 3) changes in EMG activation after RAS-
training, and 4) long-term retention of gains after gait training.
Furthermore, we have conducted a rhythmic speech cuing
study in hypokinetic dysarthric speakers with PD (n = 20) to
study rhythmic entrainment effects on speech oscillators. Re-
sults: Consistent evidence has shown in all studies that RAS sig-
nificantly improves gait parameters (velocity, stride length, ca-
dence, symmetry) in entrainment as well as training protocols
and normalizes asymmetry, timing, and shape variability of
EMG in gastrocnemius and anterior tibialis muscle activation.
Significant entrainment effects have been demonstrated in
patients both on and off dopaminergic medication. Outcome
questionnaires after RAS show a strong (>80%) agreement in
self-perceived ability of increased functional movement. Long-
term retention of training effects has been observed during 4
weeks posttraining before significant decline. Rhythmic speech
cuing resulted in significant improvements in the severely in-
volved group (intelligibility <60%) and no significant improve-
ments in moderately and mildly affected speakers. Conclusion:
Our results have been confirmed by a number of recent studies
showing that auditory rhythm can facilitate substantial gains in
functional gait of patients with PD. Auditory rhythm as an exter-
nal zeitgeber can be used to entrain optimal limit cycles, result-
ing in enhanced stability of temporal, spatial, and force parame-
ters. We suggest that rhythmic input operates through 2
mechanisms: first, rhythmic cues enhance temporal precision in
motor control that, based on optimization principles, will en-
hance accuracy and stability in the control of space and force
dynamics of the entire movement pattern; second, rhythmic
patterns function as “sensory sequencers,” possibly bypassing
faulty pallidal-SMA circuitry, to reduce akinesia and
bradykinesia. Research evidence shows that RAS can play an
important role in functional movement rehabilitation for PD, es-
pecially in light of its ease of application in home- or commu-
nity-based settings.

S7B-3 Memory Functioning of Older People
with Mild Cognitive Impairment: Implications
for Cognitive Intervention

J. C. C. Chung
The Hong Kong Polytechnic University, Hong Kong

Background: Mild cognitive impairment (MCI) is a clinical
classification referring to some degrees of cognitive impair-
ments, especially for memory, that do not fulfill the diagnostic
criteria of dementia. Petersen has suggested that the memory
performances MCI persons were about 1.5 SD below the norm.
To date, the understanding of memory functioning MCI suffer-
ers is primarily related to encoding and recall of episodic infor-
mation; little is known about their other memory functions such
as everyday memory and metamemory. This study aimed to 1)
examine the memory functioning of older Chinese Hong Kong
people with MCI in the aspects of basic memory processes of
encoding and recall, working memory, everyday memory, and
metamemory, when compared with normal controls; and 2) ex-
plore any possible relationship between metamemory and ob-
jective memory performance. Methods: A convenience sample
of 96 community-dwelling older persons was recruited from 4
community centers. Using clinical dementia rating (CDR) scale,
37 subjects received a score of 0.5 and were classified as MCI
and 59 had a score of 0 (normal cognitive functioning). All sub-
jects were assessed by Fuld Object Memory Evaluation (FOME),
a test of episodic memory; WAIS-III Digit Span (DS), a test of at-
tention and working memory; Rivermead Behavioral Memory
Test (RBMT), a test of everyday memory; and Multifactorial
Metamemory Questionnaire (MMQ), a test of self-appraisal of
memory functioning. Results: The gender distribution was simi-
lar in both groups, primarily consisting of females. The MCI
group was significantly older (mean age, 78 years) and less edu-
cated (mean, 2.4 years) than the normal group (73 years old and
4.9 years of education). These 2 factors were used as covariates
for group comparison in different aspects of memory function-
ing. When compared with the normal group, the MCI group ob-
tained significantly lower scores in FOME encoding (Z = –4.30,
P < 0.0001), immediate recall (Z = –4.80, P < 0.001) and delayed
recall (Z = –3.86, P < 0.0001); DS forward sequence (Z = –2.64,
P = 0.008), forward span (Z = –2.27, P = 0.023), backward se-
quence (F = 7.95, P = 0.006), and backward span (F = 5.10, P =
0.027); RBMT (F = 43.52, P < 0.001); and the “strategy use” as-
pect of MMQ (F = 6.28, P = 0.014). No significant group differ-
ences were found in the aspects of contentment and ability of
MMQ. There were no significant correlations between
metamemory performance and objective memory tests for the
MCI group, except a moderate correlation was found between
RBMT and strategy use of MMQ (r = 0.57, P = 0.002). Conclu-
sion: Consistent with many overseas studies, the Hong Kong
Chinese MCI subjects demonstrated less satisfactory perfor-
mance in basic memory functions of encoding and recall and
working memory compared to normal controls. The MCI sub-
jects were also less capable of applying memory skills to per-
form daily living tasks such as recall of faces, message, and
route than their normal counterparts, which support previous
findings that subtle changes were observed in everyday func-
tional competence of MCI. Interestingly, the metamemory func-
tioning of MCI subjects were similar with normal controls ex-
cept for strategy use. MCI subjects reported using few memory
strategies, which was found associating with their everyday per-
formances. Cognitive interventions for MCI patients are sug-
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gested to remediate their subtle impairments in functional tasks
through simple memory strategies.

S7C-1 Role of Oriental Medicine and Alternative
Medicine in Rehabilitation

Sae-il Chun
M. D. Pochon CHA University, Seoul, Korea

The ultimate goal of eliminating diseases and maintaining
normal health is same both in Western medicine, Oriental medi-
cine, and alternative medicine. At the present time, the Western
medicine tends to take more scientific technological approach
in their practice, whereas Oriental medicine still maintains a
more humanistic approach. Traditional medicine, 5000 years
old, still challenges the 21st-century scientific modern medicine
in the field of clinical practices. The disease-oriented Western
medicine classifies the human condition as diseased and
nondiseased states. In the mean time, the health-oriented Ori-
ental medicine classify it into healthy and unhealthy states. For
the maintenance of normal health, 5 principles are emphasized.
They are 1) eat right, 2) move right, 3) sleep right, 4) breathe
right, and 5) mind right. To reverse an unhealthy condition back
to the normal healthy state, the methods of 1) natural substance
therapy, 2) exercise therapy, and 3) stimulation therapies in-
cluding acupuncture, moxibustion, finger pressure, and cup-
ping techniques. In order to eliminate the diseases, 4 distinct
approaches, namely 1) chemical, 2) physical, 3) psychological,
and 4) surgical treatments, are uzed. Recent international trend
of globalization has brought an information explosion and
transcultural exchange of science, technology, arts, and medi-
cine. There are so many different kinds of traditional medicine,
hidden popular folk medicine, and various less recognized
techniques and theories of healing arts. Some originate in Ori-
ental culture, whereas others originate in Western culture. Ex-
perts of Western medicine claim that only that information clari-
fied or proven by the objective and scientific methodology can
be recognized as a part of Western (orthodox or conventional)
medicine. All kinds of traditional medicines, folk medicines,
and many other fragments of medical techniques and theories
are collectively labeled as alternative medicine or complemen-
tary medicine. There is clear evidence that Western medicine,
Oriental medicine, and alternative medicine are complimentary
to each other and that alternative medicine and rehabilitation
medicine share much in common regarding “whole person ori-
ented” and “integrative approach.” If and when all the compli-
mentary components existing in various healing arts come to-
gether in one medicine, a new integrated comprehensive
holistic medicine can be produced and useful in the field of
rehabilitation medicine.

S7C-2 Randomized Evidence of Traditional
Chinese Medicine for Stroke Rehabilitation

M. Liu, B. Wu, S. H. Zhang, and S. Tan
West China Hospital, Sichuan University,
Chengdu, China

Background: Traditional Chinese patent medicine (TCPM)
and acupuncture are widely used for stroke in China. This study
is to provide current randomized evidence of traditional Chi-
nese medicine for stroke rehabilitation. Methods: (1) The Chi-
nese National Essential Drug List of 2004 and commonly used
TCPM in current clinical practice were screened. Fifty-nine
TCPM were identified for further evaluation. We searched 8

electronic databases. Seven relevant Chinese medical journals
and reference lists of eligible studies were hand-searched (last
searched, March 2005). Randomized controlled trials (RCTs)
and controlled clinical trials on any of the 59 TCPM for ischemic
stroke comparing 1 TCPM with the control were eligible. (2)
Acupuncture trials published before 2003 were searched in the
Cochrane Stroke Group Trials Register, the Chinese Stroke Tri-
als Register, and the Chinese Acupuncture Trials Register. Elec-
tronic searches were also performed in the Cochrane Library
(2003 issue 3), MEDLINE (1966-2003), EMBASE (1980-2003), Al-
ternative Medicine Database (1985-2003), CINAHL (1982-2003),
and the Chinese Biological Medicine Database (1981-2003). Tri-
als of acupuncture started within 30 days of stroke onset were
eligible for inclusion. Cochrane review methods were used. Re-
sults: (1) 191 trials (19 338 patients) on 22 TCPM were included,
of which 120 were RCTs and 71 controlled trials. The method-
ological quality of included trials was generally poor. Few trials
reported methods of randomization. Two trials were double
blind and placebo controlled. Only 1 trial on puerarin assessed
death and dependence at 6 months and no difference between 2
groups. The reported adverse events varied from 1% to 34.8%
including allergic reaction, headache, nausea, diarrhea, belly-
ache, blood pressure change, and subcutaneous and
intracranial hemorrhage. Most of the adverse events were not
severe. Eight of the 59 drugs (Milk vetch, Mailuoning,
Ligustrazine, Ginkgo biloba, Xuesetong, Danshen agents,
Puerarin, and Acanthopanax) had relatively more studies and
patient numbers. (2) 14 trials (10 conducted in China) on acu-
puncture for stroke involving 1208 patients were included. Acu-
puncture was compared with placebo/sham acupuncture or
open control in patients with acute ischemic and/or hemor-
rhagic stroke. Most of the included trials were of poor quality.
When acupuncture was compared with sham acupuncture or
open control, there was a borderline significant trend toward
fewer patients being dead or dependent (Odds ratio [OR], 0.66;
95% confidence interval [CI], 0.43-0.99) and significantly fewer
being dead or needing institutional care (OR, 0.58; 95% CI, 0.35-
0.96) in the acupuncture group after 3 months or more. Compar-
ison of acupuncture with sham acupuncture only showed a sta-
tistically significant difference on death or requiring institu-
tional care (OR, 0.49; 95% CI, 0.25-0.96), but not on death or
dependency (OR, 0.67; 95% CI, 0.40-1.12). Severe adverse
events with acupuncture (dizziness, intolerable pain, and infec-
tion of acupoints) were rare (6 of 386, 1.55%). Conclusion:
There is insufficient randomized evidence for effectiveness of
TCPM and acupuncture for stroke currently. Furthermore,
larger, methodologically sound truly randomized trials are
required.

S7C-3 Use of Functional MRI to Evaluate
Response to Acupuncture

Raymond Tak-Fai Cheung
The University of Hong Kong, Hong Kong

Background: Stroke is the 2nd leading cause of death in
China and the 3rd leading cause of death in Hong Kong. Stroke
is also a leading source of functional disability. Many stroke pa-
tients have tried acupuncture to promote functional recovery
despite an absence of evidence of effectiveness from well-de-
signed clinical trials. Functional magnetic resonance imaging
(fMRI) has been applied by several groups of researchers to
map the sites of brain activation during acupuncture stimulation
in healthy volunteers. The overall purpose of the present study
is to use fMRI to evaluate response to acupuncture in stroke pa-
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tients. Methods: Brain activations were mapped by fMRI on
physiologic tasks with or without stimulation of deficit-related
acupoints in healthy volunteers, stroke patients with persistent
neurologic deficits, and age-matched healthy control subjects.
We tested several acupoints related to motor, language, visual,
or sensory dysfunctions. Standard parametric mapping 99 was
used in generating the fMRI data. Results: Among healthy volun-
teers and age-matched controls, our results were similar to
those obtained by other research groups. Briefly, stimulation of
certain acupoints per se can activate specific brain regions simi-
lar in pattern when compared to physiologic tasks. Among
stroke patients with persistent neurologic deficits, significant
brain activations were seen during electrical stimulation of
acupoints implicated in motor, language, or sensory but not vi-
sual dysfunctions. In general, activations were seen in the
perilesional and homologous sites of stroke patients. Conclu-
sions: Cortical functional reorganization is an important mecha-
nism in functional recovery after stroke. Benefit of acupuncture
in stroke patients may be derived from its ability in modulating
the activities of the cerebral cortex. Functional MRI may be use-
ful in identifying responders to a course of acupuncture over
specific acupoints. Randomized controlled clinical trials are be-
ing conducted to test this hypothesis in patients with recent
stroke and in stroke patients with persistent neurologic deficits.

S7D-1 Telerehabilitation: Clinical, Technological,
and Socioeconomic Aspects

Lamberto Piron
I.R.C.C.S. San Camillo Venezia, Venezia, Italy

Telerehabilitation encompasses several activities in the area
of rehabilitation medicine including therapeutic interventions
at distance, remote assessment and monitoring of patients clini-
cal progress, operators’ training, education, and counseling.
From a clinical point of view, the development of technological
applications offered by the mass market, the increased perfor-
mances of computing products, and the available broadband
Internet accesses lead rehabilitation service providers to exploit
telerehabilitation in the attempt to treat effectively patients at
home, shortening length of stays in hospital and long-term care
facilities, overcoming long distances, and reducing cost of care.
Telerehabilitation has been advocated also to prevent patients’
clinical complications and to reduce the hospital admissions,
which means consistent money saving for the national health
service in many countries. Despite the recent technological ad-
vances and the promising advantages of telerehabilitation,
there is a lack of large, controlled, randomized studies that con-
firm these opportunities, and on the other hand, a general clini-
cal standard is missing in the currently used applications. The
majority of experimentations are focused on teletherapy using
diverse techniques for delivering remotely treatments to the pa-
tients, but there is not robust evidence about the efficacy of
these therapeutic protocols. Additional randomized controlled
investigations are needed to legitimate the clinical value of
telemedicine interventions in the neurorehabilitative field
reaching an evidence-based practice. The technology applied
to rehabilitation is changing and updating continuously; for in-
stance, a lot of forms of wide bandwidth connectivity are of-
fered in various countries to access the Internet (xDSL, ISDN,
optic fibers, cable, satellite, etc) covering a very broad territory.
Moreover, a new telecommunication technology, Universal Mo-
bile Telecommunications System (UMTS), is becoming a stan-
dard in Europe, allowing the use of wireless telerehabilitative
applications that will permit the advantageous reaching of sub-

jects everywhere. The development of friendly interfaces and
inexpensive systems for the telerehabilitation should be a pri-
mary concern to avoid the digital divide for persons and institu-
tions with fiscal, physical, or cognitive disability. The socioeco-
nomic aspects involve several factors in a very complex subject
that is diverse from country to country and often varies among
states or regions. The telerehabilitation reimbursement de-
pends on the type of provided rehabilitative service, geographic
area, health system, different involved players, etc. Even
though the health care systems are becoming more receptive to
telerehabilitation, not many institutions or insurances are reim-
bursing telerehabilitation service at present. A crucial point is
the cost-effectiveness of telerehabilitation. Although some
promising perspectives have been often outlined, an exhaustive
scientific report of the cost-effectiveness is not available yet. At
present, telemedicine in rehabilitation is not a widespread prac-
tice, in spite of its potential to aid disabled persons and to assist
health professionals; we need scientific research demonstrating
the clinical and cost-effectiveness evidences.

S7D-2 Experimental Projects of Upper
Limb Telerehabilitation

M. Zampolini
Department of Rehabilitation, Brain Injury Unit,
Umbria, Italy

During the past decade, there has been growing interest for
applications in rehabilitation. Telerehabilitation is rehabilita-
tion applied at a distance through electronic technology used as
information and communication. Access at a distance allows
persons living in remote areas to have access to health care ser-
vices. Telerehabilitation has been developed to provide com-
munication and access to health care over distance in areas that
are difficult to be reached by conventional care. In physiother-
apy, the application of telerehabilitation has been explored in
case studies. A connection to transmit information about a
stroke patient’s movement ability was applied, allowing 8
weeks of telerehabilitation, after which the patients’ impair-
ment and functional abil i ty improved. A system of
telerehabilitation based mainly on teleconference for stroke pa-
tient has been demonstrated to be feasible and efficacious.
Telerehabilitation has been used for the rehabilitation of the up-
per limbs with a system including a Web-based library of status
tests, therapy games, and progress charts. Traumatic brain in-
jury has also been treated with a physiotherapy program at dis-
tance with improvements in physical functioning and
neuropsychological status. Telerehabilitation allows the appli-
cation of virtual reality tools to be performed in a home environ-
ment. Virtual reality has also been applied for traumatic brain
injury through an Internet-based virtual rehabilitation center
that provides rehabilitation, education, and support services or
upper limb rehabilitation in stroke. A PC-based desktop virtual
reality system for rehabilitating hand function in stroke patients
has been developed. The use of performance-based target lev-
els is designed to increase patient motivation and to individual-
ize exercise difficulty to a patient’s current state. A new
telerehabilitation system for home physical therapy for the up-
per limbs has been developed: the Home Care Activity Desk
(HCAD). The project consists of an electronic desktop installed
at home, allowing a set of task-oriented exercises to be per-
formed and monitored with both electronic and video recording
of the exercises. These data are sent to the clinic where physio-
therapists and physiatrists control the exercises and suggest fur-
ther adaptation through videoconference, as needed. The main
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goal of the project is to demonstrate the feasibility of a
telerehabilitation program applied for the recovery of upper
limb function due to stroke, traumatic brain injury, or multiple
sclerosis. An evolution of HCAD is HelloDoc (Healthcare Ser-
vice Linking Tele-rehabilitation to Disabled People and Clini-
cians). The project aims to validate the market in relation with
the settlement of a home-care-based service capable to extend
rehabilitation treatment in patients affected by neurologic disor-
ders while at home under the control and supervision of the
hospital. At least 3 paradigms are required in telerehabilitation
of the upper limb: teleconference, task oriented exercises, and
virtual reality.

S7D-3 Telestroke and Telecognitive
Rehabilitation: A tribute to Professor Alan Tam

C. W. Y. Hui-Chan, M. K. Y. Mak, and D. W. K. Man
The Hong Kong Polytechnic University, Hong Kong

People with stroke and head injuries are known to suffer
from different degrees of physical and cognitive disabilities and
require long-term rehabilitation beyond the period of their hos-
pital stay. Consequently, many of them find it difficult to func-
tion independently in the community. Therefore, accessibility
to tailor-made rehabilitation services at venues convenient to
the patients is highly desirable. With the development of com-
puter technology, we have pioneered telestroke and
telecognitive rehabilitation programs to allow customized treat-
ments to be delivered by therapists to patients at their own
homes. Telestroke Rehabilitation: An 8-week home-based
telephysiotherapy program aimed to improve upper limb
sensorimotor and functional ability in persons with chronic
stroke has been developed with low-cost performance-feed-
back devices and built-in or online software. Before launching a
randomized, control trial, its efficacy was tested in a pilot study
on 10 subjects with chronic stroke. All patients were assessed
before treatment, at 2-week intervals during the 8-week treat-
ment and at 4 and 8 weeks after treatment ended. Findings
showed a significant reduction in spasticity measured by com-
posite spasticity scale, as well as significant improvements in
upper limb muscle strength and function assessed by hand grip
strength, motricity index, and action arm research test. Interest-
ingly, these improvements were even performed to 8 weeks af-
ter treatment ended. This study demonstrated the feasibility of
using telephysiotherapy program to enhance upper limb func-
tions in people with chronic stroke. Telecognitive Rehabilita-
tion: In addition to physical limitations, persons with neuro-
logic dysfunction also have cognitive disabilities. The present
study reports the efficacy of a telecognitive program in persons
with acquired brain injury (ABI). Subjects (n = 103) were ran-
domly assigned to 1 of 4 twenty-session analogy problem-solv-
ing skill training groups receiving telerehabilitation training
(through computer video conferencing with interactive soft-
ware), computer-assisted training (through interactive patient-
directed software), therapist-administered training (face-to-
face therapist-guided training activities), or a no-treatment con-
trol group. Subjects’ problem-solving skills and self-efficacy
were assessed during a 4-week period. Overall, all 3 training
methods were found to be effective in improving problem-solv-
ing skills, regardless of delivery mode, except for the no-treat-
ment group. Statistically significant improvements in problem-
solving skills in the telerehabilitation group suggests that this
approach can effectively improve cognitive functions in person
with ABI and yield treatment outcomes comparable to other

modes of delivery such as face-to-face training. Conclusion:
Our findings showed positive effects of telerehabilitation in im-
proving physical and cognitive functions in people with stroke
and brain injuries. This innovative, seamless, and interactive
mode of delivery extends rehabilitation services beyond hospi-
tal stay and into patients’ homes. It allows therapists to monitor
and further promote patients’ progress, which will enhance
their functional independence and reintegration into commu-
nity. The conceptualization and applicability of telerehabili-
tation, its implications for persons with stroke and ABI, and fu-
ture studies in these research areas will be discussed.
Acknowledgment: Donation by Mr. and Mrs. Lui Chi Woo. As a
collective tribute to the late A. Tam, whose exceptional IT ex-
pertise had made the concept of real-time interactive
telerehabilitation a reality, the paper will be presented by the
whole team.

S8A-1 Stroke Rehabilitation in China:
East Meets West

T. Yan
Sun Yat-sen University, Guangzhou, China

Stroke, as in most developing countries of the world, is one
of the most common causes for disabilities in China. There are
about 1 500 000 to 2 000 000 new cases each year, and 75% of
them live with different disabilities that are big burdens to their
families and communities. For many years, medications have
been the main management for patients with stroke in China,
and rehabilitation only focused on applying traditional Chinese
medicine (TCM), including Chinese herbs, acupuncture, mas-
sage, and Chinese exercise. Majorities of these modalities, how-
ever, are passive, and the effectiveness in the recovery of func-
tions could only be demonstrated slowly. Few Chinese
professionals knew the theory and techniques of modern reha-
bilitation in stroke such as Bobath techniques, Brunnstrunn
skills, or motor relearning program until the late of 1980s. Be-
cause of the professional exchanges in rehabilitation between
China and Western countries, as well as some short training
courses in the late of 1980s and early of 1990s, modern rehabili-
tation in stroke management initiated in China and developed
progressively, though slowly, in big cities such as in
Guangzhou (Canton), Beijing, and Shanghai. The conceptions
of stroke rehabilitation such as early intervention, active partici-
pants from patients and their families, multiple disciplines, in-
tensive training, and so on, lead Chinese professionals to exam-
ine the current strategies in stroke management in China. At that
time, 2 systems related to stroke rehabilitation; TCM and the
Western management were used simultaneously and separately
in general hospitals of big cities. In the counties and communi-
ties, however, TCM is still predominant, and passive strategies
are still welcomed by patients and their families. At the same
time, professionals in China have worked very hard to find evi-
dence to support the use of TCM in stroke rehabilitation. With
the achievement of “the 10-year of the brain” during the past de-
cade of the 20th century, many studies in the literature reported
the effectiveness of TCM on patients with stroke. Foundlings
from both animal and human researches supported the hypoth-
esis that TCM, in terms of acupuncture and traditional therapeu-
tic exercises, stimulate the neuroplasticity and functional reor-
ganization in promoting functional recovery after stroke.
Results from multiple centers and randomized clinical trials in
China in recent years also suggested that patients with stroke
had better clinical recovery if they were treated with TCM com-
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bined with Western modalities than those who received either
only TCM or only modern modalities. Therefore, TCM in the
world now is approaching the evidence-based practice rather
than the experience-based practice as it was. To conclude, more
and more professionals in China are learning the modern reha-
bilitation techniques and are using them as a combination of
TCM with Western modalities on patients with stroke. Stroke pa-
tients are benefiting from this combination though further
clinical randomized trials, and multicenter research is needed.

S8A-2 Stroke Rehabilitation in Long-term Care
Settings—Development of a Checklist to Screen
the “Quasi-in-Need-of-Care State” in the
Community

M. Liu and S. Yamada
Keio University School of Medicine, Japan

Background: With the aging of the society, the number of
persons who need to care is increasing. It is important to maxi-
mize their functioning and lessen their care burden with appro-
priate rehabilitative interventions from the acute to the chronic
phase. Together with health insurance plans that cover acute
and recovery phase rehabilitation services, a nationwide public
insurance program called the Public Long-Term Care Insurance
was started in 2000 in Japan to cover care and rehabilitation
needs after finishing active medical treatment. In the so-called
chronic phase, we experience 3 types of patients: 1) those who
have had sufficient rehabilitation and are in need of maintaining
the acquired functions; 2) those who were discharged to the
community without getting sufficient rehabilitation services; 3)
those patients whose once-acquired functions have deterio-
rated with immobilization, worsening of preexisting illness,
and/or development of new illness. If we could efficiently
screen persons belonging to the 2nd and 3rd categories and
provide appropriate rehabilitative interventions, it would be
beneficial for the patients, their caregivers, and society. The
study purpose is to develop an efficient screening system to de-
tect the so-called “quasi-in-need-of-care state (QUINOCS)”, i.e.,
those who are in need of care but whose functioning can be im-
proved with appropriate interventions. Methods: 1) Based on
our preliminary study in which we analyzed the frequency of
and factors related to the QUINOCS in the community (n = 456),
we developed a simple checklist to detect QUINOCS. 2) To
study the face validity of the checklist, we organized a consen-
sus meeting with 5 physiatrists, 5 physical therapists, 3 occupa-
tional therapists, 3 visiting nurses, and 1 social worker who
were all experienced in community rehabilitation. The original
checklist was modified according to their recommendations. 3)
We pilot-tested the validity of the modified checklist in 23 com-
munity-dwelling persons with disability by comparing the
screening results with the judgment by an experienced
physiatrist regarding indication for rehabilitation. 4) We tested
the sensitivity, specificity, and positive and negative predictive
values of the checklist in 108 elderly persons with disability in
the community. Results: Based on the preliminary study, a
screening checklist comprising 13 items was constructed. After
4 consensus meetings and the pilot testing, necessary modifica-
tions were made and a final checklist consisting of 3 categories
of 1) triggers for functional decline (4 items), 2) factors leading
to decline (10 items) and 3) indications for rehabilitation (2
items) was generated. The indication for rehabilitation was
judged as positive if at least 1 item in each category was marked.

The sensitivity, specificity, and positive and negative predictive
values of the checklist as compared with physiatrist’s judgment
were 0.86, 0.94, 0.86, and 0.94, respectively. Conclusion: A
screening system to detect the QUINOCS in the community was
developed, and its preliminary performance seemed satisfac-
tory. As a next step, we are planning to institute a model system
for screening and intervention for the QUINOCS to study its
feasibility and effectiveness.

S8A-3 Cross-cultural Issues in Stroke
Rehabilitation: Thai Scenario

Witsanu Kumthornthip
Siriraj Hospital, Mahidol University, Bangkok,
Thailand

Stroke is a leading cause of disability among different coun-
tries. From the study in 1985, the prevalence of stroke in Thai-
land was 690 cases per 100 000 population. From Heart and
Stroke Statistical Update–2005 by American Heart Association,
40% of stroke patients have moderate functional impairments
and 15% to 30% have severe disability. Absolutely, most of them
are the target group of continuing intensive rehabilitation. Ef-
fective stroke rehabilitation can prevent complications, en-
hance the recovery, minimize disability, maximize function and
independency, and, finally, improve quality of life. Early assess-
ment and rehabilitation intervention are critical to ensure opti-
mal outcome. The multidisciplinary team approach including
patient, family members, and caregivers are essential in com-
prehensive rehabilitation management. There are several mod-
els of stroke rehabilitation from country to country, depending
on public health policy, medical practices and specialties, eco-
nomic status, cultural background, etc. From evidence for acute
and postacute stroke care, coordinated and organized stroke re-
habilitation is worthwhile to achieve optimal outcomes. In ran-
domized controlled trials, stroke unit care or organized inpa-
tient multidisciplinary rehabilitation improved outcome
compared with standard care. Rehabilitation services improved
short-term survival, functional ability, and most independent
discharge location. In Thailand, there are many stroke rehabili-
tation services both in public and private hospitals. In the acute
phase of stroke care, some patients are admitted in the general
ward attended by internists, whereas others are in the stroke
unit attended by neurologists. The criteria of admission and dis-
charge vary. During their stay, rehabilitation consultation is
usually a routine to prevent complications, assess, and screen
the patients for intensive rehabilitation. After that, the patients
are discharged to different settings such as inpatient rehabilita-
tion, free-standing rehabilitation, outpatient rehabilitation,
nursing home, or home-based rehabilitation depending on the
patients’ status, their potential and living area, and provided
care. For example, my rehabilitation ward is a model of
postacute rehabilitation unit as a part of a university hospital lo-
cated in Bangkok. Criteria for intensive rehabilitation in our
program are stable medical and neurologic conditions, follow-
ing at least 2-step commands, retaining sufficient memory for
rehabilitation learning, and being a good potential. Stroke reha-
bilitation programs in Thailand follow some clinical practice
guidelines of different developed countries with some modifi-
cations. A combination of Western- (advanced technology, task-
specific approach) and Eastern-styled (Thai traditional mas-
sage, acupuncture) practice is implemented among various
programs. More details will be addressed and discussed in a
symposium.
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S8A-4 Stroke Rehabilitation in Germany

K. H. Mauritz
Klinik Berlin & Charité Medical School Berlin,
Germany

Background: Although rehabilitation medicine had already
been introduced around 1900 in Germany, stroke rehabilitation
on a broader basis was developed only after 1970. This develop-
ment was driven by necessity due to an older population, in-
creased mobility of the working population, and the disappear-
ance of multigenerational families. Methods: In recent years,
stroke units have been created in acute care hospitals and also
in some rehabilitation hospitals. From these stroke units the pa-
tient is transferred to rehabilitation within 2 weeks. According
to the severity of the stroke, patients are grouped in 3 different
groups: In group B the patient is still unconscious, comatous, or
has severe deficits in consciousness and is unable to cooperate.
In group C the patient is able to cooperate; however, he or she
needs much help in ADLs. Patients of group D are cooperative
and in most ADLs independent; however, they still need train-
ing in physiotherapy, neuropsychology, or speech therapy. Re-
cently a group F has been added for patients from group B (or
C) who did not improve but need some minimal therapy to
avoid secondary complications. Results: The length of stay and
payments are different according to the grouping. The outpa-
tient rehabilitation in Germany is still developing, and most
stroke rehabilitation is done on an inpatient basis. Conclusion:
Although stroke rehabilitation seems to be efficiently organized
in Germany, one weak point is the further treatment and
training after discharge in the community.

S8A-5 Stroke Rehabilitation: An International
Survey

Leonard S. W. Li
Tung Wah Hospital and The University of Hong
Kong, Hong Kong

Background: Although there is good evidence showing the
effectiveness of stroke rehabilitation and guidelines on stroke
rehabilitation have been published in various countries, the
practice and organization of stroke rehabilitation services are
varied among different countries. Obviously, the organization
of stroke rehabilitation services will be to some extent affected
by the cultural backgrounds, socioeconomic conditions, and
national health policies. However, information about the varia-
tion of practices in stroke rehabilitation would be valuable to fa-
cilitate a more international approach for development of
stroke rehabilitation services. Methods: A semiquantitative
questionnaire was sent to neurorehabilitationists in different
countries in various continents. Returned data were based ei-
ther on some national data related to stroke or the data of a typi-
cal stroke rehabilitation center in the country. The data were
then analyzed by simple statistics to look into the profile of av-
erage length of stay (ALOS) for inpatient, range of inpatient
therapy time (RTT), and types of settings and therapies avail-
able. At the same time, a survey on the use of task-specific train-
ing and alternative rehabilitation was also made. Results: Inter-
esting results were obtained after simple statistical analysis from
the returned questionnaires. The ALOS had a range of less than
10 days to more than 100 days. In a few countries, there were an
imposed maximal inpatients LOS. There was also a big variation
in therapy hours per day from 1 to 2 hours to 4 to 7 hours. Week-

end inpatient therapy was available in about 50% of countries.
Most countries had the day rehabilitation services, but the home
rehabilitation services were provided only in 50% of countries
surveyed. A few countries were lack of support from psycholo-
gists for their stroke rehabilitation programs. Career training is
not a routine practice in most stroke rehabilitation programs.
The use of task-specific training such as constrained induced
movement therapy and partial weight-supported treadmill
training were not a routine practice in all surveyed countries.
Some centers would only be used in selected cases. Among the
alternative medicine used, most would not provide routine al-
ternative medicine, but acupuncture would be used in selected
cases in some centers. Discussion: This explorative survey iden-
tified the profile of practices in stroke rehabilitation in different
countries. Quite a number of interesting variations existed. Be-
cause the survey did not address the question of how to explain
the variations, further discussion or even research should be en-
couraged to look into these variations of practice in stroke
rehabilitation globally.

S8B-1 Neurorehabilitation—The Australian
Experience

J. E. Marosszeky, T. Stevermuer, and J. Green
Australasian Rehabilitation Outcomes Centre,
University of Wollongong, Australia

This paper describes 3 years of neurorehabilitation in Aus-
tralia using data held by the Australasian Rehabilitation Out-
comes Centre (AROC). We will present an analysis of approxi-
mately 12 000 episodes of stroke, 3500 episodes of brain
dysfunction, 2000 episodes of spinal cord dysfunction, and 5000
episodes of other neurologic impairments, grouped together.
Variables considered include rehabilitation length of stay, func-
tional change and rate of change using the FIM instrument, and
percentage of patients returning to the community after dis-
charge from hospital. The AROC was established in July 2002 as
a joint initiative of the Australian rehabilitation sector, including
providers, funders, regulators, and consumers. To date, AROC
has received data on approximately 200 000 episodes of inpa-
tient rehabilitation from 110 of the 130 rehabilitation facilities,
both public and private sector, across Australia.

In 2005, AROC initiated a series of benchmarking workshops
in which health care professionals from a number of selected
facilities share information about management of patients with
a specific impairment. The AROC database provides baseline
information that can be used in the evaluation of the perfor-
mance of the units. We believe the activity undertaken by AROC
represents a very important development for specialist rehabili-
tation services by assisting in continuous quality management
for the benefit of the patients and to provide performance
indicators for accreditation.

S8B-2 Rehabilitation Management—Long-term
Model of TBI

Robert D. Voogt
Robert Voogt & Associates, Inc., Virginia Beach,
Virginia, USA

There has been limited discussion regarding long-term mod-
els of rehabilitation. Investigation regarding persons’ recovery
over time seems to suggest that recovery in fact does continue
but not across all groups. Others suggest long-term intervention
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may prevent regression in individual cases. Still others address
the long-term negative impact on the family who are in the care-
givers’ role. The period after the initial acute state of TBI often is
followed by diminished intervention. Persons with TBI return to
home where, typically, very little therapeutic support is offered.
Not only persons who have sustained a severe TBI but others
with moderate and mild TBI may need to be part of a long-term
model. This presentation examines the changes caused by neu-
rologic insult outside of the traditional medical impairments
such as walking, talking, or eating. Those elements that meet
basic individual needs such as loving relationships, meaningful
work, enjoying oneself, and having access to a stimulating envi-
ronment are defined as the most significant losses after brain in-
jury. A model of comprehensive rehabilitation with a lifelong
component addresses the nonmedical aspect of brain injury,
which becomes the most significant impairment to persons who
seek to improve their quality of life after TBI. The components
of this model will be described with supporting research data as
to the outcomes for persons who have been exposed to this
model and have been maintained in an environment that uses
this model.

S8B-3 Comprehensive Management of Cerebral
Palsy in Korea

Chang-il Park
Rehabilitation Hospital, Yonsei University, Seoul,
Korea

Introduction: Cerebral palsy (CP) is a disorder of movement
and posture resulting from a nonprogressive injury to an imma-
ture brain. According to our study, the incidence of CP is 2.7 per
1000 live births and 47.1 per 1000 live births with risk factors in
Korea. The management of CP must be comprehensive and
planned according to the status of each case. Diagnosis: Early
diagnosis is very important but a definite diagnosis of CP is not
always easy, particularly before the child’s 1st birthday. Accord-
ing to our study, the most significant signs for detecting a brain
dysfunction before 6 months of age are motor developmental
delay, abnormal muscle tone, and abnormal postural reactions.
Also neuroimaging techniques including brain MRI (conven-
tional and tractography) and brain PET, can assist the diagnosis.
Treatment: The management for CP should be directed toward
maximizing the quality of life by improvement in the function
and reductions of the disability and complication; the
multidisciplinary team is required to address the therapeutic
goals. There are various methods to manage CP, such as physi-
cal and occupational therapy, medication, orthoses, neuromus-
cular blockade, orthopedic surgery, and selective posterior
rhizotomy and intrathecal baclofen therapy. In young CP chil-
dren younger than 2 years, the appropriate physical therapy in-
cluding neurodevelopmental technique and occupational ther-
apy is the mainstay in the treatment program in Korea. Our
study showed the effects of early treatment program, started be-
fore 6 months of age. Medication can reduce the spasticity, but
the effect is minimal. Orthoses may be prescribed to maintain
the range of motion, prevent contractures, and provide stability
with ankle-foot orthosis increasing the maximal ankle
dorsiflexion during gait. Although these therapy programs are
ongoing, in spastic type, the effect of physical and conservative
therapy alone has limited value. So there is also the need for
more invasive forms, for example, a neuromuscular block, se-
lective posterior rhizotomy, orthopedic surgery, and intrathecal
baclofen therapy. Neuromuscular blockade, by botulinum toxin

used during the past 10 years, is effective for reducing spasticity
of the gastrocnemius in equinus gait and by phenol for
spasticity of the hip adductor. Favorable results have been re-
ported with selective posterior rhizotomy in reducing the level
of spasticity without significant complications. In our hospital,
selective posterior rhizotomy has been performed since 1988;
and according to our study, if candidates for surgery were cho-
sen by the proper indications, a selective posterior rhizotomy
combined with postsurgery rehabilitation had significant effects
on both the gross motor function and ADL. Orthopedic surgery
plays a valuable role in the correction of fixed deformities and
reducing muscle tone without any effect on the basic neuro-
logic imbalance. The fundamental goals of surgery should re-
flect a functional approach to the problems of alignment.
Intrathecal baclofen therapy has become a more common treat-
ment for spasticity in cerebral palsy. It has some advantages that
are reversible compared with surgery and minimal sedation.
Conclusion: A treatment program for CP should be comprehen-
sive and prescribed on a case-by-case basis, according to the
developmental stage and functional level of the child.

S8C-1 Neurorehabilitation and Ethical
Background

Holger Baumgartner
Research Ethics Committee, Medical University
Innsbruck, Austria

A globalized world needs global ethical concepts for medi-
cine. Some 80 years ago, “reverence for life” was proclaimed as
the key to a universal concept of ethics by Albert Schweitzer,
who received the Nobel Peace Prize of 1952 for both his cultural
philosophy and his humanitarian medical efforts. For Norman
Bethune of Canada, international solidarity was the basis for his
humanitarian medical services rendered in Spain and China
(where he died in 1939 in pursuit of his mission). Today, respect
for human dignity and the other principles of the United Na-
tion’s (UN’s) Universal Declaration of Human Rights of 1945 are
becoming increasingly recognized as the foundation for solidar-
ity and benefit-sharing both at the international level and at the
personal level. Scientific support comes from unraveling the hu-
man genome and the recognition that “the human genome in a
symbolic sense is the heritage of humanity” (Universal Declara-
tion on the Human Genome and Human Rights; UN 1998). The
Helsinki Declaration of the World Medical Association and the
International Ethical Guidelines of the Council for International
Organizations of Medical Sciences of the World Health Organi-
zation (WHO) and the United Nations Educational, Scientific
and Cultural Organization (UNESCO) serve as internationally
accepted ethical guidelines for medical research. Finally, the
Declaration on Bioethics and Human Rights approved by
UNESCO in 2005 is an important step of the international com-
munity to provide ethical guidance for states, professionals, and
persons dealing with ethical issues in the fields of medicine, life
sciences, and associated technologies. Medical services can
only be properly delivered in an appropriate social environ-
ment. This is particularly true for disadvantaged groups who de-
pend on a health care system based on solidarity. Important de-
velopments with a global perspective were the United Nation’s
Decade of Disabled Persons (1983-1992) and the Standard
Rules on the Equalization of Opportunities for Persons with Dis-
abilities adopted by the UN general assembly in 1993. The latter
document addresses comprehensively the needs of the disabled
including medical care, rehabilitation needs, support services,
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accessibility, etc. The WHO’s International Classification of Dis-
eases (ICD-10) providing an etiological framework together
with WHO’s International Classification of Functioning, Disabil-
ity and Health (ICF) describing functioning and disability asso-
ciated with health conditions permit both better assessment of
the situation and the needs of patient populations and more ra-
tional decision making. These new models place medical care
into the social environment and context and consider disability
not as an “attribute of a person, but rather a complex collection
of conditions, many of which are created by the social environ-
ment” (e.g., full integration of individual persons into society).
With a solid international ethical background for medicine es-
tablished and international concepts for dealing with disabili-
ties in place, it is up to national health care policies to enable
the medical community to provide appropriate rehabilitation
services, like neurorehabilitation, to those in need. However, it
is an ethical imperative that physicians act as advocates of
patients, who are not able to claim for their own interests and
rights.

S8C-2 The Present Status of Rehabilitation Rights
of the Patient with Neurologic Disorders in the
Mainland of China

T. Zhang
China Rehabilitation Research Center, China

Background: Neurologic disorders, such as cerebral vascu-
lar disease (CVD), degenerative disease, peripheral neuropa-
thy, and others, can lead to multiple dysfunctions.
Neurorehabilitation, the main method to ease the dysfunction,
has been given great recognition. Also, more and more atten-
tion has been paid to it in the mainland of China. The article is to
reflect the neurorehabilitation status in the mainland of China
with respect to the varieties and costs of neurologic disorders
managed in China Rehabilitation Research Center (CRRC) dur-
ing 2002 through 2004. Methods: To collect the information of
inpatients managed in the neurorehabilitation department of
CRRC during 3 past years and analyze the varieties and costs of
neurologic disorders. Results: With the review of the inpatient
information, it can be concluded that CVD is the most common
cause. The 2nd is traumatic brain injury. Degenerative disease,
multiple sclerosis, and the others are seldom seen. As for the
costs, 7.66% is covered by medical insurance, 42.48% is from
free medical care, 42.2% is at patients’ own expenses, the others
are 7.66%. Conclusion: Patients resulted from CVD that re-
ceived the rehabilitation constituted the biggest part. The rea-
sons may be concerned with incidence of varied kinds of dis-
ease, the levels of cognition about rehabilitation, and the
limitation of payment.

S8C-3 Neurorehabilitation and the Epoch
of Globalization

Franz Gerstenbrand1 and Heinrich Binder1,2

1Ludwig Boltzmann Institute for Restaurative
Neurology and Neuromodulation, Vienna;
2Neurological Center Otto Wagner Hospital,
Vienna, Austria

During the past years, neuromodulatory techniques have
led to enormous improvement of choice in neurorehabilitation
regarding impairment and disability. Everybody’s talking about

DBS, pumps, FES, locomat, and other techniques, which have
become established firmly. For some time, even stem cell ther-
apy is also discussed in neurorehabilitation. But we have to face
the facts that the world is practically divided in 2 parts. A not in-
significant part of world population has much more burning un-
resolved problems with poverty, hunger, and all kinds of infec-
tious diseases like HIV, TBC, and malaria. Therefore, they
prioritize elimination of these scourges and put under compul-
sion the handling of disability and handicap last. The rich part is
fighting against explosion of health care system costs the soci-
ety is not willing to cover to the same extent as up to the pres-
ent. Their problems are not infectious diseases. Their burden is,
on the one hand, diseases of affluent society and their conse-
quences and, on the other hand, the age pyramid, which has be-
come upside down. In addition, unemployment figures are in-
creasing at the same time. In this part of society,
neurorehabilitation has to ask first how to start up with all dis-
abled and handicapped persons and second who is willing to
pay for all the necessary and demanding, in particular expen-
sive, techniques. In the growing unsupervised zone of health
care systems, economy and material constraints gains increas-
ingly the upper hand, and we are endangered that capitalism
guzzles amongst his children the disabled first. Therefore, not at
least an answer is requested how to reach the real goals of reha-
bilitation: social and vocational integration of our disabled and
handicapped neighbors.

S8D-1 Current Treatment in Epilepsy

O. W. Witte
Hans Berger Clinics, Jena, Germany

Background: After stroke or trauma, but also in association
with degenerative processes, often epileptic disorders are ob-
served. These require special attention for several reasons.
Methods: 1) The treatment of epilepsy may interfere with the
process of brain plasticity; thus, the treatment may impede re-
habilitation. A review of the effects of antiepileptic drugs on
brain plasticity will be given. 2) These lesions often occur in
older patients. In these patients many metabolic parameters are
altered, which has to be taken into account when choosing the
appropriate treatment. Furthermore, many of these patients
take several drugs; thus, drug interactions become especially
important. Results: The prevalence and incidence of epilepsy af-
ter stroke and trauma, as well as in association with degenera-
tive disorders, will be reviewed. Furthermore, specific mecha-
nisms, which cause epilepsy after such lesions, will be
described. Special emphasis will be placed on the role of age in
the choice of treatment schedules. A review of the currently
available drugs and their suitability for these patients will be
given. Conclusion: The newly available drugs for the treatment
of epilepsy offer better treatment possibilities in patients who
have secondary epilepsy.

S8D-2 Neuromodulation in the Treatment of
Refractory Epilepsy

Mojgan Hodaie, Clement Hamani, and Andres Lozano
Toronto Western Hospital Research Institute,
Krembil Neuroscience Center, University of Toronto,
Toronto Western Hospital, Canada

A significant number of patients with epilepsy are poorly
treated despite currently available medical and surgical treat-
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ment modalities. Neuromodulation is a novel strategy in the
treatment of these patients and consists in the delivery of an
electrical stimulus to a specific target to interfere with the gene-
sis or propagation of seizures. The majority of neuromodulation
techniques are based on deep brain stimulation. This technique
and the variety of targets that are currently being investigated
will be reviewed. A number of studies suggest that the anterior
thalamic area may have an important role in the treatment of ep-
ilepsy, based on neuroanatomical and functional connectivities
to the cortex. Prior animal and human studies, including in-
creased metabolic activity in the anterior nucleus during sei-
zures and the effects of lesioning or high-frequency stimulation
on seizure control, have demonstrated an important role of the
anterior thalamic nucleus in maintenance of and propagation of
seizures. We undertook a clinical study of bilateral chronic deep
brain stimulation of the anterior thalamic nucleus in 6 medically
intractable epilepsy patients. Age at implantation ranged be-
tween 19 and 46 years. All patients underwent insertion of bilat-
eral deep brain stimulation of the anterior nucleus of the
thalamus, with high-frequency stimulation starting 4 weeks af-
ter electrode insertion. Postoperative MR images were recon-
structed to determine electrode and active contact location. Sei-
zure frequency was assessed in all patients using seizure
diaries. Low-frequency stimulation was employed to determine
presence of recruiting rhythm on EEG. All patients remained on
antiepileptic drugs, and no changes were made to their stimula-
tion regime in the 1st year. Patients showed initial and contin-
ued benefit to seizure control with deep brain stimulation, with
more than 50% reduction in seizures in 50% of patients. Twp pa-
tients showed more than 75% reduction in seizures. Patient age,
baseline number of seizures, and type of seizures could not be
correlated to a response group. The patients who showed the
highest response had reduction in seizures immediately after
surgery and before onset of stimulation, reminiscent of a
microthalamotomy-like effect. These patients also had EEG re-
cruiting rhythm with low-frequency stimulation, and postoper-
ative MR analysis showed the electrodes to be placed in the
anteroventral portion of the anterior nuclear complex or in the
dorsomedian nucleus. Conversely, patients who showed mod-
erate or poor response to deep brain stimulation also had mod-
erate response after implantation and did not benefit from stim-
ulation adjustments. Deep brain stimulation of the anterior
nucleus of the thalamus appears to be effective in seizure reduc-
tion, and the effect appears to be maintained up to 60 months
postoperatively. Factors that correlate closely with good re-
sponse to treatment are insertional effect of electrode on seizure
benefit, presence of recruiting rhythm on EEG with low-fre-
quency stimulation, and placement of the electrodes in the
anterior nucleus complex or the dorsomedian nucleus.

FREE PAPER SESSIONS–
Febuary 13, 2006

F1A-1 Fractionation of Everyday Actions
Performance and Its Implications on
Rehabilitation

W. L. Bickerton and M. J. Riddoch
University of Birmingham, United Kingdom

Background: Successful planning and execution of every-
day actions rely on a range of cognitive processes. These in-

clude object knowledge and schema knowledge as well as gen-
eral cognitive resources and executive processes. To develop a
rehabilitation focus for deficits in everyday actions, we ask 1)
whether difficulties in everyday actions are dissociable (study
1); and 2) does increased environmental complexity (the pres-
ence of objects not related to the task) affect patients with differ-
ent basic deficits differently (study 2). Methods: Study 1: The
performance of 3 neurologically damaged patients (FK, BL, EC)
on everyday actions are analyzed to determine knowledge of
component actions, action sequence, object use, object manip-
ulation, and error awareness. Study 2: The performance of 6 pa-
tients on everyday actions with and without distracters was
compared. Results: FK, BL, EC demonstrated differential diffi-
culties in task sequencing, object use, and object manipulation,
respectively. Patients in study 2 were differentially affected in
the presence of distracters. Two patients were not affected by
distracters, 2 patients produced significantly less steps when
distracters were present, and 2 patients misused objects signifi-
cantly more in the distracter condition. Conclusion: Fine-grain
assessment of everyday actions of patients with cognitive im-
pairments can identify specific areas of deficit and allow more
precise targeting of rehabilitation.

F1A-2 The Effect of Errorless Learning on the
Memory Processes of Patients with Brain Injury:
An Initial Study

Z. L. Dou,1 H. N. Ou,1 D. W. K. Man,2 S. F. Tam,2

and C. W. Y. Hui-Chan2

1Department of Rehabilitation Medicine, The Third
Affiliated Hospital, Sun Yat-sen University, China;
2Department of Rehabilitation Sciences, Hong Kong
Polytechnic University, Hong Kong

Objective: To evaluate the effect of errorless learning (EL) on
memory rehabilitation and memory processes following brain
injury. Methods: 84 participants were randomly sorted into 3
groups: CAMG, (n = 30), TAMG (n = 24), and CG (n = 30). A 20-
session training course was developed and used in this study.
The former 2 groups each underwent a 1-month training course
of similar structure and content but using different delivery
modes. The RBMT-CV and HKLLT were used to assess memory
ability and processes at the start and end of the training program
and in a 1-month follow-up. A repeated measures analysis of
variance was used to compare differences across the 3 groups.
Results: Comparing pretraining with posttraining and follow-
up, some RBMT-CV subscores improved significantly (P < 0.01)
in the CAMG and TAMG groups, but no statistically significant
differences were found between the CAMG and TAMG groups
in terms of total RBMT-CV scores. Significant positive changes
were seen in HKLLT subscores related to memory processes
from pretraining to follow-up in the CAMG and TAMG groups
(P < 0.01). The CAMG group demonstrated a more significant
positive effectiveness (P < 0.05) than the TAMG group in encod-
ing and storage. Conclusion: EL is likely to be an effective
method for improving memory performance in patients with
TBI, and the improvement may persist for 1 month. This learn-
ing mode may affect the whole memory process. Moreover, the
CAMG is more effective than TAMG, especially in improving en-
coding and the storage processes.

Neurorehabilitation and Neural Repair 20(1); 2006 89
 by on November 25, 2009 http://nnr.sagepub.comDownloaded from 

http://nnr.sagepub.com


F1A-3 EEG Test Reactivity for Coma Patients in
UGCA: Significance for Consciousness Recovery

A. Giustini,1 F. Logi,2 F. Tomaiuolo,2 M. Bresci,2

and R. Galli2
1Fondazione S. Maugeri, Italy; 2Auxilium
Vitae-Volterra, Italy

Background: Patients with serious acute brain injury are
transferred from the intensive care unit to the intensive rehabili-
tation unit (UGCA). Until now we have not had any reliable
prognostic directory. Forty-eight coma patients (GCS ≤ 8 and
LCF ≤ 2) coming to Volterra UGCA were submitted to a basic
EEG. There were 24 traumatic patients (TP; mean age, 36.8
years; range, 19-75 years) and 24 nontraumatic patients (NTP,
mean age, 60 years; range, 33-80 years) with coma due to vascu-
lar events or anoxia. Methods: EEG was recorded following the
I.F.C.N guidelines (1999). We assessed 1) EEG pattern (benign/
doubtful/malignant results); 2) the EEG test by acoustic and no-
ciceptive stimulus. Each patient was daily stimulated and the re-
covery was identified. Chi-square tests were applied to patients
in the following categories: 1) EEG benign versus malignant and
consciousness recovery or not, 2) EEG reactive versus
nonreactive and recovery versus nonrecovery. Results: We di-
vided the groups into benign-conscious, benign/nonconscious,
malignant-conscious, and malignant/nonconscious. Chi-test re-
sult was significant. One hundred percent of patients showing
EEG reactivity to stimulus regained consciousness within 6
months from the event. Also, 25% (3 of 12) of TP patients and
38% (5 of 13) of NTP patients who showed no EEG reactivity re-
covered consciousness within 6 months. Conclusion: EEG reac-
tivity as a prognostic sign is very specific (100% prediction) and
predicts a total of 75% (TP 81% and NTP 69%) patients, whereas
EEG pattern seems to be less useful.

F1A-4 Implicit Sequential Learning in
Nondemented Patients with Parkinson’s Disease

E. Kerckhofs,1 M. Coene,1 N. Deroost,2 G. Wynants,1

and E. Soetens2

1VUB—Department of Neurological Rehabilitation,
Belgium; 2VUB—Department of Cognitive and
Biological Psychology, Belgium

Background: We determined to what extent patients with
Parkinson’s disease (PD) have the ability to implicit sequential
learning. Methods: 16 nondemented PD patients (H & Y stage
III) and 16 matched healthy controls performed a serial choice
reaction time test (SRT): subjects pressed as quickly as possible
1 of 4 keys corresponding to the stimulus location on the screen.
In all but the last block of trials a fixed order of stimulus loca-
tions was implicitly introduced. The difference in reaction time
(RT) between the random block and the mean of the adjacent
structured blocks was taken as a learning index. Results: In the
SRT-task PD patients were significantly slower than controls
and did not show any implicit learning effect. We subdivided
the patients in 2 subgroups based on the number of errors. The
slowest patients (n = 5) did not show any learning effect,
whereas the learning pattern of the fastest patients (n = 11) was
comparable to that of the healthy controls. The slowest patient
group scored significantly lower on the SOCPA-COG, and the
learning index for all patients was significantly correlated with
the SCOPA-COG and the MMSE. Conclusion: In the SRT-task,
the ability to implicit sequential learning of PD patients in H & Y
stage III is associated with their cognitive levels as measured by

the SCOPA-COG and the MMSE. Those results can have impor-
tant consequences for cognitively oriented therapies of patients
with PD.

F1A-5 The Validity of the Hospital Anxiety and
Depression Scale (HADS) and Beck’s Depression
Inventory II (BDI-II) in Acquired Brain Injury
(ABI)

Z. F. Falope,1 S. Deb,2 H. Rickards,2 and T. Powell2
1South Birmingham Primare Trust, United
Kingdom; 2University of Birmingham,
United Kingdom

Background: Depression is a frequent complication of ABI.
Diagnosis may be difficult with the use of structured interviews
and self-report measures. There is no consensus on the cut-off
scores for available measures. The HADS has been validated as
a screening measure mainly in stroke. BDI has established
psychometric properties, but BDI-II requires further evidence
of validity for patients with brain injury. Methods: Forty-four
consecutive patients (30 males and 14 females) with ABI (head
injury and strokes) seen in the brain injury clinic completed
HADS and BDI-II followed by a clinical interview to assess the
DSM-IV criteria for depression (the gold standard). The sensitiv-
ity, specificity, and positive and negative predictive values (PPV
and NPV) were calculated at different HADS and BDI cut-off
points. Receiver operating characteristics curves (ROC) were
obtained. Results: Maximum discrimination was obtained with a
cut-off score of 8 of 9 for HADS (depression); the sensitivity was
88%, and the specificity 68%. High sensitivity and NPV were ob-
tained with a cut-off of 5 of 6 or lower. The area under the ROC
curve was 0.804. For the BDI-II, maximum discrimination was
obtained with a cut-off score of 18 of 19; the sensitivity was 81%,
the specificity 75%. One hundred percent sensitivity and NPV
were obtained with a cut-off of 15 of 16 or lower. The area under
the ROC curve was 0.853. Conclusion: Contrary to the common
belief that HADS is a better instrument than BDI for screening
for depression in patients with organic brain lesions, it appears
that both HADS and BDI-II are equally effective screening tools
for patients with ABI.

F1A-6 The Brain Integration® Rehabilitation
Program: A New Holistic Neuropsychological
Treatment Approach for Brain Injury:
A Program Evaluation

G. J. Geurtsen and J. D. Martina
Rehabilitation Centre Groot Klimmendaal,
the Netherlands

Background: The consequences of a brain injury can have a
tremendous impact on both the patient and his or her family.
Many persons with BI experience serious problems at a later
stage. The problems lie in the areas of living, day spending, and
social contacts. The Brain Integration Program® (BIP) aims to-
wards reintegration in these areas. The BIP introduces a new
standard for delivery of neurorehabilitation by shifting the focus
from a medical to a psychopedagogic holistic neuro-
psychologic–oriented approach. The patient group is complex
with multiple problems such as limited awareness, drug abuse,
psychiatric complaints, or behavioral problems. Methods: To
determine the effectiveness of the BIP in the short and long
term, 24 patients are prospectively assessed at start and end of
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treatment and at 1-year follow-up. Assessment is performed us-
ing validated social and emotional rating scales and question-
naires. Results: Analysis of data was made by paired samples t
tests. Results show that there are significant improvements after
treatment and no significant differences between the 2 assess-
ments after treatment. On employability there even is a further
improvement because finding a suitable workplace costs time
and can’t be realized directly after treatment. Conclusion: The
significant improvements after treatment indicate that the BIP is
effective in resolving the needs of this complex patient group.
The stability of the results over 1 year shows that effects are
maintained after treatment.

F1A-7 Memory Strategies Used for Recall Task

J. K. Y. Wu, K. P. Y. Liu, C. C. H. Chan
The Hong Kong Polytechnic University, Hong Kong

Background: The rehabilitation of people involves their
learning and hence their ways of recalling what they have
learned. We conducted a study on the recall of words. Methods:
29 healthy elderly, 20 stroke patients, and 31 young adults were
recruited. After training on 30 Chinese words, they completed a
computer-based task with these trained words together with 30
distracters. Results: About half of the participants recall the
physical characteristics of the words during the task. About one-
third recalled usign semantic characteristics. A small percentage
of the healthy elderly and stroke subjects could not recall the
use of any strategies and they memorized by rote memory. Sig-
nificant differences were found in the accuracy of recall be-
tween subjects using physical characteristics for recall and
those using rote memory (P < 0.005) and between those using
semantic characteristics and those using rote memory (P <
0.001). When comparing with subjects using rote memory,
those who recalled by using the physical characteristics had a
higher recall accuracy of photographic words (P < 0.05), and
those using semantic characteristics had a higher accuracy in re-
call of words loaded with semantic meaning (P < 0.005). Con-
clusion: This study suggests that people might memorize words
by looking at their shapes (physical), referring to their mean-
ings (semantic), or by rote memory. The use of different strate-
gies affects the accuracy of recall. When we provide rehabilita-
tion, we could select appropriate methods to help in their
learning.

F1A-8 Efficacy of Metacognitive Rehabilitation
Training in Patients with Multiple Sclerosis (MS)

M. Falautano, F. Martinelli Boneschi,
M. F. Possa, M. Comola, and G. Comi
Vita-Salute Scientific Institute San Raffaele
Hospital, Italy

Background: Cognitive dysfunction is a cause of disability
in patients affected with MS with all the different disease
courses with a prevalence estimated between 45% to 65%. Dur-
ing the past 3 years, we selected 38 MS patients and enrolled
them into a metacognitive (meta) rehabilitation program with a
final improvement in memory and attentive efficiency. Methods:
After our results, we performed a randomized, double-blinded,
age and sex-matched trial. Forty MS patients were enrolled and
assigned to 2 therapy arms: 1) experimental meta-approach, 2)
control basic mnemotecnique learning. They underwent 10 in-
dividual rehabilitation sessions and neuropsychologic

evaluations at the beginning, at the end, and at 6-month and 1-
year follow-up. Statistical analyses will be performed by means
of nonparametric tests to compare the difference between the
scores after and before the treatment across the 2 treatment
arms. Results: Preliminary (22 patients) results showed an effi-
cacy by both rehabilitation training in memory and executive
functions. This positive result seems not to be influenced by the
type of treatment, whether standard or experimental. Conclu-
sion: These analyses need to be considered preliminary, as we
need to wait the inclusion of additional 18 patients to achieve a
sufficient statistical power of the study. Moreover, it is also pos-
sible that the efficacy of the meta treatment is more pronounced
at the 6-month and 1-year follow-up. A particular acknowledg-
ment to FISM for the support and financing

F1B-1 Trunk Impairment in Parkinson’s Disease

G. Verheyden, A. Nieuwboer, A. Willems, F. Chavret,
and W. De Weerdt
Katholieke Universiteit Leuven, Belgium

Background: It was the aim of this study to examine the mo-
tor impairment of the trunk in persons with Parkinson’s disease
(PD). Variables that contribute to motor impairment in PD and
the importance of trunk deficit in disease severity were ana-
lyzed. Methods: 26 PD subjects and 26 age- and sex-matched
healthy controls were included in the study. Trunk performance
was evaluated with the Trunk Impairment Scale (TIS). The TIS
examines static and dynamic sitting balance and trunk coordi-
nation. Results: Persons with PD scored significantly lower on
the static sitting balance (P = 0.005) and coordination (P <
0.0001) subscale and total TIS (P < 0.0001) in comparison to
healthy subjects. Multivariate linear regression analysis showed
that disease severity (R = 0.54, P < 0.0001), measured as UPDRS
III score and age (added R = 0.09, P = 0.03) were significant vari-
ables of trunk impairment in PD. Total TIS score explained 54%
(P < 0.0001) of the variance in UPDRS III score with an added
10% (P = 0.02) for Hoehn and Yahr stage of the disease. Conclu-
sion: The motor performance of the trunk in persons with PD is
significantly impaired. Disease severity and age play an impor-
tant role in the degree of trunk impairment. Trunk impairment
itself is an important variable in disease severity and should
therefore receive further attention during assessment of persons
with PD. Treatment of the trunk should also be considered as
rehabilitation strategy.

F1B-2 The Effects of Guideline-Based Cueing
Therapy on Gait-Related Mobility in Parkinson’s
Disease Patients: The RESCUE project

A. Willems,1 A. Nieuwboer,1 F. Chavret,1 G. Kwakkel,2

and E. van Wegen2

1Katholieke Universiteit Leuven, Belgium; 2

Vrije Universiteit Amsterdam, the Netherlands

Background: Up till now, cueing studies focused mainly on
the immediate effects on gait in a gait laboratory. This study is
the first to address the training effects within a physiotherapy
context in a home setting. Methods: For this study, PD patients
were recruited in 3 countries (UK, NL, B) to participate in a ran-
domized, single-blind, crossover trial. Patients were allocated
to either an early or a late 3-week cueing therapy. The therapy
was provided by trained physiotherapists using a prototype
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cueing device and was based on cueing guidelines. Patients
were evaluated at baseline, 3, 6, and 12 weeks. Results: 153 PD
patients were recruited with a mean Hoehn and Yahr score of
2.7 (±0.6). Multiple linear regression analyses showed a signifi-
cant therapy effect for the posture & gait score (P = 0.005), gait
speed (P = 0.005), step length (P < 0.0001), Falls Efficacy scale
(P = 0.03), balance (P = 0.003) and the Unified Parkinson’s dis-
ease rating scale part III (P = 0.03). Risk of falling did not in-
crease with therapy. At 12 weeks, the intervention effects de-
creased but gait outcomes remained significantly better than at
baseline. Conclusion: Home-based cueing therapy improves
gait and balance in PD, confirming laboratory-based results.
Despite the increase in mobility, the risk of falling remains sta-
ble. The intervention effect diminishes after the intervention pe-
riod and shows the need for constant support and follow-up
sessions in this patient group.

F1B-3 A Randomized Controlled Trial of a
Home-Based Exercise Program to Reduce Fall
Frequency among People with Parkinson’s
Disease (PD)

A. Ashburn,1 C. Ballinger,2 L. Fazakarley,1 R. M.
Pickering,1 and D. L. McLellan1

1University of Southampton, United Kingdom;
2London South Bank University, United Kingdom

Background: Postural instability and falls in PD are common
but difficult to treat. Our aim was to evaluate the effectiveness
of an exercise program for repeat fallers. Methods: A random-
ized controlled trial with blinded assessments was used to com-
pare usual care with a personalized 6-week, home-based exer-
cise program for repeat fallers with confirmed PD living in the
community (independently mobile with intact gross cognitive
function). Assessments were conducted at baseline, 8 weeks,
and 6 months postrandomization. The specific objectives were
frequency of falls, near-falls, and injuries. Secondary outcomes
were the Functional Reach, Berg Balance Test, Get Up & Go,
Chair Stand Test, muscle strength, PD Self-Assessment Scale
scores, and Euro Quol ratings. Results: Participants were ran-
domly assigned to the exercise (70) and control groups (72); age
and disease severity were similar. There was a trend toward
lower fa l l ra tes in the exercise group at 8 weeks
(postintervention) and 6 months, lower injury rates needing
medical attention at 6 months, and significantly lower near-fall
rates for the exercise group at 8 weeks (P = 0.004) and 6 months
(P = 0.005). There was a positive effect at 6 months on func-
tional reach (P = 0.009) and quality of life (P = 0.033) for those in
the exercise group. No significant differences were found in
terms of other secondary outcome measures. Conclusion: There
was a trend toward a reduction of fall events and severe injuries
caused by falls with a positive effect of exercises on near-falls
and quality of life.

F1B-4 Physiotherapy Guidelines on the Use of
Cueing in Parkinson’s Disease

A. M. Willems,1 A. M. Nieuwboer,1 F. Chavret,1 L.
Rochester,2 and D. Jones2

1Katholieke Universiteit Leuven, Belgium;
2Northumbria University, United Kingdom

Background: At present, no guidelines exist which help
therapists to apply cues for the treatment of gait-related prob-

lems in Parkinson’s disease. The RESCUE project aimed to de-
velop evidence-based guidelines for cueing published on CD-
ROM. Methods: In a preparatory phase, the effect of different
modalities and parameters of cueing was studied in 3 gait labs
(UK, NL, B). Review of the literature on cueing complemented
experimental data. Thirty-one cueing guidelines were initially
developed. The therapy applied in the RESCUE randomized
controlled trial was based on these guidelines. Results: After re-
vision, 15 guidelines were retained. These give information on
the use of auditory and visual cues, in different circumstances
(complex and not-complex tasks) and in different patient
groups (with and without freezing of gait). Furthermore, the
guidelines were organized into 12 therapeutic goals, so they can
serve as a practical manual for therapists. Every therapeutic goal
was linked to 1) an evidence-based guideline; 2) exercise exam-
ples, illustrated with video-material; 3) evaluation methods; and
4) an informative handout for patients. This manual is pub-
lished on a CD-ROM to enable video illustrations and automatic
cueing frequency calculations. Conclusion: Evidence-based
guidelines on cueing were developed based on RESCUE results
and current literature and directly related to therapeutic goals.
Publication on a CD-ROM ensures an accessible and practical
tool for therapists.

F1B-5 The Role of Clinical Balance Tests as
Predictors of Fall Risk in Patients with
Parkinson’s Disease

E. Kerckhofs,1 K. Vanroy,2 N. Senden,3 V. Strykova,2

and S. Truijen2

1Vrije Universiteit Brussel, Neurological
Rehabilitation, Belgium; 2Hogeschool Antwerpen,
Dept. of Physical Therapy, Belgium; 3Hogeschool
Antwerpen, Dept. of Occupational Therapy,
Belgium

Background: Fall incidents are an important clinical prob-
lem in patients with Parkinson’s disease (PD) that negatively af-
fects their quality of life. To screen PD patients for their fall risk,
we examined the predictive role of static and dynamic balance
tests. Methods: 31 PD patients were recruited for the study (18
men and 13 women; mean age, 70.0 ± 8.7 years; mean duration
of PD 8.2 ± 5.0 years; Hoehn & Yahr stage: I, 3; II, 13; III, 12; IV,
3; mean MMSE, 26.5 ± 1.8). An extensive set of balance tests was
performed by the patients at home: 1) bipedal and monopedal
stance tests, 2) balance perturbation by self-initiated move-
ments, 3) external balance perturbation, 4) functional balance
tasks. During a follow-up period of 3 months, patients had to
complete a fall registration form in case of a fall incident. Re-
sults: 10 PD patients (32.3 %) had a fall incident during the fol-
low-up period of 3 months, whereas the remaining patients had
not. Fallers scored significantly (P < 0.05) worse on the follow-
ing balance tests: Berg Balance Scale, Tinetti Mobility Score,
walking while carrying a tray with 3 goblets on top of it, bench
and reach test, straddle with right foot forward. A logistic re-
gression analysis showed that the only significant predictor for
falls was the severity of the disease (H & Y stage). No one bal-
ance test seemed to have a sufficient predictive power. Conclu-
sion: Our results suggest that clinical balance tests have not
enough predictive power to discriminate between potential
fallers and nonfallers.
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F1B-6 Polio in the Upper Extremities:
Frequency and Consequences

K. S. Sunnerhagen
Institute of Clinical Neuroscience-Rehabilitation
Medicine, Göteborg University, Göteborg, Sweden

Background: Polio was recently a common disease, leaving
many with paresis in the legs. The incidence in the upper ex-
tremities is unknown. The aim was to assess polio involvement
in the arms and its consequences for daily life. Methods: The po-
lio clinic, Sahlgrenska University Hospital, sees more than 600
persons; EMG is performed in 4 extremities and hand grip is
tested with Grip-It®. The force values are presented as percent-
age of expected from a population sample. Consecutive follow-
up patients were asked to fill in a questionnaire (ABILHAND),
asking “how difficult are the following” uni- and bimanual ac-
tivities, and the alternatives were easy, difficult, very difficult,
impossible, or not applicable. Results: Data from 89 persons (73
% women); mean age 63 years (23-86 years) are given. Polio
was EMG-verified in 55 persons and mostly in both arms (65%).
The grip force was reduced to ~65% of expected and sustained
grip more than 10 s to ~61%. Sixty-one persons acknowledge
difficulties in arm or hand activities and most difficult was “us-
ing a screwdriver” (35%) and “peeling a potato with a knife”
(32%). Conclusion: In this consecutive sample of polio survi-
vors, more than 50% had involvement in the upper extremities
and reduced hand grip. This has not been described before.
Many had difficulties in everyday activities. More data are
needed to assess the psychometric aspects of the questionnaire
as well as statistically evaluate different associations between
variables.

F1B-7 Feed-Forward Audiovisual Cues Could
Enhance Sit-to-Stand in Parkinsonian Patients

M. K. Y. Mak and C. W. Y. Hui-Chan
Rehabilitation Sciences, The Hong Kong Polytechnic
University, Hong Kong

Background: Our previous study demonstrated that audio-
visual (AV) cues could enhance sit-to-stand (STS) in patients
with Parkinson’s disease (PD). We aimed to examine the effi-
cacy of a STS training program using these feed-forward motor
preparatory signals in PD patients. Methods: PD subjects were
randomly allocated into cued (n = 19), Ex (n = 19) and control
(n = 14) groups. In cued training, STS was initiated after AV cues
were given, whereas mobilizing and strengthening exercises
were given for the Ex group. Cued and Ex groups received treat-
ment for 4 weeks, whereas the control group had no treatment.
Three-dimensional motion analysis was performed, and the
speed and time taken to complete STS were examined. Results:
Cued training resulted in faster and greater improvement than
that of Ex group. By the end of week 2, cued group significantly
increased the peak horizontal velocity (by 13%, P < 0.01),
whereas the Ex group made no improvement. By week 4, the
cued group increased both peak horizontal and vertical veloci-
ties by 18% and 48%, respectively, and reduced time taken to
complete STS (by 40%). These improvements were significantly
greater than those of Ex group (6% and 18% increase for peak
horizontal and vertical velocity, respectively, and 14% reduced
movement time; P < 0.01). The improvement made by the cued
group could carry over to 2 weeks after the completion of treat-
ment. Conclusion: The findings from this randomized con-

trolled trial provided solid evidence for the use of AV cues as
feed-forward signals to reeducate STS in PD patients

F1B-8 Handwriting Improvements and
Generalized Effects of a Training Therapy of
Writer’s Cramp

J. Hermsdörfer, W. Fürholzer, B. Steidle, C. Marquardt,
and B. Baur
Clinical Neuropsychology Research Group (EKN),
Hospital München-Bogenhausen, Germany

Background: Writer’s cramp is an occupational dystonia
characterized by hyperactivity of antagonistic muscles during
handwriting, causing irregular and encumbering script produc-
tion. Although dystonia mainly affects writing, adverse general-
ized effects on other fine motor skills may be present. Methods:
We used the training therapy developed by Mai and colleagues
to treat patients with writer’s cramp. The training aimed at re-
solving dystonic movements and establishing altered writing
strategies. In an ongoing therapy study, we evaluated writing
kinematics and pen grip forces before and after 5 training ses-
sions. In addition, we measured grip force during object manip-
ulation to analyze the generalization of dystonia during other
fine motor tasks. Results: The training improved writing kine-
matics in a majority of participating patients. The grip force ex-
erted against the pen was sometimes grossly increased or de-
creased during the training. In addition, an attenuation of
initially increased grip force during object manipulation was
obvious after the training in some of the patients. Conclusion:
The results confirmed the efficacy of the training therapy for re-
ducing the adverse effects of writer’s cramp. Amelioration of ex-
aggerated grip force during fine motor tasks indicates a general-
ized effect of the training in reducing dystonia. Therapy success
is dependent on various factors, the determination of which
seems highly desirable in order to increase the efficiency of
writer’s cramp therapy.

F1C-1 Silent Period Evoked by Navigated
Transcranial Magnetic Stimulation Monitored in
Patients with Acute Stroke

I. M. Tarkka,1 M. Kononen,2 S. Maatta,2 J. Karhu,4

and J. Sivenius1

1Brain Research and Rehabilitation Center Neuron,
Finland; 2Department of Clinical Neurophysiology,
Kuopio University Hospital, Finland; 4Nexstim Ltd.,
Finland

Background: Motor recovery is difficult to predict in severe
stroke. For these cases, additional indicators other than motor-
evoked potentials (MEPs) are needed to predict recovery. Silent
period (SP) is a transient suppression of EMG activity after MEP
when the target muscle is active. Using navigated transcranial
magnetic stimulation, we selectively stimulated upper and
lower limbs in the acute phase of stroke. The purpose of the
present study was to assess the prognostic value of SP in acute
stroke. Methods: Navigation (Nexstim Ltd.) based on individual
MRIs was utilized in eliciting MEPs and SPs in stroke patients.
Stimuli for SP were delivered at 130% of the intensity of individ-
ual motor threshold (MT) and EMGs were recorded bilaterally
on abductor pollicis, digiti minimi, tibialis anterior, and soleus
muscles. The MTs, MEPs, and SPs were analyzed. SP was de-
fined from the MEP onset to the reappearance of uninterrupted
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EMG. Five patients with acute unilateral stroke were observed
till 6 months. Results: Electric field to find MT was higher on the
affected side than on the nonaffected side where MTs were al-
ways obtained. Affected side failed to respond in 1 case in the
hand area and in 2 cases in the leg area. SPs were obtained in
the acute recording in 2 of 5 affected hands; after 6 months, in 3
of 5 affected hands and 3 of 5 affected legs. The nonaffected
side SPs were always present. Conclusion: Interindividual vari-
ability among the patients was large in SPs. They reappeared or
shortened during functional recovery.

F1C-2 A Study on the Neurophysiologic Effects of
Exposure to Refined Petroleum Products on Adult
Residents Near a Manila Oil Depot

T. J. P. Evangelista, E. P. Capul, K. M. S. Abat,
R. A. Abrencillo, and C. M. T. Agan
University of the Philippines College of Medicine,
Philippines

Background: This study determined the neurophysiologic
effects of exposure to refined petroleum products of adults
aged 18 to 64 years residing near the Pandacan, Manila Oil De-
pot. Methods: This cross-sectional single population study in-
volved systematic randomization with triple blinding. Three
communities were selected and designated as area I (Barangay
833), area II (Barangay 835), and area III (Barangay 848). Ten
subjects from each area underwent neurologic examination,
monofilament, dynamometer, and nerve conduction velocity
tests, and urine lead level measurement. Results: Deep tendon
reflexes were intact in the upper arms but were abnormal in the
legs. A mean of 33.33% per area had pinch weakness, 26.67%
had grip weakness, 100% had ankle dorsiflexion weakness. Re-
duced tactile and protective sensations were evident in the pa-
tients using the monofilament test. Seventy percent of the pa-
tients had median neuropathy for all the areas. For
polyneuropathy, there was 40% in area I, 30% in area II, and
20% in area III. The mean of the abnormal urine lead levels was
highest for area I, followed by area II, and the least for area III.
Conclusion: This study established that for the selected popula-
tion, as the distance from the Pandacan Oil Depot increases, the
exposure to lead and the incidence of polyneuropathy de-
crease. This research revealed the health effects of the said ex-
posure and directed medical attention to the affected locals of
Pandacan.

F1C-3 Primary Motor Cortex Was Suppressed by a
High-Frequency Repetitive Transcranial Magnetic
Stimulation (rTMS) Protocol for Central Pain
Control

J. E. Shin, H. I. Shin, and Y. S. Jeong
Seoul National University Bundang Hospital,
South Korea

Background: Recently intermittent high-frequency rTMS
over the primary motor cortex has been reported to ameliorate
central pain. Although high-frequency rTMS on primary motor
cortex applied continuously is known to have excitatory effect,
the change of motor cortex excitability is not known if it is ap-
plied intermittently as rTMS protocols for central pain control.
Methods: 10 Hz rTMS was applied over the hand area of motor
cortex to 13 healthy subjects using a protocol for central pain

control (20 trains of 5 s stimulation and 55 s rest, intensity of 80%
resting motor threshold). The motor-evoked potential (MEP)
amplitudes recorded at contralateral 1st dorsal interossei mus-
cle were measured before, immediately after, 30, 60, 90, and 120
minutes after rTMS. The intracortical inhibition and facilitation
were investigated using paired pulse technique. The excitability
of unstimulated cortex was also evaluated using the same tech-
niques. Results: The mean MEP amplitude decreased from 1.54
mV to 1.07 mV immediately after rTMS and remained decreased
up to 90 min. The mean MEP amplitude obtained from unstimu-
lated cortex was also decreased up to 60 min. By paired pulse
technique, enhancement of intracortical inhibition and sup-
pression of intracortical facilitation were observed bilaterally.
Conclusion: Primary motor cortex was suppressed bilaterally
by the high-frequency rTMS protocol for central pain control.
Motor cortex suppression is a possible component of pain relief
mechanism induced by rTMS.

F1C-4 Event-Related Potentials of Vibrotactile
Imagery—A Potential Treatment for Patients with
Sensory Impairments

K. W. S. Chow,1 C. C. H. Chan,1 K. P. Y. Liu,1 L. S. W.
Li,2 and C. W. Y. Hui-Chan1

1The Hong Kong Polytechnic University, Hong
Kong; 2Tung Wah Hospital and the University of
Hong Kong, Hong Kong

Background: Mental imagery might be a potential treatment
modality for patients with sensory deficits. The neural mecha-
nism associated with tactile imagery is still not under study. The
present study used event-related potentials to examine the neu-
ral processes associated with the imagery of vibrotactile sensa-
tion among older subjects. Methods: 12 normal subjects partici-
pated in the study. The imagery task required the subjects to
detect a brief vibrotactile priming stimulus followed by imagin-
ing that particular sensation. To ensure engagement in the im-
agery task, the subjects then detected another brief priming
stimuli that indicated whether the stimuli came from the same
pair. In the control condition, the subjects passively detected
the brief priming stimuli but without imagining it. Results: When
compared with the control task, imagery of vibrotactile stimuli
was found to elicit a less negative-going N400 in the
frontocentral and temporal areas. Less positive-going P600 was
elicited primarily in the central and then the frontoparietal ar-
eas. The latency of these 2 components in the contralateral side
was shorter than the ipsilateral in the control but not the imag-
ery condition. Conclusion: The results suggest a dual sequential
imagery process, which probably represents generating
vibrotactile images from memory followed by maintaining
those images. The image maintenance process was task and
modality specific, which involves the sensorimotor areas. The
implications of the study results are discussed.

F1C-5 Electrophysiological Correlates of
Recovery of Anomia in an Aphasic Patient

M. Laganaro, V. Schwitter, S. Morand, and A. Schnider
University Hospitals Geneva, Division of
Rehabilitation, Switzerland

Background: Computer-assisted therapy for anomia can be
effective in acute aphasic patients. Here we present behavioral
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and electrophysiologic correlates of recovery from anomia in an
aphasic patient who underwent 2 periods of intensive com-
puter-assisted therapy for anomia. Methods: The patient (57
years old) suffered from conduction aphasia with severe
anomia 3 months after a left temporo-parieto-occipital stroke.
He had daily computer-assisted treatment sessions for 2 one-
week periods. Behavioral assessment and EEG recording (128
channels) were performed at baseline and after each therapy
week with a delayed picture-naming task. Results: The patient’s
naming ability improved during the computer-assisted therapy.
Waveform analyses were performed between failed items at
baseline and the succeeded items in the posttherapy assessment
sessions. The analysis of the electrophysiologic data showed a
difference between the successful and the failed items on the
left frontotemporal electrodes in the period of 200 to 350 ms.
The comparison before and after treatment was associated with
a topographic difference marked by a left frontal activity for
failed items and a more posterior activity for the successful
items. Conclusion: Computer-assisted treatment was efficient in
this patient, thus confirming earlier findings. Improved naming
was associated with electrophysiologic changes in the left
hemisphere. Additional patients are currently being explored to
verify this finding.

F1C-6 Does a TMS-Induced Increase in Cortical
Excitability Trigger Adaptive Mechanisms?
A Repeat Bout iTMS Study

D. J. Edwards,1,2 F. L. Mastaglia,2 M. L. Byrnes,2

and G. W. Thickbroom2

1Centre for Neuromuscular and
Neurological Disorders, The University of Western
Australia, Australia; 2School of Exercise,
Biomedical and Health Sciences, Edith Cowan
University, Australia

Background: We have previously shown that repetitive (0.2
Hz) paired-pulse (1.5 ms) transcranial magnetic stimulation
(TMS) at I-wave intervals (iTMS) can increase corticomotor ex-
citability by up to 4-fold. While substantial, the increase in
corticomotor excitability is relatively short-lasting (10 min),
raising the possibility that mechanisms may have been activated
to contain and reverse the increase in excitability. To explore
whether such mechanisms may be long-lasting, we compared
the effectiveness of iTMS in a group of 7 subjects (5 M; 20-50
years) who underwent 2 iTMS interventions 2 weeks to 8
months apart. Methods: MEP amplitude (1st dorsal interosseous
m.) was measured before, during, and after each intervention.
Change in MEP amplitude (%) before and after intervention and
rate of increase during intervention were measured. Results:
Study 1 showed a progressive increase in MEP amplitude during
the intervention (9.2%/min; P < 0.001) and a mean 470% in-
crease in amplitude postintervention (P < 0.01), whereas no sig-
nificant change in MEP amplitude during or after intervention
(1.68%/min, P > 0.2; 85%, P = 0.96; during and postintervention)
was observed in study 2. Conclusion: iTMS is highly effective in
increasing cortical excitability in persons first exposed to the in-
tervention but not thereafter. We hypothesize that some form of
cortical plasticity (e.g., homeostatic plasticity) may have been
activated to control the increase in excitability and that this
response is enduring.

F1C-7 Case Studies on Vibrotactile Imagery
among Poststroke Patients

C. C. H. Chan,1 K. W. S. Chow,1 K. P. Y. Liu,1 L. S. W.
Li,2 and C. W. Y. Hui-Chan1

1The Hong Kong Polytechnic University, Hong
Kong; 2Tung Wah Hospital and the University of
Hong Kong, Hong Kong

Background: Previous event-related potential (ERP) study
indicated that vibrotactile imagery was composed of at least 2
processes: image generation (denoted by N400) and mainte-
nance (P600) which elicited from the frontoparietal and central
areas. This study examines the ERPs associated with imagining
vibrotactile sensations among 3 poststroke patients with differ-
ent brain lesions. Methods: 3 patients participated in this study.
Their brain lesions were infarction of right cerebellum (1st), the
right thalamus (2nd), and left MCA identified by Miring the im-
agery task; the subjects imagine the vibrotactile sensation
primed by a vibrotactile stimulus applied on the right hand. In
the control task, the subjects passively detected vibrotactile
stimuli. The ERP of 12 normal subjects was used for compari-
sons. Results: For patient 1, when compared with normal, the
N400 was more negative-going in all except the bilateral occipi-
tal sites, whereas the P600 was more positive-going in all except
the left temporal area. The only difference identified in patient 2
was that the amplitude of the P300 was relatively more positive-
going than that of the control condition at the right central and
temporal areas. Patient 3’s ERPs component was missing in both
conditions. Conclusion: The vibrotactile imagery processes
were probably modulated by lesions in the cerebellum and
thalamus. More prominent modulation effects were originated
from lesions over the frontoparietal areas. This supported the
roles of the frontoparietal areas in the vibrotactile imagery.

F1C-8 Cortical Sensorimotor Plasticity after
Spinal Cord Injury

M. C. Verrier,1 M. G. Fehlings,2 D. J. Mikulis,3 W. E.
McIlroy,4 M. J. Jurkiewicz5

1Department of Rehabilitation Science UofT,
Canada; 2Department of Surgery UofT, Canada;
3Department of Medical Imaging UofT, Canada;
4Department of Physical Therapy UofT, Canada;
5Department of Physiology UofT, Canada

Background: Although the consequences of spinal cord in-
jury (SCI) within the spinal cord and peripheral nervous system
are well defined, the influence of SCI on the brain during recov-
ery remains largely unexplored. Methods: We investigated the
relationship between recovery from SCI and the associated
change in movement-related cortical activation using a func-
tional MRI paradigm. Seven persons with acute SCI were stud-
ied over the 1st year postinjury. Ten control subjects were stud-
ied, 2 longitudinally. Motor tasks consisted of wrist, hand, and
foot movements. Sensory and motor recovery was assessed us-
ing the ASIA Neurological Classification of SCI. Results: In the
SCI subjects, initially impaired wrist movement recovered such
that by the final study session, movement was performed with-
out observable impairment. During impaired movement, little
task-related activation within primary motor cortex (M1) was
present, whereas higher-order sensorimotor cortical activation
was extensive. During recovery, M1 activation increased and
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higher-order activation decreased such that by the final study
session, the overall pattern was similar to that in controls per-
forming comparable movements. The results for hand and foot
movements were similar. If movement did not recover, how-
ever, a progressive decrease toward no activation was observed
across all sensorimotor areas. Conclusion: Understanding corti-
cal contributions to movement recovery could prove useful in
improving therapeutic interventions.

F1D-1 Feasibility of an Explosive-Jump Training
for Nonambulatory Hemiparetic Patients after
Stroke

J. Mehrholz, K. Rutte, and M. Pohl
Department of Early Rehabilitation, Klinik Bavaria
Kreischa, Germany

Background: In recent years, valuable sport and training
principles were introduced into stroke rehabilitation. Drawing
on the principle of task-oriented training, a modified form of ex-
plosive-jump training could be helpful in increasing muscle
strength and force production of the affected limb in patients
with hemiparesis. The aim of the present study has been, there-
fore, to summarize the feasibility of an explosive-jump training,
as implemented in the rehabilitation process of nonambulatory
patients. Methods: Six nonambulatory patients with hemiparesis
due to stroke received a modified form of explosive-jump train-
ing performed during 6 weeks. FAC, 6-minute walk test, gait ve-
locity, stride length, Rivermead visual gait index (RVGA),
motricity index, modified Tardieu and Ashworth Scale and Fugl-
Meyer subtest passive joint motion, and pain were measured at
baseline and after 6 weeks. Results: All patients were able to
walk at the end of training, increased gait capacity (from mean
97 ± 33 m to 289 ± 134 m; P < 0.05), increased gait velocity (from
0.25 ± 0.10 to 1.05 ± 0.50 m/s; P < 0.05) and improved stride
length (from 0.30 ± 0.09 cm to 0.58 ± 0.23 cm; P < 0.05). Gait
quality (RVGA) improved from 38.7 ± 5.6 points to 24.8 ± 7.0
points (P < 0.05) together with motricity index of the affected
leg (from 38 ± 11 points to 56 ± 15 points; P < 0.05). Spasticity re-
mained unchanged over time (n.s.). Conclusion: Explosive-
jump exercises are feasible for selected patients after stroke
with hemiparesis and may be helpful in improving gait ability.

F1D-2 No Long-term Effects of 6 Weeks
Whole-Body Vibration on Balance Recovery
and ADL in the Postacute Phase of Stroke:
a Randomized Controlled Trial

A. C. H. Geurts1 and I. J. W. van Nes2

1Radboud University Medical Centre, the
Netherlands; 2St Maartenskliniek, the Netherlands

Background: The long-term effects of 6 weeks whole-body
vibration (WBV), as a novel method of somatosensory stimula-
tion, on postural control and ADL were compared to those of 6
weeks exercise therapy on music (ETM) of the same intensity in
the postacute phase of stroke. Methods: 53 stroke patients ad-
mitted for clinical rehabilitation with moderate to severe func-
tional disabilities were randomized within 6 weeks poststroke
and within 3 days after admission to either a WBV or ETM
group. The WBV group received 4 × 45 s daily stimulation on
the Galileo 900 (30Hz frontal-plane oscillations of 3 mm ampli-
tude) for 5 d/wk during 6 weeks. The ETM group received the
same amount of exercise therapy on music. All patients fol-

lowed a regular inpatient rehabilitation program. Outcome
variables included the Berg Balance Scale, Rivermead Mobility
Index, Barthel Index, Functional Ambulation Categories, and
10-meter walking test at 0, 6, and 12 weeks follow-up. Results:
At baseline, both groups were comparable in terms of prognos-
tic factors and outcome measures. During the study, both
groups received the same amount of rehabilitation training.
Both at 6 and 12 weeks follow-up, no clinically relevant or sta-
tistical differences in outcome were observed between the
groups. No side effects were reported. Conclusion: Daily ses-
sions of whole-body vibration during 6 weeks are no more ef-
fective in terms of recovery of balance and related ADL than the
same amount of exercise therapy on music in the postacute
phase of stroke.

F1D-3 Using Video-Link Technology to Continue
Rehabilitation in Spinal Cord Injury

H. Pain,1 A. Soopramanien,1 R. Prior,3 M. Menarini,2

and M. Ventura4

1Salisbury Healthcare NHS Trust, United Kingdom;
3Centro di Neurologia, Italy; 2Montecatone
Rehabilitation Institute, Italy; 4Centre de
Traumatologie et de Readaptation, Belgium

Background: Spinal injury centers in many European states
seek to observe patients for life. Scarce resources are threaten-
ing this concept, and telemedicine (TM) may salvage it. TM is
mainly used in tertiary care. The THRIVE project is a random-
ized controlled trial to evaluate the use of video-link sessions to
support patients at home in Belgium, Italy, and the United King-
dom. Methods: Real-time sound and video is encrypted and
transmitted via the Internet. At discharge, adults with acute spi-
nal cord injury were randomized into trial or control groups;
both had the usual postdischarge support, but the trial group
also received regular TM sessions, alternating between medical
and therapy protocols weekly for 2 months and then fortnightly.
Both groups kept a record of their health status. Participants
were visited at 2 and 6 months postdischarge. At entry and at 2
and 6 months, measures were applied, and at 6 months, a satis-
faction questionnaire was administered. Results: So far, 89 pa-
tients have entered the study, which will continue until June
2006. In general, the TM group has appreciated the additional
contact with their spinal injury centers, but some felt it was not
needed as frequently. The effectiveness of TM and comparison
between the trial and control groups of intrasubject differences
in the quality of life measure between discharge and 6 months
will be presented. Conclusion: Video-link surmounts geograph-
ical barriers and improves access to quality care. This study pro-
vides evidence of TM as a tool in rehabilitating disabling neuro-
logic conditions.

F1D-4 TENS during Acute Stroke Improves
Motor Functions of the Paretic Upper Extremity

S. S. Y. Au-Yeung and C. W. Y. Hui-Chan
The Hong Kong Polytechnic University, Hong Kong

Background: A previous study in our laboratory has shown
that TENS applied during acute stroke reduced ankle spasticity
and improved dorsiflexion torque. The present study set out to
examine the effects of early TENS on stroke-induced
sensorimotor dysfunctions of the paretic upper extremity (UE)
in a double-blind controlled clinical trial. Methods: Aside from
19 acute stroke subjects recruited as controls, patients within 46
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h after stroke onset were randomly allocated to receive either
conventional rehabilitation alone as a control (n = 17) or with
TENS (n = 28) or placebo-TENS (n = 21) applied to 6 acupunc-
ture points 1 h/d, 5 d/wk for 4 weeks. Outcome measures were
2-point discrimination in finger pulp, strength of power and
pinch grips, and UE function measured with the Action Re-
search Arm Test. Assessments were made at recruitment and at
monthly follow-ups until 5 months after treatment ended.
Mixed model ANOVA was used to test for differences between
the groups. Results: There was no difference in 2-point discrimi-
nation between groups. Grip strength and UE function were
found to be greater in the TENS than in the control group (re-
spectively, P < 0.01 and P ≤ 0.01), starting respectively from 1
and 3 months after TENS ended. These effects were maintained
to 5 months after treatment. Conclusion: Early intensive TENS
improved the strength of hand grips and UE function but not 2-
point discrimination in the wake of acute stroke. The lack of dif-
ference between the effects of TENS and placebo-TENS could
be due to small sample size or the presence of placebo effects.

F1D-5 The Intensity of the Afferent Input is the
Main Factor for the Benefit of the Rehabilitation
in Acute Stroke Patients

R. M. Umarova, M. M. Tanashyan, L. A. Chernikova,
and M. V. Krotenkova
Institute of Neurology, Russia

Background: It was shown that intensive motor exercises
were harmful for motor recovery in acute stroke. But the affer-
ent input (AI) is necessary for a better recovery. The possibility
of using adequate rehabilitation methods for acute stroke pa-
t i en t s needs proper eva lua t ion . Neuromuscu la r
electrostimulation (NES) could be the potential AI. Methods: 25
patients (67 [61; 74] years) within 48 hours after the symptoms
onset of acute ischemic stroke were included in the study. All
patients had upper extremity paresis. The treatment group con-
sisted of 17 patients receiving NES of the paretic wrist and fin-
gers extensors with average 26 [13; 41] hours after stroke onset.
NES was made 20 min twice daily for 3 weeks. All patients re-
ceived conventional therapy. They were studied with MRI in-
cluding diffusion- and perfusion-weighted imaging before
treatment and at 5 and 21 days and 3 months after stroke onset,
and clinical scales were assessed at the same time. Results: NES
improved motor and functional recovery in the treatment group
(assessed by European Stroke Scale, Fugl-Meyer Scale, Motor
Assessment Scale) (P < 0.05). None in the treatment group had
hands’ flexor spasticity. According to dynamic MRI data, NES
did not disturb normal evolution of acute ischemic lesion. Con-
clusion: We suppose that in our study NES provided the AI,
which was adequate for the neurons and did not lead to any ad-
ditional damage. The safety of rehabilitation in acute stroke de-
pends most of all from the intensity of AI provided by the
method.

F1D-6 New Technologies in Rehabilitation of
Stroke Patients

A. B. Guekht1 and I. B. Kozlovskaya2

1Russian State Medical University, Russia; 2Institute
of Medical and Biological Problems (IMBP), Russia

Background: Stroke is one of the main causes of disability.
New technologies, based on the methodology of dynamic

proprioceptive correction, are being implemented in the reha-
bilitation of stroke patients (SP). Methods: ”Loading suit” and
“medical shoe” artificial support were evaluated. Each method
has been investigated in an open-label randomized compara-
tive study. Loading suit study included 98 SP, and medical shoe,
30 SP. Informed consent was obtained in all patients. The stud-
ies were single-blind, and the control groups underwent the
same procedure, but the suit or shoe was loosely put on patients
and corrective procedures were not initiated. The efficacy was
tested with the use of Lindmark and Barthel scales, muscle stiff-
ness analysis and transcranial magnetic stimulation (TMS).
EuroQoL was assessed before and in 6 months after treatment.
Results: According to the scales and TMS, improvement was sig-
nificantly more pronounced in the “new technologies” groups
(NTG) over controls. In the loading suit group, there was obvi-
ous (P < 0.05) decrease of central conduction time values (12.38
± 0.68 ms before and 10.22 ± 0.69 ms after the course) as well as
the increase of the amplitude of M response of m. abd. pol.
brevis in paretic hand (1228.2 ± 56.9 mcV before; 1740.3 ± 65.4
mcV after). Improvement in all domains of the EuroQoL was
significantly superior in the NTG over controls. Conclusion:
The results of the study proved the beneficial influence of the
new technologies in SP.

F1D-7 The Therapeutic Effect of
Electromechanical Gait Trainer and Functional
Electrical Stimulation for Patients with Acute
Stroke

M. F. W. Ng,1 K. Y. Tong,1 E. F. M. So,2 and L. S. W. Li3
1The Hong Kong Polytechnic University, Hong
Kong; 2Department of Physiotherapy, Tung Wah
Hospital, Hong Kong; 3Tung Wah Hospital/The
University of Hong Kong, Hong Kong

Background: Both functional electrical stimulation (FES)
and electromechanical gait trainer (GT) have demonstrated
positive therapeutic effects during stroke rehabilitation. The ob-
jective is to evaluate the short-term and long-term effects of
combined GT-FES in postacute stroke rehabilitation. Methods:
Patients with acute stroke (onset time shorter than 6 weeks)
were randomly assigned to 3 groups: control with overground
gait training (CT), GT, and GT-FES groups. All subjects prac-
ticed for 20 min/d, 5 d/wk for 4 weeks in addition to the con-
ventional therapy. Outcome measures of 5-meters walking
speed, Elderly Mobility Scale (EMS), Berg Balance Scale(BBS),
Functional Ambulatory Category(FAC), and Motricity Index leg
subscore(MI) were recorded before, after 4 weeks intervention,
and at 6-month follow-up (6mthFU). Results: GT and GT-FES
groups showed greater improvement than the CT group after 4
weeks in EMS (CT vs. GT, P = 0.008; CT vs. GT-FES = 0.008),
walking speed (CT vs. GT = 0.038; CT vs. GT-FES = 0.005) and
FAC (CT vs. GT = 0.001; CT vs. GT-FES = 0.006). At 6mthFU, MI
(CT vs. GT-FES = 0.016) and FAC (CT vs. GT = 0.001; CT vs. GT-
FES = 0.006) still showed significant difference. However, there
was no significant difference between GT and GT-FES groups at
4 weeks and 6mthFU. Conclusion: The GT, with or without FES,
helps the patients have faster gait, greater mobility, and ambula-
tory improvement than CT in the postacute stroke rehabilita-
tion. 6mthFU showed that both GT and GT-FES groups still had
the beneficial effects persisted.
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F1D-8 Body-Weight Supported Gait Trainer
Exercises with or without Functional Electrical
Stimulation Improves Gait in Patients with
Chronic Stroke

S. H. Peurala,1 K. Pitkanen,2 J. Sivenius,2

and I. M. Tarkka2

1University of Jyvaskyla, The Finnish Centre for
Interdisciplinary Gerontology, Finland; 2Brain
Research and Rehabilitation Center Neuron,
Finland

Background: Despite being independent ambulators, most
stroke patients have endurance problem due to muscle weak-
ness and decreased walking velocity. The purpose of this study
was to evaluate the body-weight supported gait rehabilitation
in patients over 6 months poststroke and to see whether func-
tional electrical stimulation (FES) had an additional effect.
Methods: Each patient practiced every workday for 20 min walk-
ing either 1) in the electromechanical gait trainer with FES deliv-
ered to 2 muscles on the paretic lower extremity (GTstim, n =
11) or 2) in the gait trainer without FES (GT, n = 11) during 3
weeks in-patient rehabilitation period. The patients’ motor abil-
ity was assessed with the Modified Motor Assessment Scale
(MMAS), 10-meter walking test, and 6-minute walking test.
Spatiotemporal gait characteristics were assessed with an elec-
trical walkway. Results: Comparison of 2 groups revealed no
differences between groups. Motor ability by MMAS improved
19% vs. 12% (GTstim vs. GT), gait velocity improved 13% vs.
20% and 6-minute walking distance improved 21% vs. 14%, the
differences did not reach statistical significance. Gait-oriented
rehabilitation improved step time, step length, stride length,
and swing time on the affected side. The follow-up at 6 months
showed no decline in gains in gait. Conclusion: The gait trainer
provided lot of steps and resulted in motor improvements.
However, FES did not have additional effect. Intensive training
improved gait in patients with chronic stroke.

FREE PAPER SESSIONS–
February 14, 2006

F2A-1 Effect of Carers’ Psychological Functioning
and Coping on Rehabilitation Outcome of Head
Injured Patients

R. Kausar,1 C. F. Schaw,2 S. Hampson,2

and M. V. D. Broek2

1University of the Punjab, Lahore, Pakistan;
2United Kingdom

Background: Head injury is a common cause of persistent
disability, and survivors are left with a range of physical, cogni-
tive, and emotional deficits. Main responsibility of care after dis-
charge from the hospital usually rests with the family and carers.
Main aim of the present research was to investigate whether
carers’ psychological functioning and coping strategies they use
effect rehabilitation outcome of the head injured person. Meth-
ods: Sample comprised 42 head-injured patients who had ac-
quired head injury 4 to 18 months before the assessment and
was recruited through St. Goerges’ Hospital in London. General
Health Questionnaire, Coping Response Inventory, and Brian
Injury Community Rehabilitation Outcome scales were used as

assessment measures. Results: Analysis revealed that carers
were significantly distressed, and they employed a range of
emotion-focused and problem-focused strategies. Distress in
carers varied as a function of severity of head injury, the carers’
relationship to the patient, and coping strategies they em-
ployed. Patients’ functioning, in particular patients’ self-organi-
zation ability, interpersonal relationships, employment out-
come, and emotional outcome were predicted by carers’
psychological functioning. However, coping did not emerge as
a strong predictor of patients’ outcome. Conclusion: Findings
highlight the importance of provision of psychological support
for carers to deal with their distress so that they in turn could
provide quality care to the head injured persons in the
community.

F2A-2 Measurement of Nutritional Outcome in
Severely Brain-Injured Adults—The Indian
Experience

S. C. Damaraju and P. Narayan
Lakshmi Neuro Centre, India

Background: Patients with severe brain injury require pro-
longed care and intensive rehabilitation. During this period,
they are incapable of self-nutrition and vulnerable to infections.
It is also difficult to measure outcome of nutritional
supplementation particularly in developing countries due to
scarce resources. The aims of this study are to highlight the im-
portance of nutrition in brain-injured adults and explore the use
of simple lab tests to measure outcome. It is hypothesized that
optimal nutrition will nurture the patient’s immune system and
reduce infection. White blood cell counts (WBC) and serum
protein values were used to measure outcome. Methods: Data
were collected prospectively from 15 (n = 15) brain-injured pa-
tients who underwent rehabilitation for 4 or more weeks. They
were all put on nutritional supplements until they were able to
feed themselves. Total white blood cell (TWBC) counts and se-
rum protein levels were checked at admission and after 4 weeks
of rehabilitation. Results: Infections were minimal in these pa-
tients reflected by low TWBC counts pointing to better infection
control. TWBC, neutrophils, and lymphocytes showed statisti-
cally significant reduction in values over the 4-week period (P <
0.01). Other white cell counts and serum proteins did not
change significantly. Conclusion: Nutrition can be indirectly
monitored using TWBC values indicating good immunity in a
well-nourished patient.

F2A-3 Clonidine in the Management of
Dysautonomia after Severe TBI

I. J. Baguley, R. E. Heriseanu, and S. Slewa-Younan
Brain Injury Rehabilitation Service, Westmead
Hospital, Australia

Background: Dysautonomia is a distinct clinical syndrome
affecting a small subgroup of severe traumatic brain injury (TBI)
survivors who exhibit severe, paroxysmal autonomic distur-
bances associated with noxious stimuli. Intensive care clini-
cians often use clonidine to minimize the extent of autonomic
changes in this condition. Clonidine is an alpha2 adrenoceptor
receptor agonist that inhibits both central and peripheral sym-
pathetic activity. In 1 study of 7 cases with severe TBI, clonidine
reduced plasma norepinephrine and decreased HR without a
decrease in cerebral blood flow. However, there is little evi-
dence to support the use of clonidine in dysautonomia. Meth-
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