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ABSTRACTS
THE 7™M WORLD CONGRESS OF
INTERNATIONAL SOCIETY OF
PHYSICAL AND REHABILITATION
MEDICINE

JUNI 16-20, 2013, BEIJING, CHINA

WELCOME TO BEIJING

7" World Congress of the
International Society of Physical
and Rehabilitation Medicine (ISPRM 2013)

WELCOMING ADDRESSES

Dear colleagues,
Welcome to the 7" World Congress of the ISPRM!

Amidst the historical and cultural heritage of Chinese wisdom, the
ISPRM will begin yearly World Congresses with a geographically
balanced International scientific committee and new operational
procedures for our World Congress organization.

The ISPRM International Education and Development Fund has
provided 10000 Euro to sponsor selected participants from devel-
oping countries.

While being inspired by state-of-the-art & cutting-edge new tech-
nology that is currently available for Disabled people, you will
be able to experience the beauty of Western meeting Eastern» in
Rehabilitation Medicine practice during the Plenary and Parallel
sessions, workshops and oral presentations! You will also be able
to view all posters from your smart phones and iPads.

Along with the scientific sessions, there are rich cultural and social
events, as well as a participants talent>s show and the opportunity
to exercise in the Olympic campus.

Among the exhibit booths, you will find famous tailors who can
produce a suit or dress and deliver it to you on site!

We are looking forward to your educational and scientific contri-
butions to help us raise a loud voice on behalf of the health of the
people with disability!

It will be a time to inspire, to network and to bring your collabora-
tion! We hope you will treasure it!!

See you in Beijing,

Marta Imamura
ISPRM President

© 2013 Foundation of Rehabilitation Information. ISSN 1650-1977
doi: 10.2340/16501977-1177

Dear friends and colleagues,

On behalf of the Chinese Society of Physical Medicine and Rehabili-
tation, the Chinese Association of Rehabilitation Medicine and the
Hong Kong Association of Rehabilitation Medicine, I am honored
to invite you to attend the 7" World Congress of the ISPRM from
June 16-20, 2013 in Beijing, China.

The theme of the Congress is to ENJOY the process of rehabilitation,
ENRICH the knowledge for rehabilitation professionals, patients
and their families, and ENABLE better quality of living for all. The
theme indicates the goal of physical medicine and rehabilitation,
which is to make the disabled to resume the ability of independent
living and have better quality of life through active, positive and
delighted methods with the help of rehabilitation professionals and
their families.

Plans for this congress are progressing extremely well. About 220
of the most distinguished clinicians, scientists and health profes-
sionals will give lectures in this Congress. Papers will be presented
in the form of oral presentations and E-posters. We hope that you
will participate in this Congress.

In addition to scientific programs, this meeting will also offer you
abundant choices for social programs, such as Welcoming Recep-
tion and Performances, Gala Dinner & Peking Opera Show in the
Summer Palace, Acrobatics Show, and Beijing Night show.

You will have an amazing experience exploring Beijing the most
rapidly developing city of the world, the host city of the 2008 Olym-
pic Games, and learn the Chinese culture in all aspects.

Look forward to seeing you in Beijing.

LI Jianan, MD

President, 7" World Congress
of the ISPRM

ISPRM President Elect
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PLENARY LECTURES (JUNE 16-20, 2013)

PL17-01

WHO GLOBAL STRATEGY OF DISABILITY AND
REHABILITATION

WHO officer
Abstract is missing.

PL17-02
CHINESE EXPERIENCE TO IMPLEMENT WRD

Xiaowei Ma
Abstract is missing.

PL17-03
BRAZIL EXPERIENCE TO IMPLEMENT WRD

Linamara Battistella
Abstract is missing.

PL17-04
DEVELOPING POLICY LEADERSHIP IN PRM

Gerold Stucki

Chair, Department of Health Sciences and Health Policy, University
of Lucerne; Director, Swiss Paraplegic Research, Director, ICF
Research Branch

To be able to provide optimal rehabilitation care to patients, PRM
physicians need to be proactive in shaping the health system. As a
consequence, PRM physicians must facilitate the implementation of
the rehabilitation strategy at all levels and across all six WHO health
system components. The three levels include the macro-level (policies
and programs), the meso-level (organization of and finances of health
services) and the micro-level (professional practice in the interac-
tion with patients). The six components of WHO’s health systems
framework include leadership/governance, service delivery, financing,
interventions, health information, and workforce [1]. Instrumental for
the successful implementation of the rehabilitation strategy is the ac-
tive engagement of PRM physicians with the International Society of
Physical Rehabilitation Medicine (ISPRM). As a non-governmental
organization in official relation with WHO, ISPRM continuously
develops and implements its policy agenda, focusing on the three
mandates: humanitarian, professional, and scientific. The work of
ISPRM has recently been summarized in a special issue of the Journal
of Rehabilitation Medicine [2]. Ultimately, the success of ISPRM
depends on PRM physician’s understanding of the policy process and
the application of relevant tools, most importantly the ability of PRM
physicians to act as policy advisors and advocates at the national and
international level [3]. Moreover, it would be essential that ISPRM
offers formal workshops in health policy as well as a regular “on
the job training” i.e. by participating in collaboration efforts with
WHO. An easy way to develop health policy knowledge and skills
of PRM physicians is to regularly participate as ISPRM delegates in
the annual World Health Assembly meetings. During the time of the
assembly, participating PRM physicians can meet to further develop
the ISPRM-WHO policy agenda. Important developments at the
international level can then be introduced to their national societies.
References:

1. World Health Organization (WHO): Monitoring the Building Blocks
of Health Systems. WHO Press, Geneva; 2010.

2. DeLisa JA, Melvin JL, Stucki G. Developing the International Soci-
ety of Physical and Rehabilitation Medicine (ISPRM). Special Issue: J
Rehabil Med 2009;41:785-852.

3. Reinhardt JD, von Groote PM, DeLisa JA, Melvin JL, Bicken-
bach JE, Stucki G.

Chapter 4: A policy process and policy tools for international non-
governmental organizations in the health sector using ISPRM as a
case in point. J Rehabil Med 2009;41:823-832.

PL17-05

INTEGRATION OF WEST AND EAST
THEORY AND PRACTICE IN PHYSICAL AND
REHABILITATION

Jianan Li', Lidian Chen?
!Jiangsu Province Hospital, Jiangsu, China, *Fujian University of
Traditional Chinese Medicine, Fujian, China

Background: West-East cultural differences gave birth to Re-
habilitation Medicine in both West and East. Rehabilitative
therapies from both biomedical and traditional Chinese medi-
cine (TCM) perspectives are being widely used, manifested as
numerous examples of their integration in theory and practice.
Methods: History review was taken to analyze development of phys-
ical and rehabilitation medicine (PRM) in west and east approaches.
The differences of clinical reasoning in functional assessment
and therapeutic interventions were analyzed by literature review.
Results: Both west and east PRM have historical foundation in
theory and practice for thousand years. Western PRM has been
developing more rapidly under strong scientific support of biomedi-
cal findings and modern equipment in functional assessment and
intervention. Eastern medicine including TCM and other practice
in eastern countries focused more on philosophy interventions
based on adjustment of functional balance and tonics, as well as
relationship between biomedical and environmental factors, which
has been documented beneficial for more than billions of people.
Modern trend leads to integration medicine by multi-disciplinary
approaches and combination of western and eastern medicine.
Eastern medicine is not an alternative approach of western medi-
cine but a complementary component to modern medicine in PRM.
Conclusion: Integration of western and eastern medicine is leading
to a new modern PRM theory and practice.

PL17-06
ADVANCES IN REHABILITATION ROBOTICS

Alberto Esquenazi
MossRehab, United States

Research in patients after central nervous system injury has demon-
strated that robotically mediated therapy leads to improvement in
arm and leg function. Robotic therapy has the potential to deliver
intense functionally directed activity, which has been shown to
achieve improvements in function in a safe and efficient manner.

For nearly 2 decades now, research has shown that robotic devices
may be used to augment walking and arm function outcomes of
patients recovering from stroke, traumatic brain injury and other
central nervous system diseases. Researchers have shown that
patients who received robot-assisted therapy have greater recovery
compared to a placebo and that these relative improvements were
maintained in the robot group at a three-year follow-up. Some
therapy protocols are possible only through robotic intervention.

The Veterans Administration Rehabilitation R&D Center in Cali-
fornia explored the use of robotics in a bi-manual, master slave
orientation, in conjunction with robot-facilitated interaction. Patients
who performed robotic therapy in addition to their normal therapy
demonstrated significant improvements in strength and function.

Other studies of the efficacy of robotic mediated therapy have been
conducted to varying degrees of success in the US Reinkensmeyer,
et al., 2000, Stein et al., 2012, Esquenazi et al., 2012 and Europe
Louoreiro, et al., 2003; Hesse, et al., 2003; Riener, Nef, Colombo,
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2005, Scwartz et al., 2011. More recently robots have been trans-
formed from tethered devices to untethered mobility systems that
have expanded greatly the ambulation options for Individuals with
thoracic Spinal Cord Injury (SCI) Esquenazi et al., 2012. The
wheelchair is the most common mode of locomotion for this popu-
lation. ReWalkTM is a lower extremity powered exoskeleton that
allows thoracic or lower level motor complete SCI patients to walk
independently. ReWalkTM has bilateral hip and knee joint motors,
rechargeable batteries and a computerized control system carried in
a backpack. ReWalkTM users control their walking through subtle
trunk motion and changes in center of gravity through a sensor placed
on the thoracic region that determines the torso’s angle and generates
a step forward. Crutches are used for stability. The innovation of
ReWalkTM is in the unique manner in which the user is actively in-
volved in the walk, through a specially designed computer algorithm.
Because the system is battery powered, completely untethered and
individuals are fully in control of their steps, ReWalkTM offers a real
option to improve upon the current ambulation standard for individu-
als with thoracic level SCI. Esquenazi et al., 2012 Moreover, because
of its similarity to upright bipedal walking, it may offer some of the

physical and mental health benefits provided by natural walking.

PL20-01

NEURAL REGENERATION AND
REHABILITATION

Xiao-Ming Xu
Spinal Cord and Brain Injury Research Group, Indiana University
School of Medicine, United States

After spinal cord injury (SCI), axonal regeneration in a rostrocaudal
orientation is essential for significant functional recovery. Because
the formation of cavities inevitably occurs following SCI, an im-
portant strategy is to construct growth-permissive substrates, such
as cell-laden tissue engineered bridges, e.g. seeded with Schwann
cells (SCs). This strategy supports successful regeneration of axons
across the lesion gap to reach the distal graft-host interface. However,
due to the presence of a growth-inhibitory environment associated
with reactive astrocytes and CNS myelin on the host side of the
graft-host interface, additional treatment is necessary to promote
further axonal growth from the bridging transplants back into the host
spinal cord. Here we report the construction of a continuous growth-
promoting pathway, formed by grafted SCs overexpressing GDNF
(SCs-GDNF), which not only bridges the lesion gap but also extends
into the caudal host spinal cord to enhance axonal growth through
and beyond an SCI. We demonstrate that such a growth-promoting
pathway promoted regeneration of CNS axons, particularly those
originated from descending propriospinal neurons (DPSNs), through
and beyond the lesion gap of a spinal cord lateral hemisection. Within
the distal host spinal cord, regenerated DPSN axons formed synapses
with host neurons leading to the restoration of action potentials and
partial recovery of function. When SCs were grafted into a cavity
of a clinically-relevant contusive SCI, they proliferated, supported
axonal growth and formed myelin on regenerated axons. Thus,
autologous SC transplantation, combined with delivery of GDNF,
can be a strong candidate of cell-based therapy for repair after SCI.

PL20-02

NUEROMODULATION OF BRAIN FUNCTION AND
REHABILITATION

Leonardo Cohen
National Institutes of Health/NINDS, United States

Disability after the initial cerebrovascular episode, with motor impair-
ments accounts for most poststroke disability. Exercise and training
have long been used to improve motor function after stroke. Improved
training strategies to enhance the effects of these rehabilitative proto-
cols are being developed for poststroke disability. The improvement
of our understanding of the neuroplastic changes associated with post-
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stroke motor impairment and the mechanisms of repair is substantially
important to this endeavor. Ttreatments that augment neuroplasticity
are being explored to further extend the boundaries of poststroke
rehabilitation. Potential rehabilitation therapies, such as stem cell
therapy, exogenous tissue engineering and brain—computer interface
technologies, could be integral in helping patients with stroke regain
motor control. As the methods for providing motor rehabilitation
change, the primary goals of poststroke rehabilitation will be driven
by the activity and quality of life needs of individual patients. This
presentation aims to provide a focused overview of neuroplasticity
associated with poststroke motor impairment, and the latest experi-
mental interventions being developed to manipulate neuroplasticity
to improve motor rehabilitation. There has been recently significant
progress in our understanding of the neural substrates of motor skill
learning. Advances in neuroimaging provide new insight into func-
tional reorganization associated with the acquisition, consolidation,
and retention of motor skills. Plastic changes involving structural
reorganization in gray and white matter architecture that occurs over
shorter time periods than previously thought have been documented as
well. Animal data provided crucial information on plausible cellular
and molecular substrates contributing to reorganization underlying
skill acquisition in humans. The presentation will revirew findings
demonstrating functional and structural plasticity across different
spatial and temporal scales that mediate motor skill learning while
identifying converging areas of interest and possible avenues for
future research particularly using brain stimulation. This presenta-
tion aims to provide a focused overview of neuroplasticity associated
transcranial magnetic and electrical stimulation with poststroke motor
impairment, and the latest experimental interventions being developed
to manipulate neuroplasticity to enhance motor rehabilitation.

PL20-03

HOW TO BRIDGE THE GAP BETWEEN
RESEARCH AND CLINICAL PRACTICE IN P&RM
(SIDNEY LICHT AWARS LECTURE)

Stam Henk
Erasmus Univ Medical Centre, Netherlands

Evidence based rehabilitation medicine, (cost)effectiveness of di-
agnostic procedures and therapies and up to date teaching can only
be accomplished by high quality research & development.
Without a scientific foundation there will be no progress and no
future for P&RM. This lecture addresses the current situation of
rehabilitation research in an international perspective. A numbers
of barriers prevent an easy and fast translation of research outcomes
in daily clinical practice. Most research is done by non-clinicians,
the number of relevant research papers is too big to read, English
is not a native language for all clinicians, journals are expensive,
electronic publications have limited access etc. On the other side
of the gap between research and clinical practice it appears that
acceptance and implementation is slow. Clinicians are reluctant to
change their habits and insurance companies are less than enthu-
siastic to pay for new, sometimes expensive, treatments such as
robotics, telerehabilitation, new medications, complex prostheses
etc. With the audience I will discuss potential solutions and ways
to bridge the gap between research and clinical practice. These
solutions may include the free ISPRM smartphone app MediGrip
(www.medigrip.org), evidence based ISPRM guidelines selected
and published by the Clinical Sciences Committee, supporting
open access publications, teaching courses for clinicians who have
research ambition, restructure international P&RM congresses and
supporting international exchange of researchers.

PL20-04

MEETING THE CHALLENGE: UNVEILING
MUSCULOSKELETAL NON SPECIFIC PAIN

Marta Imamura
Abstract is missing.
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SY17-301AB-01
EXERCISE IN ELDERLY: THE CASE FOR TAI CHI

Walter Frontera
Department of Physical Medicine and Rehabilitation, Vanderbilt
University School of Medicine, Nashville, TN, USA

The WHO has reported dramatic demographic changes in the last 2
centuries. Both, life expectancy and the number of people in older
age groups, have increased significantly in most, although not all,
countries of the world. Aging is associated with a multifactorial
loss of functional capacity and independence. The neuromuscular
and cardiovascular systems show a substantial age-related decline.
During the last 3 decades, several investigators have examined the
potential for exercise interventions to delay or reverse some of
these changes. In addition to traditional aerobic and strengthening
exercises, Tai Chi has been identified as an effective intervention. It
has been reported that Tai Chi can induce significant acute physio-
logical changes that are known to result, when regularly repeated,
in long-term physiological adaptations that have health benefits.
This is particularly true in older persons. For example, some studies
show increases in aerobic capacity, muscular strength, balance, and
metabolic profiles. At the same time, a reduction in falls, stress and
anxiety levels, and pain have also been noted. These results have
been noted in healthy elderly as well as in people with chronic
conditions such as heart disease, osteoarthrosis, and fibromyalgia.
In summary, Tai Chi is a safe and effective intervention in older
persons with the potential to enhance physiological functions, reduce
impairment, and increase activity and participation.

SY17-301AB-02

ANALYSIS OF TAI CHI EXERCISE PROTOCOLS
FOR OLDER ADULTS WITH BALANCE DEFICIT

Hao (Howe) Liu
University of North Texas Health Science Center, United States

Objective: Tai Chi (TC) has been extensively studied in last two dec-
ades, particularly since the beginning of 21st century. The objective of
this review was to identify exercise parameters and the most common
outcome measures used in tai chi (TC) studies for geriatric population.
Methods: Ovid Medline, CINAHL and PubMed were used to evaluate
longitudinal studies published in English with the key words tai chi,
tai ji, tai chi quan, tai ji quan, balance, falls, and falling. Subjects in
the studies must be aged 60 years or older. Results: In all 19 qualified
prospective studies, older vigorous and likely transitional frail individu-
als seemed to benefit more from TC than did older frail individuals.
The most commonly used TC parameters were Yang’s style, with 12
or fewer forms, durations of 12 weeks or longer, frequencies of twice
a week or more, and session lengths of at least 45 min. The most com-
mon outcome measures observed were a combination of 2 to 5 of the
following 10 measures (from most to least common: fear of falling,
single-leg stance, posturography, rate of falling, flexibility, walking
velocity, Berg Balance Scale, Timed up and Go, Functional Reach,
and ankle and knee joint strength and range of motion. Improvements
were reported in almost all of these measures. Conclusions: This review
indicates that TC may be an economic and effective exercise program
for improving balance and balance confidence in older adults.

SY17-301AB-03

IMPROVEMENT OF MOTOR CONTROL BY TAI
CHI

Alice May-Kuen Wong
Department of Physical Medicine and Rehabilitation, Chang Gung
Memorial Hospital, Chinese Taipei

TCC requires delicate control and slow motions of the upper
extremities in accordance with the semi-squatting motion of the
lower extremities. We had conduct a study is to evaluate the effect
of motor control of eye-hand coordination in older individuals by
Tai Chi Chuan (TCC) by using a test device with computer records.
Significant better results of motor control in upper extremities
through eye hand coordination was found in elderly TCC prac-
tioners than those healthy and active non TCC practioners who
participated in some physical exercise such as jogging. Decrease of
movement displacement, movement time and pause time, increase
of skewness coefficient was noted in TCC group than control
group. For lower extremities, we used balance master and dance
machine to evaluate the effect od TCC in static and dynamic bal-
ance. Practice of TCC reduced such deterioration, providing that
in lower limbs response time and computerized posturography the
TCC group performed better than their age-controlled counter-
parts in more challenging (dynamic balance, duel feet responses)
scenarios. The practice of TCC results in improvement of motor
control, not only in improved postural balance, but may also im-
prove the ability of the upper extremity in performing accurate
repetitive movements similar to the exercises that use mainly the
upper body musculature.

SY17-301AB-04

THE PROMISE OF TAI CHI: AN ANTI-AGING AND
THERAPEUTIC TOOL FOR BALANCE

Christina Hui-Chan
Department of Physical Therapy, University of Illinois at Chicago,
United States

With aging, degeneration occurs in the sensory and motor systems
mediating balance control, and contributes to 1/3 of elderly falling
> once a year. What could be done? In four cross-sectional studies
comparing older TC practitioners and healthy subjects with young
healthy controls, we found that Tai Chi practitioners had (1) better
knee proprioception sense, (2) less body sway in the sensory Or-
ganization Test (SOT) when standing under conditions requiring an
increased reliance on the visual and vestibular systems, (3) improved
abilities to lean further with better directional control in the limits
of stability (LOS) test, and (4) to step down with less body sway
than older controls. These practitioners even achieved a level of
performance similar to that of young controls. Another prospective
study further showed that, after just 4 weeks of TC practice, older
subjects already achieved significantly better balance control than
control subjects receiving general education with a similar sched-
ule, as shown by improved (1) vestibular ratio in the SOT and (2)
directional control in the LOS. Could the anti-aging effects of TC be
applied to balance rehabilitation? In a randomized control clinical
trial on subjects with chronic stroke, we found that, after 12-weeks,
4h/week, those practicing TC performed significantly better in
the SOT and LOS tests than those receiving general conditioning
exercise, with most balance gains outlasting training for 6 weeks.
Given that TC could be practiced anytime, anywhere, it is an ideal,
low cost home- or community-based fall prevention program for
older subjects prone to falling.

SY17-302AB-01

TELE-REHABILITATION KNOCK THE DOOR - A
NEW SERVICE MODEL IN NEED

Yun Qu
Rehabilitation Dept. of West China Hospital of Sichuan Univ., China

Telerehabilitation (telerehab), or named as long-distance rehabilita-
tion, remote-rehabilitation, telerehab is a service method in which
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professionals provide rehabilitation assessment and services to
clients through the use of telecommunication technologies. The
telerehab, which has been very hot in the last decade, has attracted
huge investment and researches, and has made delightful progresses.
There are, however, still a lot of barriers in practice. Who can ben-
efit the most from the telerehab, clients, professional, enterprise or
government? Who are the active advocators of telerechab industry?
Does present technology satisfy the requirements of telerechab?
Does current telerab satisfy the requirements of clients? Does the
current policy suit telerehab situations? We are investigating and
trying to reach those answers from five aspects, such as needs for
telerehab, advantage of telerechab, our telerehab practice, telerehab
today and tomorrow.

SY17-302AB-02

STATE OF THE ART OF TELEMEDICINE IN PRM
(0K)

Daniel Wever
Het Roessingh, The Netherlands

The possibilities of telemedicine become more important in PRM.
Especially because of ageing and increase of chronic diseases. A
scenario of the future of health care in the Netherlands shows, that
25% of the people is older than 65 years in 2050 and an increase of
chronic diseases with 25% from 2010 to 2025. As a consequence
waiting lists and times become longer. 25% of the people have to
work in health care and costs of health care become unaffordable
ICT can help to solve this problem. There are many possibilities like
colleague consultation, patient consultation, monitoring health status
and supervised training. The goal of these rehabilitation treatments
is quality of care, which should at least be as good as traditional
care against lower costs. These methods will be discussed related to
paediatric rehabilitation, patient consultation of ALS (amyotrophic
Lateral Sclerosis), rehabilitation treatment of neck complaints, LBP
(low back pain) and pulmonary rehabilitation. MyoTel, accredited
in UEMS-PRM, is such a telerehabilitation treatment. It addresses
motor behaviour of patients with non-specific neck- and shoulder
pain by assessing and feedback surface EMG (SEMG) in the daily
environment. Especially a method like CLEAR (supervised training
combined with monitoring health status) has advantages: it enables
patients to translate learned skills to everyday life more easily, to
exercise more at moments preferred by the patients. It fits in the
current trend of self-management of the patient and will contribute
to a reduction of costs. The implementation and research project
CLEAR (Clinical Leading Environment for the Assessment of
Rehabilitation protocols in home care), subsidised by a fund of the
European Union, ran in Italy, Spain, Poland and The Netherlands. A
European platform was developed for supporting patients with their
treatment at home. The project finished in 2012. Results: (including
HTA= Health Technology Assessment) with LBP and pulmonary
rehabilitation in the Netherlands and results concerning diagnoses
in the other 3 countries, will also be presented.

SY17-302AB-03

A TELE-COGNITIVE REHABILITATION SYSTEM
FOR PATIENTS WITH ACQUIRED BRAIN
INJURIES

Xiaoping Yun
China Rehabilitation Research CenterFaculty of Rehabilitation
Medicine, Capital University of Medical Science, China

Cognitive deficits are common in patients with stroke, head injury,
attention deficit and mild dementia and the incidence of stroke,
head injury and AD are at high levels in China. As a result, there is
a large population of the patients with cognitive deficits. However,
patients who experience cognitive deficits are usually accompanied
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by physical disabilities and do not live close to hospital; it is not
convenient and realistic for them to go to hospital alone on a daily
basis. On the other hand, lack of neuropsychologists or rehabilitation
professionals striving to deliver assessment, diagnosis and the latest
evidence-based interventions in cognitive rehabilitation, especially
in small town or under-service areas in China makes timely diagnosis
and treatment of cognitive impairments impossible. In this presen-
tation, a brief description of the development of an internet-based
tele-rehabilitation system (Center for Tele-cognitive Rehabilitation,
CTCR) for patients with cognitive deficits, including design and
structure of the system will be presented. CTCR is currently being
used for diagnosis and rehabilitation treatment at five hospitals or
clinic (including tertiary hospitals, small town hospital and com-
munity clinic) and even at patients’ home. More than 300 patients
with cognitive problems, who lived in twelve different provinces
of China, have received services through CTCR. Clinical validation
of this new modality of cognitive rehabilitation services for persons
following acquired brain injuries will be discussed. The results from
this research suggest that tele-cognitive rehabilitation seems to be
an appropriate assessment and treatment modality for individuals
with acquired brain injury.

SY17-302AB-04

IN VIVO 3D KINEMATIC ANALYSIS OF HUMAN
JOINTS AND THE INNOVATION OF TELE-
REHABILITATION

Kazuomi Sugamoto
Osaka Univ, Japan

One of the purposes of rehabilitation is the recovery of human
joints which consists of a pain relief and a normal function. The
functional evaluation is essential to estimate the clinical results,
and it is enabled by the analysis of the joint kinematics. Thousands
of cadaveric studies were already reported but those may differ
from the in vivo condition because of the lack of ligamentous or
muscular effects. Development of in vivo 3D kinematic analysis
system was needed for the diagnosis of pathological movement or
the planning of rehabilitation. Two systems were developed in our
institute. One is a system using 3D CT or MRI and it is available
for the analysis of the joint movement. The targeted joint is placed
in serial positions of the motion plane to evaluate 3D kinematics of
the motion, and the images are obtained in each position. The data
are saved and transmitted to a computer workstation. Kinematics is
measured by automatically. Animations of the joint movement are
created from the calculated motions in manner of making a 3D flip
book. The other is a system using a radiographic image intensifier.
It can evaluate real-time 3D dynamic motion of the metal implant
and it is available to evaluate the kinematics after the arthroplasty.
The 3D pose-estimation technique is built on a 2D/3D registration
algorithm, which determines the spatial pose for each component
from the implant contours and computer-assisted design models of
the implant. Sequential fluoroscopic images are taken in the sagittal
plane. The kinematics of human joints has diversity as the wrist
joint can move in any direction. But it has been clarified in more
than hundred international papers from our lab. the kinematics of
each carpal bone is mostly uniform and the combination of the
motion of bones makes the diversity of the wrist joint. The new
information according to the kinematics have already changed the
way of rehabilitation. We also launched the website in which 3D
motion of all joints in the human body are visualized. It can help
the planning of rehab. We already established the network with
many institutes. If the image data of the patients by CT, MRI or
image intensifier are sent to our lab., those are analyzed and the
surgical planning or rehabilitation strategy is returned soon. IT
technology changed our living environment and it is now changing
the medicine. I want to show you the details of our technique and
the fruits of using it.



SY17-303AB-01

THE STUDY ON THE INTERVENTION
MECHANISMS OF ANGELICA SINENSIS AND
ACTIVE COMPONENTS FOR THE ISCHEMIC
CEREBRAL INJURY

Weijing Liao

Abstract is missing.

SY17-303AB-02

DISTRIBUTION OF MECHANOSENSITIVE ION
CHANNELS AND CHARACTER OF CORRELATIVE
MEMBRANE PROTEIN ON RAT DORSAL ROOT
GANGLION

Shouwei Yue, Yang Zhang, Xinli Ding, Chao Wang
Department of Physical Medicine & Rehabilitation, Qilu Hospital,
Shandong University, Jinan, China

Objective: To investigate the role and molecular mechanisms of
transient receptor potential vanilloid 4 (TRPV4) in mediating
mechanical and thermal allodynia in rodent models of chronic
compression of the dorsal root ganglion (CCD). Method: The
levels of TRPV4 expression and calcium responses were analysis
respectively at 7, 14, and 28 days post-CCD. Then after intrath-
ecal administration of TRPV4 antisense ODN, ruthenium red
(RR, TRPV4 antagonist), -NAME (inhibitor of NO synthase),
ODQ (soluble guanylate cyclase inhibitor), Rp-8-pCPT-cGMPS
(a PKG inhibitor), NF-B inhibitors (PDTC and BAY), mechani-
cal withdrawal threshold, thermal withdrawal latency and nitrite
production was measured. Results: The levels of TRPV4 mRNA
and protein expression increased significantly at 7-28 days post-
CCD. The percentage of DRG neurons responsive to 4a-PDD was
also enhanced significantly in CCD group. TRPV4 antisense ODN
partly reversed the CCD-induced mechanical allodynia. Intrathe-
cal administration of RR, I-NAME, ODQ, or Rp-8-pCPT-cGMPS
induced a significant and dose-dependent increase in the thermal
paw withdrawal latency. RR, TRPV4 AS or I-NAME decreased
nitrite in the DRG of CCD rats. CCD rats exhibited nuclear NF-B
protein expression and low levels of cytoplasmic inhibitory-kappa
B (I-B) expression; the increase in NF-B expression and decrease
in I-B expression were reversed after intrathecal injection of
PDTC. Conclusion: TRPV4 plays a crucial role in CCD-induced
mechanical allodynia and the TRPV4-NO-cGMP-PKG pathway
could be involved in CCD-induced thermal hyperalgesia. It may
help us to better understand the molecular basis for nervous injury
and chronic neuropathic pain.

Key words: TRPV4; Dorsal root ganglion; Neuropathic pain; NF-«kB.

SY17-303AB-03

A TISSUE ENGINEERING STRATEGY FOR
PERIPHERAL NERVE REGENERATION

Xiaosong Gu
Nantong University, China

We previously demonstrated that a natural and biodegradable poly-
saccharide, chitosan, was biocompatible with neuroglial cells by
virtue of its positive effects on the adhesion, survival, migration,
and proliferation of Schwann cells. We also demonstrated that the
in vivo biodegradation product of chitosan, chitooligosaccharide,
could support neural cell adhesion and encourage neuronal dif-
ferentiation and neurite outgrowth through the up-regulation of
neurofilament and N-cadherin expression. We fabricated chitosan-
based nerve grafts, using an injection molding method, which were
composed of a chitosan conduit filled with polyglycolic acid (PGA)
filaments. These nerve grafts were used to bridge a 30 mm long
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sciatic nerve gap in dogs. Six months later, the results showed
that the injured nerve trunk was reconstructed with restoration of
nerve continuity and axonal functions such as electrical conduc-
tion and axoplasmic transport. Further, the target muscles were
re-innervated with improvements in the locomotor activity of the
injured limb, while the nerve graft had been completely degraded
and absorbed by the body. Other nerve grafts constructed with the
same methods were also used to bridge a long-term delayed sciatic
nerve gap in rats, and experimental observations confirmed the
possibility of using chitosan-based nerve grafts for such repairs.
Our chitosan-based nerve graft invention has been patented in
China. With approval from the Chinese State Food and Drug
Administration (SFDA) for the use of chitosan-based nerve grafts
in clinical trials, we have launched a prospective randomized
controlled multicenter study in four Chinese public hospitals. Two
human case studies have been reported, in which 30 and 35 mm
long median nerve gaps were repaired with chitosan-based nerve
grafts. The three-year follow-up indicated that overall motor and
sensory function of both patients’ injured nerves had recovered to
M, or S+ levels, according to British Medical Research Council
(MRC) grading scale.

SY17-306A-01

CENTRE FOR BIONIC RECONSTRUCTION -
CHRISTIAN-DOPPLER LABORATORY

Veronika Fialka-Moser
Department of Physical Medicine and Rehabilitation, Medical
University of Vienna, Austria

The loss of a limb (or of significant parts thereof) always represents
a dramatic turning point in the history of any individual. Coping
with a loss of bodily integrity, general mobility, manual dexterity,
and perhaps most importantly a loss of personal independence is a
heavy burden for any individual. The dream of restoring the loss
of function by way of biological and/or technical reconstruction
has long preoccupied both physicians and patients who have
confronted this severe challenge. When biological reconstructive
measures are not possible, myoelectric prostheses offer a promising
technical solution. In recent years this option has been improved
tremendously through the introduction of Targeted Muscle Rein-
nervation (TMR) into the arsenal of reconstructive surgery. De-
pending on the level of amputation, several options are possible to
enlarge the “neurological landscape” of the amputated extremity.
Modern myoelectric prostheses have multiple degrees of freedom
that require a complex control system to provide reliable operation
for the patient. As upper limb prostheses increase in complexity,
the importance of providing sensory feedback to the amputee has
become increasingly apparent, but has not yet been realized in
available products. Through the technique of Targeted Sensory
Reinnervation (TSR), or through random sensory reinnervation as
aresult of targeted nerve transfers, new mechanisms are provided
to channel sensory input from the electronic sensors of an artificial
extremity, offering the possibility to provide real sensation to the
amputee. After undergoing the previously described nerve transfer
procedures the amputee must enter a staged, closely monitored
TechNeuroRehabilitation Program to help integrate the newly
created neurological landscape and to learn how to control the
prosthetic device. Finally, specialized interfaces for mechanical
attachment of these prostheses must be developed to maximize
patient comfort and to allow the freedom necessary to reach the
full potential of the previously described innovations. Joint efforts
between different specialties as are outlined in this session will
help patients to overcome these difficult losses of body function
and integrity in a much better way.
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SY17-306A-02

BIONIC RECONSTRUCTION OF THE UPPER
EXTREMITY

Oskar Aszmann
Austria

The upper extremity is by far the most frequently injured body
part. This reflects the immense importance of this part of human
anatomy to handle the world around us. Loss of function and/or
actual loss of any of its parts disables any human being dramatically.
The dream to reconstruct this loss with biologic and/or technical
means has been in the centre of our endeavors since many years.
Recently we have developed different strategies that combine
complex technical systems with sophisticated surgical techniques
that create novel neurological landscapes with which patients can
interact with prostheses in an intuitive and natural way. Here we
present the method of selectively transferring nerves that have lost
their targets to muscles in the environment of the stump, to provide
a new neurological surface to express lost function. In patients that
have lost significant parts of one or both extremities at different
levels we have designed nerve transfer matrices that allow patients
to govern the most important prosthetic functions intuitively. Dif-
ferent specific movements, such a flexing the elbow, opening and
closing the hand or pro-and supination will lead to contractions of
different muscle portions. These muscles then act as bioamplifiers
of peripheral nerve signals that can power specific movements of a
prosthetic device with several degrees of freedom. Here we present
long-term follow-ups of patients with amputations at different levels
and will present future perspectives.

SY17-306A-03

IMPROVEMENTS OF THE BIOTECHNOLOGICAL
INTERFACE IN TRANSHUMERAL AMPUTEES

Stefan Salminger!, Manfred Frey?, Christian Hofer>,
Oskar Aszmann?

!CD Laboratory for Extremity Reconstruction/Medical University
of Vienna, *Division of Plastic and Reconstructive Surgery, Depart-
ment of Surgery, Medical University of Vienna, *Otto Bock, Austria

Purpose: Amputation of an upper extremity results in severe func-
tional and also psychological changes. Even though vascularized
homologous tissue transfer is possible at this level, classic treatment
options consisted of body-powered prosthesis or in the recent years
myoelectrical prosthesis with only two linear signals. These systems
are not able to move multiple prosthetic joints simultaneously or
intuitively. Furthermore skeletal-attachment has been difficult due
to poor soft tissue management at the amputation site and results
in rotational instability. Material: We present 5 male transhumeral
amputees. Referrals were either due to multiple neuroma pain, soft
tissue problems at the stump with subsequent prosthetic problems.
Solutions included bone lengthening with homo- and autologous
bone reconstruction, implantation of artificial custom made titanium
condyles, enlargement of soft tissue envelope with regional myocu-
taneous flaps and multiple nerve transfers for neuroma treatment
and creation of intuitive control matrix. In some patients additional
free functional muscle transfers have been performed to gain addi-
tional myosignals. Results: Due to reafferentiation and progressive
prosthetic use after selective nerve transfers, neuroma pain and
phantom limb pain is reduced or even abolished. The possibility
of intuitive and concurrent control of different functions, stable
skeletal attachment and improved range of motion of the shoulder
joint, allows a more natural cognitive and mechanical translation
of arm/hand movements which results in an overall improvement
of prosthetic use. Conclusions: Targeted Muscle Reinnervation
together with the above described improvements of the skeletal-
attachment provide numerous benefits for this special group of
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patients that are otherwise difficult to treat from a reconstructive
surgeon’s perspective. The described benefits are intrinsic due
to improvements at the amputation site itself (scar/neuroma/soft
tissue problems) and have far reaching consequences for intuitive
and reliable prosthetic use.

SY17-306A-04

A QUANTITATIVE ANALYSIS OF THE SENSORY
AND MOTOR FIBERS OF THE BRACHIAL
PLEXUS IN MAN

Bernhard Gesslbauer'*, Marie Hahn', Roland Blumer?,
Oskar C. Aszmann'’

!Division of Plastic and Reconstructive Surgery, Department of
Surgery, CD Laboratory for Restoration of Extremity Function,
’Center of Anatomy and Cell Biology, Integrative Morphology
Group, Medical University of Vienna, Austria

Introduction: Any surgical nerve reconstruction must take into
account the topography and quantity of individual nerve fibres at
any given level of injury. To date, however, literature on qualita-
tive and quantitative assessment of axons of the peripheral nerves
of the upper extremity is scarce. Furthermore, none of these stud-
ies have depicted the topography of motor fibres along the entire
course of these peripheral nerves. The aim of the present study is
to count the total number of motor fibres of the brachial plexus
and its peripheral nerves. Material and Methods: Nerve samples
have been harvested from 5 organ donors immediately after death.
From 8 incisions ranging from the neck to the wrist a total of 36
nerve samples were gained per organ donor. Immunofluorescence
was applied to visualise the specific structure of interest. Antibody
against neurofilament served to determine the total amount of axons.
Antibody against choline acetyltranferase (ChAT) was used to detect
cholinergic/motor fibres. Results: Around one-tenth of all axons in
a mixed peripheral nerve are cholinergic fibres (motor fibres). In a
pure motor nerve (thoracodorsal nerve) one-third of the axons are
cholinergic. Furthermore, a pure motor cranial nerve (accessory
nerve) also has an afferent fibre proportion. As expected, sensory
nerves do not contain axons exhibiting ChAT immunoreactivity.
Conclusion: Here we present for the first time a quantitative analysis
of all cholinergic fibres of the brachial plexus and its consecutive
nerves. These results should contribute to improve the functional
outcome after nerve suture.

SY17-306A-05

FUNCTIONAL OUTCOME OF TRANSRADIAL
TRANSPLANTATION VS. BIONIC
RECONSTRUCTION

Stefan Salminger'*, Agnes Sturma’, Stefan
Schneeberger!, Oskar Aszmann’

'Medical University of Vienna/CD Laboratory for Extremity
Reconstruction, *Division of Plastic and Reconstructive Surgery,
Department of Surgery, Medical University of Vienna, *Department
of Visceral, Transplant and Thoracic Surgery, Innsbruck Medical
University, Innsbruck, Austria

Background: Loss of hand function due to severe injury or amputa-
tion is a devasting event. Homologe transplantation as a vascular-
ized tissue transfer and bionic reconstruction with a myoeletric
prosthesis are the two main concepts evolved for the reconstruction
of hand function after amputation at forearm level. Of course, a
prosthetic device cannot replace the normal appearence and quali-
ties like a transplanted hand, but it gets along without long-term
immunosuppression and all its riks, immense therapeutic effort and
the need of life-long physiotherapy to keep the achieved function



constantly. Material and Methods: We include 4 male patients
with unilateral prosthetic reconstruction of the hand and 4 male
transplanted patients, 3 of them bilateral and 1 unilateral hand
transplantation. The hand function of all patients was tested with
ARAT (Action Research Arm Test) and SHAP (Southampton Hand
Assesment Procedure) and the results of both groups compared.
Results: At this stage of study progress, we see no significant dif-
ference between tranplanted and prosthetic hands in ARAT and
SHAP. Both groups achieved very good results in hand function.
The gained sensibility in the reconstructed limb is probably the
greatest advantage of the transplantation, but also the use in wet
conditions and the physical appearence of transplanted hands are
not negligible. Conclusions: Due to the preliminary results, hand
function is not crucial for the choice of reconstruction. Patients
should be selected very carefully for both methods and indications
can be stated clearly that hardly no patient is recommended for
both concepts.

SY17-306A-06

TECHNEURO REHABILITATION (TNR): A NEW
CONCEPT IN PROSTHETIC REHABILITATION

Malvina Herceg'*, Agnes Sturma'?, Veronika Fialka-
Moser', Oskar Aszmann’

!Department of Physical Medicine and Rehabilitation, *CD Labora-
tory for Restoration of Extremity Function, and *Division of Plastic
and Reconstructive Surgery, Department of Surgery, Medical Uni-
versity of Vienna, Austria

Basic myoelectric prostheses for upper limb amputees are usually
being operated by using two myosignals generated from muscles
via surface electrodes. Though this allows good prosthetic func-
tion, it is still limited to few degrees of freedom and does not al-
low intuitive control over the device. To achieve a greater amount
of signals and thus a greater variety of possibilities for prosthetic
maintenance, surgical interventions such as targeted reinnervation
of selected muscles (TMR) have now made it possible to process
up to seven signals. TechNeuroRehabilitation (TNR) describes the
refined process that aims to combine the consequently newly cre-
ated neurological landscapes with technology in order to achieve
independence and the best functional benefit possible.

SY17-306A-07

APPLIED VIBROTACTILE FEEDBACK PATTERNS
FOR UPPER LIMB PROSTHESES

Cosima Prahm
Medical University of Vienna, Austria

Objective: Intuitive control resulting from sensory feedback are
of high importance for upper limb amputees. In this regard, this
study deals with providing haptic feedback in prostheses.Currently,
users of prosthetic devices are limited to visually monitor their
performance,demanding high cognitive effort. Method: Vibro-
tactile feedback patterns were generated using a motor attached
to the skin of healthy participants. It employed vibrations within
a defined setting of a maximum frequencyof 60Hz, correspond-
ing to the mechanoreceptors of the skin. Three types of patterns
wereadopted: static, dynamic and pulsed ones, which differed in
amplitude and frequencycombinations as well as break time in
between one amplitude and frequency display. Those patterns were
subsequently evaluated for intuitiveness and preference according to
the following prosthetic movements: grip force, position of hand and
contact with objects — which resulted in four dynamic movements
and four static states. While one pattern was applied, participants
could choose between two movements to be coded by it and rate
their choice afterwards. Results: Analysis showed distinct mapping
of static patterns to static states and dynamic and pulsed patterns to
dynamic movements. Moreover, one pattern per movement could
beidentified as the most prominent in cast votes as well as rating.
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This study provides a catalog of patterns to be used as guidance in
vibrotactile feedback. Implications on rehabilitation: By providing
intuitive sensory substitution in the form of vibrotactile patterns to
the users, prosthetic control can be improved and resulting cognitive
effort in handling be diminished.

SY17-306A-08

EMG-GUIDED TRAINING AND TESTING IN
REHABILITATION FOR PATIENTS AFTER
TARGETED MUSCLE REINNERVATION

Agnes Sturma', Malvina Herceg'?, Peter Gobel’,
Veronika Fialka-Moser?, Oskar Aszmann’*

IChristian Doppler Laboratory For Restoration of Extremity
Function, Medical University of Vienna, *Department of Physical
Medicine And Rehabilitation, Medical University of Vienna, 3Otto
Bock Healthcare Products Gmbh, Vienna, *Division of Plastic And
Reconstructive Surgery, Department of Surgery, Medical University
of Vienna, Austria

Objective: Targeted Muscle Reinnervation (TMR) provides an
opportunity to improve prosthesis control for patients with high
amputations of the upper extremity. It leads to additional myo-
signals that can be used to control the prosthesis intuitively. Fol-
lowing TMR surgery, the so-called “TechNeuroRehabilitation”
starts. Within this process the patient has to learn how to control
his new muscular interface in order to govern a prosthesis with
sEMG signals. Therefore, EMG biofeedback is used. To evaluate
the patient’s ability of generating myo-signals a new SEMG testing
tool was developed. Method: In our SEMG test tool, specific motor
tasks are presented to the patient on a computer screen. He/she needs
to activate myo-signals according to predesigned specific geometric
profiles. Depending on the standard deviation between the SEMG
and the given targeted contraction task, the patient is classified. So
the ability to generate sSEMG-signals can be quantified and further
training can be planned. Results: First testing shows that the SEMG
test tool is able to detect an improvement in coordination within
healthy subjects tested 3 times. The tool has also successfully been
tested for amputees. Implications/Impact on Rehabilitation: The
SEMG test tool is used to support Rehabilitation, since it shows
special needs for training.

SY17-306A-09

DEVELOPMENT OF CLOSED LOOP
BIOFEEDBACK CONTROLLING IN
TRANSRADIAL AMPUTEES

D Farina, Strahinja Dosen, Andrei Ninu
Afghanistan

After amputation, the patient suffers a loss of both motor and sen-
sory functions. Motor functions can be restored to a certain extent
by using a myoelectrically controlled prosthesis. However, none
of the commercially available systems implements somatosensory
feedback, and the closed loop control of these devices is therefore
an important goal yet to be achieved. In this talk, we will present
several methods to provide sensory feedback to amputees, and give
an overview of experimental paradigms to evaluate and compare
those methods. Electrical and mechanical stimulation of the skin
are used to provide sensory substitution and cognitive control
using these sensory modalities is evaluated within closed loop
paradigms. We will describe both virtual implementations and
simulations as well as real systems that include modern robotic
prosthetic hands. The final goal is, on the one hand, to improve
the everyday utility and controllability of prosthetic devices and,
on the other hand, to promote embodiment and integration of the
prosthesis into the body scheme. This can increase the acceptance
of myoelectric prostheses and also decrease the occurrence of
phantom limb pain.
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SY17-307AB-01

ROBOTIC OFFAXIS SENSORY-MOTOR
REHABILITATION OF MUSCULOSKELETAL
INJURIES AND NEUROLOGICAL DISORDERS

Li-Qun Zhang

Rehabilitation Institute of Chicago, Departments of Physical
Medicine & Rehabilitation, Orthopaedic Surgery, and Biomedical
Engineering, Northwestern University, Chicago, United States

Although major motion of the knee is flexion/extension in the
sagittal plane, knee injuries often occur about the offaxes (pivoting
movement in the axial plane and abduction/adduction movement in
the frontal plane). Offaxis instability and reduced neuromuscular
control are also common impairments in neurological disorders
such as cerebral palsy and stroke. However, most existing training
and rehabilitation devices mainly involve sagittal movements. An
offaxis elliptical training system is developed to train and evaluate
neuromuscular control in pivoting and mediolateral sliding for the
purposes of rehabilitation of musculoskeletal injuries and neurologi-
cal disorders. The offaxis elliptical training involves controlling two
footplates individually or simultaneously through robotic control
so that the footplates behave like pivoting and sliding springs with
adjustable offset and stiffness, slippery surface, or under external
perturbations during sagittal stepping movement. The offaxis
training system in improving pivoting neuromuscular control and
pivoting neuromechanical properties was used to train patients with
knee injuries and patients with neurological disorders, with reduced
pivoting/sliding instability and reaction time, and improved proprio-
ceptive acuity following training. The offaxis training system can
in general be used as a therapeutic and research tool to investigate
mechanisms underlying pivoting-sliding related injuries, and train
human subjects for improving offaxis neuromuscular control and
functional performance.

SY17-307AB-02

CARDIAC-RESPIRATORY RESPONSES TO
ROBOTIC TRAINING IN INDIVIDUALS WITH
CHRONIC, MOTOR, COMPLETE, HIGH SPINAL
CORD INJURY

Gabi Zeilig
Sheba Medical Center, Tel Hashomer, Israel

Lack of exercise is a serious public health concern for all people,
but those with spinal cord injury (SCI) are at much greater risk of
the serious health problems associated with physical inactivity. The
findings of a cross-sectional study of 101 men with chronic complete
traumatic SCI on follow up for more than 20 years in our center
indicated that coronary risk factors were hypercholesterolemia
(33%), hypertension (36%) and physical inactivity (40%). Coro-
nary heart disease prevalence was 17.2%. Patients with complete
tetraplegia or high complete paraplegia have very limited options
for physical activity that would provide cardiovascular benefits and
general physical fitness. Failure of the sympathetic nervous system
and having reduced muscle mass for exercising are among the main
limiting factors. Further, personal and environmental barriers as-
sociated with spinal cord injury restrict access to physical activity
venues and services. A single session of passive body weight sup-
ported treadmill training assisted with a robotic driven gait orthosis
for individuals with high complete paraplegia or tetraplegia resulted
in an increased level of metabolic activity with similar increase
in ventilation. The metabolic level increased by a factor of 2.5 as
measured by the oxygen consumption. Based on these findings, 7
males with chronic motor complete high paraplegia or tetraplegia
followed a training program consisting of twenty two sessions of
body weight supported treadmill training assisted with a robotic
driven gait orthosis. Plasma levels of total cholesterol, LDL-C,
HDL-C, TC/HDL, LDL/HDL, CRP, Triglycerides, Interleukin 6
(IL-6), fasting glucose and fasting insulin as well as blood pres-

J Rehabil Med Suppl 53

sure, O, consumption, CO, production, O, saturation, heart rate,
respiratory exchange ratio (RER) max, minute ventilation (VE),
anaerobic threshold (AT) and work rate max have been monitored
and measured at the beginning and at the end of the training program.
The preliminary results of this study indicate that robotic assisted
gait has the potential to provide cardiovascular fitness exercise
activity for those with complete high spinal cord lesions. We also
propose that personalized training programs adapted to each sub-
ject and to the level of lesion should be studied, implemented and
integrated into the regular lifestyle of people with SCI in order to
reduce the likelihood of secondary complications and to enhance
their physical capacity.

SY17-307AB-03

THE DEVELOPMENT OF ROBOTIC TRAINING
AND RESEARCH ON REHABILITATION IN CHINA

Bi Sheng', Ji Linhong®

'Rehabilitation Medicine Center, Chinese PLA General Hospital
Beijing, *Department of Precision Instruments and Mechanology,
Tsinghua University Beijing, China

Robot-aided training exploiting recent technological advances can
supply safe, intensive and task-specific help to persons with mild
to severe motor impairments. There have been a lot of papers re-
porting the use of different robots for neurorehabilitation in many
countries since 1997. We started to develop the robot training for
rehabilitation in China since 2002 and produce the robot for upper
limb in patients with stroke or brain injury in 2004. Our study was
designed to test the effectiveness of upper limb in patients with
stroke or TBI by using an upper extremity compound movement
(UECM) training robot. The robot was designed to assist not only
with constrained, straight-line path exercises, but also with outward-
oriented circular path tracking exercises to decrease abnormal
synergies of upper limb. According to a preliminary study, the use
of the UECM rehabilitation training robot can significantly improve
motor outcomes in the rehabilitation of the upper limbs of stroke and
brain injury survivors. Constrained straight path training blocked
incorrect movement patterns, exterior-oriented circle path training
opposed abnormal synergies and repetitive stretching movements
reduced spasticity.

SY17-308-01

EVIDENCE BASED SOSORT GUIDELINES ON
SCOLIOSIS CONSERVATIVE TREATMENT:
BRACING, EXERCISES AND PRACTICAL
APPROACH

Stefano Negrini
University of Brescia - IRCCS Don Gnocchi Milan, Italy

Background: The International Scientific Society on Scoliosis
Orthopaedic and Rehabilitation Treatment (SOSORT), that pro-
duced its first Guidelines in 2005, felt the need to revise them
and increase their scientific quality. The aim was to offer to all
professionals and their patients an evidence-based updated review
of the actual evidence on conservative treatment of idiopathic
scoliosis (CTIS). Methods: All types of professionals (specialty
physicians, and allied health professionals) engaged in CTIS have
been involved together with a methodologist and a patient repre-
sentative. A review of all the relevant literature and of the existing
Guidelines have been performed. Documents, recommendations,
and practical approach flow charts have been developed accord-
ing to a Delphi procedure. A methodological and practical review
has been made, and a final Consensus Session was held during the
2011 Barcelona SOSORT Meeting. Results: The contents of the
document are: methodology; generalities on idiopathic scoliosis;
approach to CTIS in different patients, with practical flow-charts;
literature review and recommendations on assessment, bracing,



physiotherapy, Physiotherapeutic Specific Exercises (PSE) and
other CTIS. Sixty-five recommendations have been given, divided
in the following topics: Bracing (20 recommendations), PSE to
prevent scoliosis progression during growth (8), PSE during brace
treatment and surgical therapy (5), Other conservative treatments
(3), Respiratory function and exercises (3), Sports activities (6),
Assessment (20). No recommendations reached a Strength of Evi-
dence level I; 2 were level II; 7 level I11; and 20 level IV; through
the Consensus procedure 26 reached level V and 10 level VI. The
Strength of Recommendations was Grade A for 13, B for 49 and C
for 3; none had grade D. Conclusion: These Guidelines have been a
big effort of SOSORT to paint the actual situation of CTIS, starting
from the evidence, and filling all the gray areas using a scientific
method. According to results, it is possible to understand the lack
of research in general on CTIS. SOSORT invites researchers to
join, and clinicians to develop good research strategies to allow in
the future to support or refute these recommendations according
to new and stronger evidence.

SY17-308-02

STATE OF THE ART IN CONSERVATIVE
MANAGEMENT OF SCOLIOSIS

Hans-Rudolf Weiss
Orthopedic Rehabilitation Services, Gensingen, Germany

Objective: Long-term follow-ups of untreated patients with Ado-
lescent Idiopathic Scoliosis (AIS) indicate that the consequences
of AIS over a lifetime are minimal, sometimes moderate in more
severe cases, however, never life threatening. In light of these
findings, the historical indications for treatment should be investi-
gated according to current evidence. Method: Recent reviews have
been investigated for their contribution to evidence in the field of
scoliosis treatment. Especially, the impact of the results obtained
may have on the historical modes of treatment. Results: From the
findings, we may conclude that there is promising evidence for
the application of physiotherapy in the treatment of scoliosis in
children or adolescents and for adults with curvatures exceeding
35° Cobb. There is stronger evidence for the application of (hard)
braces during growth. There is no evidence for spinal fusion sur-
gery for AIS. The use of surgery should be limited in patients with
scoliosis of other origin. Implications on Rehabilitation: Pattern
specific approaches of physiotherapy and bracing are demonstrated
and discussed in more detail. Emphasis is laid upon the fact that
both modes of treatment, physiotherapy and bracing, according to
current evidence should be highly corrective in order to foster the
best possible outcome.

SY17-308-03

APPLICATION OF SOFT BRACE IN SCOLIOSIS
TREATMENT

Shawn He
Palmer College of Chiropractic, United States

The spine is unique because of its balance between flexibility and
stability. Scoliosis disrupts balance in both the coronal and sagit-
tal planes. The treatment of scoliosis has advanced in the areas of
effectiveness of the maintenance and restoration of such balance.
Currently, besides surgery as a major treatment, bracing is still a
critical component of non-surgical treatment. However, although
most studies are in favor of bracing as a form of treatment, hard brac-
ing exhibits some limitations such as compliance, three dimensional
corrections, temporal decline of QoL, psychological discomfort and
a weakened musculoskeletal system. With better understanding
of the etiology and pathophysiology of scoliosis, soft bracing has
emerged as a replacement of/or supplement to hard bracing. Al-
though existing literature on soft bracing is sparse, the results of soft
bracing on well-selected patients are encouraging. The advantages
of soft bracing include maintenance of muscle and joint mobility,
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classification specificity, multi-dimensional correction, dynamic
adjustment and modification, neuromuscular enhancement, and an
adjunct to other therapies. The effectiveness of soft bracing depends
on many factors, including the type of curvature, maturation, hours
of wearing, exercising and progressive risk factors which may have
a direct impact on the outcomes of soft bracing. Less social and
psychological discomfort as well as better aesthetic appearance and
QoL are other positive aspects for patients to choose soft bracing. It
is important for treating clinicians to understand the theory behind
soft bracing and apply the soft brace correctly so that patients can
achieve maximums benefits.

SY17-308-04

CONSERVATIVE TREATMENT FOR
SCOLIOSIS: DEVELOPMENT, OBSTACLES &
OPPORTUNITIES

Joseph P. Obrien
National Scoliosis Foundation Inc., Stoughton, MA, United States

Objective: To present a professional and patient perspective on the
issue of conservative treatment for scoliosis. Methods: A critical
review of the historical development of scoliosis treatments, and
the current state of the art of conservative care, highlighting the
patient’s needs and the opportunities that lie ahead. Formidable
obstacles that still exist globally today will be identified along with
an outline of the current efforts being made to confront these chal-
lenges to realize evidence based acceptable standards of physical
and rehabilitative care for the scoliosis community. Results: Patients,
parents and advocates yearn for effective, efficient, non invasive
methods to prevent the progression of scoliosis and the potential
onset of physical, emotional and psychological sequelae. This
group of spinal deformity patients has endured the burdens of their
musculoskeletal condition for far too long, and they deserve to be
able to believe in, and truly achieve a better quality of life. More
than any other time in scoliosis history, there are scientific, medical,
clinical and patient organizations working together to enhance the
patient care pathway. Implications/Impact on Rehabilitation: Many
walls are beginning to come down, and be collaboratively rebuilt,
to attain the vision to enjoy, enrich and enable the advancement of
physical and rehabilitation medicine in scoliosis.

SY17-309A-01

HOW DO YOU MEASURE UP? QUANTITATION IN
EDX MEDICINE

Jorge Eduardo Gutierrez Godoy
Potenciales, Colombia

The duty of Electrodiagnosis (EDX) is to determine if a patient
more likely belongs to a healthy or a disease group. There is not
clear boundary among those groups. EDX indicate rather the level
of probability that a result came from a healthy or a diseased person.
For this reasons it is better to speak of reference values instead of
normal values. Several factors affect the EDX results including
temperature, age, height, EMG machine settings (filters, sensitivity,
sweep speed, etc.) and the experience of the EDX physician to select
reference values that balance sensitivity and specificity, to recognize
false-positive and false-negative results and to evaluate the clinical
context. The measuring of electric biological responses usually does
not follow a bell-shaped curve. EDX parameters are often skewed,
for this reason, parametric statistical analysis produces erroneous
reference values. One option is to transform the data to produce a
bell-shaped curve, another option is to use non-parametric analysis
(ranges, percentiles) not dependent upon data distribution. When
using multiple studies the chance of a false-positive result by chance
is high. One way to deal with this is to require multiple results to be
abnormal before calling a diagnosis. Another approach is to combine
multiple measures into one combined index to be compared with the
reference group. The use of adequate quantitation in EDX should
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lead to improve sensitivity and reproducibility of the available tests,
making our field competitive and an important tool among many
new modalities to study neuromuscular diseases.

SY17-309A-02

COMMON PITFALLS EN EMG AND HOW TO
AVOID THEM

Carlos Rangel
Colombia

Abstract is missing.

SY17-309A-03

CONTROVERSIES IN ELECTRODIAGNOSIS. THE
THORACIC OUTLET SYNDROME

Juan Lacuague
Uruguay

The thoracic outlet is the area contained by the anterior and mid-
dle scalene muscles, the first rib, the clavicle and the apex of the
lung. The term thoracic outlet syndrome (TOS) comprise a group
of disorders that involve the neurovascular structures located in this
area (1). The term TOS has been used indiscriminately including
malignant or traumatic cases. In order to clarified this issue Wilbourn
(2) has classified the TOS in 5 types: True neurologic (TN), Arterial,
Venous, Non Specific (disputed) and Combinations of the first three
types. In TN-TOS the lower trunk of the brachial plexus (BP) is
involved usually by an anomalous bone or fibrous band. Wasting and
weakness of both thenar and hipothenar muscles and paresthesias in
the ulnar aspect of the forearm , palm and fifth digit can be present.
The first aim for EDG is to exclude the carpal tunnel syndrome, an
ulnar neuropathy or radiculopathy (3). Important signs are: small
or absent sensory nerve action potentials of the medial cutaneous
nerve of the forearm and the ulnar nerve, prolonged latency of the
F wave recorded in hypothenar muscles, and EMG abnormalities in
muscles supplied by the lower trunk of BP. The SEP studies from
ulnar nerve are usual abnormal in TN-TOS, but the standard studies
also are abnormal, additional information are generally not relevant.
There are not electrophysiological abnormalities in Non Specific,
Arterial and Venous TOS.

SY17-309A-04

COMMON PITFALLS IN EDX AND HOW TO
AVOID THEM

Juan Manuel Guzman Gonzalez
Mexican Society of Physical Medicine and Rehabilitation, Mexico

In this symposium we want to describe some of the factors that
may lead to erroneous interpretations of nerve conduction stud-
ies. Such errors may be due either to technical or to biological
factors, and it is imperative that the consequent limitations of the
methods be considered in a diagnostic setting. Electrodiagnostic
findings should always be interpreted in the clinical context, and
since they are rarely specific for a particular disorder or pathol-
ogy, it is necessary to satisfy several criteria to make a specific
diagnosis. Nerve conduction studies are carried out to ascertain
whether motor or sensory myelinated fibers are lost, and whether
the primary pathology is due to demyelination or axonal loss or to
both. Conduction studies investigate only large myelinated fibers,
and therefore in some instances there is discordance between the
morphology and physiology. Acquired demyelinating neuropathies
are sometimes associated with focal slowing of conduction or
with conduction block. The demonstration of conduction block
is important, but several requirements must be fulfilled in terms
of technique, clinical context, and temporal development in order
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to avoid errors. It is very important to have standardized values
in every laboratory with the purpose of the obtained results can
be reproduce. An important factor is to know the anatomy and
the most common anatomical alterations; as well as, the specific
technics and measurements adapted to get latencies and nerve
conduction studies reliable.

SY17-311A-01

EFFECTS AND MECHANISM OF PHYSICAL
MODALITIES IN KNEE OSTEOARTHRITIS

Chengqi He
Huaxi Hospital Affiliated to Sichuan University, Chengdu, China

Osteoarthritis (OA) is the most common chronic joint disorder
involving the degradation of articular cartilage, the remodeling
of subchondral bone and the inflammation of synovial membrane.
OA commonly affects knees, hips, and hands and is characterized
by clinical symptoms and signs, such as pain, stiffness and mo-
tor dysfunction. Many guidelines about OA treatment containing
medication and (or) non-medication approaches have been recom-
mended by plenty of associations and societies of orthopaedics
and rheumatology. Physical modalities as the very important
non-drug approaches could have impact on articular cartilage,
subchondral bone and synovial membrane in various biochemistry
and biomechanics pathway. We searched the Cochrane Library,
Medline and Embase from first published to April, 2013, with

” CLINT

the search terms “knee osteoarthritis”, “cartilage”, “subchondral
» e b e » e

bone”, “synovial membrane”, “exercise”, “transcutaneous elec-
trical nerve stimulation (TENS)”, “pulsed electromagnetic fields
(PEMFs)”, “therapeutic ultrasound (TU)”, “shock wave therapy
(SWT)”, “microwave”, “whole body vibration (WBV) ” and “low
level laser therapy (LLLT)” and various topic-specific terms.
Studies were considered eligible if they contained the application
of the above physical modalities on knee OA. Essential data and
information were extracted and concluded from these preclinical
and clinical studies. There is evidence to support effectiveness
via provision of exercise, TENS, and therapeutic ultrasound.
Potentially beneficial treatment options for cartilage regeneration
include PEMFs. Promising interventions that would be beneficial
to improve dysfunction of OA patients include SWT and WBV.
LLLT and microwave could relieve synonitis and even reestablish
the knee functioning. We a strategy that combine different physi-
cal modality according to individual underlying effects. Several
novel therapies (e.g. an electrode array, biofeedback rehabilitation
and so on) underway to inform the future practice. The review
emphasized the effectiveness, mechanism, parameter, precaution
and side effect of each physical modality. This may provide an
evidence-based reference for clinical professional.

SY17-311A-02

RECENT ADVANCED REHABILITATION OF
OSTEOARTHRITIS

Mao-Hsiung Huang
Kaohsiung Medical University, Chinese Taipei

The pathogenesis of OA is divergent with biomechanical and non-
biomechanical factors. The former are characterized by the incon-
gruence of the articular surface, and the properties of the subchondral
bone. In addition to heritability, nutrition and hormonal, cytokine
influences belong to the non-biomechanical factors. Cytokines in-
teract with transcription factors and enzymes. For instance, IL-1f
actives synthesis of MMP-3 and 13. TNF-a induces the enzyme
COX2. VEGF increase the secretion of MMP 1,3 and 13 and at the
same time induce IL-1p and TNF-a. In which IL-1p, TNF and IL-6
seem to be the main pro-inflammatory cytokines involved in the
pathophysiology of OA. Obesity also contribute to hand OA due to
a systemic effect involving the pro-inflammatory and degenerative



role of adipokines secreted by adipose tissue. Exercise is generally
considered anti-inflammatory and may be an important treatment for
reducing osteoarthritis risk, especially in obese individual. Studies
showed that cyclic passive joint motion reduced the expression of
IL-1pB and cyclooxygenase-2, and increased the expression of anti-
inflammatory cytokine IL-10. Further, cyclic loading also reduces
the expression of inflammatory induced cartilage catabolic media-
tors, metalloproteinases and aggrecanases. The subchondral bone
is involved in the pathophysiology of OA, both by biochemical and
mechanical pathways. Over-loaded OA subchondral bone osteoblast
express a pro-angiogenic and pro-inflammatory phenotype which
contributes to the structural changes sclerosis and bone marrow le-
sion visible in OA. From the physical therapy studies showed that
extracorporeal shockwave therapy has chondroprotective effect
associated with improvement in subchondral bone remodeling in
the initiation of induced OA.

SY17-311A-03

EVIDENCE BASED MEDICINE IN THE
DIAGNOSIS AND MANAGEMENT OF HAND
OSTEOARTHRITIS

Fitnat Dincer
Hacettepe Medical Faculty, Dept of PRM, Ankara, Turkey

Introduction: In this abstract, especially the Diagnosis & Man-
agement of HOA is outlined depending essentially on the recent
EVIDENCE BASED RECOMMENDATIONS (EBR) and lit-
erature. Material and Method: EBR for the Diagnois of HOA,
according to; risk factors, clinical, subsets, differential diagnosis,
images and laboratory tests is mentioned in details with Levels
of Evidence. Also EBR for the Management of HOA developed
through three Delphi rounds, according to; general, non-phar-
macological, pharmacological, invasive, surgical, with levels of
evidence is given through the lecture. Results: The results of 3
Delphi rounds, for Diagnosis 108, for Management of HOA 309
literature depending on Evidence Based Medicine and Hierarchy
with Levels of Evidence is presented. Conclusion: ¢ Pain relief ,
restoration of function remain the primary treatment objectives; ®
These are best achieved by a combination of pharmacological &
nonpharmacological treatment especially by application of PRM
procedures; * Surgery remains the last resort for restoration of
function if all else fails.

SY17-311B-01

USING CARF STANDARDS TO BUILD
EXCELLENCE IN REHABILITATION PROGRAMS

Christine M. Macdonell
CARF International, United States

As rehabilitation providers develop and grow, a systematic manage-
ment tool is needed to ensure that a person-centred, quality frame-
work that focuses on returning individuals in need of rehabilitation
to their most integrated setting is utilized in various rehabilitation
settings. The Commission on Accreditation of Rehabilitation
Facilities, (CARF International), an international peer-review ac-
creditation system, has been in existence since 1966. It is the only
accreditation organization that has standards that focus specifically
on the medical rehabilitation continuum of services for all ages of
individuals with medical rehabilitation needs including those with
stroke, brain injury, spinal cord dysfunction, limb loss, pain, ortho-
pedic, and neurological issues. The standards are dynamic tools that
allow rehabilitation providers to aspire toward excellence in their
daily work. It also links rehabilitation providers around the world
with a collaborative family of providers that are focused on sharing
and learning from each other about current and best practices that
are resulting in more individuals participating in their homes and
communities. This session will focus on sharing the framework
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of the CARF standards, the role of the rehabilitation physician as
well as consulting physicians in the interdisciplinary team, and how
to begin the journey of accreditation. Participants will be able to
identify the main components of the standards framework; their role
as a rehabilitation physician, and know the beginning steps toward
accreditation by the end of the session.

SY17-311B-02
BENEFITS OF CARF ACCREDITATION

John Melvin
Jefferson Medical College, United States

Objective: To provide participants information on the benefits
medical rehabilitation facilities gain from CARF accreditation.
Method: Expert observation. The author has been the medical
leader of facilities that have been CARF accredited for more than
30 years and has been a member of five CARF standards advisory
committees. Results: CARF accreditation provides the following
major benefits: (1) the CARF standards and surveys provide medical
rehabilitation facilities with expert input on the best practices for
service and business excellence, (2) they supply external profes-
sional validation of the need for the professional staffs of medical
rehabilitation facilities to adopt the consensus procedures included
in the standards, (3) they furnish external validation to the manage-
ment of medical rehabilitation facilities of the need to provide the
resources necessary to achieve program excellence and (4) they
supply a means for facilities through successful accreditation to
demonstrate their commitment to and implementation of programs
that achieve high quality standards, use resources wisely and focus
on outcomes important to their patients. Implications/Impact on
Rehabilitation: Participating in the CARF accreditation process is
one approach a medical rehabilitation facility can use to improve
its programs and operations. Achieving CARF accreditation permits
facilities to distinguish themselves from the numerous programs
that label themselves as rehabilitation, but which provide limited
services and outcomes.

SY17-311B-03

REHABILITATION QUALITY METRICS IN THE
WAKE OF AMERICAN HEALTH CARE REFORM
AND THEIR IMPLICATIONS FOR OTHER
NATIONS

Gerben Dejong

The Center for Post-acute Innovation and Research at the MedStar
National Rehabilitation Hospital (NRH) and the MedStar Health
Research Institute, United States

The Affordable Care Act, America’s health care reform law, creates
new quality reporting requirements for rehabilitation providers.
Beginning this year, hospital-based rehabilitation centers must
report select quality indicator or face a 2% reduction in payment
under the Medicare program, the nation’s largest health insurance
program for older and disabled beneficiaries. In 2016, Medicare
will link payment more directly to a rehabilitation center’s
performance, i.e., performance-based payment. The health care
reform law requires similar reporting and payment changes for
other types of post-acute rehabilitation providers such as skilled
nursing facilities and home health agencies. This presentation
will consider issues related to the validity, reliability, need for
risk adjustment, potential for gaming, timing of reports, linkage
to payment, unintended consequences, and above all the utility
for end users including patients, payers, accreditors, and providers
alike. The presentation will conclude with observations about the
extent to which proposed quality indicators under the health care
reform law are universally applicable and which are distinctively
American and thus not as generalizable.
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SY17-311B-04
GETTING BRAZIL ON CARFS MAP

Chistina May Moran Brito
Brazil

Abstract is missing.

SY18-301AB-01
Abstract is missing.

SY18-301AB-02
Abstract is missing.

SY18-301AB-03

F WAVE AND H REFLEX AS A MEASURE OF
EXCITABILITY OF THE SPINAL MOTONEURONS

Jun Kimura
University of lowa Healthcare, lowa City lowa, United States

H-reflex amplitude shows a significant reduction after voluntary
immobilization of calf muscles for 1-2 h and a quick recovery fol-
lowing muscle contraction. Similarly, sustained volitional muscle
relaxation for 1 to 12 h causes a muscle specific reduction of F-wave
persistence in proportion to the rest period. Mental simulation of
movement without actual muscle contraction suffices to block the
effect of volitional relaxation. A reversible change at the level of the
anterior horn cells can alter the MEP amplitude, commonly used as
a measure of cortical excitability. Additionally, reduced amplitude
of H reflex and the absence or low persistence of F wave, ordinar-
ily taken as a sign of conduction block, may result from reduced
excitability of the spinal motor neurons rather than a peripheral
nerve involvement.

SY18-301AB-04

NEUROPHYSIOLOGICAL STUDIES FOLLOWING
TOTAL C7 NERVE TRANSACTION FOR
RESTORATION OF INJURED PERIPHERAL AND
CENTRAL FUNCTION

Yu Zhu'?3*, Xu-Yun Hua’, Mou-Xiong Zheng’, Yan-Qun
Qiu’, Tie Li’, Yun-Dong Shen’, Su Jiang?, Jian-Guang
Xu?, Yu-Dong Gu’, Mark Hallett’, Wen-Dong Xu’

!Upstate Medical University State University of New York, ’Human
Motor Control Section, National Institute of Neurological Disorders
and Stroke, National Institutes of Health, Bethesda, USA, *Depart-
ment of Hand Surgery, Huashan Hospital, Shanghai Medical College,
Fudan University, Shanghai, China

Ipsilateral motor control for upper limb dysfunction of spastic hemi-
plegic hand have been observed via C7 nerve transfer from the unin-
jured side by a group of hand surgery and rehabilitation specialists
at Huashan hospital, Shanghai China. Clinical neurophysiological
studies including nerve conduction studies (NCS), somatosensory
evoked potentials (SEP), and motor evoked potentials (MEP) were
performed before and after the operation with follow-up of 2 years
in 6 patients (7-11 years of age) who underwent the operation of
“cross-neck C7—C7 neurotizatio”. The C7 nerve root on the healthy
side was connected to the C7 nerve on the paralyzed side via a nerve
graft at the neck level. It is demonstrate that this novel approach can
improve motor function in humans of the paralyzed upper extremity
by producing an enhancement of the ipsilateral motor control. The
correlative clinical neurophysiology demonstrates the underlying
mechanism of the clinical findings of the significantly improved
motor function. This novel approach can improve motor function in
humans of the paralyzed upper extremity by producing an enhance-
ment of the ipsilateral motor control. This is an exciting new advance
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in the therapy of hemiplegia extremity and the development of a
comprehensive and innovative rehabilitation strategy is deserved.

SY18-301AB-05

MANAGEMENT OF CHRONIC PAIN: WHY
AND HOW TO USE A NMULTIDISCIPLINARY
REHABILITATION APPROACH

Sridhar Vasudevan
Wisconsin Rehabilitation Medicine Professionals, SC, United States

Pain is a complex biological-psychological and social phenomenon.
The last 50 years has revealed a better understanding of the complex
mechanisms involved in the perception and reaction to pain. From
a simplistic peripheralist approach of tissue injury —Translation of
mechanical, chemical and thermal stimuli to electrical impulse;
then transmission to the brain where pain is perceived, we now
understand the constant modulation of pain perception and reaction
by central processes, and cognitive appraisal, that includes motiva-
tion/affect. Pain frequently leads to “disability.” It is important to
understanding the complexities of disability and how “pain behav-
iors” are influenced by legal, social and personality factors. Dis-
ability is a “behavioral response to impairments by the individual,
as well as, others including family members, friends, physicians,
employers and the social-legal-disability systems.” Management
of chronic pain requires the judicious use of multi-modal therapies
that include: pharmacological, interventional, surgical, physical and
rehabilitation, and psychological approaches. The goal in treatment
is to improve function despite the inability to eliminate the symptom
of pain. The goal is to decrease “pain behaviors” and “increase
function” using a multidisciplinary rehabilitation approach”. WHY
rehabilitation approach works well is based on the complex Bio-
Psycho-Social aspects of pain and the influence of psycho-social
and legal factors that are more relevant in the individual with pain
related disability. The HOW of rehabilitation of these individuals
with chronic pain, relies on the principles of rehabilitation which
is the process of addressing not only the medical, but the physical,
psychological, social, vocational, emotional, economic, legal and
familial aspects of the individual with impairments, so as to focus on
increasing function, prevent and reverse disability, thus improving
quality of life for the individual with chronic pain.

SY18-301AB-06
MYOFASCIAL PAIN AND CHRONIC PAIN

Yoonkyo Kang
Korea University Hospital, Korea

Chronic pain is pain that has lasted for a long time, 3 months or 6
months since onset. In addition to the physical pain, chronic pain is
associated with higher rates of depression, anxiety, sleep disturbance,
and insomnia. Bio-psycho-social model of chronic pain is good to
explain that chronic pain is related with myofascial pain. There are 3
factors, predisposing, precipitating and perpetuating factors to transi-
tion from acute to chronic pain. All of the above mentioned factors are
closely related with physical, psychological and social life situations.
Especially almost all perpetuating factors are postural and activities
problems. Simply the activities in the human life are the products of
interaction of the brain and muscles. Chronic pain may contribute
to decreased physical and social activity due to fear of exacerbating
pain. During the transition process from acute to chronic pain con-
dition, the passive living attitude, including rest, limited activities,
depressed mood, withdrawal from social life etc, resulted in muscle
change (weak, tight, contracture). Finally these behaviors brought
in negative impact many areas of life. And chronic pain syndromes
become complex, involving all aspects of the patient’s life and with
rare exceptions, include a significant, if not dominant myofascial
trigger point component. The statuses of the muscles are the major
objectives to manage the chronic pain. So the pain physician must
understand above conditions and actively resolve the muscle problem
itself and involve in patient’s life and try to modify it.



SY18-301AB-07

SINGLE FIBER ELECTROMYOGRAPHIC STUDY
IN MYOFASCIAL PAIN SYNDROME

Chein-Wei Chang
National Taiwan University, Chinese Taipei

Myofascial pain syndrome (MPS) is a chronic muscular pain
disorder affecting one or more muscles or groups of muscles,
accompanied by regional muscular trigger points. It has become
one of the most important chronic musculoskeletal problems
encountered in clinical practice. Although the true cause of this
disease remains unclear, many recent studies demonstrate that
neuropathies and disintegration of motor and sensory nerve
functions are possibly the most important causes of this disease.
Single-fiber electromyography (SFEMG) is known as a sensi-
tive clinical method for test of the stability of the neuromuscular
transmission and assessment of functional integrity of periph-
eral nerves. Stimulated SFEMG examination has evolved into
a useful method for studying the physiology of neuromuscular
transmission in the muscles over trunk and neck. We performed
stimulated SFEMG by inserting a needle electrode directly into
the trigger point of upper trapezius and levator scapulae muscles
and record the muscle fiber action potential in the patients with
cervical MPS. The mean consecutive difference (MCD) values
were found significantly increased in the tested muscles. The
abnormal MCD values demonstrate the evidence of neuroaxonal
degeneration and neuromuscular transmission disorders in the
trigger point muscles of MPS patients. This result reveals a
synaptic delay of motor endplates in motor unit and may signify
evolving instability of neuromuscular transmission. This evidence
strongly suggests the dysfunction of neuromuscular junction at
endplate region is possible a result of disintegration of spinal
motor neurons in MPS patients.

SY18-301AB-08

CURRENT STUDIES OF MYOFASCIAL PAIN
SYNDROME

Ta-Shen Kuan
National Cheng Kung University-Department of Rehabilitation
Medicine, Chinese Taipei

Myofascial pain syndrome (MPS) is characterized by the exist-
ence of a myofascial trigger point (MTrP). The characteristic
of electromyographic activities recorded from an MTrP locus is
regarded as spontaneous electrical activity (SEA), which includes
endplate noise (EPN) and endplate spike. EPN is probably related
to excessive leakage of acetylcholine (ACh) in the neuromuscular
junction, which causes focal contracture of myofibrils in the end-
plate zone and then the formation of the taut band, and finally the
MTtP. The pathogenesis of MTrP could be attributed to the “energy
crisis” hypothesis from local hypoxia. In an MTrP region, multiple
hyperirritable loci can be found, and “Multiple Loci Theory” has
been proposed. Each MTrP locus consists of a sensory component
(a sensitive locus) and a motor component (an active locus). The
sensory components of the MTrP locus are sensitized nociceptors
that are responsible for pain, referred pain, and local twitch re-
sponses (LTR). The motor components are dysfunctional endplates
that are responsible for taut band formation as a result of excessive
ACh leakage. The prevalence of LTR or EPN has been shown to be
correlated to the irritability of an MTrP. Botulinum toxin type A,
through blocking the release of ACh in the neuromuscular junction,
is beneficial in the management of MPS. Monochromatic infrared
photo energy (MIRE), approved for increasing local circulation,
has been shown to be effective in decreasing EPN prevalence in
recent animal and human studies. Therefore, MIRE could be a
useful option in the treatment of MPS.
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SY18-301AB-09

COMPREHENSIVE CARDIAC REHABILITATION
IN SEVERE HEART FAILURE PATIENTS WITH
LEFT VENTRICULAR ASSIST DEVICE

Shigeru Makita
Saitama International Medical Center, Saitama Medical University,
Japan

Left ventricular assist device (LVAD) is increasingly used as a
bridge to cardiac transplantation and may be used as a long-term
therapy for end-stage heart failure. The importance of rehabilita-
tion for improving exercise capacity after implantation of LVAD
or maintaining physical activity for heart transplantation has been
recognized. Because of shortage of donor hearts in Japan, severe
heart failure patients must wait for over 2 years with LVAD. LVAD
patients show extremely low exercise performance because of
low cardiac output, advanced skeletal muscle atrophy, increasing
sympathetic activity and acceleration of inflammatory cytokines.
Peripheral metabolic impairments in these patients such as decreas-
ing of oxidative muscle fiber distribution and increasing anaerobic
state may be suggested. Exercise training can ameliorate these
conditions through improvement of exercise performance. In ad-
dition to these physiological impairments, LVAD patients show
various cognitive declines and deteriorations of ADL (activities
of daily living). Therefore comprehensive cardiac rehabilitation
is strongly recommended. Recently, new-generation continuous
flow type LVADs such as EVAHEART and DuraHeart have been
carried out in a limited group of severe heart failure patients in
Japan. In this lecture, I mention following points of rehabilitation
for LVAD patients: 1) characteristics of cardiopulmonary exercise
testing (CPX); 2) effects of exercise training and trainability; 3)
importance of resistance training; 4) new approaches for cognitive
decline, swallowing disorder and ADL impairment; and 5) future
directions of rehabilitation in new LVAD era.

SY18-301AB-11

CARDIAC REHABILITATION FOR
PHYSIATRISTS: CHALLENGES, OPPORTUNITIES
AND NEW TECHNOLOGIES

Matthew Bartels
NY Presbyterian Hospital, Columbia Univ., United States

Cardiac rehabilitation is a field where rehabilitation medicine can
apply the principles of exercise and mobilization along with the
strength of leading multidisciplinary teams to treat the increasingly
complex needs of cardiac patients. Even with advances in treatments,
cardiac disease is still the number one killer of patients and is a lead-
ing cause of disability. This talk will discuss the newest advances
in rehabilitation for patients with advanced cardiac disease and will
discuss the role of physical medicine and rehabilitation in the care
of patients before and after heart transplantation, insertion of left
ventricular assist devices (LVAD), and with advanced heart failure.
New advances in treatment that decrease length of stay and improve
function will be explored, including early mobilization in the ICU,
in and outpatient management of LVAD, treatment of advanced
heart failure with exercise, post cardiac transplant rehabilitation
and consideration of the impact of pulmonary vascular disease and
right heart failure. Participants will have an understanding of the
range of challenges seen with advanced heart disease and the role
of rehabilitation in restoration of function and improving quality of
life for patients with severe heart disease and heart failure before
and after transplant and LVAD. Brief discussion will also be made
the role of physical medicine and rehabilitation in the advancing
cutting edge and future technologies such as stem cell treatments
and gene therapies.
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SY18-301AB-12

PHYSIOLOGICAL ISCHEMIC TRAINING IN
REHABILITATION OF ISCHEMIC DISEASES:
FROM THEORY TO CLINICAL PRACTICE

Xiao Lu, Jianan Li, Song Lin, Mei Sheng, Jin Gao
The First Affiliated Hospital of Nanjing Medical University, China

Physiological ischemia training means reversible ischemia train-
ing of normal skeletal muscles results the collateral formation
in remote pathological ischemia organs. Animal research has
shown that controlled levels of myocardial ischemia could induce
collateral recruitment in ischemia myocardium. However, how
to induce the safe and effective myocardial ischemia without
eliciting any cardiovascular accidents is still far from clear. Some
studies have shown that brief controlled episodes of intermittent
peripheral muscular ischemia of the arm or leg can protect against
prolonged ischemia occurring in a distant organ. A study by our
group showed that ischemic isometric exercise training which
induced by electrical stimulation of normal limbs or tourniquet
induced ischemia training in normal limb could facilitate collat-
eral formation in remote ischemic limbs or ischemia myocardium
of rabbits. Not only in animal studies but also in human studies
with patients of coronary artery disease, the results showed that
physical ischemia training (PIT) induced by isometric handgrip
for one months may facilitate remote collateral recruitment and
collateral growth through coronary flow index (CFI) and Single-
photon emission computed tomography (SPECT) assessement,
respectively.

SY18-302AB-01

THE REHABILITATIVE MANAGEMENT OF
CEREBRAL PALSY

Chang-Il Park
Konyang University Hospital, Korea

The definition of cerebral palsy (CP) is a group of permanent disor-
der of the development of movement and posture, causing activity
limitation, that are attributed to non-progressive disturbances that
occurred in the developing fetal or infant brain. The method of early
diagnosis and treatment of CP were reported by many researchers.
Diagnostic methods include physical examination, MRI and PET
CT. Many assessment tools are used to measure function, spastic-
ity and movement disorders. Managements include physiotherapy,
occupational therapy, speech therapy, orthotics, chemical nerve
block, orthopedic surgery, neurosurgery and intrathecal baclofen
pump. Because CP shows various status, the management method
should be selected according to the condition of each patient with
CP. The age is one of factors to select management methods. Physi-
cal therapy, occupational therapy and orthotics are recommended
until the age of 2. Recently some reported the effect of stem cell
therapy in infant but this is not popularly used. From 3 years of
age nerve block with alcohol or phenol are recommended. Around
from 5 year old age, orthopedic operation or neurosurgery may be
recommended. Sometimes the patient with CP needs spine surgery
to correct deformity of spine. Orally administered medications
such as GABA agonist, muscle relaxants and seizure medication
are used. The management of CP should be planned according to
conditions of patient with CP.

SY18-302AB-02

NEW INNOVATIONS IN PEDIATRIC
REHABILITATION

Magrate Turk
SUNY Upstate Medical University, United States
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Pediatric rehabilitation encompasses a broad range of childhood-
onset disabilities, a knowledge-base of pediatric-specific pathologies
and management, and an awareness of developmental progress as it
relates to diagnosis and interventions. Strategies have advanced over
the years with more attention paid to understanding motor control,
use of robotics and functional electrical stimulation (FES), long-
term health and functional outcomes for adults with childhood onset
disabilities, and the need for an evidence-base for practice. This
presentation will review the latest knowledge regarding constraint-
induced therapies; use of FES, robotics, and body-weight support
to enhance motor progression; programs and promote health and
wellness for children and adults with disabilities; and new informa-
tion about the health of adults with childhood-onset disabilities with
increasing use of national registries. Specific information related
to outcome measurement tools will also be addressed, specifically
in the areas of gross motor function and isolated, selective motor
control as measures of outcomes for interventions related to motor
performance.

SY18-302AB-03

THE EPIDEMIOLOGICAL CHARACTERISTICS OF
CHILDREN WITH CEREBRAL PALSY IN CHINA

Xiaojie Li'?, Songpo Yao’, Qifeng Sun'?

!Rehabilitation center for child with cerebral palsy of Heilongjiang
province, *Rehabilitation medicine college of Jiamusi university,
SPublic health college of Jiamusi university, China

Objection: To define the epidemiological characteristics of 0—6
years old cerebral palsy (CP), including the incidence, prevalence,
types and the situation of treatment in China. Method: By stratified
cluster sampling method and household survey through question-
naires. The range of survey covered 8 provinces and the sample
amount was 198,781. Result: Preliminary results were the incidence
of CP 3.6%0 (0—1 years old) and the prevalence of CP 3.45%. (0-6
years old). The incidence and the prevalence of CP was difference
in the different areas, as the highest incidence of Henan and lowest
of Shandong, as well as the highest prevalence of Qinghai and the
lowest of Beijing. The percentage of CP types was spastic 52.52%,
dyskinetic 11.16%, rigid 2.41%, ataxia 7.22%, hypotonic 13.57%
and mixed types 13.13%. 70.19% CP children could be provided
the treatment in the local areas but 27.91% could not. 29.23% of
CP received treatment in the hospitals, 38.25% in the communities
and 32.51% in both hospitals and communities. /mplications: It was
the largest epidemiological investigation and provided the basis for
the formulation and implementation of effective control of children
with CP in China.

SY18-302AB-04

CURRENT PRINCIPLES AND PRACTICES TO
MAXIMIZE FUNCTION IN CHILDREN WITH
CEREBRAL PALSY AND SPINAL BIFIDA

Sam Wu
Childrens Specialized Hospital, United States

Cerebral palsy and spina bifida are two of the most common di-
agnoses that pediatric physiatrists encounter. However, children
with both cerebral palsy and spina bifida are less commonly
encountered. These children often have functional deficits that
are discordant with the level of their spina bifida lesion. Due to
these mixed clinical findings, their treatment must be modified
accordingly. This presentation discusses the current principles and
practices to maximized functions in these children with cerebral
palsy and spina bifida. Management options for spasticity, mobil-
ity and activities of daily living for these patients are included in
the discussion.
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BRIDGING CARE FOR PEOPLE WITH CEREBRAL
PALSY: TRANSITIONING CARE FROM
CHILDHOOD TO ADULTS

Heakyung Kim
Columbia University, United States

Cerebral palsy (CP) is the most common childhood disability. CP
occurs in an estimated 3.9 children per 1000 children. Despite the
medical and physical complications in individuals with CP, medical
care, rehabilitation and assistive technology will improve life ex-
pectancy for those with CP. Approximately 65 to 90% of individuals
with CP will live into their adult years. Although CP is traditionally
regarded as a childhood condition, it is actually a life-long condition,
affecting adults in ways that may be as complex as its impact on
children. When transferred from childhood to adulthood care, adults
with CP and their families face obstacles in searching for medical,
physical and psychological care. The coordination and delivery of
care and services for adults with CP need to be multidisciplinary in
order to be safe and efficient. This educational course will discuss
building a comprehensive transitional patient care center for CP
where all ages can access multidisciplinary care, such as setting
up a CP registry, providing evidence-based care and education for
patients, families and providers.

SY18-302AB-07

THE PROBLEMS WHICH SHOULD BE NOTICED
IN REHABILITATION THERAPY OF CEREBRAL
PALSY

Nong Xiao
Children’s Hospital of Chongqing University of Medical Science,
Chonggqing, China

Children’s rehabilitation therapy for cerebral palsy has been
widely carried out in the world. In clinical work, a comprehen-
sive and precise evaluation of patient is necessary in the process
of diagnosing, making the therapy plan and assessing curative
effect. To distinguish those similar diseases from cerebral palsy
can minimize the risk of rehabilitation. To learn how to diagnose
and treat cerebral palsy combined with epilepsy is the problem we
should specially pay attention to in present rehabilitation therapy
of cerebral palsy.

SY18-302AB-08

GENETICALLY TRANSMITTED DISEASES
LEADING TO PHYSICAL DISABILITY IN
CHILDHOOD

Ajit Kumar Varma

Health Department, Bihar, (Patna Medical College, Patna), India,
Head, Dept. of Rehab. Medicine, Patna Medical College, Patna
800004, India

Knowledge of chromosomal aberrations relating to manifesta-
tions of childhood disability helps Physiatrists to come over a
conclusion in many of these situations. Whenever a child with
physical disabilities, mental retardation/facial dysmorphism or
with multisystem involvement is encountered in practice, one
should always seriously consider karyotyping. It is not possible
to mention each and every condition that has got a genetic base,
presenting with either physical/mental disabilities, yet it has to be
kept in mind while evaluating a child with physical or with mul-
tisystem involvement manifesting with disabilities. The severity
of these disabilities also depend to a large extent on the pattern of
chromosomal involvement. Some disabilities are either physical or
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may be associated with mental and in some cases may be overlap-
ping. The age of onset of such disabilities are different depending
upon chromosomal disorder. Many of them are congenital, that
is onset manifests right from birth while some manifest in early
childhood and other may be as a late as to appear in adolescent
period. While most of the autosomal recessive disorder have early
onset period, the autosomal dominant ones have a invariably late
onset. Chromosomal anomalies may thus lead to a vast number
and varieties of childhood disabilities. Thus genetic analysis and
chromosomal study helps to diagnose the reason for childhood
physical abnormalities. Not only diagnosis, but also the prognosis
of such disorders can be assessed and predicted while planning
rehabilitation outcome of such children disabilities.

SY18-302AB-09

DISABILITY AND REHABILITATION IN
CHILDREN WITH SPINA BIFIDA

Nobuhiko Haga
The Univ. of Tokyo, Japan

Though the incidence of spina bifida (SB) has decreased in western
countries, it has not decreased in Japan and SB is still one of the
important diseases in pediatric rehabilitation. Formerly the concept
of “selective treatment” was introduced in myelomeningocele
(MMC), which is now the main target of treatment. Progression of
neurosurgical treatment for MMC and hydrocephalus and urological
management led to improved prognosis and recently rehabilitation
plays a major role in the team approach for SB. Disability in SB
includes those from central nervous system involvement (epilepsy,
mental retardation, and cognitive dysfunction), motor and sensory
disturbance in the trunk and lower limbs, and bladder/rectal dis-
turbance. Rehabilitation starts in the neonatal period to manage
limb deformities and contractures and for gaining motor function,
followed by rehabilitation toward standing and walking based on
the prediction of future motor function. Though neurosegmental
level mostly affects the ambulation, rehabilitation for patients with
high-level SB with poor ambulatory prognosis is also important. Re-
habilitation specialists who manage SB patients should understand
the indication of surgery for tethered spinal cord and orthopedic
surgery for limb deformities. Recently prenatal diagnosis of MMC
has developed and rehabilitation specialists are expected to join in
the explanation for parents. In addition, fetal surgery for MMC has
been reported to decrease the incidence of hindbrain herniation and
hydrocephalus surgery and improve motor function. This situation
may change the concept of rehabilitation approach. Randomized
control trial to detect the effectiveness of fetal surgery is in progress
in the United States.

SY18-302AB-10
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REHABILITATION CARE FOR THE SPINAL
MISALIGNMENT IN CHILDREN BEFORE IT IS
TOO LATE

Bong-Ok Kim
Professor and Chairperson, Department of Rehabilitation Medicine,
Chungnam National University School of Medicine, Daejeon, Korea

Rehabilitation Medicine has an important and unique role in man-
agement of spinal problems in children as we often see patients
with congenital muscular torticollis (CMT), congenital scoliosis,
meningomyelocele, cerebral palsy, progressive muscular dystrophy,
idiopathic juvenile and adolescent scoliosis, etc. Most of the spinal
malialignment in children including idiopathic adolescent scoliosis
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have been considered as idiopathic for a long time. However, there
are cumulated evidences to show more underlying causes which
will eventually bring the therapeutic measures into practice aiming
possibilities in treatment and prevention from becoming serious
musculoskeletal problems in the life ahead. Congenital muscular
torticollis is a simple neonatal problem which can be resolved
spontaneously with no treatment. But this will also cause cervico-
thoracic scoliosis in later childhood if neglected without addressing
balance the paracervical muscles. Pelvic malalignment is caused
by the various reasons in the lower extremities such as pes planus,
leg length discrepancy, abnormal torsional problems in sagittal,
transverse and coronal planes of the long bones and joints of the
lower extremities. Pelvic malalignment syndrome (PMS) is one of
the important causes of the thoraco-lumbar scoliosis in the second
decade of life. Therefore, evaluation of biomechanical alignment
of lower extremities and spine is critical in the everyday practice in
pediatric rehabilitation for early diagnosis of the potential hazard in
the growing musculoskeletal system. In this presentation the evalua-
tion and nonsurgical management of congenital muscular torticollis,
PMS from various causes and scoliosis of all types including simple
stretching or strengthening exercises, shoe modifications, foot and
spinal orthoses and appropriate seating systems.

SY18-303AB-01

FUNCTIONAL ELECTRICAL STIMULATION
IMPROVES THE WALKING FUNCTION AND
ADL OF SUBJECTS WITH EITHER ACUTE OR
CHRONIC STROKE

Tiebin Yan, Zhimei Tan, Wenwen Jiang

Sun Yat-sen Memorial Hospital of Zhongshan University, Guang-
zhou 510120, China

Background and objective: Most stroke survivors have walking
deficits. Functional electrical stimulation (FES) has been applying
to improve gait deficits after stroke. This study investigated the
effectiveness of FES based on a normal gait pattern on improving
walking ability and ADL in subjects with ischemic stroke. Methods:
A total of 101 subjects with first ischemic stroke were recruited.
Forty-five were within 3 months (Phase I) and 56 after 3 month
(Phase II) post-stroke. Subjects were randomly assigned into the
four-channel FES group, four-channel placebo group and a dual-
channel group. In Phase I, they were 16,15 and 14 respectively in
each group and in Phase II, 27, 14 and 15 (at the rate of 2:1:1),
respectively. The electrodes were applied on the four paralyzed
muscles of tibialis anterior, quadriceps, biceps femoris, gastroc-
nemius. The four-channel FES mimics the normal walking pattern,
the dual-channel stimulates the ankle dorsiflexion only while no
electrical output in the placebo stimulation. Stimulation lasted
for 30 min each session, once a day, 5 days a week for 3 weeks.
Outcome assessments in Phase I included Fugl-Meyer Assessment
(FMA), the Postural Assessment Scale for Stroke Patients (PASS),
Berg Balance scale (BBS), Functional Ambulation Category (FAC),
and the Modified Barthel index (MBI). Similar assessments were
in Phase II except for PASS and FAC but added a gait speed test
during a 10-meter walking. All were assessed before treatment,
weekly during the 3 week treatment. Results: All showed the
significant improvement after treatment within group with no sig-
nificant difference before treatment. After 3 week treatment, the
score of FMA, PASS, BBS, FAC, MBI in the four-channel group
were significantly improvement than the other two groups in Phase
I (p<0.05). In Phase 11, the significant increase was also found in
FMA, BBS and gait speed after 2 and 3 week treatment between the
groups of four channel FES and the other 2 groups (p<0.05). No
significant improvements were demonstrated between the placebo
and dual-channel group.Conclusions: In contrast to the placebo
stimulation and conventional dual-channel FES, four-channel FES
based on a normal gait pattern significantly improved the balance,
walking ability, gait velocity and ADL in subjects with either acute
or chronic ischemic stroke.
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SUCCESSFUL ACHIEVING OF EARLY
INDEPENDENCE, MOBILITY AND PSYCHIC
SUPPORT TO PEOPLE WITH MAJOR BURNS,
FROM INFANCY TO ELDERLY

Mario Giraldo-Prieto
University Hospital San Vicente Foundation -HUSVF-, Colombia

Early surgical techniques have decreased the mortality of people
who suffered burns; the mean/median Burn surface area (BSA)
in death people has increased up to 70 or 87%: it means greater
challenges for rehabilitation to higher disability in survivors. A
proposal to succeed in Early Rehabilitation since the first day of
admission to the emergency room should include at least seven
measures: 1. Prevent motor restriction: recognition of risk of
profound weakness, major disability and lesser functionality;
early techniques for controlling edema, positioning to prevent
contractures; alleviating diverse modalities of pain (tissue destruc-
tion, limbic, mechanic pain, neuropathic); appropriate exercise
prescription according to healing process and related trauma;
nurse-physiotherapist coordination to mobilize patients while
the sedative analgesia; protective mobilization; early intermittent
intensive application of static or dynamic splints; watchful follow
up of nerve lesions; prevention of decubitus ulcers. 2. Stimulate
early self-care to recover independence by home simulated facil-
ity and adaptive orthoses. 3. Protect surgeries by transient stop of
segmental mobility. 4. Psychological-social support: understand
the narrow connection between the suffering of mind, soul and
body; detect higher risk of deranged psychological status or poorer
quality of life; self-image; hopes; therapeutic sessions according
to psychological development in children; psychiatric support. 5.
Education: healing prognosis to family and patient; care of the
scars; health available services; resources to regain participation.
6. Timing: precise coordination to set all the measures. 7. Follow
up of late skin pathological healing and early use of pressure gar-
ments/silicone gel sheets.

SY18-303AB-03

A SURVEY ON THE CURRENT STATUS OF BURN
REHABILITATION SERVICES IN CHINA

Jian Chen', Wp Cecilia’, Tsang Li’, Hong Yan/',
Guangping Liang', Jianglin Tan’, Sisi Yang', Jun Wu'
!Institute of Burn Research, State Key Laboratory of Trauma, Burn
and Combined Injury, Chongqing Key Lab for Disease Proteomics,
Southwest Hospital, Third Military Medical University, Chongqing
400038, China, *Department of Rehabilitation Sciences, The Hong
Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong

Background: In China, there is a very long history of burn wound
treatment, but the specialized burn care units were built up only from
1958. With more than 50 years of practice, great achievements have
been made in burn wound care and surgeries in the country. How-
ever, in terms of burn rehabilitation, the development appears to be
slow. In order to determine the current status of burn rehabilitation
services in China, a survey was conducted targeting various burn
centers around the country. Methods: A comprehensive survey was
conducted and collect data related to (1) the admissions and staffing
of the burn centers; (2) availability of rehabilitation services, number
and educational background of specialized personnel dedicated in
burn rehabilitation therapy; (3) the difficulties leading to the lag of
the burn rehabilitation services. The survey was sent to the Chief of
87 burn centers via E-mail. For those who did not respond within
one month, a second reminder was sent out. Results: A total of 39
(44.8%) burn centers responded to our survey. These centers geo-
graphically distribute in nearly 70% of the administrative provinces
in China, so the results could well represent the current burn care
system. Most centers have recognized the importance of rehabili-
tation therapy and remarkable improvements of outcome in burn



patients have been achieved. There is a very huge number of burn
patients that need rehabilitation therapy, but most centers face the
problems of shortage of rehabilitation therapists which apparently
could lead to the difficulties in delivering a quality rehabilitation
programme for patients. Although the time of rehabilitation therapy
is far earlier than before, it is still not widely accepted in acute burn
care stage. There are more specialists joining the burn center and
become team members of the professional burn team. However,
professional education and training in the burn specialty appear
minimal. Problems impede the progress of rehabilitation therapy
are: lack of rehabilitation knowledge in medical staff as well as
the public, the shortage of specialized personnel and relatively low
educational background of this team, lack of standard guidelines for
rehabilitation treatment instructions, and lack of funding from the
government. Conclusion: After 20 years of clinical practice, rehabili-
tation concepts are well accepted and many forms of rehabilitation
techniques are carried out in most burn centers who responded to
the survey. Yet, the results also indicate that there is a short history
of rehabilitation practice among the burn centers. There is a burning
need to enhance the development of rehabilitation services so as to
meet with the demands of management of severely burn patients
in China. Some suggestions are made to improve the current burn
rehabilitation services which would include: (1) provide rehabilita-
tion education program to burn surgeons, therapists, nurses, as well
as patients, families and the public; (2) set up standard guidelines
for clinical instruction of rehabilitation therapy; (3) build an inter-
disciplinary burn team; (4) more investigation and research on the
physical and psychological outcomes of burn patients should be
carried out; (5) administrative measures should be implemented in
terms of staffing, funding and offering insurance to burn survivors.
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RECOVERY OF LOCOMOTION AFTER SPINAL
CORD INJURY: LUMBAR MICROENVIRONMENT
AND ACTIVITY-DEPENDENT PLASTICITY

Michele Basso
Professor and Associate Director, School of Health and Rehabilita-
tion Sciences, The Ohio State University, United States

Spinal cord injury (SCI) results in lasting functional impairments
despite neurorehabilitation. At least 3 factors may impede further
recovery —type of training, when the intervention is delivered
after SCI and severity of neuroinflammation in the cord. Using a
murine model of contusive SCI, we examined the interaction of
these factors. Specifically, we used manually-assisted treadmill
training delivered early or late after SCI while reducing matrix
metalloproteinase 9 (MMP-9), an early regulator of inflammation.
A timecourse examination of C57BL/6 (WT) mice (n=23) 1 week
post injury revealed a 4-fold increase in MMP-9 protein by 7 days in
the lumbar cord (p <0.05). In situ gelatinase zymography localized
active MMP-9 in lumbar vasculature. To determine effects on motor
relearning, we compared recovery in MMP-9 knock out (KO) and
WT mice with SCI divided into 4 training groups acutely: KO +
treadmill (TM) training (n=6); KO no exercise (No Ex; n=7); WT +
TM training (n=28); and WT No Ex (n=24). Acute training occurred
2-9d post SCI. Robust recovery occurred only with TM training plus
MMP-9 depletion (BMS: KO+TM=4.08+0.27, WT+TM=1.314+0.31,
KO NoEx =2.540.67, WT NoEx =1.62+0.43; p<0.05). Kinematic
and gridwalk improvements outlasted training by 4 wks (p<0.05).
MMP-9 deletion reduced pro-inflammatory IL-1f over 40% vs WT.
Training initiated late after SCI (35-42 d) failed to improve recovery.
Together, these findings demonstrate that robust locomotor recovery
can be achieved after SCI if task specific training is initiated early
under conditions of attenuated local inflammation.
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GLIAL CELL TRANSPLANTATION-MEDIATED
AXONAL REGENERATION AFTER SPINAL CORD
INJURY

Xiao-Ming Xu
Spinal Cord and Brain Injury Research Group, Indiana University
School of Medicine, United States

Oligodendrocyte (OL) replacement can be a promising strategy for
spinal cord injury (SCI) repair. However, the poor post-transplanta-
tion survival and inhibitory properties to axonal regeneration are two
major challenges which limit their use as donor cells for repair of
CNS injuries. Therefore, strategies aimed at enhancing the survival
of grafted oligodendrocytes as well as reducing their inhibitory prop-
erties, such as the use of more permissive oligodendrocyte progeni-
tor cells (OPCs), also called glial restricted precursor cells (GRPs),
should be highly prioritized. Schwann cells (SCs) transplantation is
a promising translational strategy to promote axonal regeneration
after CNS injuries, partly due to their expression and secretion of
multiple growth-promoting factors. Whether grafted SCs have any
effect on the biological properties of grafted GRPs remains unclear.
Here we report that either SCs or SC conditioned medium (SCM)
promoted the survival, proliferation, and migration of GRPs in vitro.
When GRPs and SCs were co-grafted into the normal or injured
spinal cord, robust survival, proliferation, and migration of grafted
GRPs were observed. Importantly, grafted GRPs differentiated into
mature oligodendrocytes and formed new myelin on axons caudal
to the injury. Finally, co-grafts of GRPs and SCs promoted recovery
of function following SCI. We conclude that co-transplantation of
GRPs and SCs, the only two kinds of myelin forming cells in the
nervous system, act complementarily and synergistically to promote
greater anatomical and functional recovery after SCI than when
either cell type is used alone.

SY18-303AB-08

THE NORTH AMERICAN EXPERIENCE WITH
STEM CELL TRANSPLANTATION TO TREAT
MULTIPLE SCLEROSIS

George Kraft
The University of Washington, United States

Multiple sclerosis (MS) is known to be an immune mediated dis-
ease. The current hypothesis explaining the development of MS
is as follows: During development of the human immune system,
the encounter of a foreign antigen will program the generation of
protective antibodies to that antigen if encountered later in life. In
persons with a predisposing HLA system, the later encounter of
a particular antigen may program an immunogenic attack on that
antigen--as well as a similar antigenic “mimicker” in the central
nervous system (CNS). No specific antigen has been identified in
all patients with MS, making it most likely that different antigens
are responsible for programing this antigenic attack on the CNS in
persons with different HLA genetic patterns. Thus, the only effec-
tive approach to treatment of MS continues to be medications that
alter the immune system—so-called disease modifying treatments
(or DMTs)-blocking the attack on the CNS mimicker. Research
has shown that the more the immune system can be suppressed,
the greater the therapeutic benefit on MS. However, with greater
immune suppression, the greater the danger of life-threatening side
effects; an immunocompromised patient runs the risk of illness
or death from a variety of causes.Consequently, in the late 1990s,
we considered ways to profoundly suppress the human immune
system without producing permanent, severe immunocompromi-
sation. The solution to this dilemma was discovered by Seattle
scientists who developed a technique to efficiently harvest and
cryopreserve large numbers of hematopoietic blood stem cells
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from patients with MS. Once this could be done, we were able
to attempt to eradicate patients’ immune systems with high doses
of chemotherapy, radiation therapy, and immunotherapy (using
antithymocytic globulin [ATG]). Ultimately, in further research,
we modified this treatment protocol by eliminating radiation
therapy and modifying the chemotherapeutic regimen. Since 1998
we have treated over 50 MS patients using these evolving HDIT/
HSCT protocols. Subjects have been followed for as long as 12
years. We discovered that the protocol that eliminated radiation
therapy and used the modified form of chemotherapy was better
tolerated and did not reduce the efficacy of the treatment. Also,
we identified that those patients with active inflammatory disease
activity, who were early in their disease course, responded best
to this treatment. We have found that patients with early, active
inflammatory MS respond very well to the HDIT/HSCT treatment,
and can be completely disease activity-free, and on no DMTs, for
3 to 4 years or more.

SY18-303AB-09

EXERCISE STIMULATES NEURAL CELLS

MIGRATION OF NEUROPROTECTIVE EFFECTS
AGAINST ISCHEMIA-REPERFUSION INJURY IN
A2A ADENOSINE RECEPTOR KNOCKOUT MICE

Xiang Chen
The Second Affiliated Hospital, Wenzhou Medical College, Wen-
zhou, China

Objective: To investigate the effects of treadmill exercise and
A2AR knock out on the activation of astroglial and microglia in
subventricular zone (SVZ) on transient focal cerebral ischemia
reperfusion injury in mice. Methods: The experiment included in
vivo and in vitro. In vivo, the transient focal cerebral ischemia
reperfusion model in mice was established with insertion of thread
embolish into middle cerebral artery (MCAO). Both A2Arecep-
tor knockout (A2AR (-/-), KO) and wild type (A2AR (+/+), WT)
were divided into control group (Sham group, S) and model group
(MCAO group, M) and treadmill exercise group (treadmill exercise
for 7 days and 14 days,T7d and T14d). Neurological behavior
was assessed on mice. One mouse of each group was stained with
2,3,5-triphenyl tetrazolium cholrid (TTC) to observe the infarct
volumes. Six mice of each group were observes by HE, Nissl
staining and the expression of glial fibrillary acidic protein(GFAP),
ionized calcium binding adaptor molecule 1 (Ibal) by immuno-
fluorescence (IF) and were to observe astrocyte and microglia
under laser confocal scan microscopy (LCSM). In vitro, microglia
was purchased and cultured after transferring 3-5 generation to
60—70%. Microglia oxygen glucose deprivation/reperfusion model
(OGD/R) was established. OGD/R microglia were divided into
deprivation oxygen and glucose groups in 4 h, 8 h, 12 h (OGD),
then reperfusion group (M), antagonists SCH58261 group (MS)
and control group (C), respectively; Microglia vitality was assayed
by MMT. Microglia were labeled with IBA-1 after cell climbing
and the expressions of adenosine A2AR mRNA and TNF-a mRNA
were measured by realtime PCR. Results: In vivo, the mice MCAO
model was established successfully. The neurological behavior
scores in M group at 7d were lower than ones in 1d and 3d after
reperfusion (p<0.05); in M3d groups were lower than in M1d
group after reperfusion(p <0.05); in treadmill exercise groups for
7d and 14d were lower than in control group (p<0.01); in groups
of KO or MKO with treadmill exercise for 7 days were lower
than WT group or MWT group (p<0.01, p<0.05), respectively.
TTC stain of brain slices showed S group had no white infarct
lesions; All of mice of M groups had white infract lesion located
subcortex of parietal and frontal and temporal lobe and caudate
nucleus; The infarct lesions of MKO7d group and MWT7d group
were decreased compared to ones of M1d and M3d group in same
genotypes; the infarct lesions located in cortex of T7d group were
decreased compared to group M; there were no infarct lesions in
T14d group. The nerve cells in ischemic penumbra which were
some degree of degeneration and losing, with obvious cytoplasm
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edema and pyknosis and vacuolization in model groups. The
number of Nissl’s body in the infarction and ischemic penumbra
of groups were loosed and arranged in sparse with dissolution and
vacuolization. Astrocyte activation in M groups was observed by
GFAP expression of mice brain slices. There were more masculine
expression of GFAP in model groups. The expression of GFAP in
SVZ was enhanced in 1d, 3d in MKO groups and MWT groups,
especially in 7d. There were no significant differences between
two genotype groups in 1d and 3d. The GFAP expression in
MWT7d group was more than in MKO7d group (p<0.01); in
T7d and T14d groups were lower than control group (p<0.01);
in T14d group was lower than T7d group (»p<0.01); in T7d and
T14d groups of KO were lower than in group of WT (»p<0.01).
Microglia in SVZ of S groups was in “resting” state and was
amoeboid appearance. The expression of IBA1 in SVZ was sig-
nificantly enhanced in 3d, 7d in MKO groups compared to one
in MWT groups (p<0.05). There was negative linear correlation
between the expressions of GFAP in SVZ in mice and neurological
behavior scores (r=-0.621, p<0.01). In vitro, microglia in group
O was activated with synaptic recoil, cells rounding, bigger, and
becoming an amoeba-like, spatially in group O8h; cell in group
024h was in fuzzy, cell swelling, edema, different degrees of
nuclear hyperchromatism, nuclear collapse. Not obvious changes
were observed in group M. Microglia vitality in group O has a
significantly difference in compared to group C (p<0.01), and
has not significantly difference between group M and group C
(p>0.05). IBA-1 in the microglia cytoplasm is red and clearly
shows cellular morphology under fluorescent microscope. How-
ever, it can not distinguish the activated microglia from the resting
microglia after OGD/R. A2AR mRNA expression is significantly
different between group M and group C (p<0.01, p<0.05); A2AR
mRNA expression in group M4h, M8h is increased, and reduced
in group M 12h; there is not significantly difference between group
MC and group MS (p>0.05). The expression of TNF-oo mRNA
in group M is significantly increased in compared with group C
(p<0.01, p<0.05), especially most obvious increased in group M8
(»<0.01). TNF-o mRNA in group MS is significantly less than in
group MC (p<0.01). Conclusion: 1. Treadmill exercise is helpful
in improving injured animal neurological behavior in early stage
by inhibition of glial activation in SVZ of MCAO mice.2. A2AR
knock out and A2AR antagonists SCH58261 are also helpful in
improving injured neurological behavior by inhibition of glial
activation in SVZ of MCAO mice. The neuroprotective mechanism
of treadmill exercise and A2AR knock out and A2AR antagonists
SCHS58261 may be related with down expression of TNF-o mRNA
from inhibition of glial activation in SVZ of MCAO mice.
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RECOVERY NEUROBIOLOGY FOR SCI:
INSIGHT GLEANED FROM STEM CELL-BASED
MULTIMODAL STUDIES

Yang (Ted) D Teng

'Departments of Neurosurgery and Physical Medicine & Rehabili-
tation, Harvard Medical School/BWH/SRH, United States, *Divi-
sion of SCI Research, Veterans Affairs Boston Healthcare System,
United States

Emerging evidence suggests that neural stem cells (NSCs) may
repair the CNS through multimechanistic strategies that are often
concurrent [1]. They may serve not only as tissue engineering
mediators, but also as vectors for the delivery of molecules [2].
Buoyed by tangible results derived from a study in which retriev-
able drug-releasing polymer seeded with human NSCs (hNSCs)
was applied for both investigative and therapeutic purposes, I will
first discuss that how a polymer based retrievable implant con-
taining hNSCs may hold significant promise for providing unique
insight regarding essential neurological mechanisms required for
repairing the adult mammalian spinal cord after injury. Data elu-
cidating molecular events underlying rapid loss of donor cells in
acutely injured spinal cord will be presented with counteracting



strategies proved effective in a rat model of dual penetrating SCI
using a retrievable design of scaffold seeded with hNSCs that was
shielded by drug-releasing polymer [3]. Additionally, outcomes
obtained by applying stem cell approaches will be analyzed for
understanding the critical pathology of motor neuron diseases [4]
and role of distal spinal cord adaptation in the process of invok-
ing neuroplasticity for post-SCI recovery. Our findings may help
formulate therapeutic tactics for enhancing clinically meaningful
functional rehabilitation following SCI.
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PHYSICAL MEDICINE AND REHABILITATION IN
THE ARAB WORLD

Mohammed Hisham Tenbakji
Pan-Arab Association of PM&R, SAPMR, Syrian Association of
PM&R

Introduction: Total populations of more than 360 millions are in
the Arab World. The prevalence of disability is accepted by WHO
around 10%. Physical medicine & rehabilitation (physiatry) is
an independent medical specialty responsible for the prevention,
diagnosis, treatments and directing rehabilitation plan of people
with disabling medical conditions that provides the best possible
outcomes focusing on functional ability and quality of life, across
all ages. Objective: To define and explore the scope of practice of
PM&R in the Arab World. Methods: Survey of PM&R Societies,
PM&R Boards, curriculum of PM&R training programs, medical
schools, in addition to Internet searches, and interviews with experts.
Results: The Arab countries even that they speak the same language
but are dissimilar in terms of climate, government, and the scope
of practice of PM&R. Physiatrists have started practicing in Arab
countries around the end quarter of the twentieth century. However
many countries have professional organizations, few have PM&R
training programs, National PM&R Boards, with hundreds of prac-
ticing physiatrists in the field. However the 360 million inhabitants
of Arab World including approximately 36 million persons with
disability are in need for more specialized rehabilitation services.
However on some countries the practice of PM&R has not been well
defined. Conclusions: There is variability among Arab countries
regarding the scope of practice. However there is small number of
practicing physiatrists and an inadequate representation in many
countries across the Arab World.

SY18-305-02
REHABILITATION IN JORDAN

Khalil Alabbadi
Physical Medicine and Rehabilitation in Jordan

Jordan’s population is around 6.5 million; disability forms 5% of
the population. The main causes of disability are: trauma, diseases,
congenital & heredity causes, and elderly problems. Accordingly
the Jordan government and the local society paid more attention
to improve rehabilitation services and facilities on the country for
disabled persons. National strategies were set to help the disabled
subjects by annulment of the welfare law for these people, devel-
opment of the law on the rights with persons with disabilities, and
the creation of the higher council for affairs of disabled people.
Therefore, the rehabilitation services in Jordan have been devel-
oped in the last twenty years; specially by different members of a
disciplinary team. This team involves well trained physicians as
specialists in the physical medicine and rehabilitation field under the
umbrella of Jordan medical council. In addition to the paramedical
staff in field of rehabilitation (PT, OT, OP, and speech therapists)
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embraced under the school of health and rehabilitation. Moreover,
medical rehabilitation centres in the big hospitals played a crucial
role in the development of the rehabilitation services in Jordan in
different regions of the country; middle, north, and south parts of
Jordan. Furthermore, Jordan has developed and provided CBR at
the rural areas of the country.
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PHYSICAL MEDICINE AND DISABILITY STATUS
IN LEBANON

Turk Nour-M

Former Vice president of the Arab League, Former president of the
Lebanese Society of PM&R, Former vice president of the Lebanese
society of O&P, Active participation and contracts with national and
International NGOs (WHO, UNRWA, WRF, ICRC. CRC, etc.), Physi-
cal Medicine and Rehabilitation (Spain) and O&P Meister (ISPO
1) Germany, Physical medicine and disability status in Lebanon

Lebanon a country of 3 million people, around a dozen of univer-
sities and a zero number of physical medicine academic schools.
90,000 officially labeled handicapped, counts on a couple of dozens
of physiatrists (graduated from important and other universities of the
four continents). Disabilities in Lebanon were considered as a national
issue in 1995 within the Right and Access program involving most of
the Physiatrists in the country as a part of the medical team. The great
number of disabilities in Lebanon statistically due to (traumatism,
congenital, hereditary, vascular reasons etc.) were a base of new
concepts in Lebanon to reconsider, such as Down syndrome appear
in children of young mothers, Personal landmines traumatize mainly
the left TT, etc. Although there are a lack of professionals doctors, but
there are on the other hand a sufficient number of paramedical (O&P,
therapists etc.). This dilemma (lack of interest in physiatrists) is not
only reflected academically, but also at the level of legal organizers
in the country, where hospitals, national and international NGOs,
Military medical institutions of hundreds of beds showed only interest
in poor number of paramedical and symbolic presence of physiatrists,
creating a severe pathological situation in the (post op of) total hip
replacement patients, geriatric amputees, CVA patients, etc.
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AN OVER VIEW OF DISABILITY NEEDS OF

THE ARAB DISABLED POPULATION AND HOW
COLLABORATIVE WORK COULD CONTRIBUTE
TO EFFECTIVE REHABILITATION

Firas Sarhan
Address is missing

This paper examines the health services provided to the disabled
population (especially those with physical disability i.e. spinal cord
injury) in Arab countries and examining the latest legislations to
protect the rights of disabled people within the Arab world. The
paper reviews issues related to healthcare and social care services
available examining the patient—provider relationship barriers that
often influence access and compliance with the care provided or
recommended to reintegrate within the society and becoming an ef-
fective member at a societal level. The literature reviews conducted
indicated that the health systems in the region need to acknowledge
the specific needs of disabled people and address their needs in a
organised and structured holistic approach which need to be impeded
within the Arab world government national programmes in order
to raise awareness re the need of disabled people. The purpose of
this paper is to outline the needs of physically disabled individu-
als and outline the describe the barriers facing their access to car
and re integration in society. It is important to note that access to
health care for dependent physically disabled people in the Arab
region is an area where there is lack of and gaps in the available
data to clearly identify the needs and services available for these
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individuals. The literature review outlined that governments in the
Arab region need to acknowledge the specific needs of disabled
individuals and centrally target the needs of these groups in national
health inequalities programmes. Specific treatment guidelines need
to be developed where needed. Raising awareness the health needs
of such groups is a crucial measure that ought to be undertaken in
close collaboration with users’ groups, civil society organizations
and the media.
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DISABILITY SITUATIONS, AN ORIGINAL
CONCEPT CONNECTING DISEASE, DISABILITY
AND REHABILITATION FOR ASSESS AND
MANAGE DISABLED PERSONS

Claude Hamonet', Jean-Michel Gracies’

'Department of Medicine, University Paris-East, 94010 Creteil,
France, °Department of Rehabilitation Medicine, University Paris-
East 94010 Creteil, France

Introduction: The debate on the definition of disability has been
going round in circles for a long time. The lack of clear concep-
tualization, induced simplifications, misunderstandings and mis-
interpretations. The consequences are: the lack of reliable tools
affects the assessment of disabled people needs and the correct
measurement of effects of Rehabilitation. The WHO biomedical
propositions (CIDIH I, CIDIH II, and, since 2001, ICF) initiated
by P.H.N. Wood (1980) are useless tools for diagnose, defining and
assessing disability. The use of inaccurate and ambivalent terms
as “activities” adds to the already great confusion on a subject
specifically requiring accurate words. Material and methods: The
concept of situations of disability is a new look for society and
PRM. Disability Identification and Measurement System (DIMS)
is an ergonomic and anthropologic approach of disability and an
international proposal for the quantified identification of Disabili-
ties with three levels: The body: this level encompasses all the
biological aspects of the human body in terms of its morphologi-
cal, anatomical, histological, physiological and genetic aspects.
Aptitudes & Capacities: this level comprises the physical and
mental functions of the human body, Life Situations: This level
addresses the confrontation (concrete or not) where a person is
faced with the reality of the physical, social and cultural environ-
ment. Subjectivity: This level addresses the person’s point of view
regarding his/her health status and social position and includes
their personal life history. Severity scale (dependence): 0 No
hardship. 1 Hardship in a functional or situational realization. 2
Limitation in the realization, including usage of a medication, a
technical (including animal) functional, situational. 3 A human
aid is partially necessary. 4 The function or the tasks is impos-
sible or must be totally compensated by other person. Discussion:
Consequences for PMR practice: a best identification of disability,
a method for identify the needs of the individual, a method to
choose the best rehabilitation solution: technical aid, human aid,
physiotherapy, occupational therapy, introduction of the human
factor in Rehabilitation (subjectivity). Conclusion:There are two
pillars in Rehabilitation: subjectivity and environment (situa-
tions). “A disabled person is not a disabled one, but a person in
a disabling situation.”
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PAIN ASSESSMENT IN CHILDREN WITH
CEREBRAL PALSY

Zohra Ben Salah Frih'? Soumaya Boudokhane', Anis
Jellad’

!Department of PRM, CHU Monastir; Faculty of Medicine, Univer-
sity of Monastir-Tunisia, * Tunisian Association of PRM (SOTUMER)

The literature describes serious sequelae of pain in children with
CP, ranging from impairments in body functions and structures, to
limitations in activities and restrictions in participation. Further-
more, these issues negatively impact their caregivers. As pain is
multifaceted, there are many attributes of pain to assess in children
with CP. First, clinicians must determine exactly what informa-
tion is desired from assessment or measurement: pain presence,
intensity, frequency, or interference on function. Assessing and
managing acute and chronic pain in children with cerebral palsy can
present challenges for health-care providers. Often, such children
are non communicative, which can make it difficult to pinpoint
the source and intensity of their pain. Regardless of the purpose
of the measure, self-report is considered the gold standard for pain
assessment due to pain’s subjective and individual nature. This is
particularly challenging with children who are non communicative;
thus, there are times when parent proxy-report is necessary. The
literature found that parents follow a systematic process when as-
sessing their child’s pain: recognizing subtle cues, systematically
identifying the presence and potential causes of pain based on
context, and instinctively knowing. Aside from parent observation,
there have been numerous outcome measures developed to measure
aspects of pain in children with CP. The literature offers several
outcome measures to identify pain in this population; however, bet-
ter clinical tools are needed to evaluate change in these symptoms
with intervention. Most importantly, further research is required
to evaluate effective intervention options in the management of
pain in children with CP.
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FUNCTIONAL ASSESSMENT OF RHEUMATOID
HAND: PRESENTATION OF AN ARABIC INDEX

Mohamad Guermazi, Sofiane Ghorbal
Address is missing

Purpose: To develop a rheumatoid hand disability scale in the
Arabic language adapted for local socio-cultural specificities and
to test its psychometric properties. Methods: The choice of hand
activities was based on several published indices. The selected
items were translated by the forward and backward translation
procedures, several modifications were made, and after some
questions were added, a provisional scale was obtained. In- and
outpatients with rheumatoid arthritis (RA) according to the ACR
criteria were chosen to answer the provisional scale and to assess
the final scale. Impairment outcome measures (pain as measured
on a visual analogue scale, morning stiffness, hand swelling,
tenderness), and assessment of disability (on Lee’s and Revel’s
functional indices) were also recorded. The intra class correla-
tion coefficient and the Bland and Altman methods were used to
assess reliability. Construct (convergent and divergent) validity
was investigated with use of Spearman’s rank correlation, and a
factor analysis was performed. Results: The provisional scale had
21 questions. The adaptation process left 10 questions about hand
activity, with four levels of answers. Eighty patients with RA were
recruited for the validation of the final scale. The intra- and inter-
rater reliabilities of the scale were 0.96 and 0.94, respectively.
Analysis by the Bland and Altman method showed no system-



atic trend. The scale had good construct validity, with expected
convergence with Lee’s functional index (r(s)=0.79) and Revel’s
functional index (r(s)=0.81) and divergence with age (r(s)=0.05),
morning stiffness (r(s)=0.40), pain (r(s)=0.32), and tenderness
(r(s)= —0.48). The factorial structure of the scale was satisfying,
with two factors explaining 73% of the variance. Conclusion: We
developed an Arabic index that assesses hand disability due to RA
and suits Tunisian people. Further studies are needed to confirm
the validity of the scale in other Arabic countries.
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COMPLICATIONS OF JOINT REPLACEMENT,
WHAT PHYSIATRIST SHOULD KNOW BEFORE
STARTING REHABILITATION?

Hassan Elshahaly
Physical Medicine, Rheumatology and Rehabilitation, Suez Canal
University

Hip arthroplasty techniques have progressed dramatically during
the past 30 years, providing valuable data for development of joint
replacements for other areas (1). Today, implants are used most
commonly for joint replacement of the hip and knee (2, 3). Joint
arthroplasty procedures also are performed commonly, however,
on the shoulder, elbow, ankle, hand and wrist, and foot (1, 4).
The goals of joint replacement arthroplasty are to relieve pain
and improve function and quality of life (1, 3). This presenta-
tion will focus on postoperative complications associated with
joint implants. Clinical and imaging data are presented. Among
the complications are poor extensor mechanism, Deep Infection,
loosening, instability, fracture, osteolysis and wear of polyethyl-
ene. Physiatrists play an important role in pre- and Postoperative
assessment of patients selected for joint replacement procedures.
It is critical that the extent of complications in post arthroplasty
period (in the first 90 days) is determining the plans of rehabilita-
tion designed by the physiatrist and affecting the outcome of the
rehabilitation process.
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EXTRA-CORPORIAL SHOCK WAVE THERAPY IN
MUSCULOSKELETAL DISORDERS (REVIEW)

Tarek Shafshak
Physical Medicine, Rheumatology & Rehabilitation, Faculty of
Medicine, Alexandria University, Egypt

Extra-corporial Shock wave (ECSW) is high-energy acoustic
waves. It can be produced by different technologies. The best
technology is that which produces ECSW that has very little
negative pressure, with subsequent no tissue damage (e.g. electro-
hydraulic technology). The main physiological effect of ECSW is
stimulation of tissue healing. The release of energy, cell compres-
sion and tension are thought to stimulate tissue healing through:
Stimulation of neovascularization and growth factors which leads
to an increase in the blood supply to the treated area. Stimulation
of fibroblasts and osteoblasts to rebuild injured tissues. Facilitation
of resorption of calcifications at tendons & ligaments. Stimulation
of migration and/or differentiation of stem cells. ECSW has been
proven effective in treating calcific tendinitis of the shoulder,
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planter fasciitis, Achilis tendinitis, adductor tendinitis, jumper’s
knee, Tennis elbow, Golfer’s elbow, anserine bursitis, peroneal
tendon syndrome and Osgood-Schlatter disease. Also, it may be
successful in treating patients with early stage of avascular bone
necrosis and ostechondritis dissecans. In addition, it has been
proven effective in stimulating bone union in patients with de-
layed union and non-union of bones (60-80% of cases). For each
disorder, a specific number of pulses (1000-4000 shocks/session)
are given at a specific frequency range (3—5 Hz) and a specific
energy levels. For stimulation of bone healing, patients usually
receive a total of 1-3 sessions given as one session/12 weeks. In
other disorders, 1-3 sessions are given (rarely up to 6 sessions)
scheduled as one session every 1-6 weeks.
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BALNEO CLIMATE THERAPY IN ZARA THERAPY
CENTER DEAD SEA-JORDAN

Mohammad Kana’an
Specialist in Physical Medicine Resort medicine and Rehabilitation

The Dead Sea is one of the unique global places for Balneo
Climate-therapy, it has the following properties: The lowest point
on the Earth 400 m below sea level. The saltiest lake all over the
world, with average salinity 280 g/l. Low humidity. Warm climate.
332 sunny days in the year. Naturally filtered ultraviolet radiation.
High oxygen level and rich in bromine, magnesium and other
minerals in the atmosphere over the Dead Sea. Climate-Therapy
at the Dead Sea using the available natural curative factors has
shown encouraging results mainly for patients with the follow-
ing: Skin: diseases-Psoriasis, Neurodermitis, Vitiligo, Acne and
others. Cardiovascular diseases: Hypertension, Atherosclerosis.
Respiratory problems: Asthma, Mucoviscidosis, Chronic bron-
chitis. Eye: problems-Uveitis. Joint: problems-Psoriatic arthritis,
Osteoarthritis, Ankylosing spondylitis, Rheumatoid arthritis.
Psychological and Neurological: problems-Winter depression
syndrome and Parkinson syndrome. The Balneo Climate-Therapy
in the Dead Sea is a Natural, Safe and Gentle Therapy. It is LESS
expensive and has Minimal Side effects compared to other treat-
ment modalities.
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OPTIMIZATION OF LOWER LIMB ORTHOSES
FOR POST-POLIO SURVIVORS

A. Esquenazi
MossRehab Gait & Motion Analysis Laboratory, Philadelphia PA

Poliomyelitis affected tens of thousands of children and adults until
the mid-1950s. The infection of the brain and the spinal cord by
the polio-virus is associated with death of motor neurons, loss of
inervation to muscle fibers, muscle weakness and atrophy. Over the
last 2 decades, a large number of polio survivors have developed
new slowly progressive muscle weakness years after maximal
recovery from the paralytic form of the disease was evident. These
symptoms have been termed “post-polio syndrome” (PPS). Pub-
lished studies indicate that PPS occurs in approximately 30% to
60% of those patients that were affected by the polio-virus, after
an average of four decades. PPS complaints can be summarized in
three major categories and are presented in order of importance:
Increased weakness, fatigue and new pain. Fatigue and increased
weakness are most frequently the result of muscle overuse of
stronger muscles to compensate for the weaker ones. Pain can
be linked to tendonitis and/or bursitis from chronic overuse and
muscle strain of the affected and compensatory muscles. Cornil
and Lepine in 1875 eloquently described the presentation of
these problems by reporting the case of a 27-year-old man who
had poliomyelitis as an infant. Although both lower limbs were
affected, the patient completely recovered. As a soldier during
the Franco-Prussian war, this man was subjected to prolonged
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marches and overexertion, and his legs became weak. The weak-
ness progressed, and 8 months later, the left leg became weak
and muscle atrophy was evident in both legs. Several years later,
weakness and atrophy developed in both arms. Currently acute
treatment for this type of pain consists of rest, ice and stretching.
Oral and intra-articular anti-inflammatory medications should be
sparingly used. Work simplification and altering the weight bearing
mechanism of the joints and reducing muscle activation through the
use of braces and walking aids produces long term improvement.
Ankle foot orthosis (AFO) or knee ankle foot orthosis (KAFO)
are the types of braces most frequently utilized. The braces should
be as light as possible and have optimal mechanical alignment
to work appropriately. Polypropylene, other thermo-plastics and
carbon graphite in combination with light metal or plastic joints
are available to achieve this goal. In the post-polio population the
loss of some of the normal biomechanics of gait, such as the lack
of knee flexion in early or late stance when using a locked knee
brace or the inability to smoothly transfer weight from the heel to
forefoot in stance phase when using a limited motion ankle/foot
orthosis will result in decreased energy efficiency. Gait Analysis:
Informal visual analysis of gait, is routinely done by clinicians for
the purpose of performing dynamic alignment of orthoses. This
type of analysis does not provide quantitative information and
has many limitations due to the speed and complexity of human
locomotion and further complicated by the gait deviations and
compensations present in the walking pattern of the individu-
als who use these devices. Orthotic alignment can be achieved
through changes in the geometrical relationship of the different
orthotic components. Theoretically, each orthotic section should
provide for multi planar adjustment capabilities. The reality is
different, and in the Ankle Foot Orthosis only foot plantar/dorsi
flexion can be adjusted if the device has an adjustable ankle joint.
Foot inversion/eversion is determined at the time of fabrication
and can not be changed. For the subject that uses a Knee Ankle
Foot Orthosis knee angulation can be adjusted in addition to the
foot posture. When possible optimal orthotic alignment should
be closely established before the fabrication takes place as inap-
propriate component selection may result in increased overall
orthotic weight and cost. Previously published studies by us and
others have shown orthotic alignment does affect muscle activa-
tion patterns, and show agreement between the biomechanically
predicted changes in muscular activity. For example in the case
of limited (-5°) dorsiflexion, the ensemble average EMG profile
of the soleus muscle showed its phasic activity was reduced (as
predicted) as compared to the control data set without motion re-
straint. This presentation will review the different biomechanical
principles used to optimize brace prescription and its alignment.
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WFOT GLOBAL HEALTH INITIATIVES WITH
EMPHASIS ON PHYSICAL MEDICINE AND
REHAB, NEUROREHABILITATION, PSYCHIATRY,
AND SERVICES FOR PEOPLE WITH NON
COMMUNICABLE DISEASES

E Sharon Brintnell
World Federation of Occupational Therapists (WFOT), Australia

Objective: To provide an overview of the WFOT ‘s global health
initiatives; inform on emerging areas of practice; present examples
including inter-professional collaborations with specialty areas
of physical medicine and rehabilitation, psychiatry, neurology
and services for those with non-communicable diseases (NCDs).
Method: Key occupation-based perspectives from regional
therapists and others will be presented. Audience inclusion will
be invited. Results: Outcomes from these perspectives will serve
to inform program developers and policy makers. Practitioners
will be offered an opportunity to stimulate their learning and
explore new ideas through promoted discussion. Educators and
researchers will be encouraged by developments and the thought
of exploring within their local contexts. Evidence of the impact
of occupational therapy services will enhance the presentation.
Implications/Impact on Rehabilitation: Occupational therapists
(OTs) bring skill and knowledge to preserve independence and
function while living with the results of acquired disability. OTs
work to enhance life through enabling participation and meaning-
ful occupations in the contexts of family, work and community.
Early intervention ensures optimal outcomes in performance of
more complex, integrated tasks and activities.
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LIVING WITH ACQUIRED DISABILITY:
OCCUPATIONAL THERAPY ENABLES
COMMUNITY PARTICIPATION

Kit Sinclair
World Federation of Occupational Therapists, Hong Kong, China

Participation is defined in the International Classification of Func-
tioning, Disability and Health (ICF) (WHO, 2001) as ‘involve-
ment in life situations’, placing emphasis on engagement in daily
activities (occupations) as a determinant of health. Research in
motor learning has demonstrated that structural, component based
improvements do not always translate into functional outcomes.
As noted in the ICF, the biological body is not the sole determi-
nant of disability. Social, institutional and physical environments
play a large role in determining an individual’s performance and
level of participation. The emphasis is on participation, as well
as recognition of contextual factors which act as barriers to or
facilitators of occupational performance. Occupational therapists
consider occupational performance and participation in life
situations as our primary focus for intervention. This means
determining occupational priorities first and assessing limita-
tions in client factors later. Occupational evaluation, including
function (purpose of the occupation) and form (demands of a task
in the environmental context). Case examples of evidence-based
practice including assessment and intervention will be used to
demonstrate conventional and innovative occupational therapy
approaches to community transition and participation for persons
with acquired disabilities.



SY18-305-14

OCCUPATIONAL THERAPY WORKPLACE
INTERVENTIONS FOR INJURED WORKERS

Marilyn Pattison
Managing Principal, MPOT Pty Ltd, WFOT Executive Director

A disability is a condition caused by an accident, trauma, genetics
or disease which may limit a person’s mobility, hearing, vision,
speech or mental function. A handicap is a physical or attitudinal
constraint that is imposed upon a person, regardless of whether that
person has a disability. Workplace injury, disability and handicap
are not synonymous so the question is - are we handicapping our
workforce? Keeping our workforce illness and injury free is of
paramount importance and of course must be supported by sound
injury prevention strategies — however whilst workers may have no
obvious symptoms they can still be vulnerable to illness or injury.
This session will discuss an integrated systems approach to main-
taining a fit, healthy and productive workforce using the illness —
wellness continuum to design strategies and programmes that can be
implemented across a range of work areas including: * Reintegrating
workers into the workforce following injury or illness. ¢ Provid-
ing a safe work environment. Marilyn Pattison has been working
with industry since 1983 both as an allied health practitioner and
manager. Her company — MPOT Pty Ltd — has been a finalist in the
South Australian Workcover Recovery and Return to Work Awards
in 2008, 2009 and 2010. Marilyn is also the Executive Director of
the World Federation of Occupational Therapists (WFOT) and has
held this position since 2002.
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EDUCATION AND CONTINUOUS PROFESSIONAL
DEVELOPMENT FOR PRM IN ITALY

Stefano Negrini
University of Brescia - IRCCS Don Gnocchi Milan, Italy

Continuous Professional Development is a main task for all profes-
sionals, particularly in the medical field. In Italy the Health Ministry
established a point systems of Continuous Medical Education (CME)
analogous to that of most of the European Countries. Each health
professional is engaged in obtaining these points to maintain the
professional accreditation, even if there are not yet real. The main
actors of this CME system are Universities, Scientific Journals and
private initiatives. In this presentation we will focus on two initia-
tives of the Italian Society of Physical and Rehabilitation Medicine
(SIMFER): the European Journal of Physical and Rehabilitation
Medicine (EJPRM) and the web-based SIMFER-CME system under
development. The EJPRM faced in the last years a big growth, and
its standard increased accordingly. Today ranks among the best
PRM Journals. A CME system has been developed, with questions
on the papers coming from the Special Sections of the journal, that
are published in every issue and related specific educational topic
with reviews proposed by highly reputed authors. The web-based
SIMFER-CME system is under development: it will include specific
lessons by some of the most known physiatrists in Italy, together with
contributions from abroad. The system will automatically propose
the verification questionnaires, and accordingly the required CME
in accordance with the Italian Law.
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ROUTES FOR RESEARCH IN PMR IN ITALY

Vincenzo Maria Saraceni, Maria Gabriella Ceravolo
Address is missing

Research in Rehabilitation Medicine in Italy, after having success-
fully demonstrated its ability to recover, in the context of evidence-
based medicine (EBM), from its former backwardness compared
to the more traditional biomedical disciplines, is starting out, with
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the confidence of soon being able to take on an anticipatory role,
towards a qualitative type of research focused on the specificity of
the individual with a disability from the perspective of a bio-psycho-
social health model. Moreover, the obvious need to study human
behaviour rather than biological parameters, with the associated
need to identify concrete and specific actions aimed at overcoming
functional deficits, should guide rehabilitation medicine mainly
in the direction of the study of individual cases instead of making
comparisons between groups, as this latter approach does not make
it possible to understand the quality of recovery of the individual
patient. In this context, the need to specify the proposed rehabilita-
tion is strongly affirmed, firstly demonstrating its consistency with
the theory taken as a reference, and secondly, that the result was
obtained in accordance with outcomes specific to our discipline.
Thus, rehabilitative exercise can assume not only, as it must, the
role of an experience that can have therapeutic effects, but also has
the value of providing epistemological confirmation of the theory
taken as the reference in preparing the exercise. The authors show
that, for example, it has been possible to design a therapeutic
benefit in conditions of chronic pain starting from the hypothesis
of the "decoherence" of information in accordance with the "neu-
romatrix" of Melzack. In this conception, the pain is seen as an
efferent processed at the central level in response to the analysis of
peripheral information reporting a discrepancy. A treatment (called a
"naval battle") has been proposed, which uses motor images for the
reconstruction of a body image that has been altered by the altered
somato-aesthetic information. The results achieved, in the absence
of any failures of emphasis, seem to confirm the accuracy of the
Melzack’s vision of chronic pain as a disease and not as a symptom.
The authors, furthermore, take into consideration the most recent
evidence on mirror neurons within motor behaviours and show that
in this case too, it is possible to design exercises consistent with
the theory in question.
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THE 2011 NATIONAL PLAN FOR
REHABILITATION

Alessandro Giustini
Rehabilitation Hospital SanPancrazio — Arco di Trento, Italy, Kos
Santo Stefano Group, Italy

These are the contents to summarize the Italian Plan: 1. Rehabilitation:
analysis of the Italian situation; 2. The role of Rehabilitation: the bio-
psycho-social model; 3. Interdisciplinary features in rehabilitation; 4.
Rehabilitation in the assistance continuum; a) Clinical governance;
b) Individual Rehabilitation Plan; c) Places for care; 5. Research
in Rehabilitation; 6. Health and Rehabilitation Expenditures. The
Italian Plan is an attempt to define, according the national health
and social italian situation, a complete Network for Rehabilitation
activities, Facilities, Responsibilities and Competences in relation
to the cares and services needed by Disabled People everywhere
in the Country to fill their rights. - Creating a positive synergistic
integration on one hand with Acute medical care and on the other
hand with social services and community Agencies. Following and
applying International WHO and UN documents (ICF-WRD- UN
Convention), European Community indications and laws, scientific
and professional evidences and experiences. -Aiming to reach the
better suitability, appropriateness and suistenaibility in management
and financial fields too. This Plan was defined working in 1 year in
very large working committees and meetings on behalf of National
Health Ministry, together all Regional Health governments, together
all other disciplines involved in medical fields and other professional
in health and social affairs: Simfer whish to underline how were PRM
experiences, competences, scientifical and professional reliability to
carry out the main role reaching so a positive result.
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SY18-305-19
Abstract is missing.

SY18-305-20

SEVERE BRAIN INJURY REHABILITATION: AN
EMERGING PROBLEM

Mauro Zampolini
Regional Public Health Service - AUSL Umbria 2, Italy

Objective: The lack of knowledge about epidemiological and
clinical data of patients with Acquired Brain Injury (ABI) admit-
ted to Rehabilitation facilities rise the needs to collect informa-
tion on Rehabilitation Pathways. Methods: During the last 10
years in Italy we developed 2 observational studies to evaluate
functional outcome of patients with severe traumatic (tABI) and
non-traumatic ABI (ntABI) admitted to Rehabilitation facilities
in Italy. We included in the 2 studies: 2626 and 1469 respectively.
The first study was from 2001 to 2003 and the second 2008 to
2011 allowing a benchmarking between two sequential periods of
care. Results: Of the whole population studied, the ratio between
tABI/ntABI is decreased (44.31% and 55.69% in the second
study) with a progressive increase of ntABI. Patients with TBI
showed a lower onset-admission interval (OAI), compared with
NTBI group; no difference in rehabilitation length of stay (LOS)
was recorded between groups. The tABI showed a better outcome
compared to ntABI. Implication on rehabilitation: The increase
of ntABI lead to a different rehabilitation intervention. In fact,
the increase of the age of the patient and the decrease of a good
outcome lead to the necessity of a specific analysis of functional
prognosis to decide the intensity of rehabilitation program. The
potential caregiver is different from ntABI to tABI with a differ-
ent possibility to home discharge. Another emerging problem is
the high frequency of infection with bacteria multiresistent to the
antibiotics that prolong the length of stay and the time of recovery,
increase the costs as well.

SY18-305-21

NEW INSIGHTS IN THE PHYSIATRIC APPROACH
TO KNEE OSTEOARTHRITIS

Francesca Gimigliano*, Giovanni Iolascon
Second University of Naples, Italy, Department of Orthopedics and
Rehabilitation, Second University of Naples, Italy

The increased aging of the population worldwide has led to a rise
in chronic degenerative diseases, including osteoarthritis (OA).
Historically osteoarthritis (OA) has been classified as ‘primary’
and ‘secondary’ according to the presence or not of a known
cause. The classification of OA is usually based on clinical and
radiographic observations in subjects with an advanced stage of
disease (Kellgren & Lawrence classification). Late-stage OA is
usually characterized by articular cartilage attrition and therefore
the anatomical basis for disease has been viewed in terms of
cartilage, even though the widespread application of magnetic
resonance imaging in early OA has confirmed several different
anatomical abnormalities within diseased joints. Recently McG-
onagle et al. proposed a novel classification making a distinction
between cartilage-, ligament-, bone-, meniscal- and synovial-
derived OA, together with disease that can be classified as being
of multifocal origin. This anatomical OA classification permits the
development of a logical site-specific approach to both diagnosis
and therapy in early disease. This site-specific anatomical clas-
sification would certainly help to program the most appropriate
rehabilitative approach.
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SY18-306AB-02

SENSORY AND COMMUNICATION DISORDERS
IN TRAUMATIC BRAIN INJURY

Henry L. Lew
Defense & Veterans Brain Injury Center, VCU School of Medicine,
United States

Objective: To understand the characteristics of sensory and commu-
nication problems in patients with traumatic brain injury (TBI), and
the potential use of auditory event-related potentials in the diagnosis
and prognostication of rehabilitation outcome in TBI, the authors
reviewed (1) the use of auditory event-related potentials in the diag-
nosis and prognostication of rehabilitation outcome in patients with
moderate to severe TBI, (2) the characteristics of auditory dysfunc-
tion in patients with TBI, and (3) the occurrence of dual (hearing
and vision) sensory impairment (DSI) in patients with blast-related
TBI, in an effort to examine its effect on functional rehabilitation.
Results: The results indicated that (1) auditory and visual complaints
tend to co-exist, resulting in dual sensory impairment (DSI), (2)
auditory complaints were consistently more prevalent than visual
complaints in patients with blast-related TBI, and (3) The presence
of DSI is associated with decreased functional improvement in the
inpatient setting. Implications/Impact on Rehabilitation: The pres-
ence of auditory dysfunction, especially with the co-occurrence of
auditory and visual impairments (DSI), can adversely affect the
rehabilitation process of patients with TBI.

SY18-306AB-04

MEDICAL PHYSICAL AND PSYCHOSOCIAL
OUTCOMES UP TO TEN YEARS POST
TRAUMATIC BRAIN INJURY

John Olver
Epworth HealthCare and Treasurer ISPRM, Australia

Objective: This study examined the long-term outcome of a group
of young individuals with traumatic brain injury (TBI) following
discharge from a comprehensive inpatient and outpatient reha-
bilitation program. Method: To date, over 2100 patients with TBI
have been followed up at 1, 2, 3, 5 and 10 years post injury using a
validated structured interview format. Results: The average age of
the patients at injury was 33.2 years. Their average length of post
traumatic amnesia of 31.21 days. Neurological sequelae of head-
aches and dizziness were reported by 36% and 25% of the patients
respectively. Thirty three per cent of the sample had ongoing visual
difficulties. Approximately 59% reported having a high level of
mobility. Cognitive problems including difficulties with memory,
concentration and slowness of thinking were reported in 75%, 61%
and 58% of patients. Level of fatigue seemed to decrease from one
year post injury (66%) to 10 years post injury (59%). Patients also
reported increased irritability (61%), which was more than double
the reported rate in controls (25%). Of the group, 58% were em-
ployed prior to injury. By 10 years, only half of these remained in
employment. Implications/Impact on Rehabilitation: Reports of
long-term physical, cognitive and emotional affects in patients with
traumatic brain injury did not change significantly between 5 and 10
years. This suggests a plateau in neurological recovery after 5 years.



SY18-306AB-06

EVALUATION OF PHARMACOLOGICAL
INTERVENTIONS TO AID WITH RECOVERY
AFTER TBI

Thomas Watanabe
WHO manuals for amputation and traumatic brain injury rehabili-
tation, United States

There is much interest but limited scientific support for the use of
medications to enhance recovery after traumatic brain injury. The
lack of support is related, in part, to the difficulties in designing
studies that can take into account the heterogeneity of the study
population, including differences in type and severity of injury,
age, gender and co-morbidities. Little is known about other
variables that may affect the utility of medications to affect TBI
recovery such as optimal timing for pharmacological intervention
and dosing. This presentation will have three main components,
with the goal of providing both clinicians and researchers with
useful information. First, some of the available evidence that sup-
ports the use medications to help with recovery from TBI will be
reviewed. The possible role of different classes of medications will
be presented. Second, challenges and problems faced in trying to
design studies that may aid in our understanding of the role that
medications may play in enhancing recovery will be discussed.
Finally, strategies that can be used in the clinical setting to deter-
mine whether or not a patient is benefiting from a medication will
be shared. Specific examples of protocols that can be used for this
determination will be shared.

SY18-306AB-07

AGING WITH TRAUMATIC BRAIN INJURY:
RECENT ADVANCES AND LONG TERM MEDICAL

Steven Flanagan
Rusk Rehabilitation, New York University Langone Medical Center,
United States

Traumatic brain injury (TBI) is a world-wide epidemic resulting in
long-term disability for millions of people. While the short-term
consequences of TBI are well known, the longer-term problems
of shortened life expectancy and the increased risk of develop-
ing other medical problems, including endocrine dysfunction,
psychiatric disorders and neurodegenerative diseases are less well
recognized. The Institute of Medicine in the United States conducted
an intensive review of the literature to determine the association
between sustaining a TBI and the risks of early mortality and the
development of other medical problems. This comprehensive review
resulted in the conclusions that TBI is associated with shortened life
expectancy and several medical problems. It has been suggested that
TBI be viewed as a chronic disease rather than simply an event that
requires only short-term treatment. This presentation will briefly
review evidence supporting TBI is a chronic disease that requires
life-long follow-up.

SY18-306AB-08

MULTIFUNCTIONAL STRATEGIES TARGETING
INJURY MECHANISMS IN TRAUMATIC BRAIN
INJURY

Szu-Fu Chen
Cheng Hsin General Hospital, Chinese Taipei

Traumatic brain injury triggers a complex cascade of apoptotic
events that cause delayed neuronal damage. Initiation of apoptosis
may occur through the deterioration of mitochondrial functions,
the “intrinsic” pathway. Intrinsic apoptosis is caused by the release
of mitochondrial intermembrane space proteins into the cytosol,
leading to subsequent caspase activation. The translocation of pro-
apoptotic molecules, Bax and Bak, to the mitochondria is considered
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to be the main mechanism contributing to mitochondrial dysfunc-
tion. On the other hand, the anti-apoptotic survival factors such as
Bcl-2 can halt apoptosis by inhibiting Bax from undergoing con-
formational changes, thus stabilizing mitochondrial integrity. While
the injured brain activates several damaging processes to induce
apoptosis, it concomitantly triggers self-protective mechanisms
to counteract tissue damage and promote neuronal survival. The
phosphoinositide-3-kinase /Akt signaling pathway plays a crucial
role in regulating cell survival. Activated Akt phosphorylates several
downstream target proteins, including Bad and forkhead box O to
prevent apoptosis. Pharmacological activation of Akt signaling is
therefore an attractive target for the development of new neuropro-
tective interventions for traumatic brain injury.

SY18-306AB-09

PHYSIOLOGICAL APPROACH TO
REHABILITATION OF SWALLOWING

Jeffrey B. Palmer
Johns Hopkins University School of Medicine, United States

This presentation summarizes a physiological approach to rehabili-
tation of dysphagia (abnormal swallowing). We take an evidence-
based approach that emphasizes the importance of understanding
the underlying mechanism of the dysphagia and designing a reha-
bilitation strategy to address those specific abnormalities of structure
and function. I will describe the basic anatomy and physiology and
explain common abnormalities of the oral and pharyngeal stages of
swallowing, including laryngeal penetration and aspiration. I will
discuss evaluation of dysphagia, including key points in the history,
physical examination, and the videofluorographic swallowing study
(also called the modified barium swallow). Treatment of dysphagia
will be discussed at some length, including the development of a
rehabilitation program based on the abnormalities of swallowing
mechanism found in the individual patient. We will also discuss
treatment of the upper esophageal sphincter dysfunction. An ad-
ditional topic will be the use of enteral feeding in cases of severe
dysphagia. The presentation will make use of movie sequences taken
from videofluoroscopic swallowing studies.

SY18-306AB-10

BASIC MECHANISM OF IMPROVEMENT
IN DYSPHAGIA OF STROKE PATIENTS IN
SUBACUTE STAGE - BY KINEMATIC ANALYSIS

Tai Ryoon Han
Seoul National University Hospital, Korea

To identify factors related from aspiration in stroke patients,
we’ve done 3 studies. In first study, 28 patients were included.
The interval between initial & follow-up VFSS was 2-4 weeks. As
a result, temporal variables were improved at follow up studies,
whereas spatial variables were not. Comparing between recovered
and non-recovered group, recovery of delayed epiglottic movement
is one of the conspicuous changes. The purpose of second study
was to confirm the epiglottic recovery in a long-term follow-up.
We recruited 69 patients and the follow up period was extended
to 12 weeks. As a result, only the improved epiglottic rotational
angle is associated with the recovery of swallowing. However,
only 5 cases showed spontaneous epiglottic recovery. Also some
patients can improve the diet level even there’s no improvement
of the epiglottic angle. So, the purpose of third study was to find
the factors for the improvement of diet level and to find the treat-
ment option. In this study, 57 patients were included. And as a
result, small pyriform sinus residue at initial VFSS might have
favorable outcome and improvements of pyriform sinus residue
and vallecular sinus residue are important factors in improving diet
level. In conclusion, treatment should be focused on improving
epiglottic angle, vallecular and pyriform sinus residue to improve
the diet level.
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SY18-306AB-11

APPLICATION OF 320-ADCT TO DYSPHAGIA
REHABILITATION

Eiichi Saitoh

School of Medicine, Fujita Health University, Japan

We introduce our innovative methodology using CT for reveal-
ing swallowing dynamics for dysphagia rehabilitation. In clinical
practice of swallowing, videofluoroscopy and videoendoscopy
are most commonly used and considered as useful techniques.
However, those conventional techniques have limitations in
accurate kinematic analysis in three dimensions, and therefore,
some swallowing mechanisms have yet-to-be-defined clearly.
320-detector row multi slice CT (320-MSCT), a newest model of
multislice CT in the world, has an excellent spatial and temporal
resolution (0.5-mm slice thickness, 10frs/sec). By using this CT,
it becomes possible to depict dynamic movements of swallowing
with exact 3D images these have never been achieved by conven-
tional techniques. This dynamic 3 dimensional depiction has great
advantages for swallowing and dysphagia researches: 1) display
target structures stereoscopically from multiple directions, and 2)
precise quantitative and dynamic simultaneous measurement of
bolus and structures through swallowing. Since our group started
to use this 320-MSCT for swallowing studies from May in 2008,
we have unveiled many un-explained swallowing events such as
laryngeal closure mechanism during swallowing. In this presen-
tation, we show beautiful pictures or movies of swallowing you
have never seen before.

SY18-307AB-01

Abstract is missing.

SY18-307AB-02

THE ICF: ATOOL TO IDENTIFY AND PRIORITISE
INDICATORS FOR PHYSICAL THERAPY
INTERVENTIONS TO IMPROVE OR SUSTAIN
LEVELS OF FUNCTIONING

Catherine Sykes
World Confederation for Physical Therapy, United Kingdom

ICF based documentation contributes to interprofessional collabora-
tive approaches to rehabilitation, as well as being the key to holistic
person-centred data to inform policy and health system organization.
This session will illustrate the application of the ICF by physical
therapists using examples from around the world.

SY18-307AB-03

EXPERIENCES AND OUTCOMES IN THE EARLY
YEARS OF A “SERVICE OF ASSESSMENT AND
GUIDANCE IN REHABILITATION” FOR PEOPLE
WITH DISABILITY IN BEIJING

Celestina Tremolada
Ovci La Nostra Famiglia, Beijing, China

The “Service of Assessment and Guidance in Rehabilitation” — run
since 2010 by OVCI la Nostra Famiglia and the local no-profit
organization Womende Jiayuan — is a reproducible model for the
dissemination of the holistic approach at community level. The
process of rehabilitation, especially in developmental age, requires
an holistic approach with a proper and timely application of the
procedures, according to the Individual Treatment Plan developed
after a comprehensive assessment focused to identify strengths
and needs of the client and his/her family. The involvement of
a multidisciplinary team trained to work in coordination and the
continue follow up of the clients are among the conditions nec-
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essary to develop the clients’ abilities, in order to give them the
opportunity to become active members of their community. Fam-
ily participation is also required to the greatest degree possible,
given the individual needs as well as family circumstances. The
experience gained in these few years through the assessment of
about 1,000 clients shows that — especially for the developmental
age — the process of inclusion is still at its early stage and that
one of the factor that might facilitate inclusion is the introduc-
tion of assistive technology considered as an integral part of the
rehabilitation process.

SY18-307AB-04

THE EVIDENCE FOR EARLY INTERVENTION
BY PHYSICAL THERAPISTS IN INFLUENCING
RECOVERY FOR VENTILATED PATIENTS IN ICU

Alice Jones
University of Sydney, Australia

The priority of patient management in an Intensive Care Unit
(ICU) is to stabilize core organ function and commence restitution.
Consequently, the adverse effects of immobilization have largely
been ignored. Recent publications show that neuromuscular dys-
function associated with ICU immobilisation leads to long term
post-discharge morbidity. Physiotherapy has a significant role in
airway clearance, maintenance of lung volume, ventilation and
intubation avoidance, as well as assisting weaning. After reviewing
the interventional physiotherapy evidence in intensive care, the
European Respiratory Society and European Society of Intensive
Care Medicine Task Force recommended early physiotherapy
intervention for maintenance of system function and to avoid
complications. This talk provides an evidential analysis of physi-
otherapy techniques commonly employed in ICU for mechanically
ventilated patients. These techniques include positioning and the
use of tilt table; manual hyperinflation; ventilator hyperinflation;
non-invasive ventilation; exercise protocols to encourage early
mobilisation; and walking trials for patients receiving mechani-
cal ventilation. The evidence shows that early mobilization by
physiotherapists is safe and associated with reduced delirium
duration, ICU and hospital stay days, but more importantly, these
patients also exhibit improved functional status, muscle strength
and SF36 score.

SY18-307AB-05

THE PHYSICAL THERAPIST’S ROLE

IN PREVENTIVE EDUCATION AND
REHABILITATION FOR MANAGING THE
GLOBAL EPIDEMIC — NON COMMUNICABLE
DISEASES (NCDS)

Margot Skinner
University of Otago, New Zealand and WCPT Executive Commit-
tee, New Zealand

The action plan for the global strategy for the prevention and
control of non communicable diseases includes population-wide
interventions to reduce common risk factors such as physical
inactivity. Physical therapists use their expertise to develop and
maintain people’s ability to move and function. They have ad-
vanced understanding of how the body moves and use this to bring
about improvements in health and independence for people of all
ages. There is a high level of evidence to support the benefits of
physical activity in the prevention and management of obesity,
diabetes, cardiovascular disease and respiratory disease. Thus
physical therapists are well placed to prescribe activity and move-
ment to improve quality of life through functional rehabilitation
programmes and by educating and empowering patients and the
public to take action to both reduce risk and build their capacity
to improve their health. However success in tackling the global



crisis of non communicable disease requires more than physical
therapy services for preventive education and rehabilitation at the
patient level. The paper will also discuss the contribution physi-
cal therapists can make to national policies and health strategies,
health workforce planning, global monitoring of regional and
national trends in non communicable diseases, initiatives for
healthy lifestyle programmes and active ageing.

SY18-307AB-06

PHYSICAL THERAPIST PRACTICE & THE
WORLD CONFEDERATION FOR PHYSICAL
THERAPY

Marilyn Moffat Salant
New York University, President WCPT, United States

The introductory session will provide an overview of the roles
of physical therapists as autonomous practitioners in the health
service delivery systems. The requirements of physical therapists
will be presented to: perform a comprehensive examination of the
patient/client; evaluate the findings of the examination; formulate
a diagnosis, prognosis, and plan; provide consultation; implement
a physical therapist intervention/treatment program; determine the
outcomes of the interventions; and make recommendations. The
key roles of physical therapists as integral parts of the rehabilitation
team are noted. A review of the development and organization of
the World Confederation for Physical Therapy will be presented.
The range of activities from global health initiatives, professional
issues, international collaboration, practice issues, education issues,
to research issues will be presented. The resources WCPT has to
support its member organizations and physical therapists in deliv-
ering high standards of clinical practice, education, and research
will be highlighted. These include position statements, guidelines,
endorsements, and web-based information.

SY18-307AB-07

REHABILITATION ROBOTICS: INVESTIGATING
ORDER-EFFECT AND MOTOR INTERFERENCE

Hermano Igo Krebs

Massachusetts Institute of Technology, Department of Mechanical
Engineering, Newman Laboratory for Biomechanics and Human
Rehabilitation, Cambridge, MA, United States

The last two decades have seen a remarkable shift in the neuro-
rehabilitation paradigm. Neuroscientists and clinicians moved away
from the static perception that the brain is hardwired and capable
of delivering movement therapy because of compassion for a new
dynamic understanding that plasticity occurs and might be harnessed
to remap or create new pathways. Capitalizing on this new under-
standing, we introduced a paradigm shift in the clinical practice in
1989 when we initiated the development of the MIT-Manus robot
for neuro-rehabilitation (Aisen, 1997; Krebs et al, 1998). Several
studies have been completed since then and the positive results
led to the 2010 American Heart Association (AHA) guidelines for
stroke care which recommended the use of robotic therapy for the
upper extremity (E. L. Miller, 2010). The present challenge is to
integrate the technology into the clinic and to optimize therapy. Here
we will discuss novel results on the quest for tailoring therapy to a
particular patient’s need. In particular, we will discuss our results
with 190 chronic stroke patients who received 36 sessions of robotic
therapy for the proximal and distal upper extremity limb segments.
These results demonstrated advantages in training distal limb seg-
ments first and disadvantages in training proximal and distal limb
segments in the same session. We speculated that training distal
limb segments first leads to some level of generalization of gains
to proximal segments (but not vice-versa) and that interference
limits motor consolidation when training multiple limb segments
in the same session.
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SY18-307AB-09

A PHYSICIAN’S GUIDE TO ASSISTIVE

DEVICES IN THE 21ST CENTURY: ROBOTIC
EXOSKELETONS, AUGMENTATIVE
COMMUNICATION DEVICES AND BIONIC EYES

Sam Wu

'Department of Physical Medicine and Rehabilitation Medicine,
UMDNJ-New Jersey Medical School, *Department of Physical
Medicine and Rehabilitation Medicine, UMDNJ-Robert Wood
Johnson Medical School, United States

Over the last several decades, technological advancements in com-
puters and materials have led to a renaissance in the development
of robotics and other assistive devices which have turned science
fiction into reality for patients with functional limitations. This
presentation discusses the cutting edge assistive devices includ-
ing robotic exoskeletons, augmentative communication devices
and bionic eyes that are or will soon be available to physicians to
help improve the quality of life for their patients with functional
limitations.

SY18-307AB-10

APPLICATION OF EEG-BASED BRAIN
COMPUTER INTERFACE TO MOVEMENT
DISORDERS

Tetsuo Ota
Asahikawa Medical University Hospital, Japan

Objective: To examine the effect of the EEG-based brain computer
interface (BCI) training for stroke and writer’s cramp patients.
Method: Using the EEG recorded with Ag/AgCl electrodes placed
at C3 and C4, as designated according to the International 10/20
system, we gave real time visual feedback to the patients with
PC monitor which is placed in front of them. Participants were
required to imagine the affected hand opening in stroke patinents
and to relax their wrist flexor while extending their wrist in writer’s
cramp patients. If these tasks were able to have an effect to the
affected sensory motor cortex, we can see the change of patient’s
sensory motor rhythm, for example what is called event-related
desynchronization (ERD). While practicing this biofeedback
system, patients made an effort to control their affected side EEG
activity representing the ERD in stroke patients and diminishing
the event-related synchronization (ERS) in writer’s cramp patients.
Results: After the one month BCI training, some stroke patients
were able to change their EEG activity easily to have the ERD
and after the 6 months training one writer’s cramp patient was
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able to diminish the ERS. Moreover we could also confirm this
change of sensory motor rhythm in stroke patients representing
the sensory motor cortex activity by recording the EEG and func-
tional MRI simultaneously. Implications/Impact on Rehabilitation:
The results suggest that this type of EEG-based brain computer
interface training is useful method to improve some kinds of
movement disorders.

SY18-308-01

THE MANAGEMENT OF ACUTE TRAUMATIC
SPINAL CORD INJURIES.

D. J. Brown
Director, Spinal Research Institute

The long-term outlook for the accident victim with a spinal fracture
or vertebral column injury is determined by care available from the
moment of injury. Care of the spine is part of the trauma response
at the accident scene, during transport, at the first hospital and at
the definitive spinal service. Mismanagement will put the patient’s
life at risk as well as jeopardise the cord. Trauma guidelines must
take into account the particular problems of spine protection and
the management of complex issues arising from cord damage. Fluid
balance, respiratory care, cardiovascular management, paralytic
ileus and nutrition, prevention of pressure sores, contractures and
management of pain all have significant influences on outcome. The
emotional and psychological chaos and distress experienced by the
patient and family require sensitive, individualised management
by an experienced team from the beginning. Ongoing support is
essential if the best outcomes are the be achieved. Patients are best
managed in a hospital that can provide comprehensive care. This
means that all necessary services are available and coordinated to
focus on the needs of the patient and family. The hospital must have
all diagnostic and specialised facilities. Staff outside the spinal ser-
vice, such as those working in the intensive care unit and radiology,
must be familiar with the needs and precautions required to manage
these unstable patients optimally. In this regard, the spinal cord
service has a liaison role to co ordinate care in addition to direct
management. It has an education role to ensure that standards are
developed and maintained.

SY18-308-02

NATURAL KILLER CELL ACTIVITY DURING
EXERCISE IN PERSONS WITH SPINAL CORD
INJURY

Fumihiro Tajima’, Kazunari Furusawa?, Tomoyuki Ito’,
Takeshi Nakamura', Ken Kouda', Kazuya Ishida', Nami
Kannno', Yusuke Sasaki’, Yasunori Umemoto’, Takashi
Kawasaki', Motohiko Banno', Midori Yamanaka’,
Takashi Ogawa’

"Wakayama Medical College, Japan, *Kibikogen Rehabilitation
Center for Employment Injuries, Japan

Moderate exercise increases natural killer cell activities (NKCA)
and prolonged and intensive exercise increases and finally decreases
NKCA in humans. About 17 years ago, we demonstrated Short-term
attenuation of NKCA in persons with spinal cord injury (SCI) dur-
ing Oita international full-marathon race (Arch Phys Med Rehabil.
vol. 79:1116-21) and activation of NKCA in SCI during a wheel-
chair half-marathon race (Arch Phys Med Rehabil. vol. 84:706-11).
NK cells derive mainly from the spleen and are recruited into the
circulation by sympathetic outflow and catecholamine action. In
the persons with cervical SCI (CSCI), the peripheral sympathetic
nervous system are terminated at cervical spinal cord and not
controlled by central nervous system. Therefore, we speculated
the exercise in CSCI could not increase plasma adrenaline and at-
tenuate NKCA. Our next study demonstrated that the 20 min arm
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exercise at 60% of maximal oxygen consumption in CSCI did not
increase NKCA and the lack of response in adrenaline (Spinal Cord.
vol. 48: 734-9). However, we were afraid that the prolonged and
intensive exercise in CSCI, such as wheelchair half marathon race,
resulted in the decrease of NKCA because of increased consump-
tion of NK cells. However, our study demonstrated that wheelchair
half-marathon race increased NKCA despite the lack of increase in
plasma adrenaline in CSCI (Spinal Cord. vol. 50 :533-7). Therefore
we suggested that the activation of NKCA by mechanisms other
than circulating adrenaline level. These studies concluded that
exercise except for severe intensity does not attenuate NKCA in
persons with SCI and CSCI.

SY18-308-03

INTERNATIONAL AUTONOMIC STANDARDS AND
ASSESSMENTS OF AUTONOMIC DYSFUNCTIONS
FOLLOWING SPINAL CORD INJURY: PAST,
PRESENT, AND FUTURE

Andrei Krassioukov
University of British Columbia, Vancouver, BC, Canada

Over the last decade, we have developed and significantly im-
proved the assessment of individuals with spinal cord injury (SCI).
However, until recently we only relied on assessments of motor
and sensory deficits and do not evaluated autonomic function fol-
lowing SCI. Autonomic disorders affect a significant number of
individuals with SCI. One of the most debilitating consequences
of SCI is alterations in cardiovascular control, which combined
with paralysis, pre-disposes these individuals to an early onset of
cardiovascular disease compared to their able-bodied counterparts.
An extremely low resting blood pressure, episodes of orthostatic
hypotension or unpredictable hypertensive crises often render these
individuals unable to complete many of their daily living require-
ments or participate in rehabilitation. For all of these reasons, it
is crucial to improve the techniques used to diagnose autonomic
dysfunctions and establish proper protocols for their manage-
ment. Historically, completeness of injury has referred to motor/
sensory (neurological) completeness of injury, as assessed during
the well-established neurological examination which is conducted
in accordance with the International Standards for Neurological
Classification of Spinal Cord Injury (ISNCSCI). More recently,
however, we have started to investigate the concept of autonomic
completeness of SCI and its effect on various bodily functions
following injury. The lack of standards for the assessment of au-
tonomic function following SCI has led to the development of the
International Autonomic Standards in order to examine remaining
autonomic functions following SCI. International Standards to
Document remaining Autonomic Functions after SCI (ISAFSCI)
have been recently revised and recommended to be used as an
adjunct with ISNCSCI.

SY18-308-04
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SY18-308-05

CONCEPT AND IMPLEMENTATION OF THE
INTERNATIONAL SPINAL CORD INJURY (SCI)
DATA SETS

Fin Biering Sorensen
Glostrup University Hospital, and Faculty of Health Sciences,
University of Copenhagen, Denmark

Common International SCI Data Sets should be collected on
individuals with SCI to facilitate comparisons regarding injuries,
treatments, and outcomes between patients, centers and countries.



The International SCI Core Data Set standardizes the collection
of a minimal amount of information necessary to evaluate and
compare results of published studies. This includes gender, age,
time and cause of the spinal cord lesion, and the neurologic status.
Standardization of data reporting is available to facilitate compari-
sons between studies. International SCI Basic Data Sets are the
minimal number of data elements, which should be collected in
daily clinical practice for a particular topic. Therefore the various
Basic Data Sets can be the basis for a structured record in centers
worldwide caring for individuals with SCI. This record is under
development. Further these Basic Data Set elements should be
included in future SCI research for the relevant topics. Interna-
tional SCI Extended Data Sets are more detailed data sets, which
may be used as optional for a topic, but may be recommended for
specific research studies within the particular area. All data sets
are available at International Spinal Cord Society (ISCoS) website
(www.iscos.org.uk/international-sci-data-sets). International SCI
Data Sets are developed and approved in an iterative and consensus
process. For each data set a syllabus including definitions, vari-
able names, data collection form, database structure suggestion,
and instructions on how to collect each data item are developed.
Recommendations for translation and reliability testing of Inter-
national SCI Data Sets are available. Implementation in daily
clinical practice will be exemplified.

SY18-308-06
Abstract is missing.

SY18-308-07

SPINAL CORD INJURY, FROM ACUTE PHASE TO
CHRONIC COMPLICATION (EXPERIENCE IN
IRAN)

FarzanehTorkan, Pirhossein Kolivand, Hadi Kazemi
Shefa Neuroscience Research Center, Tehran, Iran

SClI prevalence in Iran is high because of the war and road accidents.
Several researches have been performed on SCI complications. The
importance of these studies which we want to review more than 160
of them is that most SCI victims are now middle aged in Iran and the
complications like heterotopic ossification, hemodynamic instabil-
ity, osteoporosis, neuropathic pain, joint ankylosis, contractures, and
psychological problems are chronic. There are 8104 SCI patients
in Iran. In a study on 7273 patients (average age 20-40 years),
nearly 71% were male and the prevalence of cervical, thoracic,
and lumbar lesions was 17.7%, 24.4%, and 57.9% respectively.
Nearly 70% were un-employed. In another study, 66% exercised
regularly themselves or with a physiotherapist. 49% were married.
Nearly 70% had moderate educational level. The most frequent
cause was traumatic (57.4%) followed by congenital (14.4%). The
prevalence of nephro-urological, psychological and dermatological
complications was 51.7%, 40.8%, and 46.3%, respectively. Chronic
pain prevalence was 64.9%, with the highest prevalence in lumbar
lesions (83.5%). Pressure ulcers were reported in 39.2%. Pressure
ulcers were more prevalent in higher age, male sex, and lower
educational level. In a study on 132 patients (mean age 37.4 years)
prevalence of osteoporosis in femur was 81.5%, and of lumbar
spine 16.7%; which was not related to age, injury level, spasm, or
employment. In this review sexual problems and hormonal levels
of patients, also therapeutic interventions will be addressed. Quality
of life of patients and family proves the effect of social support.
Comparison of the results of the studies in Iran and other countries
shows note-worthy points.

SY18-308-08
LIVES OF WOMEN WITH SCI IN COMMUNITY

Apichana Kovindha
Faculty of Medicine, Chiang Mai University, Thailand
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It is said that ‘in almost every society women with disability’
(WWD) is devalued due to being a woman and impairment, so
called ‘double discrimination’. This is also true in Thailand, es-
pecially for women with spinal cord injury (WWSCI). Since 1981
the very first Rehabilitation for Persons with Disability (PWD)
Act was enacted in Thailand and later, the Thai government signed
the agreement on the Convention on the rights of PWD (CRPD),
it seems that WWSCI have gradually had better quality of life,
more chances to voice their needs and expectations to the society.
However, very few WWSCI have had a chance to continue higher
education and competed in Games for diabled. Interestingly, ac-
cording to our study on return-to-work of persons with SCI in
Chiang Mai, 47% worked (either self-employed or employed);
the ratio of working WWSCI is the same as working men with
disability. However, very few WWSCI in rural areas got such op-
portunity. Many still face difficulties and experience inequality and
inequity. Some were abused while others asked for reproductive
rights for WWSCI. Changing attitude of not only people in society
but also of WWSCI, giving them equal opportunity for education
and accessibility to information and basic needs for living may
be a starting point. Moreover, self-help group of PWD/WWSCI
should be encouraged in urban as well as in rural area so that our
community will become the rights-based, barrier-free and inclusive
society for all PWDs including WWSCI.

SY18-308-09

NEURAL PLASTICITY OR REGENERATION OF
THE HUMAN CENTRAL NERVOUS SYSTEM?

Dajue Wang
United Kingdom

An electronic search of relevant publications through PubMed
was conducted using two key words: “axonal regeneration” and
“neural plasticity”. The search included publications of the past
three decades of all languages and of both animal and human
studies. After confirmation of immense increase of publications
on neural plasticity, the report is focusing on neural plasticity.
Neural plasticity is about memory and learning. The en-
tire process of neural plasticity is presented in the se-
quence of (1) lesion-induced plasticity, (2) clearance of
debris, (3) collateral sprouting (4) potentiation. The recent
discovery and understanding of the important role of Chon-
droitinase in clearance of debris is discussed in detail.
So far, no clinical report suggests structural axonal regeneration.
However, according to the author’s own observation, transplan-
tation of olfactory ensheathing cells in human spinal cord has
brought about some functional recoveries. Although they are
minor in scale, the patients receiving the procedure describe them
as significant for their activities of daily living. These functional
recoveries do not seem to be attributed to axonal regeneration be-
cause some of them appear from only a few hours to days after the
transplantation, too soon for structural changes to be established.
In conclusion, neural plasticity has enormous potentials in facili-
tating functional recovery. It is a realistic target than structural
axonal regeneration at current level of neuroscience.

SY18-308-10

WWW.ELEARNSCI.ORG - A GLOBAL INITIATIVE
OF ISCOS TO PROVIDE FREE ONLINE
TRAINING TO HEALTH PROFESSIONALS IN THE
MANAGEMENT OF SPINAL CORD INJURIES

Lisa Harvey', Hs Chhabra’, S Muldoon’
'Royal Rehabilitation Centre Sydney, Australia, *Indian Spinal
Injury Centre, Delhi, India, *Livability, Ireland

www.elearnSCl.org is an educational initiative of The Interna-
tional Spinal Cord Society (ISCoS). The website provides free
online training in spinal cord injuries (SCI) for students and junior
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health professionals. The learning content of the website was
developed by over 300 academics and clinicians from nearly 40
different countries. It was developed in an attempt to ensure equal
access for all across the globe to high quality education about
SCI with the ultimate aim of improving the lives of people with
SCI everywhere. The learning content is delivered in a variety of
ways including didactic lectures, interactive screens, case studies,
interviews with experts and periodic self-assessment. Care and
attention has been directed at ensuring the content is multi-cultural
and equally appropriate for those from high resource countries
as it is for those from low resource countries. People with SCI
have been involved in the website’s development to capture their
perspectives. There are 7 modules targeting the educational needs
of the whole team as well as the educational needs of doctors,
nurses, physiotherapists, occupational therapists, peer counselors,
psychologists and social workers. There is an additional module
about the prevention of SCI appropriate for all including policy
makers. Each of the 7 modules contains up to 14 submodules
covering an array of topics. The website is underpinned by
sophisticated software enabling new content to be easily added
without costly ongoing IT support. The software also enables
countries with low bandwidth to access the learning modules.
The website was developed over a 2-year period and involved
widespread consultation within the ISCoS community. There are
currently plans to translate the website into different languages.
The website will no doubt continue to grow and expand over the
coming years but it is testament to what can be achieved from the
goodwill of organizations such as ISCoS.

SY18-308-11

ASSESSMENT OF THE ABILITY REALIZATION
AFTER SPINAL CORD INJURY AS A MODEL
FOR THE ASSESSMENT OF ACHIEVEMENT IN
REHABILITATION MEDICINE

Amiram Catz
Loewenstein Rehabilitation Hospital, Israel

Background: An original approach to assessing achievement
in rehabilitation medicine has been proposed at Loewenstein
Hospital, in Israel. The approach is based on defining observed
variables as a fraction of their maximum possible value, while
controlling for confounding factors. Objective: Present the spinal
cord injury ability realization measurement index (SCI-ARMI) as
a model for the application of the proposed approach. Methods:
SCI-ARMI represents the ability realization, defined as the ratio
of the observed Spinal Cord Independence Measure (SCIM) III
score and the maximum possible SCIM III score that reflects the
relationship between task execution and ICF capacity. Three ver-
sions of the SCI-ARMI formula were developed. The last one is
quadratic, based on the 95th percentile of SCIM III values that
represents capacities corresponding to given American Spinal
Injury Association Motor Scores (AMS). The formula was gen-
eralized for international populations and adjusted for age and
gender based on data of 661 spinal cord lesion (SCL) patients
from six countries. Results: The SCI-ARMI formula was found
to be valid for large SCL populations from various countries.
Age and gender affected its values (p <0.04), but country did not
(p>0.1). Implications: SCI-ARMI assesses rehabilitation potential
and achievements. It can be compared and summed up with other
measures that are presented as realization of maximal values, and
can contribute to the evaluation of the overall achievements of a
person, a rehabilitation ward, or a hospital. The principles of this
development may be applied in various areas of rehabilitation to
help decision making and improve outcomes.
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DIETARY STRATEGIES FOR SPINAL CORD
INJURY IN RATS

Wolfram Tetzlaff'’*, F. Streijger!, W.T. Plunet!, J.H.T
Lee', J. Liu', C.K. Lam’, S. Park’, B.J. Hilton', B.L.
Fransen', K.A.J. Matheson', P. Assinck’, B.K. Kwon'?3
!International Collaboration on Repair Discoveries (ICORD),
Blusson Spinal Cord Center, Vancouver, *Departments of Zoology,
University of British Columbia, *Combined Neurosurgical and Or-
thopaedic Spine Program (CNOSP), Department of Orthopaedics,
University of British Columbia, Vancouver, BC, Canada

Background and objectives: There are no evidence-based nutritional
guidelines for humans with acute spinal cord injury. Over the past
years our laboratory focused on therapeutic dietary strategies for
spinal cord injury. We discovered in rats that intermittent fasting,
i.e. 24 h fasting followed by 24 h of access to food, significantly im-
proved the outcome from cervical or from thoracic spinal cord injury.
However, the implementation of fasting in a clinical setting was met
with resistance from clinicians who do not like to fast patients that
are already loosing weight due to paralysis. Methods: We therefore
investigated the efficacy of ketogenic diet (KD) as a treatment for
acute cervical spinal cord injury (SCI) in rats. Ketogenic diets (KD)
are established and effective non-pharmacological treatments for some
forms of drug-resistant epilepsy. Ketones reduce neuronal excitation
and promote neuroprotection. Results: Post-injury KD treatment
resulted in increased usage and range of motion of the affected fore-
paw. Furthermore, KD improved pellet retrieval with recovery of
wrist and digit movements. Importantly, after returning to a standard
diet after 12 weeks of KD treatment, the improved forelimb function
remained stable. Histologically, the spinal cords of KD treated animals
displayed smaller lesion areas and more grey matter sparing. These
beneficial effects require the function of monocarboxylate transporters
responsible for ketone uptake and link the observed neuroprotection
directly to the function of ketones. Conclusion.: Our data suggest that
current nutritional treatment standards, which include relatively high
carbohydrate contents, should be revisited. Supported by CIHR of
Canada and the Craig Neilsen Foundation.

SY18-310-01

REHABILITATION OF THE INDIVIDUAL WITH
OSTEOPOROSIS

Heidi Klingbeil
Chief, PM&R Bronx VA Hospital, Bronx, NY, United States

Osteoporosis is a major public health problem. The condition results
in significant costs, primarily in the treatment of resulting fractures,
which can be ultimately fatal; in addition the impact on quality of life
for individuals with progressive deformity is substantial. This lecture
first reviews briefly the standard defining characteristics of osteopo-
rosis, and bone structure. We will then proceed to review the newest
techniques for fracture management, including vertebroplasty and
kyphoplasty. Following this we will explore the newest theories of
hormonal control of bone mass, and pharmacologic interventions
to minimize progressive osteoporosis. Innumerable controversies
exist regarding the benefits vs. risk of some these interventions,
as well as dietary alterations and supplements, and we will review
the quality of the research on which these controversies are based.
A current, and comprehensive rehabilitation treatment algorithm,
including exercise, posture altering orthoses, and pharmacological
interventions, will be developed for the participants own patient
base. Technology, such as the ReWalk, which now allows weight
bearing exercise in those with spinal cord injuries, and other condi-
tions which have formerly prevented such, will be integrated within
the algorithm.



SY18-310-02

PHYSICAL ACTIVITY FOR TREATMENT AND
REHABILITATION IN OSTEOPOROSIS

Mark Lissens
Thomas More University College, Belgium

Physical activity is an important factor influencing peak bone
mass. A lack of physical activity is a major risk factor to develop
osteoporosis. Several studies showed significant associations
between physical activity level and bone mass measures. This has
its implications in rehabilitation medicine. In primary rehabilita-
tion the aim is prevention of osteoporosis, whereas in secondary
rehabilitation treatment of osteoporosis is the main goal. In ter-
tiary rehabilitation emphasis is put on treatment of fractures and
complications. The goal of an osteoporosis rehabilitation program
is to help the patient to return to the highest level of function and
independence possible, while improving the overall quality of life,
physically, emotionally, and socially. The focus of rehabilitation
is to decrease pain, help prevent fractures, and minimize further
bone loss. Therefore, osteoporosis rehabilitation programs may
include the following: 1) exercise programs and conditioning to
increase weight bearing and physical fitness; 2) pain management
techniques; 3) nutritional counseling; 4) use of assistive devices to
improve safety at home; 5) patient and family education, especially
prevention of falls (90% of hip and wrist fractures are the result of
a fall). Many skilled professionals are part of the multidisciplinary
osteoporosis rehabilitation team, including the specialist in physical
medicine and rehabilitation or physiatrist as coordinator. Physical
activity can help osteoporosis patients gain improvement in muscle
strength and cardiovascular endurance, can prevent falls and can
reduce functional decline. Benefits from regular exercise include
improved bone health, both psychological and cognitive benefits,
and enhanced quality of life.

SY18-310-03

THE IMPORTANCE OF PHYSICAL ACTIVITY IN
PATIENTS WITH RHEUMATOID ARTHRITIS

Anton Wicker
Paracelsus University Salzburg, Austria

Introduction: Rheumatic diseases are causing a lot of functional
problems in the body, like the decrease of the range of motion,
atrophy of muscles, swelling of the joints, increase of the joint
stability, pain, changes in the joint loading and changes in the
movement patterns. There are a lot of scientific papers they
show positive effects of physical activity in rheumatic diseases
(PLASQUI 2008). Material and Methods: Aims of physical
activity and sports in patients with rheumatic diseases are: the
preserve of joint motion, avoiding of immobility, decrease of
inactivity, joy and quality of live. Physical fitness, mental fitness
and social fitness are connected very strong together, especially
in patients with rheumatic diseases. The umbrella above all of
them who gives positive effects is physical activity, even often
sports activity. It is well known that aerobic endurance training
has positive effects to the mood and the psychological situation
has a great influence to the immune system. In another way it is
shown that aerobic exercises are stimulating the blood flow in the
reference areas of the brain. The start of mobilisation should be
soon as possible. It must be given attention to intensive loading
and to the individual loading factors. Results: Aerobic training is
nearly always useful for initiating the increase of physical fitness
without negative effects to the joint. You can start physical activity
with isometrics but soon as possible it should be done a change
to dynamic strengthening. The principles of training methods
should be given attention. Effective and safe are more short time
loading units. The more acute the disease, they more important
the break. Rehabilitation with children means more playing units.
Recommended are: Functional strengthening for the knee joint.
Functional knee stabilisation. General physical activity and a
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sensomotoric training of the shoulder girdle. Functional hand- and
finger training and little intensive whole body training (OTTAWA
PANEL 2004). For sports there are highly recommended aquatic
sports, walking, dancing, cycling (hometrainer) and gymnastics.
Restrictive use of sports should be done in Golf, Tennis, alpine
Skiing and Snowboarding, Cross country, Mountaineering and Vol-
leyball. Not recommended sports are: Judo, Karate, Tack-won-do,
etc., Soccer, Handball, Basketball, Apparatus gymnastics, Tram-
polin and Climbing. In generally every sports recommendation
to the patient with rheumatic diseases should be exactly adapted
to the person, his disease and in which phase the disease (acute,
subacute, chronic) is now. Discussion: According to more and
more scientific papers to this topic it seems that physical activity,
also short-term exercise training of rheumatoid arthritis patients
immediately after hospital discharge results in improved regain
of function (VAN DEN BERG 2007). Rheumatoid arthritis pa-
tients need to be persuaded about the effectiveness and safety of
moderate and sometimes even high and middle intensity exercise
(BENHAMOU 2007).

SY18-311A-01

ULTRASOUND AND SONOELASTOGRAPHY
DIAGNOSIS, AND ULTRASOUND GUIDED
PLATELET-RICH PLASMA INJECTION IN
TENDON PATHOLOGY

Gi-Young Park, Dong Rak Kwon*
Catholic University of Daegu School of Medicine, Korea

Tendon is made of organized connective tissues and has a linear
arrangement of collagen fibers that is determined and maintained
by regular deforming forces such as muscle tension. Tendons are
particularly appropriate for ultrasound examination because of
their superficial location, their high acoustic contrast compared
with the surrounding tissues, and their movement-related pathol-
ogy. Ultrasound can be used to determine the severity of tendon
injury, and assess the level of tendon subluxation. On ultrasound,
a normal tendon appears hyperechoic with a fibrillar echotexture,
and this is best appreciated on a longitudinal scan. Real-time so-
noelastography (RTS) is a recently developed ultrasound-based
technique that evaluates tissue elasticity in real time, and it is
based on the principle that the compression of tissue produces a
strain (displacement) that is lower in hard tissue and higher in soft
tissue. RTS provides information on tissue elasticity, in addition to
the shape or vascularity, which is obtained via B-mode ultrasound.
Tissue elasticity not only varies among different tissues but also
seems to reflect disease-induced alternations in tendon pathology.
Therefore, it is expected to be a useful modality for providing novel
diagnostic information in tendon pathology because tissue elastic-
ity is closely related to its pathology. Platelet-rich plasma (PRP)
is composed of 3-8 times the concentration of platelets contained
in whole blood; therefore it contains a high content of autologous
growth factors. Ultrasound-guided PRP injection decreases pain and
increases strength in patients with chronic tendinopathy and might
be considered as a safe and effective treatment in tendon disease.

SY18-311A-02

PHYSIOTHERAPY AND REHABILITATION FOR
HEMOPHILIA AFTER MUSCULOSKELETAL
BLEEDS

Ying Liu, Lixia Chen
Department of Physical Medicine and Rehabilitation, Peking Union
Medical College Hospital, China

Objective: To introduce the diagnosis and assessment after mus-
culoskeletal bleeds in hemophilia. Methods: The common sites of
joint bleeds are knees, ankles, elbows and toes. At the early stage
of joint bleeds, a patient usually complains of bubbly or tingly
sensation, being unable to bear weight. On physical examination,
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a joint may feel warm or may have loss of motion especially in the
extended direction. If the bleeding is not stopped, joint swelling,
pain, tense effusion and limited range of motion and function will
come up. The common sites of muscle bleeds are the flexor muscles
such as calf, forearm, iliopsoas and hamstrings. At the early stage
of muscle bleeds, pain is usually noted as the first intimation. And
also the altered function such as limp will be noted. As the muscle
bleeding continues, warmth over the area, tender or firm on palpa-
tion, muscle spasm, and limited movement at adjacent joints will
probably come up. Ultrosound is the best choice to confirm bleeds.
Chronic hemophilic synovitis is a good indication of physiotherapy
intervention. Usually, chronic swelling of the joint lasts for more
than 6 months. The frequency of bleeds increases significantly.
If joint problems develop continually, they may become chronic
hemophilic arthropathy. So joint health, image, ADL as well as
QOL should be assessed annually. The physiotherapy goals for
hemophilia are relieving pain, maintaining ROM, strengthening
muscles to increase joint stability and improving ADL and QOL.
Implications: Based on diagnosis and assessment, physiotherapy is
very important for hemophilia.

SY18-311A-03
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NON-SURGICAL SPINAL DECOMPRESSION
SYSTEM (SDS) FOR THE TREATMENT OF SPINAL
DISCGENIC PAIN

Lehua Yu
The Second Alffiliated Hospital of Chongqing Medical University,
Chongging, China

Spinal discgenic herniation is mainly responsible for cervical ra-
diculopathy and sciatica, which are considered as spinal discgenic
pain. Spinal traction as an important intervention in the treatment
of these diseases among the conservative therapies has existed for
many years, however, its efficacy is limited due to spinal muscles
counteraction and angle inaccuracy in targeted disc. Briefly, Non-
surgical spinal decompression system (SDS) with intricate sensor
and feed-back system minimizes resistance of para-spinal muscles,
and maximizes tension on specific intervertebral discs as well
as targets the treatment angles for targeted discs, which ensures
more effective decompression to the disc and eliminates muscle
contraction. The theory behind SDS was based on zero-gravity
environment in the outer space, since astronauts have reported
both the low back pain was relieved and disc height was restored
significantly. Injured discs can be treated by decompressing the
affected spinal segment (reducing pressure on roots and the lesion
tension) through SDS. SDS features in recovering interveterbral
discs nutritionally and sysmatically; while traditional traction only
emphasizes on removing intradiscular compression on peripheral
tissues. SDS creates up to 150 to 200 mmHg of continuous negative
intradiscular pressure, which was previously a challenge in medical
field before. Clinical trials demonstrated the clinical effectiveness
and safety of SDS for treating discgenic pain, especially for patients
with cervical radiculopathy or sciatica failed to spinal traction and
other physical therapies.

SY18-311A-05

APPLICATION OF ULTRASOUND-GUIDED
INJECTION TECHNIQUE IN THE TREATMENT OF
LOW BACK PAIN

Carl PC Chen
Chang Gung Memorial Hospital, Chinese Taipei
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Introduction: Ultrasound is an easy-to-use imaging tool in diagnos-
ing soft tissue lesions and in performing ultrasound guided injec-
tions. Most importantly, it is radiation-free. Our previous studies
have documented that ultrasound can be applied in performing
accurate musculoskeletal injections such as caudal epidural, piri-
formis, and sacroiliac joint injections. Under ultrasound guidance,
the advancing motion of the needle can be observed as continuous
and real-time images. In our most recent work, we have also shown
that ultrasound can also be used as an effective screening tool for
judging the success rate of caudal epidural injections. Material and
Method: Sonographic images of the sacral hiatus were obtained
from patients with low back pain and sciatica who were to receive
caudal epidural injection treatments. Sonographic images of the
sacroiliac joints were also obtained from patients suffering from
spondyloarthropathies. The iU22 xMATRIX Ultrasound System
(Philips Healthcare, Andover, MA, USA) was used in our studies.
Sonographic images were obtained from a physiatrist who had years
of experience in handling and interpreting sonographic images. Re-
sults: In sacral hiatus epidural injections, 100% accuracy in caudal
needle placement into the caudal epidural space under ultrasound
guidance was confirmed by contrast dye fluoroscopy. Sonographic
images indicating a closed sacral canal and sacral diameters rang-
ing from 1.2 to 1.6 mm may suggest a higher failure rate in caudal
epidural injection. Ultrasound can also accurately guide the injection
needles to the lower one-third of the sacroiliac joint, and the piri-
formis muscle for successful sacroiliac joint and piriformis muscle
injections. Conclusions: Ultrasound-guided injection technique
can ensure that higher volume of steroid-lidocaine suspension can
be accurately infiltrated to the lesion site as compared with the
conventional blind injection technique. Ultrasound guidance can
ensure accurate needle placement into the sacral hiatus, piriformis
muscle, and sacroiliac joint for successful injections to these areas.
Sonographic images of the sacral hiatus can also provide us with
crucial information on whether caudal epidural injections can be
performed successfully.

SY18-311A-06
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ULTRASOUND-GUIDED INJECTION
TECHNIQUES IN THE TREATMENT OF
MUSCULOSKELETAL PAIN SYNDROME

Simon Fuk-Tan Tang
Chang Gung Memorial Hospital, Chinese Taipei

Introduction: Pain is the most frequent chief complaint heard in
rehabilitation outpatient clinics. Pain originating from the mus-
culoskeletal system is commonly seen in rehabilitation medicine.
In the past, correct diagnosis relies on meticulous physical ex-
amination or expensive imaging tools such as magnetic resonance
imaging. During the past two decades or so, musculoskeletal soft
tissue ultrasound has emerged as a reliable tool in diagnosing
musculoskeletal disorders. It is radiation free, portable, relatively
in-expensive, and can be used in diagnosing disorders such as mus-
cle and tendon tears, bursitis, ligamental tear and sprain, and fluid
accumulation lesions. More importantly, soft tissue ultrasound
can offer real-time images, and acts as an adjuct in performing
ultrasound guided injection treatments. Material and Method: The
iU22 xMATRIX Ultrasound System (Philips Healthcare, Andover,
MA, USA) was used in our studies. Real-time ultrasound-guided
injection sonographic images of the shoulder joint, knee joint,
plantar fascia, and retro-calcaneal bursa were obtained. Patients
receiving these injection treatments suffered from disorders such
as subdeltoid bursitis, supra-patellar bursitis, knee lateral/medial
collateral ligament sprain, plantar fasciitis, and retro-calcaneal



bursitis. Sonographic images were obtained from a physiatrist
who had years of experience in handling and interpreting sono-
graphic images. Results: Based on our studies, ultrasound-guided
injection offers 100% accuracy in administering the injectant to
the bursa, fascia, tendon, and ligament target sites. As compared
with the conventional blind injection technique, ultrasound-guided
injection offers better and longer lasting treatment effects. The
ultrasound-guided injection process is also less painful as com-
pared with the blind injection technique as multi-angle needle
adjustment can be avoided. Injection needles can be effectively
guided to the target lesion sites. Conclusions: Ultrasound-guided
injection technique can ensure that higher volume of steroid-li-
docaine suspension can be accurately infiltrated to the lesion sites
as compared with the conventional blind injection technique.
Ultrasound guidance can ensure accurate needle placement into
the subdeltoid bursal complex, suprapatellar bursa, knee lateral/
medial collateral ligaments, plantar fascia, and retro-calcaneal
bursa for the treatment of musculoskeletal pain syndrome. There
is also less pain and less discomfort when injection is performed
under ultrasound guidance.

SY18-311A-08

ULTRASOUND-MEDIATED GENE
TRANSFECTION AND DRUG DELIVERY

Wen-Shiang Chen
National Taiwan University, Chinese Taipei

Ultrasound (US) -mediated gene therapy and drug delivery is a
newly developed biomedical technique that can target gene expres-
sion or enhance payload of a certain drug at specific sites, leading
to high expression or payload of therapeutic agents locally, thus
providing great potentials for the treatment of various diseases.
The purpose of this presentation is to introduce the phenomenon
responsible for the transient permeability change on cell membranes
after US exposure (sonoporation), the significance of cavitation
effect on sonoporaiton, and the potential applications of cavitation-
facilitated macromolecular transfer on animal models. For example,
the enhancement of antitumor effects by US-mediated antiangio-
genic gene therapy on the growth of a preclinical hepatocellular
carcinoma model, the inoculated liver tumor, will be shown. Our
recent work on evaluating the synergic effect of combining nano-
particle carriers (such as polyethylenimine or PEI) and cavitation
on gene transfer will also be presented. Strong expression of
reporter gene expression could be found at least 45 days after the
treatment of DN A-nanoparticle complex with US exposure, both in
vitro and in vivo, in contrast to the low efficiency (more than 100
folds less) and short duration (within a week) of gene expression
by traditional methods. Examples of US-facilitated drug delivery
will also be given.

SY18-311B-01

WHY COLLABORATION WITH THE WHO
IS IMPORTANT FOR THE ISPRM AND PRM
SPECIALISTS?

Christoph Gutenbrunner
Department for Rehabilitation Medicine Coordination Centre for
Rehabilitation Research, Hannover Medical School, Germany

The International Society for Physical and Rehabilitation Medicine
(ISPRM) is a Non-Governmental Organisation (NGO) with special
relation to the World Health Organisation (WHO). It has a col-
laboration plan that among others include the contribution to WHO
invited meetings, the strengthening of medical rehabilitation, the
development, dissemination and implementation of the World
Report of Disability (WRD), the implementation of the ICF at the
clinical level and in population-based epidemiology, contributions
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to the community-based rehabilitation guideline, the development,
dissemination and implementation of an International Perspective
on Spinal Cord Injury (IPSCI) and the contribution to rehabilitation
disaster relief. Thus one of the main aspects of the collaboration
is to contribute to WHO s activities especially in the field of dis-
ability and rehabilitation but also with respect to the development
and update of health-related classifications. Such contribution is
done in the projects of the ISPRM-WHO-Liaison-committee and
its subcommittee, e.g.: providing WHO with information about
the definitions and scope of rehabilitation specialists, concepts to
implement the ICF in rehabilitation practice and development of
ICF based assessment tools, the development of the IPSCI report
and the development of concept of rehabilitation interventions
in case of natural disasters. Additionally ISPRM is involved in
the discussion about recommendations to improve rehabilitation
services throughout the world. On the other hand the question has
been asked if ISPRM and individual PRM specialists have any
profit from this work. Some important arguments in such a dis-
cussion are: * the concept of physical and rehabilitation medicine
can be improved using the ICF as a conceptual framework. ¢ the
need for medical rehabilitation can be clarified and argued using
WHO figures and concept. * the focus of PRM can be widened to
fields of special need (e.g. in the community). « PRM will gain
knowledge in specific rehabilitation field, e.g. Spinal Cord, Injury,
amputation, disaster victims. * new concepts for rehabilitation
services can be developed. ¢ relevant fields or research can be
identified. * the need of teaching rehabilitation will be underlined.
All in all, ISPRM can learn from the collaboration with WHO and
can sharpen its scope, and the position of PRM in rehabilitation
in health systems can be significantly strengthened. This will
be of advantage for the present and future generations of PRM
specialists throughout the World. Besides these arguments future
perspectives will be discussed too.

SY18-311B-02

ACTIVITIES OF THE UNITED NATIONS WITH
RELEVANCE FOR REHABILITATION

Bryan O’Young
Rusk Institute of Rehabilitation Medicine, United States

The United Nations (UN) objective is to promote, protect and ensure
the full and equal human rights and fundamental freedoms by all
persons including those with disabilities and to promote respect
for their inherent dignity. The UN system’s disability focal point
is the Secretariat for the Convention on the Rights of Persons with
Disabilities (SCRPD) in the Department of Economic and Social
Affairs (DESA). Its role is to advance the rights of persons with dis-
abilities in society and development, through the Convention on the
Rights of Persons with Disabilities (2006), as well as other relevant
human rights” instruments. This session will focus on increasing
the awareness of the Convention and ways that the International
Society of Physical and Rehabilitation Medicine (ISPRM) can part-
ner with the UN in fulfilling the objective of protecting the rights
and preserving the dignity of the disabled. The ISPRM through its
expert membership can enhance the awareness and abilities of the
disabled and provide this knowledge to the post 2015 Development
Agenda presently being discussed at the UN. This new Agenda will
continue to work to accelerate the achievement of the MDGs and
allow for integration into UN agencies and programs that directly or
indirectly influence action by developing and developed countries.
It is important to enhance the awareness of the role that ISPRM can
provide to all levels of government.

SY18-311B-03

Abstract is missing.
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SY18-311B-04

CONCEPTUAL FRAMEWORK TO CLASSIFY
REHABILITATION SERVICES - A SYSTEMATIC
APPROACH

Dimitrios Skempes'**, Rehabilitation Service
Organization Taskforce®

"University of Lucerne & Swiss Paraplegic Research, Switzerland,
’ISPRM-WHO Liaison sub-committee on Strengthening Medical
Rehabilitation, Switzerland

Objective: Common understanding of the global advances and
transformations in rehabilitation care delivery processes has been
hampered by the lack of an internationally agreed taxonomy of
rehabilitation services. The aim of our study is to propose a con-
ceptual framework for a future uniform classification of health
related rehabilitation services and service related organizations.
Methods: Since 2011 the ISPRM-WHO Liaison sub-committee on
Strengthening Medical Rehabilitation has undertaken the project In-
ternational Classification of Service Organizations in Rehabilitation
(ICSO-R). A drafting group, comprised of experts in health related
rehabilitation, health services and systems research, management,
classifications and philosophy identified during technical experts
meetings the core concepts related to rehabilitation service delivery
and service organization which formed the basic elements of the
conceptual framework. A systematic review of existing classifica-
tions and search of the international literature were carried out to
examine rehabilitation service organization models and complement
the existing framework. Results: The refined framework consists
of high and middle level classes which correspond to existing
international classifications and reflect the reality of rehabilitation
practice management and service provision. Dimensions of the
proposed classification framework include human workforce, financ-
ing, rehabilitation related products and technologies, infrastucture,
context-level of care provision. Further validation of the framework
is planned through an online expert consultation. Implications
for rehabilitation: The use of internationally agreed standardized
terms and definitions related to rehabilitation services will allow
for systematic collection, analysis and comparison of data and
information. The proposed framework offers the basis to organize
existing information into a uniform classification thus facilitating
rehabilitation services description, measurement, research and
evidence based policy and planning.

SY18-311B-05

INTRODUCTION: IMPLEMENTATION OF THE
WORLD REPORT ON DISABILITY - WHAT ISPRM
HAS BEEN DONE AND WHAT IS TO BE DONE

Alessandro Giustini
Rehabilitation Hospital SanPancrazio — Arco di Trento , Kos Santo
Stefano Group, Italy

ISPRM diffused informations about WRD contents and it’s power
to enrich rehabilitation and PRM role (Presentations, Documents,
Articles, Survey) ISPRM supported in many different ways some
events and meetings at national level related to WRD and also
in relation in the same time with UN Convention and Disabled
People’s Rights, World Day (December 3 each year), UN Millen-
nium Development Agenda “The World we want”.We cooperated
with some Congress Sessions focused on WRD or official national
presentation of the Report (and traslations together WHO DAR
Office) involving local Health policy responsibles. ISPRM partici-
pates WHO General Health Assembly about Disability in May in
Geneva. Prepares the presence in next UN General Assembly in
September in New York. The way forward: a disability-inclusive
development agenda towards 2015 and beyond”, UN Department
of Economic and Social Affairs in collaboration with UNICEF,
working about Disability and this post-2015 agenda, are diffusing
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documents and important suggestions to gather views from a broad
range of stakeholders. This is surely a very favoureable situation
and Isprm implements our scientific guidelines and evidences. It
is necessary to keep on working WRD implementation, enrich-
ing Rehabilitation systems and services aiming to “implement” a
strong role for PRM. We have also to implement in the PRM wold
“community” the awareness about our responsibility to be actively
present in this aim. Relevance of any Rehabilitation System, qual-
ity of financial supports and standards in management are totally
related with Rights for Disabled People and their aknowledgement
in national and international policy. In this perspective we have to
implement these contents in PRM education and continuous profes-
sional development.

SY18-311B-06

WORLD REPORT ON DISABILITY:
IMPLICATIONS TO DISABILITY AND
REHABILITATION

Zhuoying Qiu

Research Institute of Rehabilitation Information/ICF Branch of
WHO-FIC Collabrating Center China, China Rehabilitation Re-
search Center, Beijing, China

The United Nations Convention on the Rights of Persons with
Disabilities (UNCRPD) is the most important international
treaty aimed to “promote, protect and ensure the full and equal
enjoyment of all human rights and fundamental freedoms by all
persons with disabilities, and to promote respect for their inherent
dignity” and established conceptual fundamental for the develop-
ment of international and national policies and service delivery in
disability and rehabilitation. WRD assembled the best available
scientific evidences on disability to facilitate implementation of
the CRPD to protect rights and inclusive development for people
with disabilities. With the conceptual framework of International
Classification of Functioning, Disability and Health (ICF), WRD
provides evidence to understand the disability and situations of
people with disabilities, and make international and national
recommendations for policy development and implementation
in the fields of health, rehabilitation, assistance and support,
enabling environment, education, and employment. This pres-
entation introduced the background and development of World
Report on Disability (WRD), analysed the framework and main
content of WRD and discussed implication of WRD to disability
and rehabilitation in regard to implementation of UNCRPD and
ICF model of disability.

SY18-311B-07

IMPLEMENTATION OF THE WORLD

HEALTH ORGANIZATION — WORLD REPORT
ON DISABILITY AND INTERNATIONAL
PERSPECTIVES ON SPINAL CORD INJURY INTO
NATIONAL HEALTH AND REHABILITATION
SYSTEMS AND SERVICES

Per Maximilian Von Groote
Department of Health Sciences and Health Policy, University of
Lucerne and SPFE, Nottwil, Switzerland

The challenge of every public health recommendation is to make
it heard and understood by the right audiences. This problem
becomes even more pressing when recommendations are targeted
at specialized and diverse audiences such as physical and rehabili-
tation medicine doctors and health systems managers and policy
makers. The ultimate goal should be that an evidence-based and
actionable recommendation reach the intended audience, and that
these audiences can take action to implement them. This process



-- more complex and non-linear than it may at first appear — has
been labelled ‘evidence-based policy’ or ‘evidence-based medi-
cine or practice’. The presentation will highlight the methods and
strategies described in the scientific literature of implementing
recommendations from health policy reports such as the World
Report on Disability (WRD) or the forthcoming International
Perspectives on Spinal Cord Injury (IPSCI) and describe features
of the IPSCI implementation strategy.

SY18-311B-08

IMPLEMENTATION OF THE WHO-WORLD
BANK WORLD REPORT ON DISABILITY: WHO
PERSPECTIVES AND PRACTICAL EXPERIENCES

Pauline Kleinitz
Address missing

The WHO-World Bank World Report on Disability, released in 2011,
is a land mark document compiling the best available evidence on the
situation of people with disabilities globally. The report addresses
multiple sectors outlining key challenges and identifying steps
forward, it provides examples of good practice and finishes with a
broad set of recommendations. The report analyses the rehabilitation
sector offering recommendations for sector strengthening. This
presentation will provide an overview of the report with a focus on
rehabilitation sector findings. The dissemination and implementation
of report findings will be shared drawing upon the real experiences
of this at a national level. Rehabilitation sector strengthening
initiatives will be explored with some focus on those underway in
low income countries.

SY18-311B-09

HOW TO BECOME A MODEL CENTER

OF MEDICAL REHABILITATION — THE
EXPERIENCE OF THE KESSLER INSTITUTE FOR
REHABILITATION

Joel Delisa

Department of Physical Medicine and Rehabilitation, University of

Medicine and Dentistry of New Jersey, United States

In this article I will describe a model medical rehabilitation center
in the United States based on my experience as the Medical Direc-
tor of the Kessler Institute for Rehabilitation (KIR) located in West
Orange, New Jersey. KIR has three integrated distinct missions:
patient care, education, and research. It is a 336-inpatient bed facility
(three separate locations) that runs at approximately 95% occupancy.
In 2012, 6,896 individuals were admitted for care. The patient ages
are from 18 to 109 with an average age of 69. Forty-five percent of
the patients were male and 55% were female. KIR, West Orange,
is a freestanding hospital that owns and operates its own x-ray and
laboratory facilities. KIR practices the team approach and embraces
the best practices concept/model. Patients are typically admitted to
Kessler about eleven days post injury. The case mix index (CMI), a
standard measure of the medical complexity of patients upon admis-
sion, is higher at Kessler than at most centers. The average length
of stay is approximately 17 days, however this varies by diagnosis
(29 days for SCI; 21 days for traumatic brain injury; 19 days for
stroke; 15 days for amputee; 17 days for neurological disorders; 12
days for orthopedic cases.) Approximately 83% of these individuals
are discharged to home and the community, not to nursing homes.
In the United States, all rehabilitation inpatients must receive at
least three hours of therapy (physical, occupational, and/or speech
therapy) per day for at least five days per week. Many facilities have
added a sixth day. Psychology/neuropsychology, vocational, and
recreational rehabilitation are also provided as needed. The percent
volume of inpatients treated is listed in Table I.
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Table 1. Inpatients treated at KIR by diagnosis

Orthopedics 45%
Stroke 19%
Brain Injury 15%
General Rehabilitation 8%
Neurological 5%
Spinal Cord Injury* 5%
Amputee 3%

*Ventilation Unit

Measuring Patient Outcomes. Functional Improvement Measures
(FIM) reflect both overall and specific improvement in ADL’s,
such as bathing, dressing, feeding, ambulation and motor function,
discharge disposition, and patient satisfaction from the time of
admission to discharge. The Kessler scores usually exceed national
benchmarks. The system does not use the International Classification
of Function (ICF.) Patient satisfaction surveys at KIR indicate a high
level of satisfaction with their care. 91% of the patients achieved
their predicted outcome and 96% indicated they would recommend
Kessler to others. Kessler also has a large ambulatory care service.
In 2012, 6,003 people in the KIR system received ambulatory care.
49% were males and 51% females with an average age of 57 years.
Outpatient Services are noted in Table II.

Table 1. Kessler Outpatient Services

ALS Management

Balance and Vestibular Rehabilitation
Cognitive Rehabilitation

Driver Training

Hand Therapy and Upper Extremity Rehabilitation
Locomotor Training

Lymphedema Management
Neuro-rehabilitation

Multiple Sclerosis

Parkinson’s Disease Management
Occupational Therapy

Orthotic and Prosthetic Services
Osteoporosis Management

Pain Management

Physical Therapy

Physician’s Services

Psychology and Neuropsychology
Spasticity Management

Speech Services

Spina Bifida Management
Swallowing Dysfunction Therapy
Urology Services

Vision Therapy

Vocational Rehabilitation & Career Guidance
Wheelchair Seating Services
Women’s Health Services

Work Strategies

Education and Training. KIR is a training site for medical students,
PM&R residents, clinical fellows, post-doctoral fellows, physical
and occupational therapists, speech pathologists, nurses, and others.
The PM&R residency is three years after the completion of a general
year following medical school. This is a New Jersey Medical School
program and KIR is an affiliated training site, along with Children’s
Specialized Hospital, the Veterans Administration Hospital and
community hospitals. In the PM&R residency, the trainees must
have 12 to 18 months of inpatient training and 12 to 18 months of
outpatient experience. The residents are exposed to all ages, and all
socioeconomic groups. Each rotation n is two months. The residents
are given required didactic lectures every Wednesday from 8:00
AM until noon, and the first Friday of each month from 8:00 until

J Rehabil Med Suppl 53



38 ISPRM — June 16-20, 2013, Beijing

noon. The lectures are in a modular curriculum format (SCI, TBI,
CVA, EMG, etc.) There is an examination after each module. The
trainees are also observed and evaluated during and at the end of
each clinical rotation. The inpatient rotations are diagnostic specific
(SCI, TBI, CVA, Orthopedics, etc.) The residents are instructed
in procedures such as EMG’s, Botox injection, etc. during their
training. The program also has a number of one-year fellowships
upon completion of the residency. These are in SCI Medicine, TBI,
Stroke, Musculoskeletal/Pain Medicine, and Pediatric Rehabilita-
tion Medicine.

Research Agenda. Research is a vital component of the KIR Hos-
pital. There is dedicated space, equipment, personnel, and budget
allocated to research. It is expected that the dedicated researchers
compete and obtain external research grant funding. The Kessler
Research Foundation has the following specific laboratories:
Human Performance and Movement

* Neuropsychology and Neuroscience

* Outcome Research

» Rehabilitation Engineering

* Spinal Cord Injury

e Stroke

The research is clinical and translational, not animal labs. There is
a dedicated MRI machine for cognitive research. Currently there
is about 35,000 square feet of research space and has about 80
employees, including 14 full-time PhD researchers, 2 full-time
MD researchers, and 3 part-time MD researchers and three to ten
post-doctoral students in training. Some generic research areas
that need to be studied are: epidemiology of disability; clinical
studies such as pharmacological and exercise interventions; social
determinants of disability; outcome research with respect to vari-
ous interventions, instruments, and techniques to evaluate function;
and specific type, dose, and durations of therapies. One of the keys
to research is collaboration and partnerships, and also to develop
metrics to evaluate the research program. I hope this integrated
model of clinical care (inpatient, outpatient, community) as well
as the education and training of future health care providers and
the emphasis on research to improve the outcomes and quality of
life of individuals with disabilities is helpful as China builds its
rehabilitation care models.

SY18-311B-10

REHABILITATION NET-WORKING
(MANAGEMENT, FINANCE, OUTCOMES):
DEVELOPING TASKS FOR PRM DOCTORS

Alessandro Giustini
Rehabilitation Hospital SanPancrazio — Arco di Trento, Kos Santo
Stefano Group, Italy

Many international documents in recent years, UN Convention
2007,WHO -ICF and recently WRD, described how rehabilitation,
and its scientific developments, are focuses on Disabled People
Rights. The WRD underlines evidences in Rehabilitation (social,
health, educational, work and cultural fields in any Country).
WRD strongly acknowledges role of medical rehabilitation in the
implementation of these indications and PRM role for person’s
functioning and participation. This vision call upon multiple actors
from national to local Governents, health, education and cultural
services, working authorities, professional associations, Disabled
People, NGO’S to create a real Health Net-Work. It calls financial
aspects too. PRM role is foundamental in this wide net-working to
show how can be realized a global rehabilitation system renovating
many aspects of health and social services. Offering different cares
timely, in continuity and coherence, guiding a team involving many
different professionals, maintaining the center on the Person. PRM
Doctor have (as unique among Medical Specialists) the holistic ap-
proach to people (disabled or at risk) for this Network-management.
The PRM specialists responsibility is to activate the continuous and
comprehensive (patient’s participation too) process “Individualised
Rehabilitation Plan” that symbolizes continuity and complexity
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of this net-working. So many, often new and not only clinical but
also regading the management in many fields, in different places,
in different times, are the tasks for PRM doctors: modifying deeply
the “traditional” role and relationship between Health Services and
Rehabilitation.

SY18-311B-11

IMPLEMENTATION OF ICF FOR DISABILITY
ASSESSMENT AND SOCIAL WELFARE SERVICE
IN TAIWAN

Tsan-Hon Liou'*, Kwang-Hwa Chang’, Shih-Ching
Chen’, Yen-Ho Wang*

!Department of Physical Medicine and Rehabilitation of Shuang Ho
Hospital, *°Wan Fang Hospital, 3Taipei Medical University Hospital,
Taipei Medical University, ‘Department of Physical Medicine and
Rehabilitation, National Taiwan University Hospital and National
Taiwan University College of Medicine, Taipei, Taiwan,Chinese
Taipei

Background: People with disability represent the biggest definable
disadvantaged group on earth, people with disabilities make up 15%
of the global population worldwide. Taiwan reported that the num-
ber of people with disabilities was 1, 100, 436 in 2011. This study
investigated a proposed system to assess patients’ eligibility for
disability based on the International Classification of Functioning,
Disability and Health (ICF). Methods: Phase I (2007.1-2009.12):
To build an implementation team for this reform, develop evalu-
ation tools, make an inventory of resources and do a small scale
of field trial. Phase Il (2010.1-2012.6): To refine evaluation tools,
ensure the application process and do a national population study.
Phase 111 (2012.7-2013.3): To implement the new disability system
and monitor the condition periodically. Results: A total of 110,667
persons with disability got their disability service through the new
system. Among them, 85,276 persons got social welfare supports,
51,885 persons were issued a parking priority card, 98,928 persons
got their financial supports, 26,211 persons gained their assistive
device allowance, 8,171 persons received family care supports,
and 8,691 persons got their nursing care and rehabilitation service
at home. Welfare services and social supports were carried out to
people with disability according to their results of disability assess-
ment and needs assessment. This is a pioneer model established
to link between the medical assessment and social welfare policy
for people with disability worldwide. Conclusions: We success-
fully implemented a new system to assess patients’ eligibility for
disability. However, the proposed assessment protocol and tools
require further validation.

SY18-311B-12

USE OF PATIENT REPORTED OUTCOMES IN
PHYSICAL AND REHABILITATION MEDICINE:
CURRENT PRACTICE AND FUTURE DIRECTIONS

Ayse Kucukdeveci
Ankara University, Turkey

Patient-reported outcomes (PROs), defined as outcomes that are
directly reported or completed by patients, are increasingly being
used for the assessment and follow-up of patients. PROs reflect the
impact of disease and its consequences from the patient’s perspective
and can measure the trade-off between the efficacy of the treatment/
care and what the patient is willing to tolerate. PROs are especially
significant when symptoms (impairments such as pain or fatigue),
functioning (activities and participation) and well-being (quality of
life/ health-related quality of life) are important areas of concern.
PROs are regarded as essential components of outcome assessment
in the field of physical and rehabilitation medicine, especially in
musculoskeletal disorders and pain medicine. Domains most fre-
quently assessed in PROs include physical, emotional and social



functioning. Certain psychometric standards, primarily reliability,
validity and responsiveness, are required of any PRO measure. As
PROs reflect the patient’s perspective, they have the potential to
facilitate patient involvement in treatment decision-making and
provide guidance for clinical and health care decisions. Although the
use of PROs in research is quite common, they remain underutilized
in routine clinical care as most clinicians find lengthy questionnaires
time-consuming for both the patient and the staff. PROs suitable
for use in clinical care should be feasible with minimum respond-
ent and administrative burden. New approaches based upon item
response theory, including Rasch analysis, and computer adaptive
testing are promising to reduce the respondent burden of the lengthy
PROs as well as to develop cross-culturally valid PROs to be used
internationally.

SY19-301AB-01
LOW BACK PAIN IN THE ATHLETE

Joanne Borg-Stein
Spaulding Wellesley, Harvard Univ. School of Med, United States

Low back pain is a common cause of pain and lost time from
sports participation in the athlete. The etiology varies with age,
sport and mechanism of injury. Training faults and musculoskel-
etal imbalance needs to be considered. In the adolescent athlete,
posterior element overuse, stress fracture, congenital stenosis
and apophysitis are the most common disorders. In the young
adult athlete, lumbar disc disease becomes more prevalent. In
the mature adult and masters athlete, lumbar stenosis and facet
arthrosis develops. Often, there are associated hip and pelvis is-
sues to consider as well. This lecture will present a state of the
art overview of evaluation and management; including patient as-
sessment, exercise, bracing, medication, injection, sports specific
training and return to play criteria.

SY19-301AB-02

MYOFASCIAL TRIGGER POINT RESEARCH AND
ACUPUNCTURE

Chang-Zern Hong

!Department of Physical Medicine and Rehabilitation, University
of California Irvine, Irvine, California, USA, *Department of Physi-
cal Therapy, Hung-Kuang University, Sha-Lu, Tai-Chung, Taiwan

Objective: To report current research on myofascial trigger point
(MTtP) and its correlation with acupuncture (AcP). Method: MTrP
is a hyperirritable spot in a taut band of almost every human skeletal
muscle. It is painful when activated as a consequence of other soft
tissue lesion. The pathogenesis of MTrP has been further clarified
based on recent human and animal studies. Results: There are multi-
ple sensitive loci (sensitized nociceptors) in an MTrP region. Stimu-
lation on a sensitive locus can elicit pain, referred pain (if stronger
stimulus given), or even local twitch response (when very strong
stimulus given). Recent research suggested that MTrP injection
with multiple insertion technique is very effective for pain control.
Acupuncture (AcP) to the MTrP with multiple insertion technique
can provide similar effects as MTrP injection. Many local twitch
responses (LTRs) can usually be elicited during multiple needle
insertion. Based on the objective assessment of endplate noise in
animal studies on the myofascial trigger spot (MTrS, equivalent to
human MTrP), both direct and remote effects of needling have been
demonstrated if multiple insertion technique is used. This effective-
ness can be completely suppressed if the corresponding spinal cord
or peripheral nerve is destroyed completely. Implications/Impact
on Rehabilitation: 1t is suggested that the spinal cord integration
is most important in the pathogenesis of MTrP and related to the
effectiveness of needling therapy. Either MTrP injection or AcP can
provide very effective pain control if multiple insertion technique
is applied appropriately.
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SY19-301AB-03

GENDER CONSIDERATIONS IN
MUSCULOSKELETAL PAIN: A 2013
INTERNATIONAL UPDATE

Mark Young*, Steven A. Stiens, Alessandra Hirsch,
Yehuda Mond, Michael J. Young
United States

Internationally, it is known that pain affects both sexes, yet there
is increasing scientific evidence to suggest that each gender will
encounter pain in a distinctly different way. The proliferation of
evidence-based research (both experimental and clinical) has led
to an enhanced understanding of the notion that “women are simply
NOT small men” in regards to pain. Biological differences of men
and women including anatomical, hormonal, genetic and psycho-
social factors often underlie gender related pain nuances. Variances
in pain sensation, drug metabolism, injury mechanism, hormonal
attributes and healing process among the genders exist. Newly
evolving concepts of pain pathogenesis such as the important role
of Central Sensitization is now recognized to be linked to gender
related hormonal and neuroendocrine alterations in select disease
states. This presentation will profile several gender-influenced pain
conditions. A systematic review of sex related factors followed
by a consideration of specific putative mechanisms supported by
scientific inquiry will be presented. Additional goals of this talk
will be: to explore the relationship between faulty foot biomechan-
ics and musculoskeletal pain pathogenesis in men and women; to
review common gender-specific complementary medical remedies
(acupuncture, music, meditation, et al.) and to elaborate on contem-
porary technologic and pharmacologic solutions in the management
of gender-focused pain management. The overarching goal of this
presentation is to offer guidance to PM&R clinicians worldwide
in their recognition, understanding and practice of gender-based
musculoskeletal pain evaluation and treatment.

SY19-301AB-04

NEEDLE ELECTRICAL INTRA-MUSCULAR
STIMULATION (NEIMS) FOR MYOFASCIAL PAIN
SYNDROME

Rai-Chi Chan
!National Yang Ming University, *Taipei Veterans General Hospital,
Chinese Taipei

Myofascial pain syndrome (MPS) is a wide-spread, non-life-
threatening yet annoying disorder. There is no golden rule of treat-
ment, but most clinicians agree that treating the characteristic taut
band is essential in managing MPS. A novel procedure — Needle
Electrical Intra-Muscular Stimulation (NEIMS) — was developed
specifically for relieving the pain and tightness of MPS patient(s).
The key components of NEIMS are 1. Insert the monopolar needle
into muscle and set the tip as the cathode; 2. Two-hertz square
wave electric current delivered to the taut band through the needle.
3. Twitch-induced electrical stimulation for 3 min to each treating
muscle at the taut band region. Through clinical and laboratory
observations, the NEIMS is found to affect both local muscle as well
as pain modulation center in the brain. Series reports on the clini-
cal VAS effect, electrophysiologic evaluation in human and rabbit,
muscle tissue biopsy in rabbit, laser Doppler blood flow change,
functional MRI response of brain will be presented. The possible
mechanisms of NEIMS will also be discussed. Besides MPS, the
NEIMS can be applied to treat other soft tissue or neuropathic pain
such as muscle strain, shoulder girdle pain and cervical or lumbar
radicular pain. The NEIMS is found to be highly effective for both
pain and muscle tightness relief, rapid onset with long lasting effect,
easy to apply, time saving, and rather save. In clinical management
of myofascial and other neuromuscular pain, the NEIMS treatment
deserves a higher priority of consideration.
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SY19-301AB-05
PAIN MANAGEMENT OR PAIN REHABILITATION

Bengt H Sjolund
University of Southern Denmark

Chronic pain, notably in the musculoskeletal system, is a complex
phenomenon. According to several national and international epi-
demiological studies, it is so prevalent in the population (19 —35%)
that it may be denoted ‘a variant of normal’. So, are all these people
reporting pain from the musculoskeletal apparatus our patients?
For long-term non-malignant, especially musculoskeletal pain, the
situation is very uncertain. There is usually little or no specific tis-
sue destruction or inflammation present, as has been demonstrated
repeatedly. The often speculative hypotheses for chronic myalgia
have not been substantiated. What dominates the clinical picture are
the functional consequences of chronic pain, i e activity limitations
and participation restrictions. A number of cognitive and behavioural
concepts have been defined, such as pain behaviours, catastrophizing
and kinesiofobia. Furthermore, there is considerable evidence that
the consequences of pain, wherever the pain is located, are treatable
with interdisciplinary pain rehabilitation group programs, based on
cognitive-behavioural strategies for month-long periods, with effects
on pain, activity (including return to work) and participation. Why
then, do so many of us still focus on trying to manage chronic pain
per se with methods developed for acute pain relief but unsuitable
for long-term use, e g blocks or pharmacotherapy? Has someone
scientifically demonstrated that there is a strong link between pain
relief and functional improvement? Or is it because we think so? I
propose that we limit our efforts to those functionally impaired by
chronic pain and then by using only evidence-based interdisciplinary
programs or variants thereof.

SY19-301AB-06

MANAGEMENT OF PATIENTS WITH PAIN AFTER

STROKE. CHRONIC PAIN SYNDROME POST CVA:
EVALUATION AND TREATMENT

Martin Grabois
Physical Medicine and Rehabilitation; Professor, Anesthesiology,
Baylor College of Medicine, Houston, Texas, United States

Stroke is one of the major causes of long-term disability. Although
stroke is generally considered a neurologic disorder, it is associated
with a variety of musculoskeletal complications and multitude of
pain problems. Pain following stroke is very common, especially in
the upper extremities, and may be a major contributor to long-term
disability. Pain can impact substantially on a patient’s sense of well
being. For many stroke patients, chronic pain is underestimated as
a factor that significantly contributes to the overall quality of life
and disability. Pain in stroke patients may originate centrally (tha-
lamic pain syndrome), but in most patients, the pain is caused by
a peripheral mechanism. Pain is generally associated with spastic
hemiplegia accompanies ith contractures. Because stroke is common
in the elderly, pain from concomitant chronic conditions such as
arthritis and other musculoskeletal conditions must be considered
as well. Furthermore, there are many associated medical conditions,
such as venous thrombosis and peripheral neuropathies, which may
contribute to post stroke pain. This lecture describes the common
pain problems seen in stroke patients. The diagnosis, management,
and impact of pain on rehabilitation outcomes will be described.

SY19-301AB-07

PAIN MANAGEMENT IN REHABILITATION
MEDICINE

Masazumi Mizuma
Department of Rehabilitation Medicine, Japan

Pain is commonly seen in rehabilitation clinics. We have been
managing common pain syndromes, such as myofascial pain, low
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back pain, peripheral neuropathy, complex regional pain syndrome
and cancer pain through rehabilitation medicine by cooperating with
several medical departments. Disabled persons sometimes complain
about a pain due to nerve damage, paralysis, deformities of limbs,
overuse, inappropriate posture and motions. Those ongoing diffi-
culties are categorized as secondary pain conditions. Phantom limb
pain, post-stroke pain, post-polio syndrome, pain after spinal cord
injury etc. are included. For example, paralytic limbs in a patient
with poliomyelitis can easily develop inappropriate gait patterns.
It can be caused by the pain in lower limb and back. The paralytic
limbs in hemiplegic patient with stroke also sometimes become a
cause of pain on the non-affected side. These conditions will disturb
their daily living activities. One of the purposes of the rehabilita-
tion medicine is supporting their life. We must reduce their pain
in these conditions and prevent secondary pain conditions. Very
common treatments used are: medication or nerve block in the pain
management, but we also provide a combination of physical therapy
with various other therapies. Psychological treatment, electrical
stimulations and surgical treatment are performed. Recently we
added a new acupuncture technique. It uses very soft stimulations
using minimum/non-needle acupuncture. The prevention of pain in
the disabled person is a very beneficial approach. So I will focus
on the prevention of a recurrence of the pain, introducing practical
examples.

SY19-302AB-01
SPACE MEDICINE AND REHABILITATION

Shin Yamada

Kyorin University School of Medicine, Department of Rehabilita-
tion Medicine, Japan

Astronauts work and live in the extreme environment that poses
microgravity, cosmic radiation, confinement, and isolation. Space
medicine plays a vital role in evaluating health risks to astronauts
and in developing countermeasures against these problems related
to space flight. The International Space Station (ISS), manned since
November 2000, is a joint project between five participating space
agencies: NASA, the Russian Federal Space Agency, JAXA, ESA,
and CSA. Up to six astronauts stay onboard the ISS at once, and
duration of each expeditions are about 6 months. Crew members
have to spend much time for physical exercise to maintain their
health conditions during space flight. A space specific ergometer,
treadmills, and a special device for muscle strengthening exercise
are equipped on the ISS, however, effectiveness of those trainings
is not fully sufficient. Therefore astronauts need intensive rehabili-
tation against muscle weakness, bone loss, and some disabilities
in activities of daily living after they return to earth. In addition
to restoring muscle strength and cardiopulmonary function, re-
adaptation to earth gravity needs to be carefully considered. One
of the next destinations of manned space exploration is Mars,
where it takes more than one year to reach and return. More ef-
fective and efficient protocols for onboard exercise or post-flight
rehabilitation, and more compact and durable devices are needed
for future missions.

SY19-301AB-02

Abstract is missing.

SY19-302AB-03
NONINVASIVE VENTILATION IN PULMONARY
REHABILITATION

Seong Woong Kang
Yonsei University Gangnam Severance Hospital, Korea

The usage of mechanical ventilator has been an issue in advanced
stage of most neuromuscular diseases (NMD). The patients experi-
ence hypoventilation symptoms and usually die from pulmonary



complications at last. The fundamental respiratory problems NMD
patients experience are decreased alveolar ventilation and cough-
ing ability. If any kind of respiratory complications occur in these
patients, the respiratory work load increases, which can induce
decompensation of respiratory muscles. In such cases, supportive
ventilation should be provided to avoid respiratory muscle fatigue. If
support is not provided, acute respiratory failure can be induced due
to the abrupt fall in pH. Management of respiratory muscle fatigue
is the key factor in the respiratory care of NMD. Weaning from
ventilatory support after resolution of respiratory complications
can be frustrating for a patient with advanced respiratory muscle
weakness because of recurring respiratory muscle fatigue. In this
situation, a patient may need reintubation andsupportive ventilation
repeatedlyand may eventually receive a tracheostomy tube for long
term support. In such patients, instead of totally weaning them, it
would be better to provide noninvasive ventilatory (NIV) support
via nasal mask or mouthpiece after removal of the intubation tube.
By providing ventilatory aid through noninvasive means, we can
prevent respiratory muscle decompensation. NIV support can be
used safely and effectively as an alternative method of ventilatory
support for the patients with advanced NMD who show ventilatory
failure. It would relieve symptoms and signs of hypoventilation and
prevent the acute respiratory muscle decompensation, if applied
before overt ventilatory failure.

SY19-302AB-05

NON-INVASIVE BRAIN STIMULATION
FOR MOTOR RECOVERY AFTER STROKE:
MECHANISMS AND FUTURE VIEWS

Shin-Ichi Izumi
Tohoku University Graduate School of Biomedical Engineering,
Japan

Repetitive transcranial magnetic stimulation and transcranial di-
rect current stimulation are noninvasive brain stimulation (NIBS)
techniques that can alter excitability of the human cortex. Con-
sidering the interhemispheric competition occurring after stroke,
improvement in motor deficits can be achieved by increasing the
excitability of the affected hemisphere or decreasing the excitability
of the unaffected hemisphere. Many reports have shown that NIBS
application improves motor function in stroke patients by using
their physiological peculiarity. For continuous motor improve-
ment, it is important to impart additional motor training while
NIBS modulates the neural network between both hemispheres
and remodels the disturbed network in the affected hemisphere.
NIBS can be an adjuvant therapy for developed neurorehabilita-
tion strategies for stroke patients. Moreover, recent studies have
reported that bilateral NIBS can more effectively facilitate neural
plasticity and induce motor recovery after stroke. However, the
best NIBS pattern has not been established, and clinicians should
select the type of NIBS by considering the NIBS mechanism. Here,
we review the underlying mechanisms and future views of NIBS
therapy and propose rehabilitation approaches for appropriate
cortical reorganization.

SY19-302AB-06
Abstract is missing.

SY19-303AB-01
ORGAN TRANSPLANTATION REHABILITATION

Jeffrey Cohen
Rusk Inst. of Rehab Medicine, NYU School of Med, United States

Life-saving treatment of disease by organ transplantation has be-
come a standard part of medical practice. The past 25 years have
seen considerable advances in the field of organ transplantation
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with significantly reduced morbidity and mortality. This has been
accomplished through new surgical techniques, technological im-
provements and the use of potent immunosuppressive drugs. There
are more than 19 transplantable organ systems. This lecture will
focus on two of the most common solid organ transplants seen in
rehabilitation medicine: liver and renal. The key role of rehabilita-
tion in improving the function and quality of life of these patients
will be emphasized. For each organ system presented, discussion
will focus on indications for and contraindications to transplanta-
tion, types of transplantation and both peri-operative and long term
complications. The rehabilitation program, both pre and post organ
transplantation will be discussed in detail. The important role of nu-
trition and psychological interventions will be addressed. Outcome
studies focusing on Functional Independence Measures (FIM) and
Health Related Quality of Life (HRQL) will be presented. Success
in organ transplantation can no longer be measured by the number
of years after transplantation but by the quality of those years. Re-
habilitation has never played a more important role in maximizing
the potential of these patients. Transplant rehabilitation can add
“life to years” serving as a vital complement to transplant surgery
which adds “years to life”.

SY19-303AB-02

MUSCULOSKELETAL COMPLICATIONS AND
REHABILITATION IN PATIENTS WITH CHRONIC
GRAFT VERSUS HOST DISEASE

LiLi
Physical Medicine and Rehabilitation Department, United States

Chronic graft versus host disease (¢cGVHD) is a common complica-
tion following allogeneic hematopoietic-cell transplantation and is
the leading cause of late non-relapse mortality in transplant survi-
vors. It may lead to multiple organ system abnormalities, including
the skin as well musculoskeletal and pulmonary systems, which
could have a significant impact upon their functional status and
quality of life. The problems related to treatment such as steroid
myopathy and chemotherapy-related neuropathy can impair their
function as well. The involvement of the musculoskeletal system
can be quite extensive and frequently involves the skin, fascia,
muscle, tendon, joint capsule, and bone. Symptoms of myalgia,
cramps, weakness, fatigue, balance impairment, and tremor are
often reported. The most frequent musculoskeletal abnormali-
ties are soft tissue contractures and limitation in range of motion
(ROM), fasciitis, steroid —induced myopathy, and osteoporosis.
Further, both central and peripheral nervous systems are at risk
for dysfunction following bone marrow transplantation, although
direct neurological manifestations of cGVHD are uncommon.
Rehabilitation interventions are frequently used for the symptoms,
impairments, functional loss associated with cGVHD. A multidis-
ciplinary approach to evaluate and manage patients with cGVHD
is essential to adequately address its effects on both physical and
psychological functioning.

SY19-303AB-03
RENAL REHABILITATION IN JAPAN

Masahiro Kohzuki*, Osamu Ito
The Japanese Association Of Renal Rehabilitation, Tohoku Univer-
isty Graduate School of Medicine, Japan

Objective: Chronic kidney disease (CKD) is a worldwide public
health problem. Levels of physical activity and exercise tolerance
among CKD patients with hemodialysis are low. Increased physical
activity in this population has been associated with improved ability
and capacity to perform activities in everyday life, occupational
tasks, health-related quality of life and survival. Therefore regular
exercise is recommended to this population. In contrast, the effect
of regular exercise in predialysis CKD patients has not been fully
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elucidated. Methods: We have been tried to demonstrate that renal
protective effects of regular exercise in various animal models of
predialysis CKD such as 5/6 nephrectomized spontaneously hyper-
tensive rats and Wistar-Kyoto rats. Moreover, we have been tried
to establish a new scientific society to study and to urge broad dis-
semination of Renal Rehabilitation (RR). Resul/ts: In our laboratory,
we have been demonstrated that renal protective effects of regular
exercise in various animal models of predialysis CKD. Moreover,
we have established the Japanese Association of Renal Rehabilita-
tion in 2011 to evaluate and promote RR. We define RR as, “RR
is coordinated, multifaceted interventions designed to optimize a
renal patient’s physical, psychological, and social functioning, in
addition to stabilizing, slowing, or even reversing the progression
of renal deterioration, thereby reducing morbidity and mortality.
RR includes five major components: such as exercise training,
diet & fluid management, medication & medical surveillance,
education, psychological & vocational counseling”. Implication:
RR is a feasible, effective and safe secondary prevention strategy
following CKD, and offers a promising model for new field of re-
habilitation. Future randomized controlled trials should focus more
on the effects of exercise training and rehabilitation programs as
these subjects and exercise types have not been studied as much as
cardiovascular exercise.

SY19-303AB-04

INPATIENT AND OUTPATIENT REHABILITATION
FOR CANCER PATIENTS

Ying Guo
The University of Texas MD Anderson Cancer Center, United States

Since the formal evaluation of rehabilitation needs of cancer pa-
tients in 1978 by Lehmann, cancer rehabilitation interventions have
been shown to be successful in various settings. In the recent year,
rehabilitation principles have been applied in cancer population
in inpatient, consult, and outpatient setting. Cancer rehabilitation
is also an intricate part of survivorship care. Although similar to
general rehabilitation in many ways, cancer rehabilitation has its
unique characteristics. Complicated medical problem, oncological
treatment related complications, multiple and severe symptom
burdens are few of the unique features. A successful cancer rehabili-
tation program can have positive impacts, not only in function but
also in multiple domains of quality of life including positive affect,
decreased distress, and enhanced feeling of well-being. However,
rehabilitation assessments and interventions are still under- utilized
with oncology patients. We will discuss current limitations with
providing cancer rehabilitation and propose ideas to improve func-
tion and quality of life issues in future by addressing innovations
in practice, improving educational models, financial barriers and
research challenges.

SY19-303AB-05

NEURAL MECHANISMS OF TACTILE MOTION
INTEGRATION IN SOMATOSENSORY CORTEX

Yu-Cheng Pei?3, S.S. Hsiao'?3, J.C. Craig?, S.J
Bensmaia®*®

'Department of Physical Medicine and Rehabilitation, Chang
Gung Memorial Hospital and Chang Gung University, Taiwan,
’Department of Neuroscience, Johns Hopkins University School of
Medicine, *Krieger Mind/Brain Institute, Johns Hopkins University,
‘Department of Psychological and Brain Sciences, Indiana Univer-
sity, *Department of Organismal Biology and Anatomy, University
of Chicago, Chicago, United States

How are local motion signals integrated to form a global motion
percept? We investigate the neural mechanisms of tactile motion
integration by presenting tactile gratings and plaids, using the
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tactile analogue of a visual monitor, while recording the responses
evoked in somatosensory cortical neurons in macaque monkeys.
In parallel human psychophysical experiments, we measure the
perceived direction of the gratings and plaids. We identify a popu-
lation of somatosensory neurons that exhibit integration properties
analogous to those observed in visual area middle temporal (MT)
cortex. We find that the responses of these neurons can account for
the perceived direction of the stimuli across all stimulus conditions
tested. We show that the preferred direction of the neurons and the
perceived direction of the stimuli can be predicted from the weighted
average of the directions of the individual stimulus features (edges
and intersections).

SY19-303AB-06

NEURAL MECHANISM UNDERLYING VISUAL
WORD FORM PROCESSING: EVIDENCE FROM
STUDIES ON CHINESE PURE ALEXIA

Chunlei Shan, Wenli Chen, Qian Ye, Fang Cong,
Qiumin Zhou, Juan Jin, Meixia Yu
First Affiliated Hospital of Nanjing Medical University, China

Objective: To explore the critical cerebral cortex and neural pathway
which are necessary for visual word form processing. Methods:
Three patients, JXD, KY and CYH with similar cerebral infarc-
tion lesions in left ventral occipitotemporal cortex (LVOTC), were
included in this study. Cognitive neuropsychological tests (read
Chinese characters presented in central or left/right visual fields),
functional MRI (silently read characters presented in left or right
visual field), diffusion tensor image (DTI, identify the neural path-
way of splenium of callosum corpus) and high spatial resolution
MRI (verify the precise lesion location) were adopted. Results:
JXD showed pure alexia for characters in central, left and right
visual fields and his lesion included the left lateral midfusiform
cortex (LMFC). KY showed pure alexia just for characters in the
left visual field and his LMFC was intact. However, he had an ad-
ditional lesion in the splenium pathway confirmed by DTI. CYH
showed no pure alexia and his LMFC and splenium were intact.
FMRI results showed that for JXD, no activations by reading was
found in his left LMFC. For KY, the left LMFC could be activated
only by reading characters presented in the right visual field. For
CYH, characters in both visual fields could induce activations in
his LMFC. Conclusions: LMFC, which has been called visual word
form area(VWFA), is a critical cortex for visual words processing.
The splenium pathway is important for transferring visual word
information in left visual field (projected initially to right occipital
lobe) to left LMFC (i.e. VWFA) for further processing.

SY19-303AB-07

THE BEHAVIORAL, NEUROPHYSIOLOGICAL
AND FUNCTIONAL NEUROIMAGING STUDIES
ON VISUAL NEGLECT

Weiqun Song
Xuanwu Hospital, Capital Medical University, Beijing, China

Background and purpose: Unilateral visuo-spatial neglect is a well-
recognized predictor of poor functional outcome following stroke,
especially right hemisphere. The neural basis of both spatial neglect
and its recovery is largely unknown. Further, over the past 60 years,
many methods have been described and evaluated aimed at reducing
the effects of this impairment. Although there are some grounds
for optimism particularly in terms of short-term impairment-based
effects, the range and degree of disability borne by many patients
remain high. We perform the behavioral, neurophysiological and
functional neuroimaging studies on visual neglect, in order to pro-
vide insights into the pathogenesis of spatial neglect, to find efficient
therapeutic methods for neglect patients. Methods: In a large sample



of stroke patients with spatial neglect, we studied the neural basis of
different types of neglect, applying the lesion overlap neuroimaging
methods. We explored the mechanisms of neglect by the method
of event-related potentials and transcranial magnetic stimulation,
including theta burst magnetic stimulation. The functional magnetic
resonance imaging was used to explore the mechanisms of patho-
genesis and recovery of spatial neglect. Results: First, we find that
acute allocentric neglect is only observed in cases where substantial
egocentric neglect is also present. Second, we find that in neglect
patients, both the severity of spatial biases and the inter-hemispheric
functional connectivity of dorsal attentional network are related to
the functional connectivity or integrity of ventral/pivot regions and
to the integrity of white matter tracts that likely connect ventral
and dorsal regions. Finally, we find repeated theta burst magnetic
stimulation over the parietal and dorsal lateral prefrontal cortex, can
significantly rebalance the activity of attentional networks. Conclu-
sions: Our findings suggest a strong association between egocentric
and allocentric neglect. Ventral-dorsal interactions link the ventral
lesions that cause neglect to the egocentric spatial bias that is the
hallmark of the neglect syndrome. Repeated theta burst magnetic
stimulation over key nodes of attentional networks — the parietal
and dorsal lateral prefrontal cortex, can significantly accelerate the
recovery of spatial neglect.

SY19-303AB-08

THE MECHANISM OF THE VIRTUAL REALITY
FOR AFFECTED UPPER EXTREMITIES AFTER
SUBACUTE STROKE: ANTICIPATION AND
COGNITION

Dongfeng Huang, QiangLin
First Affiliated Hospital of Sun Yat-sen University, Guangzhou
510080, China

Objective: The effect of using virtual reality (VR) for affected upper
limb and cogition have received increased attention. The cognition
and anticipation in motor control are grounded in the systems used
to control movement. We choose ten normal subjects and four pa-
tients to explore the mechanism of anticipation and cognition for
motor control of affected upper limb after the treatment of kinect.
Method: This study is a single-blinded randomized controlled trial
with twelve weeks follow-up. The ten normal subjects (age from
50 to 75) are used as a group to set up the standard brain via fMRI.
Four subacute stroke patients received one hour therapy sessions
for their affected arms, occurring 5 days/week for 3 weeks using the
kinect program. Subjects performed fMRI and evaluation of hand
motor function using the Fugl-Meyer Assessment (FM), the Wolf
motor arm Test (WMAT) and MMSE pretraining and posttraining
(after 3 weeks intervention). Results: The brain activation areas
of ten-normal-subject with hand-clenching under fMRI focused
on SM1 and SMA and PM. Four patients exhibited: 1) WMAT
and FM score increases and function improve clinically. 2) fMRI
revealed significant change of brain activation to hand clenching
of the affected hand in the SM1 and PM compared to averaged ten-
normal-subject. Implications on Rehabilitation: The mechanism of
kinect system for physical rehabilitation of upper limb disfunction
and cognition may be connected to the SM1 and PM reorganization.

SY19-303AB-09

CORTICAL PRIMING IN COGNITIVE
REHABILITATION: THE CASE OF UNILATERAL
SPATIAL NEGLECT

Nachun Soroker
Loewenstein Rehabilitation Hospital, Israel

Objective: In stroke patients with unilateral spatial neglect (USN)
salient contra-lesional objects and events fail to attract attention and
generate conscious perception. This major disabling condition will
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serve to demonstrate the place for novel approaches to cognitive
rehabilitation based on the application of behavioral treatments in
conjunction with adjuvant methods aimed to modulate cortical excit-
ability and inter-hemispheric balance in order to facilitate adaptive
plasticity. Method: Data obtained by us with the following experi-
mental treatments for USN will be presented: a. ipsilesional eye-
patching combined with visual search training; b. mesh-glove elec-
trical stimulation of the contralesional hand; c. EEG biofeedback.
Results: Results show that patients’ responsiveness is considerably
variant, probably reflecting the dynamics in brain physiology that
occur with the passage of time from the date of stroke onset, as well
as differences in the physiological mechanism underlying neglect
manifestations in different patients. Implication for rehabilitation:
At the present stage of our understanding of USN, the selection of
a treatment strategy for a given USN patient is dictated essentially
by trial and error. The multifactorial nature of the syndrome calls
for application of assessment methods targeting the different un-
derlying factors, in each individual case, with special emphasis on
lesion characteristics, i.e., the specific part of the attentional network
involved by the lesion in each case. Gathering such information is
likely to provide in the future a data set guiding decision making
concerning the selection of the appropriate treatment for a given
patient, in accord with his/her specific pattern of deficits.

SY19-303AB-10

COGNITIVE NEUROSCIENCE IN
NEUROREHABILITATION: ENHANCING
LEARNING CAPACITY OF PATIENTS

Chetwyn Chan
The Hong Kong Polytechnic University, HongKong

People with disability have encountered challenges in participat-
ing in activities. Rehabilitation aims to facilitate the people with
disability to maximize their functions and hence achieving the par-
ticipation. The common interventions employed may include skill
training, provision of gadgets, environment modification, lifestyle
redesign etc. All these involve learning (or relearning) of new in-
formation, skills and performances. Understanding the mechanisms
behind the learning is important to the design and application of
appropriate strategies in intervention programs. More importantly,
the appropriate strategies can maximize learning potentials of those
who receive the treatment. In this presentation, the types of learn-
ing which are less familiar to clinicians are introduced. They are
self-regulatory, generalization, and cross-modal learning. Studies
conducted by C Chan and his colleagues in the Applied Cognitive
Neuroscience Laboratory at The Hong Kong Polytechnic University
and those undertaken in other laboratories are used to illustrate
the concepts and principles underlying these learning strategies.
Besides, their associated neural processes are introduced. The role
of attention, working memory, executive control and response
inhibition in mediating the learning processes are emphasized.
Clinical applications and future agenda in rehabilitation science
research are explored.

SY19-303AB-11
Abstract is missing.

SY19-303AB-12

COGNITIVE REHABILITATION FOLLOWING
BRAIN DAMAGE: PAST, PRESENT, AND FUTURE
John Deluca

Kessler Foundation, United States

Thousands of rehabilitation specialists treat millions of people
who suffer from devastating brain injuries and diseases each year
throughout the world. Such damage to the brain typically results in
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cognitive problems that compromise everyday life functional activ-
ity. Rehabilitation principles are based on 100 years of neuroscience
research on “recovery of function.” Despite this rich history, there
is a relative paucity of consistent and replicable evidence regard-
ing the effectiveness of cognitive rehabilitation. This presentation
will provide a brief history of cognitive rehabilitation, discuss
recent trends and findings, and outline directions for the future.
Topics to be discussed include: evidence for effectiveness (e.g.,
evidence-based reviews); the changing tools utilized in cognitive
rehabilitation (e.g., crosswords to computers); how does one meas-
ure improvement following treatment (e.g., neuropsychological
scores, everyday life outcomes); the use of neuroimaging tech-
niques in rehabilitation; and it will discuss the need for a “grand
theory” of cognitive rehabilitation. In addition, the environmental
impact on the expression of cognitive impairment following brain
dysfunction (e.g., cognitive reserve) and its relation to cognitive
rehabilitation will be discussed. Advances in tele-rehabilitation
may pave the way for changes in structural delivery of cognitive
rehabilitation services.

SY19-305-01

“LOCOMOTIVE ORGAN DYSFUNCTION” IN
ELDERLY PEOPLE; AN IMPORTANT ASPECT
OF GERIATRIC FRAILTY IN A “SUPER-AGED”
SOCIETY

Masami Akai
National Rehabilitation Center, Japan

Objectives: The term “geriatric frailty” is widely used, and it in-
cludes locomotors dysfunction. The change to “super-aged society”
is rapidly developing in Japan, and drastic increase of the number
of elderly requiring help from other people, who are cared by
Long-term care insurance, is an urgent matter from medical and
socioeconomical points of view. Locomotive organ dysfunction due
to musculoskeletal disorders is one of the main problems for elderly.
The purpose of this study was to establish an operational defini-
tion of locomotive dysfunction and to verify its validity through
a prospective cohort study. Methods: We recruited 314 cases (age
range 65-93) from 5 out-patient service facilities and collected the
following 42 items and 392 variables; Basic demographic data,
living environment, past and drug history, Complaints, signs and
symptoms, posture classification, X-ray findings of the spine and
knee, and a few biochemical data, Pain area and Motor functions
tests, Geriatric Locomotive Function Scale-25 (GLFS-25) ques-
tionnaire filled by participants, Grading assignment by attending
doctors. Results: Highly significant relationship between GLFS-25
score and grading assignment was confirmed. Extracted data show
that motor functional tests had high correlation. In the variables
several factors were identified to detect the risk to be locomotive
dysfunction with a certain cutoff value and those were able to use
as diagnostic criteria as well. Implications on Rehabilitation: The
severity of locomotive syndrome may be affected by multiple
involvements of several orthopaedic diseases. It is important to
clarify the mechanism of locomotor dysfunction and its progress-
ing process.

SY19-305-02

THERAPEUTIC POTENTIALS OF POWER AND
ECCENTRIC EXERCISE FOR AGE RELATED
MUSCLE ATROPHY (SARCOPENIA)

Jae-Young Lim

Seoul National University College of Medicine, Seoul National
University Bundang Hospital, Korea

Purpose: Recent studies have focused on the evidence based
interventions to prevent mobility decline or to enhance physical
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performance in older adults. Several specific modalities other
than traditional strengthening program have been designed to take
control of age-related functional decline more effectively. Main
purpose of the current session is to delineate the role of physical
function to disability and falls in older adults and to look over
therapeutic potentials of power and eccentric exercise for age
related muscle atrophy (Sarcopenia). Reviews: Age-related change
in human skeletal muscles and its relationship with physical
performance are discussed from the results of the in-vitro physi-
ologic studies to human biomechanics studies. Sarcopenia issues
are overviewed through recent consensus about diagnosis and
management of sarcopenia. Mobility decline in aging population
is closely linked with the change of force-velocity relationship.
Specific modality interventions based on increased velocity and
eccentric strength can improve their functions more effectively
than traditional strengthening program. Power and eccentric
strengthening program will be introduced as a typical modality
specific program to improve both force and velocity. Conclusion:
Decreased gait speed is a major indicator of mobility decline or
sarcopenia in older adults. The clinical application of power and
eccentric exercise needs to be developed to improve both force
and velocity.

SY19-305-03

REHABILITATION AND OLDER PEOPLE: USING
FRAILTY AS A CONCEPTUAL BASIS

Ian D Cameron, Susan E Kurrle
Rehabilitation Studies Unit, Curran Ageing Research Unit, Univer-
sity of Sydney, Australia

Background: Frailty has now been clearly defined and there are
several definitions that have established predictive validity. Many
older people considered for rehabilitation meet these definitions.
While few studies have applied interventions to treat or amelio-
rate frailty, the available definitions suggest potential targets for
rehabilitation interventions. Method: A completed study (1) that
established the feasibility of treatment of frailty is reviewed to
establish the types and range of rehabilitation interventions that are
applicable in the context of frailty. Results: Exercise and nutritional
interventions are the most applicable components of rehabilitation
for frail older people. However, using an approach based on the
International Classification of Functioning, there are a very wide
range of potentially applicable techniques. Application of the princi-
ples of Comprehensive Geriatric Assessment is suggested, together
with goal identification and attention to factors likely to influence
adherence with the rehabilitation program (2). Conclusion: Frailty
is a useful concept to apply in the rehabilitation of older people,
particularly older people who have impaired functioning without a
clear precipitating health condition.

SY19-305-04
FALL PREVENTION IN ELDERLY PEOPLE

Yohei Otaka
Department of Rehabilitation Medicine, Keio University School of
Medicine, Japan

The falls and fall-related injuries have become major social issues,
along with longevity. One-third of elderly people experience at least
one fall a year. The numbers of fall-related death and fall-related
fractures exponentially increase in persons aged 60 years and over.
Hence, the development of effective fall prevention programs for
the growing elderly population in realistic settings is crucial in
rapidly aging societies like Japan. Many risk factors of falls in the
community-dwelling elderly have been explored. The basic strategy
to prevent falls is to modify these risk factors. Some approaches have
been proven to be effective to reduce falls in randomized controlled
trials, some of which have been confirmed in systematic reviews.



The representative approaches for community-dwelling elderly are
exercise alone or multifactorial interventions that include exercises.
Since 2002, we have conducted a fall prevention program for the
community-dwelling elderly at senior citizens’ salons in and around
Tatebayashi, a city located approximately 60 km north of Tokyo.
Total number of people who received our program has reached over
6000 so far. At each salon, about 10 to 30 persons gather weekly
to enjoy recreational activities such as Karaoke, cherry-blossom
viewing and so on. A multidisciplinary team visits each salon at
least annually and provides a fall prevention program that includes
home-based exercises, education of fall prevention, environmental
modification and so on. In this presentation, I will outline our
program, show its effectiveness to reduce falls, and discuss future
perspectives.

SY19-305-05

REHABILITATION THERAPY AND PREVENTION
OF FALLS IN ELDERLY

Hee Sang Kim
Kyung Hee University, Medical Center, Korea

Falls are associated with morbidity and mortality in the elderly. The
risk of falls increases with age. The risk factors for falls in the elderly
are muscle weakness of lower extremities, gait and balance prob-
lems, use of psychoactive medications and environmental hazards.
The incidence of falls in the elderly is one third of elderly living
in community annually. The rate of fall for elderly hospitalized
patients is higher between community and nursing home residents.
The reasons for a higher rate of falls for elderly are greater frailty
of patients and increased reporting of fall events in hospitals and
in nursing home than in community. Rehabilitation therapies and
prevention of falls in the elderly are composed of 1) assessment &
management of chronic conditions, visions, hearing, & untreated
medical problems, 2) encourage health with exercises, & nutrition
with hydration, 3) osteoporosis screening & treatment, 4) medication
review (reduce if possible), 4) mental activity & focus training, 5)
education to improve home environment, 6) confidence training for
fear, 7) regular exercises: extremitic & abdominal strengthening,
balance, Tai Chi, flexibility, gait, back extension, & aerobic exercises
8) improving transferring & ambulation with or without the use of
aids, 9) footwear improvement (diabetic foot or painful arthritis),
10) postural back taping, hip protector, 11) patient & staff education
about fall prevention, 12) post-fall assessments.

SY19-305-06

FALL PREVENTION IN THE ELDERLY: A
TRANSDISCIPLINARY TEAM APPROACH

Ta-Sen Wei

Department of Physical Medicine and Rehabilitation & Fall preven-
tion center, Changhua Christian Hospital, Chinese Taipei

Falls and related injuries are major health problems commonly
occurred in the elderly, and they are characterized by high volume,
high risk, multifactorial interaction, consequent adverse responses,
and being modifiable. Assessments of fall risk include (1) history
of previous falls, medical illness, medications, alcohol, and use
of assistive devices, (2) functional evaluation: vision, balance,
gait, etc., and (3) environmental hazards. Fall risk factors vary
among different subjects, study designs, and assessment tools. To
precisely recognize risk factors, well-selected assessment tools are
needed for specific disease. The interactions between risk factors
are often attributed to personal factors rather than environmental
factors. To prevent falls and fall-related injury effectively, it relies
on a comprehensive assessment and trans-disciplinary integrated
team approach. The trans-disciplinary fall prevention team and
fall prevention center was established since 2008, has dedicated
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to (1) develop policies and procedures of fall prevention, (2)
manage fall-risk medication, (3) inspect safety of environment
and facilities, (4) establish a fall-risk reduction education, and (5)
perform case management and surveillance. Team members in-
clude physician, physiotherapist, occupational therapist, orthotist,
nurses, pharmacist, information analyst, administrator of medical
quality, engineering technician, administrator of environmental
hygiene, and case managers. Based on the viewpoint of preven-
tive medicine, subjects who fall or are at high risk referred from
emergency room, outpatient department and community, a newly
invented case management service model is given. This model
provides a comprehensive and multidimensional evaluation for
fall risk factors and also fall prevention programs.

SY19-306AB-01

THE USE OF COMPUTERS IN STROKE
REHABILITATION OR VIRTUAL REALITY AS A
MEAN FOR MOTOR TRAINING

Katharina Stibrant Sunnerhagen
Rehabilitation Medicine, University of Gothenburg, Sweden

Computers are used in stroke rehabilitation today, mainly for mo-
tor training but also for assessments and training of cognition and
communication. A serious game is a computer-based game with the
goal of education and/or training in any form. This stands in contrast
to traditional computer games, whose main purpose is to entertain.
There is an increasing interest in serious games as a possible tool
in rehabilitation. Different types of computer games are available
off the shelf from different suppliers. In rehabilitation settings
these are being used for training purposes: Virtual reality where
the person is more or less immersed in another world (created by
the computer is another tool) as well as combining real life movies
with motion. However, there is little research in the area. Depend-
ing on how the computers are used, effects can be expected on
physical activity, heart frequency, energy consumption, balance or
motor performance. We have tested several systems in rehabilitation
with variable success. The persons with stroke have generally been
interested in testing computer games as a way for achieving better
function in the upper extremity. The staff has had a varied interest
in testing computer games in rehabilitation, sometimes perhaps due
to a feeling of insecurity when it comes to using computers. The
effectiveness of computer games in rehabilitation is yet to be shown
in a convincing way. Therefore, this type of intervention should be
seen as projects and should be assessed as such.

SY19-306AB-02

NUTRITION THERAPY FOR STROKE PATIENTS
DURING THE CONVALESCENT PHASE

Michiyuki Kawakami'*, Meigen Liu', Ayako Wada’,
Atsuko Horie', Tomoyoshi Otsuka’

!Department of Rehabilitation Medicine, Keio University School of
Medicine, Tokyo, > Department of Rehabilitation Medicine, National
Higashisaitama Hospital, Saitama, Japan

Little is known about the energy demand in stroke patients during
the subacute phase, information essential to appropriate clinical and
nutritional management. The aims of the study were to determine the
resting energy expenditure (REE) of stroke patients in the subacute
rehabilitation phase, and to evaluate whether estimation of REE from
the Harris-Benedict equation (HBE) requires the addition of a “stress
factor” to capture possible additional REE imposed by stroke. We
measured REE with a portable calorimeter Metavine™ and com-
pared it with basal energy expenditure (BEE) calculated with HBE
in 90 stroke patients admitted to a rehabilitation ward (50 males,
mean age 68.5£12.1, mean days from stroke onset 54.5£16.6).
Their REE was 5% higher than that predicted from HBE, and
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their “stress factor” ranged from 1.0 to 1.1. We carried out another
study to examine “activity factor”, defined as the energy content
of diet divided by REE, in 80 subacute stroke patients. As a result,
the “activity factor” of those who were not obese ranged from 1.4
to 1.7. In conclusion, stroke patients in the subacute rehabilitation
phase need more energy. This information would be useful to plan
appropriate nutritional management.

SY19-306AB-03
MOTOR IMAGERY IN STROKE REHABILITATION

Qiang Wang
The Affiliated Hospital of Medical College, Qingdao University,
Qingdao, China

Motor imagery (MI) is a process through which an individual
repeatedly mentally rehearses an action or task without actually
physically performing the action or task. Many brain imaging stud-
ies, primarily using functional magnetic resonance imaging (fMRI),
have indicated increased neural activity in overlapping brain regions
during both real motor execution and motor imagery practice. MI
ability is usually assessed by individual responses to rating scales.
Three of these instruments are commented on in detail. One of the
challenges in applying MI to practice is the persistent question of
how a clinician knows if the individual is engaged in MI. Monitoring
of autonomic nervous system functions has provided physiological
correlates to the practice of MI. Most studies have shown that MI
training reduces impairments and improves functional recovery of
the upper limb. Some studies also have showed the effect of MI
on the lower extremities, such as in the sit-to-stand and stand-to-
sit tasks, in stroke patients. Locomotor imagery training may be
beneficial for patients who are unable to participate in physical
gait training secondary to fatigue, severe paralysis or impaired bal-
ance. Regarding the activities of daily living, the MI intervention
was useful for improving patients’ ability on performing both the
trained and the untrained (novel) tasks and in places different from
the training environments. MI has also been used to combine with
other therapies, such as CIMT, electromyogram-triggered electric
stimulation, etc.

SY19-306AB-04

ENHANCING FUNCTIONAL RECOVERY AFTER
STROKE

Ichiro Miyai
Morinomiya Hospital, Japan

Functional neuroimaging studies have shown that motor recovery
of the upper limb after stroke depends on functional and structural
reorganization of the neuronal network. We have also shown that
the similar functional reorganization is associated with locomotor
and balance recovery (Miyai I et al. Ann Neurol 2002:52;188-
194, Miyai I et al. Stroke 2003;34:2866-2870, Mihara M et al.
NeuroReport 2012;23:314-319) using functional near-infrared
spectroscopy (fNIRS). To validate the efficacy of a certain reha-
bilitative intervention, it is ideal to monitor whether it induces the
preferable activation patterns in the brain. Since fNIRS is portable
and relatively robust to motion, it can monitor the immediate effect
of the intervention and status of motor learning (Hatakenaka M et
al. Neurorehabil. Neural Repair 2012;26:293-300). Furthermore,
neuro-modulation enhancing adapted reorganization of the network
is emerging as a potential intervention. Such attempts include
brain-machine interface, magnetic or direct current stimulation
and neuro-feedback to enhance a specific brain activity. We have
developed a real-time fNIRS system as a tool for rehabilitative
intervention (Mihara M et al. PLoS One 2012;7:¢32234). This
neuro-feedback system provides patients with knowledge of results
regarding performance-related brain activities, which may enhance
the efficacy of practice. We have found that mental practice with
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motor imagery combined with neuro-feedback using real-time
fNIRS has a significant add-on effect on recovery of finger paresis
in a randomized controlled trial in patients with subcortical stroke
(Mihara M et al. Stroke 2013, in press).

SY19-306AB-05
ADL STRUCTURE IN STROKE PATIENTS

Shigeru Sonoda
Fujita Health University Nanakuri Sanatorium, Japan

In stroke rehabilitation, activities of daily living (ADL) scores are
important not only for evaluation but in formulating treatment targets
in rehabilitation. These ADL can be regarded as action tasks to be
learned. It is reasonable to introduce the rule of motor learning when
planning adequate rehabilitation to improve ADL. Since adjusting a
task’s difficulty level is a principal rule in motor learning, we must
be cautious regarding the difficulty order of ADL items. The order
of difficulty of ADL items has been expressed by independent ratios
or the logit scores in Rasch analysis. This order is assumed to be the
same whether the ADL score is high or low when these parameters
are used. However, the difficulty order must differ between patients
with low and high ADL levels, and the learning level of the activity
would influence the order. To view the difficulty order of the FIM
motor subscore (FIMM) multilaterally, I employed ranked logistic
regression that predicted each item comprising the FIM score from
the FIMM. Difficulty order of FIM items at any level of the FIMM
score can be calculated by this method. From data on approximately
1000 stroke patients, transfer items became easier and sphincter
control became more difficult at discharge than on admission in
patients with lower FIMM scores. Since transfer exercises are
common tasks in severely affected patients, it is natural to consider
that exercise changes the difficulty order. Age and existence of
hemispatial neglect also affect the difficulty order of ADL items.

SY19-306AB-06

NEW APPROACHES TO ENHANCE MOTOR
RECOVERY AFTER STROKE

Joel Stein
NY Presbyterian Hospital, Columbia University, United States

There has been a broad recognition of the plasticity of the adult hu-
man brain over the past 15 years. Contemporary stroke rehabilitation
encompasses both stimulation of brain plasticity to enhance neuro-
logical recovery and instruction in compensatory techniques, such
as the use of braces, canes, and one-handed dressing. Instruction
in compensatory strategies remains the foundation of rehabilitation
practice, but is increasingly supplemented by efforts to enhance
recovery. Several strategies are being employed to enhance the
process of neurological recovery. First and foremost is activity-
based treatment, such as the repetitive task practice, which has been
shown to enhance recovery. Peripheral stimulation, using electrical
stimulation or acupuncture to the peripheral nerves or muscles, is
another approach whose efficacy remains uncertain. Direct electrical
stimulation of the brain, most commonly performed non-invasively
with transcranial magnetic stimulation (TMS) or transcranial direct
current stimulation (tDCS), has been found to modulate brain
plasticity and potentiate motor learning. Multiple small studies
suggest that this approach may be useful to enhance the benefits of
activity-based therapies. Medications, such as fluoxetine, have been
studied as another treatment to enhance recovery post-stroke. Re-
cent studies suggest that this medication may be useful to stimulate
recovery, but definitive trials are needed to confirm these results.
Growth Factors and Stem Cells remain confined to the laboratory
at present, but are promising biological therapies for the future. As
with other therapies proposed to enhance recovery post-stroke, these
techniques will need to be combined with activity-based treatments
to maximize their efficacy.



SY19-306AB-07

ADVANCED TECHNIQUE OF
NEUROMODULATION IN PRM

Shih-Ching Chen'?*, Chih-Wei Peng"? Jiunng-Hung
Kang'?, Chien-Hung Lai'?, Hsu-Hsien Lin'?, Song-Hwei
Tseng'?

'Department of Physical Medicine and Rehabilitation, Taipei Medi-

cal University Hospital, Taipei Medical University, °Department of

Physical Medicine and Rehabilitation, School of Medicine, Medical
College, Taipei Medical University, Taiwan, Chinese Taipei

The functioning of central, peripheral or autonomic nervous system
is modulated by neurotransmitters or some chemical substances.
Neuromodulation is defined as or refers to a variety of medical
therapies that target the nervous system for restoration of func-
tions, relief of pain, management of symptoms. There are three
main types of neuromodulation, including chemical, electrical,
and photoactive interventions. The functions of organs innervated
by nerves hence can be modulated through these mechanisms. In
the field of PRM, neuromodulation is a powerful technology to
enhance the functions or to improve the conditions of individuals
with disability or with certain symptoms. Functional electrical
stimulation (FES), intrathecal baclofen (ITB) therapy and etc. are
important for a rehabilitation team to promote the effectiveness of
motion control therapy.

SY19-306AB-08

RECENT ADVANCES IN RECOVERY OF HAND
FUNCTION POST STROKE

Preeti Raghavan
Rusk Inst. Of Rehab Medicine, NYU School of Med, United States

Hand function is critical to functional recovery. However, even
when patients recover the ability to grasp objects after a stroke,
grasping with control, flexibility and dexterity remains challeng-
ing. This is because dexterity requires the ability to scale fingertip
forces according to the weight and texture of objects, modulate hand
posture according to the shape and size of objects, and individuate
finger movements, which are accomplished through integration
between sensory and motor processes and coordination between
proximal and distal muscle groups. Using 3-dimensional kinematic,
force and EMG data obtained during functional movements, we
show that: 1) sensory information can be transferred from the
unaffected to the affected hand for sensorimotor integration and
fine-tuned motor output in the affected hand post-stroke; and 2)
scapular muscle activation can modulate muscle tone, coordination
and spinal cord plasticity for control of finger movements. Novel
rehabilitation strategies to restore dexterity in the affected hand
post-stroke will be discussed.

SY19-306AB-09

RECENT ADVANCE IN SWALLOWING
ASSESSMENT

Tyng-Guey Wang
National Taiwan University Hospital, Chinese Taipei

Dysphagia is a common problem in rehabilitation medicine. The
traditional assessment of swallowing function includes history tak-
ing, physical examination, videofluoroscopic examination of swal-
lowing (VESS), fiberoptic endoscopic examination of swallowing
(FEES), and manometry. Swallowing screening protocol for specific
disease such as stroke patients has been developed recently based
on clinic evaluation skill. Through the screening test, clinicians can
early define the swallowing disorder and perform proper manage-
ment. With swallowing screening, the incidence of aspiration in the
specific subjects reduced significantly. Although VFSS is thought
as a standard method in evaluating swallowing function for dec-
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ades, it still lacks quantitative measurement of related swallowing
parameters. Development of the software to analyze swallowing
parameter quantitatively is a trend in VFSS. It makes the analysis
of VFSS more objective and convincing. Surface electromyography
and ultrasound are used to assess swallowing function in past 10
years. They have the advantages of non-invasive, can be applied
in bed site setting, and using real food as the test materials rather
than barium in VFSS. However, their applications are still under
research although some primitive reports showed that they could be
the potential methods for evaluation of swallowing function. Pulse
oximeter is another studied tool in the evaluation of swallowing
function. It is used in the detection the aspiration during meal. Some
works showed that it can detect aspiration accurately especially in
Pediatric subjects, but the others are not. More evidences are needed
to be addressed before pulse oximeter is routinely used to detect
aspiration during meal.

SY19-306AB-10

NEUROLOGICAL DYSPHAGIA AND ITS
INTERVENTION STUDY-A SERIAL OF CLINICAL
RESEARCH SUMMARY

Zulin Dou

Third Affiliated Hospital of Sun Yat-sen University, Guangzhou,
China

Objectives: Using high-resolution solid-state manometry, we ex-
amined biomechanic changes of physiologic swallowing events in
patients with dysphagia after brainstem stroke before and following
completion of balloon dilation intervention, and compared their
performance to control group. Methods: 30 brainstem stroke patients
with dysphagia were involved in this study. 15 of them as dilatation
treatment group completed 3 weeks of modified balloon dilatation
treatment and traditional swallowing therapy. Another 15 of them
as control group only completed 3 weeks of traditional swallowing
therapy. Before, and following the dilatation we measured FOIS,
pharyngeal manometric pressures peak and duration, the nadir of
UES and its duration during swallows of thin liquid, thick liquid,
and pasty material in 3 ml volumes. Results: Following dilatation
treatment, 12 of 15 patients were removed feeding tube in dilata-
tion group. Post-dilatation the relaxation of UES and propulsion
of pharynx were both significantly better than Pre-dilatation in the
group of dilatation treatment for three materials (p </span><0.05).
UES resting pressure approximated to normal. Only 2 of 15 patients
were removed feeding tube in control group following traditional
swallowing therapy. Propulsion of pharynx was also improved
after treatment in control group, especially for thin liquid (p</
span><0.05). However, the magnitude change was not as good as
dilatation group (p </span><0.05). Post-treatment the relaxation of
UES in control group was not shown any significantly difference
from pre-treatment (p </span><0.05) for all three materials. Conclu-
sions: Failed UES relaxation and poor pharyngeal propulsion take
great responsibility for dysphagia in brainstem stroke survivals.
Dysphagia therapy with dilatation improves relaxation of UES and
propulsion of pharynx during swallowing. Moreover, it is helpful
for restoring UES resting pressure. Traditional swallowing thera-
pies have certain effect on pharyngeal propulsion but do not have
positive effect on UES.

SY19-306AB-11

DYSPHAGIA, A SWALLOWING DISORDER IN
VARIOUS CLINICAL PROBLEMS IN ADULT
REHABILITATION

Alberto Giattini
Ist. S. Stefano, Italy

Dysphagia is one of the most serious symptoms in the field of
rehabilitation. It can have different origins. In the Rehabilitation
of adults, the most frequent origin is neurological disorders. They
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can be simplified according to the various levels of the nervous
system. In upper motor neuron diseases we can include: corti-
cal, sub-cortical and brainstem lesions. In lower motor neuron
diseases we can include: cranial nerves, myoneuroal junction and
muscular diseases. In sensory function disturbances we can include
sensory nerves and sensory tracts (cerebellum and basal ganglia).
Each level includes different diseases, which can have different
degeneration characteristics, prognosis and outcomes. In the cen-
tral nervous system, prognosis can be well influenced by cortical
plasticity, which increases the utility of the intact hemisphere to
control swallowing motor functions. Neglect, apraxia and aphasia
can reduce deglutition activity after stroke. Parkinsons disease,
is characterized by symptoms which can be related to dysphagia.
The most important are sialorrhea, gastroparesis, tremors and
rigidity. Brainstem functions, if recently compromised, can be
characterized by serious dysphagia, with incomplete swallowing.
Cerebellum disorders, even though their function in deglutition
is not well understood, can show dysphagia probably due to the
presence of ataxia, intention tremors and hypotonia. Problems
relating to myopathies and myoneural junction are causes of swal-
lowing disorders. Compromised Lower Motor Neuron functions
can be seen in muscle and neuromuscular diseases. Idiopathic or
iatrogenic swallowing disorders can sometimes resemble neuro-
genic dysphagia.

SY19-306AB-12

THE USE OF TRANSCRANICAL DIRECT
CURRENT STIMULATION IN PATIENTS WITH
STROKE AND DYSPHAGIA

Caterina Pistarini*, V. Pingue, M. Panourgia, S.
Cremascoli

Department of the S.Maugeri Foundation Scientific Institute of
Pavia, Italy

Objective: In this study we are trying to better define application of
trans-cranial direct current stimulation (tDCS) during the subacute
rehabilitation in post stroke dysphagic patients. The stimulation
models are nowadays standardized, but it is still needed to define
the effects oftrans-cranial direct current stimulation application
on subacute stroke patients, the timing of application, the patients
selection and the techniques of treatment. Method: We describe
our study design with a protocol conducting on subacutestroke
patients in a double-blind, sham-controlled study. The stimulation
technique is provided. Our purposes are to enroll a large number
of patients and use trans-cranial direct current stimulation during
their standard swallowing therapy. We perform a wide assessment
of dysphagiawith: Dysphagia Outcome and Severity Scale, Wax-
man scale, Penetration- aspiration scale and by video-fluoroscopy.
We exanimated the patients before, immediately after, and 1 month
after the last session of treatment. Results: Our first observations
suggest that trans-cranial direct current stimulation can be con-
sidered as an adjuvant treatment tool combined with standardized
techniques for the therapy of dysphagia in patients in an early phase
of rehabilitation. Impact on Rehabilitation: The application of trans-
cranial direct current stimulation can enhance the beneficial effects
of swallowing therapy in the rehabilitation process in post stroke
patients and improve their quality of life.

SY19-306B-01

Abstract is missing.
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CARDIAC REHABILITATION PROGRAM FOR
HEART TRANSPLANTATION RECIPIENTS

Ssu-Yuan Chen

J Rehabil Med Suppl 53

Department of Physical Medicine and Rehabilitation, National
Taiwan University Hospital and National Taiwan University College
of Medicine, Taipei, Taiwan

Heart transplantation is widely regarded as a viable alternative
for individuals with end-stage heart disease. The number of heart
transplant procedures reported to the transplant registry of the
International Society for Heart and Lung Transplantation was
about 3,700 per year in recent years. The first heart transplanta-
tion in Taiwan was performed in 1987. However, comparing with
North America and Europe, the number of heart transplantation
is far less in underdeveloped or developing countries such as
South America, Africa and Asia. The transplanted heart exhibits
unique physiological responses to exercise. Many factors are
proposed to be responsible for the abnormal responses including
a denervated heart, ischemia and reperfusion injuries to the donor
heart, lack of an intact pericardium, and myocyte necrosis due
to acute rejection. In addition, prolonged preoperative decondi-
tioning and postoperative complications may also influence the
cardiorespiratory function of heart transplantation recipients
(HTR). In our previous study, the peak oxygen uptake of 17
HTR was only 49% of the healthy controls at 7 weeks after heart
transplantation. Scarce studies have demonstrated the exercise
benefits of cardiac rehabilitation program (CRP) among HTR in
the early postoperative period. Among the 45 clinically stable
HTR who started phase II CRP within 6 months after surgery in
our hospital, they displayed significant increase in VO2peak,
peak work rate, peak heart rate and body weight after supervised
exercise training program. In addition, the HTR showed a signifi-
cant increase of health-related quality of life scores (SF-36) in
physical functioning, physical role, bodily pain, social function-
ing, emotional role, and mental health. We also found HTR who
regularly participated in phase II CRP displayed significantly
higher aerobic capacity than those who did not receive phase II
CRP at one year after transplantation. Early postoperative CRP
should be recommended for clinically stable HTR to enhance
physical functional capacity, increase level of well-being, and
improve health-related quality of life.

SY19-306B-03

CODE OF LIFE AND CARDIOPULMONARY
EXERCISE TESTING: HOLISTIC INTEGRATIVE
PHYSIOLOGY AND MEDICINE

Xingguo Sun

St. Johns Cardiovascular Research Center, Los Angeles Biomedical
Research Institute at Harbor-UCLA Medical Center, United States

The cardiopulmonary exercise testing is one important clinical
functional test method, which linked to whole functions of res-
piratory, circulatory, metabolic and neurohumoral etc systems.
For clinical using of cardiopulmonary exercise testing, we need a
theoretical system of physiology and medicine for the all systems
in human body in whole. For life, as an organic whole, breathing
is the characterization, blood circulation is basics, metabolism is
premise, the oxidation energy material supply energy is the core
of metabolism, under neurohumoral regulation, with assistance of
digestion, absorption, excretion, urinary, skin and all other systems
for homeostasis, in order to achieve a dynamic tends to be a bal-
ance, and never reach the true balance of a functional state. This
paper described the respiration, blood circulation, metabolism
and neurohumoral regulation etc functional integration of the
complex process of self-regulation, and the basic architecture
of the proposed new theoretical system of Holistic Integrative
Physiology-Medicine.

SY19-306B-04

Abstract is missing.
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GOAL SETTING IMPROVES OUTCOMES IN POST-
STROKE SPASTICITY

Anthony B Ward
Univ. Hospital of North Staffordshire, United Kingdom

This presentation will discuss the lessons to be learnt from stud-
ies of real time management of post-stroke spasticity (PSS). The
BOTOXEconomic Spasticity Trial (BEST) was a study of Onabot-
lulinum A and standard of care (SC) versus placebo and standard
of care. It examined functional goal achievement in upper and
lower limb spasticity in patients undergoing a rehabilitation pro-
gramme following stroke. The underlying message was that goals
can be achieved, even, four years post-stroke, if they are clear,
objective and agreed between the patient and treating team. The
BEST study is the largest study of post-stroke patients and used
the goal attainment scale (GAS) as its primary outcome measure.
Goal setting allows patients and clinicians to focus on the aims of
treatment and functional attainment was seen for the first time in
upper limb treatment with any botulinum toxin; on this occasion
with Onabotulinumtoxin A. Agreement of goals between clini-
cians and patients their documentation is important. The experi-
ence has proved beneficial and many centres involved in BEST
have now implemented this approach in their clinical practice, as
recommend by the authors of the paper. Active patient participa-
tion in goal-setting is valuable. It may empower patients and lead
them to greater motivation to achieve their goals. However, it is
important that these goals should be specific; so that they can be
easily measured and achieved. The benefit was seen in both the
OnabotlulinumA and placebo groups, which showed that SC was
an important intervention for PSS patients.

SY19-307AB-02

FUNCTIONAL RECOVERY IN POST-STROKE
SPASTICITY

Min Ho Chun
Asian Medical Center, Korea

Spasticity is a common feature of the upper motor neuron syndrome
that occurs after stroke. It can have disabling effects on the stroke
survivor because it causes pain and reduces mobility. The onset
of spasticity is highly variable. For some patients, overactivities
of all muscles are generated initially after stroke. Spasticity that
occurs later on will be determined by factors such as location,
origin, and severity of the lesion. In addition to the reflex-induced
neuronal component of passive stretch and over time, non neuronal
components can also contribute to the resistance to passive stretch.
According to most studies, spasticity after stroke occurs more com-
monly and is more severe in the upper limbs than the lower limbs.
It has been known for a long time that spasticity may cause pain,
affects movement function and activity performance negatively and
may lead to secondary complications after stroke. Possible risk fac-
tors for post-stroke spasticity have been identified, which includes
early arm and leg weakness, left sided weakness, early reduction
in activities of daily living, and a history of smoking. Healthcare
costs for patients with post-stroke spasticity are four times higher
than the patients without post-stroke spasticity. Therefore, prevent-
ing spasticity and treating emerging spasticity in a timely manner
are essential. Early interventions may prevent or can reduce the
development of spasticity after stroke.

SY19-307AB-03

SPASTICITY MANAGEMENT IN CEREBRAL
PALSY

Rochelle Dy
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BCM/Texas Children Hospital, Houston, TX, United States

Cerebral palsy is the most common cause of motor disability af-
fecting children, and its incidence has increased over time. It is a
group of permanent disorders affecting development of movement
and posture due to abnormal muscle tone and weakness. It is also
often accompanied by disturbances of sensation, cognition, com-
munication, behavior and secondary musculoskeletal problems. This
talk aims to provide an overview of Cerebral palsy, its classifica-
tion and associated clinical findings, with an emphasis on tone and
spasticity management.

SY19-307AB-04

SPASTICITY MANAGEMENT IN TRAUMATIC
BRAIN INJURY

Gerard Francisco
Department of Physical Medicine and Rehabilitation, University of
Texas at Houston, TIRR Memorial Hermann Hospital, United States

Lesions that damage corticospinal integrity, such as a traumatic
brain injury (TBI), result in a constellation of signs and symptoms
collectively called the “upper motor neuron syndrome (UMNS).”
UMNS is characterized by exaggerated behaviors, such as hyper-
tonia, spasticity, and abnormal co-contraction of agonist and
antagonist muscles (positive phenomena), and motor deficits,
such as weakness and loss of dexterity (negative phenomena).
Managing spasticity primarily addresses the positive phenomena
and as a result unmasks the negative symptoms. In turn, this can
significantly impair function. It is important, therefore, to identify
treatment goals following a thorough history and examination. For
some, the goal may focus on reducing spasms, while in others,
improving function by reducing spasticity and hypertonia that are
interfering with motor abilities. Oral medications are effective
in reducing spasticity, but may aggravate weakness and lead to
complications, such as sedation and drowsiness. This is critical
in some persons with TBI, who have problems with alertness
and attention. Because of this potential for adverse events, more
targeted interventions are increasingly being favored as first-line
treatment. These include chemoneurolysis using phenol or alcohol,
botulinum toxins, and intrathecal therapies. In the last several
years new botulinum toxin products have been introduced but
the superiority of one product over another has yet to be proven.
Intrathecal baclofen is becoming a popular not only for spasticity
but for managing severe paroxysmal sympathetic hyperactiv-
ity post-TBI. Non-pharmacologic approaches, including physi-
otherapy, physical modalities, and surgery, should be employed
whenever appropriate based on treatment goals, response to prior
interventions, and severity of problem.

SY19-307AB-05

VALIDITY AND RELIABILITY OF A NEW SCALE
FOR THE MEASUREMENT OF SPASTICITY IN
STROKE PATIENTS

Fang Li', Yuedi Wu? Li Xiong’
'Huashan Hospital, Fudan University, Shanghai, °The First Reha-
bilitation Hospital of Shanghai, Shanghai, China

Objective: To evaluate the reliability and validity of a newly-
designed scale named Triple Spasticity Scale (TSS) in the affected
elbow flexors and ankle plantar flexors of hemiplegic patients with
stroke. Methods: Fifty-one consecutive post-stroke hemiplegic
inpatients were included. The TSS and Modified Ashworth Scale
(MAS) were rated by one physiatrist and one physiotherapist. The
TSS includes three Subsections which are muscle tone, clonus and
dynamic muscle length. The assessments of TSS by two raters were
used to determine the inter-rater reliability. The assessments by
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one rater (the physiatrist) one day apart were used to determine the
test-retest reliability. The construct validity was analyzed between
the TSS and MAS. The single measures of intraclass correlation
coefficient (ICC) were chosen as the test statistic of reliability,
whereas the Spearman correlation coefficient was chosen as the test
statistic of validity. Results: The test-retest reliability was good in
the total score of TSS (ICC=0.772-0.890). The inter-rater reliability
was also good in the total score of TSS (ICC=0.803—-0.827). The
Spearman Correlation Coefficient demonstrated significant rela-
tion between the TSS and MAS both in elbow flexors and plantar
flexors (r=0.803—-0.927, p=0.000). Implications: The TSS provided
good test-retest reliability and inter-rater reliability in the spasticity
measurement. The construct validity of TSS was sufficient. This
newly-designed scale offers an alternative measuring spasticity,
and avoiding some shortcomings of previous measurements in the
meanwhile.

SY19-307AB-06

TROUBLESHOOTING INTRATHECAL DELIVERY
SYSTEMS

Michael Saulino
MossRehab, United States

Intrathecal delivery of therapeutic agents is an effective long-
term treatment for chronic pain and severe spasticity. The overall
complication rate has been reported to be between 10 and 31%
with malfunctions in the catheter component of the system being
reported much more commonly compared to the pump component.
Interruptions in intrathecal delivery can results in serious, potentially
life-threatening, complications. This presentation will review the
typical methods for evaluating malfunction in intrathecal delivery
systems including electronic interrogation of pump function, plain
radiography, CSF aspiration via a catheter access port, fluoroscopic
imaging with contrast injection, CT myelography including 3-D
reconstruction and nuclear medicine cisternography. The procedural
details of each approach will be described. The advantages, disad-
vantages and limitations of technique will be reviewed. Lastly, the
feasibility of using CSF pressure signals to detect malfunction of
intrathecal catheters will be presented.

SY19-307AB-07
Abstract is missing.
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NEWLY DEVELOPED TECHNIQUES FOR
EPIDURAL STEROID INJECTIONS IN RESPONSE
TO HEIGHTENED SAFETY CONSIDERATIONS

Wenchun Qu¥*, William D Mauck, Mathew J. Pingree
Mayo Clinic, Rochester, MN, United States

Epidural steroid injections have been used for effective manage-
ment of lower limb radicular pain. There are three basic approaches:
interlaminar, transforaminal, and caudal. Selection of an approach is
based on the distribution of the pain, neurologic examinations, and
concordant imaging and electrophysiological findings. Transforami-
nal epidural steroid injection (TFESI) has been used for radicular
pain with evidence of significant pain relief. The success has been at-
tributed to the ventrolateral spread of the steroid, with a higher local
steroid concentration due to the relative low volume directly instilled
in close proximity to the nerve root. Serious adverse events have
been reported. Although rare, those events were catastrophic with
spinal cord injuries. It has been hypothesized that it is an ischemic
event secondary to the occlusion of the anterior spinal artery. The
thrombus has been suspected to be congregations of large particles
from particulate steroid preparations, which were delivered via
puncturing of the artery of Adamkiewicz (AKA). Recent angiogram
studies have shown that AKA was overwhelmingly located in the
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cephalad aspect of the foramen. Cadaver studies further specified
that the artery was only found ventral to the nerve roots. With
better understanding of the anatomy of AKA and nature of steroid
preparations, non-particulate steroid, infraneural and retroneural
approaches have been recommended. Furthermore, DSA has been
widely used for an extra layer of protection.

SY19-307AB-09

EUROREHABILITATION WITH EEG, EMG AND
VIRTUAL REALITY

Xiaoli Li
Beijing Normal University, Beijing, China

Brain or spinal cord injury will greatly affect the quality of life
of patients. Neurorehabilitation is to aid recovery from a nervous
system injury, and to minimize and/or compensate for any func-
tional alterations resulting from it. Obviously, neurorehabilitation
is a complex medical process. In this talk, we will review the ap-
plication of biofeedback with EEG/EMG and virtual reality in the
neurorehabilitation. (1) The biofeedback can be used to evaluate
the recovery states during the neurorehabilitation training. In this
study, we propose a parameter estimation model and a feature fu-
sion algorithm to process EEG and EMG signals under different
movements, which can be applied to evaluate the movement states
in rehabilitation training. The proposed method can improve the
accuracy of movement pattern recognition and optimize the strategy
of rehabilitation training. Furthermore, it can support to realize the
rehabilitation robots with “ individual adaptability”. (2) We review
the application and development of virtual reality in the field of
neurorchabilitation, including advantages, limitations and chal-
lenges. Then, we will address our proposed system that is a nature,
low cost and wireless interaction, which consists of a personal
computer and a webcam/kinect. Three virtual tasks are designed in
our system. The preliminary study demonstrates the feasibility of
our developed system for the rehabilitation of ataxia patients and
brachial plexus injury patients.

SY19-308-01

SEXUAL REHABILITATION PROGRAM FOR
PERSONS WITH SPINAL CORD INJURY IN
KOREA

Bum-Suk Lee
National Rehabilitation Center, Korea

The Korean National Rehabilitation Center has 300 beds for reha-
bilitation. SCI unit of our center has 60 beds. In 1996, we started
the Sexual Rehabilitation Program for persons with disabilities. One
full-time psychologist and one part time medical doctor worked
for this program. During the 16 years since the beginning of the
program, we have had about 28,000 cases of sexual counseling
and education, and 1,700 cases of sex therapy (mainly for erectile
dysfunction). 380 couples have used the ‘sex practice room” in
our hospital. We have conducted 21 researches, and published 3
books and 1 DVD about sexual rehabilitation for persons with
disability. We studied the sexual function and satisfaction of 214
spinal corded injured male and 49 partners. The factors affect the
sexual satisfaction were erectile function and couples partnership.
We had developed new erection scale. The ‘100 Erection Scale’ is
a simple scale to describe the erectile function (‘no erection’=0,
‘as hard as before injury’=100). After the study of 177 males, we
can conclude that this scale is a simple and good predictive scale
for erectile function with in persons with SCI. The 15 couples who
participated in ‘4 weeks small group counseling” showed higher
sexual adjustment and satisfaction scores and less depressive than
the control group who participated in simple sex education. We
studied 71 spinal cord injured males and partners who used the sex
practice room. Sex practice room in rehabilitation hospital is a new
approach and a very helpful program.



SY19-308-02

CONTEMPORARY MANAGEMENT OF SEXUAL
DYSFUNCTION IN THE SPINAL CORD INJURY
MALE

Donald R. Bodner
Professor of Urology, Case Western Reserve University, Cleveland,
Ohio, United States

Objective: To review the current diagnosis and treatment of sexual
dysfunction in the Spinal Cord Injury male. Methods: A literature
review was performed using PubMed and EMBASE to provide
literature sources. Peer reviewed, evidence based journals were
used as the basis of the analysis. We also relied on the recently
published guideline on Sexuality and Reproductive Health in
Adults with Spinal Cord Injury (1). The data was compiled
and guidance is offered on best practices. Results: Spinal Cord
Injury men suffer from erectile dysfunction, low testosterone
and ejaculatory problems. The prevalence of these disorders is
dependant on the level of injury and concomitant medications as
most dominant factors. Treatment options for SCI male sexual
dysfunction are safe and effective. PDES inhibitors remain first
line therapy while secondary options include intracavernosal
injection therapy, vacuum erection devices, intraurethral MUSE,
and penile prostheses. There is a paucity of long-term data on
PDES Inhibitors, but short-term data suggest these drugs are
safe and effective. There is limited data on hypogonadism in SCI
men, which provides guidance for further research. With respect
to male factor infertility and ejaculatory dysfunction, standard
therapies used in clinical practice for many years remain safe and
effective. Implications for Rehabilitation: With advances in criti-
cal care and comprehensive rehabilitation, attention must remain
focused on sexual rehabilitation. Standard treatment options for
sexual dysfunction in the SCI male are safe and effective as in the
non-SCI population. There is a need to bolster research efforts in
hypogonadism in the SCI male.

SY19-308-03

SEXUAL AND URINARY REHABILITATION
AFTER RADICAL PROSTATECTOMY

Hui Zhu
Chief, Urology Section, Louis Stokes Cleveland VA Medical Center,
Cleveland, OH, United States

Prostate cancer is the most common cancer in many western na-
tions such as the USA, and is become more prevalent in developing
nations such as China. Radical prostatectomy, performed in various
forms (i.e., open, laparoscopic, and robotic assisted prostatectomy)
is the main stay treatment. While radical prostatectomy is an effec-
tive treatment for patients with localized prostate cancer, the most
common associated long-term side effects are erectile dysfunction
and urinary incontinence. Both conditions have significantly nega-
tive impact on the patient quality of life after the cancer treatment.
These devastating conditions, developed right after the surgery,
will nevertheless improve spontaneously postoperatively, even
months or years after the initial operation. To facilitate the recovery
of'sexual and urinary function after radical prostatectomy, various
rehabilitation approaches have been investigated and established.
The currently most commonly adopted rehabilitation programs
for sexual function include use of oral phosphodiesterase type 5
inhibitor (PDE-5 inhibitors), vacuum constriction device (VCD),
transurethral alprostadil, and intracavernous injection of prosta-
glandin E1 or alprostadil. The most widely used rehabilitation
strategies for urinary control include use of pelvic floor excise
(e.g., Kegel exercise) and bio-feed back. In this presentation, the
mechanisms of the rehabilitation strategies, the start-of-the-art
clinical evidence behind each rehabilitation strategies, and their
clinical efficacy for patients who have developed sexual and uri-
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nary dysfunction after radical prostatectomy will be examined.
In addition, important clinical questions will also be raised as a
guide for future research.

SY19-308-04

URODYNAMIC INVESTIGATION AFTER SPINAL
CORD INJURY: ONE-CHANNEL CYSTOMETRY
VS. MULTICHANNEL URODYNAMICS

Mouwang Zhou
Peking University Third Hospital, China

It is important to identify the type of neurogenic lower urinary tract
dysfunction after spinal cord injury (SCI), It could not be predicted
only by the location of injury and neurological examination. Regu-
lar multichannel urodynamic observation should be performed to
assess the function of bladder and urethral. Unfortunately multi-
channel urodynamic system was not a standard equipment in every
SCI rehabilitation center in China. In this situation, one channel
device with transurethral catheter provide an alternative way. It
is easy to get and perform, cheap and applicable. And one chan-
nel device has also revealed significant contribution in assessing
lower urinary tract function, especially in measuring parameters
during filling phase. We compared one-channel cystometry with
multichannel urodynamics in 35 patients after SCI. The simple
one-channel cystometry immediately followed by a regular multi-
channel urodynamics. It has shown good correlation between these
2 methods for the detection of neurogenic detrusor overactivity.
We also found that the autonomic dysreflexia (AD) was not rare
in the SCI patient above T6 while we used electrocardio and blood
pressure monitoring during urodynamic investigation. It is recom-
mended that blood pressure measurement during filling phase in
urodynamic observation maybe a proper method to diagnosis
potential AD after SCI.

SY19-308-05

THE APPLICATION OF THE ULTRASOUND FOR
THE EVALUATION AND TREATMENT IN THE
NEUROGENIC BLADDER

Weixin Yang
Department of Rehabilitation, the First Affiliated Hospital of Soo-
chow University, China

Ultrasound is an effective method to visualize the lower urinary
tract and evaluate the function of the bladder and urethra in patients
with neurogenic bladder. Ultrasound examination of the lower
urinary tract should include a study of the bladder morphology,
detrusor wall thickness, the structures round the vesical neck and
the external urethral sphincte. The examination technique may be
transabdominal, transrectal, transvaginal or transurethral. Hyper-
trophy of detrusor muscle of the bladder wall has been described
in association with many different disorders of the lower urinary
tract, such as benign prostatic enlargement, urethral valves, dys-
synergia of the rhabdosphincter, neurogenic bladder disorders and
detrusor instability. The bladder pathology that can be studied by
sonography includes cystitis, calculi, clots, diverticula, trauma
etc. The sensitivity and the specificity of the method are high and
sometimes superior to cystoscopy. Detrusor-sphincter dyssynergia
(DESD) refers to the impaired coordination between detrusor
muscle contraction and relaxation of the sphincter muscle dur-
ing voiding, which can result in difficulty emptying the bladder.
Botulinum toxin A injection into the external urethral sphincter
for treating DESD can significantly reduce the static and dynamic
urethral pressures. In order to localize the botulinum toxin A in-
jection site more accurately in the external urethral sphincter and
facilitate needle placement, the application of ultrasound-guided
location is important.
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SY19-308-06

BOWEL DYSFUNCTIONS FOLLOWING SPINAL
CORD INJURY

Klaus Krogh
Aarhus University Hospital, Denmark

Objective: Bowel dysfunction is extremely common after spinal
cord injury (SCI) and often termed Neurogenic Bowel Dysfunc-
tion (NBD). This presentation will provide a review of epidemiol-
ogy, pathophysiology, clinical assessment and treatment of NBD.
Method: Existing literature on NBD is reviewed with the main focus
on clinical evaluation and new treatment modalities. Results: Ap-
proximately 80% of subjects with SCI have constipation and 20%
have fecal incontinence at least once per month. Symptoms of NBD
have severe consequences for quality of life and their prevalence in-
creases significantly with time since injury. The pathophysiology of
NBD depends on the level of SCI, but most subjects have prolonged
colonic transit time and poor or absent anorectal sensation and anal
sphincter control. In patients with high SCI autonomic dysreflexia
caused by constipation or bowel emptying procedures is common.
Assessment of NBD includes thorough patient history, anorectal
examination and, in some cases, radiographically determined colonic
transit time. A specific NBD score has been validated for assessment
of symptoms and International Bowel Function Basic and Extended
SCI Data Sets have been developed. In patients not responding to
standard treatment with oral laxatives, digtal anorectal stimulation
and mini enema, transanal colonic irrigation is recommended. In
severe cases surgical treatment including Malone Antegrade Con-
tinence Enema or colostomy should be considered. Electrical nerve
modulation and the surgically created somato-sensory reflex arch are
still considered experimental in patients with NBD. Implications on
Rehabilitation: Neurogenic bowel dysfunction is extremely common
in subjects with SCI and should be assessed thoroughly as several
treatment methods are available.

SY19-308-07
REHABILITATION PROGRAM EVALUATION

Mauro Zampolini
Regional Public Health Service - AUSL Umbria, Italy

Rehabilitation programs provide the base on which functional
recovery is built. Rehabilitation goals can be defined after the as-
sessment of clinical and functional problems. Functional problems
in impairment, activity limitation and restriction of participation
should be identified according to the international classification of
functioning and disability (ICF). The ICF provides a common lan-
guage in identifying the problems, allowing standardized data col-
lection and benchmarking among different rehabilitation facilities.
A new perspective is the evaluation of capacity and performance, in
order to differentiate the capacity of a person without help and his/
her performance in the "real world". In order to quantify improve-
ment during the rehabilitation program functional scales should be
used, since the ICF is a classification and not a measurement system.
However, the classical score of functional scales should be related
to the ICF framework in order to assess the severity of the problem.
Another issue is that functional scales have psychometric problems
due to a lack of linearity of the measurement. While Rasch Analysis
is based on the item response theory (IRT) model that makes the
scales that are usually used linear. In neurological rehabilitation the
program should be differentiated according to the type of neuro-
logical damage: focal and diffuse damage diseases or degenerative
diseases. The program changes depending on the time from the onset
of disease and the intensity and the type of intervention should be
accordingly defined more appropriately. Rehabilitation programs
should guarantee the best functional recovery and the evaluation
should be based on specific outcome indicators.
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SY19-308-08

HIGH-INTENSITY TRAINING IN PERSONS WITH
NEUROLOGICAL DISEASES

Jan Lexell,’?

!Department of Health Sciences, Rehabilitation Medicine Research
Group, Lund University, *Department of Rehabilitation Medicine,
Skane University Hospital, Lund, Sweden

Neurological diseases such as stroke, multiple sclerosis and
Parkinson’s disease are leading causes of life-long disability.
High-intensity training has become an effective rehabilitation
intervention to improve functioning and reduce disability in these
persons. The most common forms of high-intensity training are
Constraint Induced Movement Therapy (CIMT), Progressive
Resistance Training (PRT) and Cardiorespiratory Fitness Training
(CFT). Over the past decade scientific evidence supporting the use
of high-intensity training in rehabilitation and as health promo-
tion for people with neurological disorders has increased. In this
presentation, there will be an up-to-date presentation of CIMT and
PRT and current evidence for short- and long-term improvements
in body functions, activities of daily living and participation in
society following these interventions. There will also be a sum-
mary of recent published randomized controlled trials regarding
the effects of cardiorespiratory fitness training in different neuro-
logical diseases on physical function, activity, participation, life
satisfaction and mood. Finally, there will be a discussion about
different barriers that can impede the use of high-intensity train-
ing and exercise, and the importance of reducing these barriers
to augment the implementation of such programmes in order to
increase functioning and physical fitness level after completion
of in-patient or out-patient rehabilitation.

SY19-308-09

REHABILITATION IN PARKINSONS DISEASE:
EVIDENCES AND EXPERIENCES

Areerat Suputtitada
Chulalongkorn University & King Chulalongkorn Memorial Hos-
pital, Thailand

Parkinson’s disease (PD) is a complex neurodegenerative disorder
with far reaching implications for patients and their families.
It is nowadays one of the most common neurological diseases.
Although pharmacological treatment has changed its evolution,
PD still leads to major disability that impairs the quality of life
of patients. The characteristics of the disease, the long life span
after diagnosis, the short duration of the effectiveness of drugs,
and the frequent adverse effects related to drugs prompt the
need for additional therapeutic interventions to improve motor
performance. The positive effects of different rehabilitation treat-
ments are established. A multidisciplinary intensive rehabilitation
treatment in which combined treadmill with visual, auditory and
somatosensory cues, and a stabilometric platform always improve
gait and balance in PD patients. Progressive resistance strength
training is an exercise therapy that can increase the ability of
muscles to generate force, improve walking ability and enhance
balance. Balance training improves postural stability and the
level of confidence perceived while performing daily activities
that require balance and reduces the frequency of falls. My ses-
sion will cover evidences and experiences in rehabilitation for
PD focusing on transfers, posture, upper limb function, balance
(and falls), gait, and physical capacity and (in) activity. The
cueing strategies, cognitive movement strategies, and exercise
to maintain or increase independence, safety, and quality of life
will be highlighted.



SY19-308-10

HYBRID ASSISTIVE NEUROMUSCULAR
DYNAMIC STIMULATION (HANDS) THERAPY
— NEW THERAPEUTIC STRATEGY FOR HEMI-
PARETIC UPPER EXTREMITY AFTER STROKE

Toshiyuki Fujiwara
Keio University School of Medicine, Japan

We devised a therapeutic approach to facilitate the use of the paretic
upper extremity (UE) in daily life by combining integrated volitional
control electrical stimulation (IVES) with a wrist splint, the hybrid
assistive neuromuscular dynamic stimulation (HANDS) therapy.
IVES can change its stimulation intensity in direct proportion to
the changes in voluntary generated EMG amplitude recorded with
surface electrodes placed on the target muscle. The stimulation
was applied to the paretic finger extensors. Using this assistive
stimulation combined with a splint, patients with moderate to severe
hemiparesis, who cannot extend their paretic fingers voluntarily,
could extend their fingers at their will. Patients wore a wrist-hand
splint and carried a portable IVES in an arm-holder for 8 h during
the daytime. The system was active for 8 h, patients were instructed
to use their paretic hand as much as possible. HANDS therapy was
conducted for 3weeks. The patients were also instructed to practice
bi-manual activities in their daily lives. To examine the effects of
the HANDS system, a randomized controlled trial conducted with
stroke patients. Furthermore, we studied changes in selected mark-
ers of brain and spinal plasticity induced by HANDS therapy. The
paretic upper extremity motor function improved after 3 weeks
HANDS therapy. Neurophysiologically, the intervention induced
restoration of presynaptic and long loop inhibitory connections as
well as disynaptic reciprocal inhibition. Paired pulse TMS study
indicated plastic change in the affected hemisphere. The HANDS
therapy may offer a promising option for the management of the
paretic UE in patients with stroke.

SY19-311A-01

MANAGEMENT OF ACL INJURY IN THE YOUNG
ATHLETE

William Micheo
University of Puerto Rico School of Medicine Office, United States

The anterior cruciate ligament (ACL) is essential for both static
and dynamic stability of the knee. It is commonly injured in the
young athlete during sports activities by noncontact mechanisms
that include landing with the knee in valgus and extension, sudden
deceleration, change of direction, and rotation. Several modifiable
and nonmodifiable risk factors predispose athletes to this injury,
especially women. Early diagnosis, treatment directed to protect
secondary knee structures, and rehabilitation play an important
role in the management of ACL injury. Despite a lack of scientifi-
cally validated and published guidelines to help clinicians decide
between conservative or surgical treatment, criteria such as patient’s
age, pain, recurrent instability, injury to secondary structures, and
desired level of activity should be considered. Accelerated rehabili-
tation protocols for patients who have and have not undergone an
operation are available and recommended with goals of reducing
complications such as recurrent injury, loss of motion, residual
weakness, and associated osteoarthritis. However, injury prevention
protocols could be the next big step in management of ACL injury
with emphasis on reducing modifiable risk factors in susceptible
individuals who participate in sports.

SY19-311A-02

COMPREHENSIVE REHABILITATION OF SPORTS
INJURIES
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Nicolas Cristodoulou
President of PRM European Union, Cyprus

The lecture presents the basic principles of sports injuries rehabilita-
tion, the stages of a tissue injury and the techniques used in rehabili-
tation of such problems. Since rehabilitation begins at the time of
injury and continues even after the athlete’s return to competition,
the focus is on what is done at the field-side at the time of injury, in
the rehabilitation departments and during the athlete’s return to the
field for training and competition. To design a rehabilitation plan
which would maximize the restorative events, it is important to
know the pathophysiology of the tissue-injuries and the three stages
of their healing process: the inflammatory stage, the fibroblastic-
repair stage, and the maturation-remodelling stage. Knowledge of
the several physical modalities used during the acute, sub-acute and
functional phase of rehabilitation is important as well. Improvement
of neuromuscular control, correction of maladaptive behaviours,
sport-specific and multi-plane activity, functional retraining, balance
& proprioception re-education and athletic psychological approach
are essential parts of the whole rehabilitation program. Examples
for mobility exercises, strength exercises and stretching exercises
are presented for several muscle groups and the relevant joints.

SY19-311A-03

THE ROLE OF EXERCISE IN THE TREATMENT
OF OBESITY

Edward Laskowski
Mayo Clinic Sports Medicine Center, United States

The United States and the world are in the midst of a significant
public health problem related to obesity and inactivity. This
epidemic has far-ranging consequences for our workforce and
our children and shows no signs of slowing in the near future.
Significant research has been performed on the effects of exercise
for the reduction of body weight; results of most studies indicate
that exercise alone has a small effect on body-weight reduction
independent of caloric restriction. However, when combined
with dietary restriction, exercise has a synergistic effect and
enhances weight loss beyond the effect of diet alone. In addition,
exercise has been shown to have significant beneficial effects on
cardiovascular and metabolic risk factors independent of actual
weight loss, and losing just a small amount of weight can have a
significant beneficial effect on these parameters. Genetic factors
related to obesity have been found to be positively modified when
persons incorporate physical activity into their lifestyle. Research
has shown that too much sedentary time is an independent health
risk. Thus, even some people who meet physical activity guidelines
could benefit from sitting less. Exercise also is essential for the
prevention of weight gain over a life span, although the amount
required to prevent weight gain may be closer to twice the amount
of exercise recommended by the current Physical Activity Guide-
lines. In many ways, the physiatrist is the most well prepared of all
the specialists to address the complex, multidimensional problems
of obesity and inactivity.

SY19-311A-04

EFFECT OF AEROBICS AND SUPERVISED
PHYSIOTHERAPY IN PATIENTS WITH PAINFUL
STIFF SHOULDER

Taslim Uddin

BSM Medical University, Dhaka, Bangladesh

Background: Compromised shoulder movement due to pain, stiff-
ness, or weakness can cause substantial disability and affect a
person's ability to carry out daily living activities (ADLs) (eating,
dressing, personal hygiene) and work. Introduction: painful stiff
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shoulder is a common condition in the physiatry OPD, pain clinics
and rheumatology or musculoskeletal OPDs. Self reported preva-
lence of shoulder pain is estimated to be between 16% and 26%;
it is the third most common cause of musculoskeletal consultation
in primary care, and approximately 1% of adults consult a general
practitioner with new shoulder pain annually. Most frequent cause
is frozen shoulder and although the condition is said idiopathic
yet, most of the cases are associated with minor trauma or diabetes
mellitus. Pathologic basis of stiffness: The shoulder capsule is
normally a very flexible elastic structure. Its looseness and elastic-
ity allows the huge range of motion that the shoulder has. With a
frozen shoulder this capsule (and its ligaments) becomes inflamed,
swollen, red and contracted. The normal elasticity is lost and pain
and stiffness set in. Treatments: the natural history of the disease
indicates that it runs 03 stages and if nothing is done shoulders
improve significantly over 2—4 years after onset. However the pain
and limitations of the stiff shoulder generally require a treatment.
Modalities include Physiotherapy, analgesic - anti-inflammatory
agents, suprscapular nerv blocks, Injections of steroids and other
agents, hydrodilatation procedure, arthroscopic capsular release or
manipulation under anaesthesia (MUA) or acupuncture. The study:
A study as carried out in the department of Physical medicine and
rehabilitation BSM Medical University Dhaka during March 2008
to May 2009 to see the effects of aerobics and mobilizing exercise
over thermotherapy modality with shoulder mobilizing exercise.
100 patients have been enrolled in to the study. Main outcome
measure was active and passive range of motion (ROM) of the
affected shoulder, pain, disability, and quality of life. Both groups
experienced improvements in terms of pain, disability, and quality
of life after the treatments; and when the groups were compared,
significant effect of ROM, pain and disability index was found
for aerobics preceding mobilizing exercise group. Conclusions:
interventions that may shorten the clinical course should be high-
lighted. This topic describes the clinical and pathological features
of painful stiff shoulder with an outline of the current treatment
options, review the published results and present our own study.

SY19-311A-05

THE EFFECT OF LOAD AND EXERCISE ON BONE
MASS AND STRUCTURAL GEOMETRY

Giovanni lolascon*, Francesca Gimigliano, Raffaele
Gimigliano
Second University of Naples, Italy

Mechanical strains, due to weight bearing or muscular loading
forces, play a pivotal role in the triggering of the bone remodeling
process all along the adult life. By means of remodeling, bones
are able to adapt continuously to mechanical loads by adding bone
tissue to improve resistance or by resorbing bone in response to
a decreased use. The mechanical parameters locally influencing
balance between formation and bone resorption are frequency,
intensity, and duration of the mechanical stimulus. Bone strength
and quality are improved if the mechanical stimulus is applied by
short increments rather than over long periods. Osteocytes are able
to respond to mechanical stimulation by modulating the expression
and the secretion of many molecole. In particular, osteocytes are
able to respond to mechanical stress via the Wnt/Lrp pathway, that
is a negative regulator of sclerostin secretion, whereas the sclerostin
itself is a negative regulator of the bone formation. Osteocytes can
propagate their message to other connected cells by diffusion of
produced molecules (paracrine effects), and by local transmission
through gap junctions. Physical activity has a positive impact on
bone quality. On the other hand, the reduction of mechanical load-
ing, such as in a murine model mimicking weightlessness, increase
osteocyte apoptosis, osteoclast recruitment and bone resorption.
The global role of the osteocyte in mechano-sensing is generally
accepted but the molecular pathways involved in the mechano-
sensing phenomenon remains debate.
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SY19-311A-06

CONSERVATIVE AND MINIMAL INVASIVE
TREATMENTS FOR THE DISCOGENIC LBP

Sang-Heon Lee
Department of Physical Medicine and Rehabilitation, Korea Uni-
versity Medical Center, Seoul, South Korea

Intervertebral disc degeneration with discogenic nature is esti-
mated to 39% of the chronic low back patients.There are no current
consistent and highly effective treatment options for discogenic
low back pain. However, the initial treatment for the discogenic
pain is typically conservative and core stabilization exercise. Core
stabilization exercise is the most important treatment for the dis-
cogenic LBP because the segmental instability of the spine is one
of the main causes of discogenic LBP. Also, discogenic pain has
an aptitude to aggravated or recur with aggravating causes such as
spine segmental instability, frequent weight lifting and any kinds
of the behavior increasing intradiscal pressure or shearing force.
These are should be avoided. IF these conservative treatments
are failed, the intradiscal injection and minimal invasive intradis-
cal treatments can be applied.Intradiscal injection of hypertonic
dextrose showed the modest outcome. Overall, 43.4% of patients
fell into the sustained improvement group with an average im-
provement in numeric pain scores of 71%, at 18 month measure-
ments. Current heating methods include intradiscal electrothermal
therapy, traditional radiofrequency and “cooled” radiofrequency
heating. Coblation technology also has the potential of coagulat-
ing the outer annulus. A newly available in Korea, is a navigable
pecutaneous decompression device named L’DISQ (U&I Co.
Ltd.) that can reach the outer annulus. The pre-treatment and
post-treatment VAS of these interventional treatments were 7.3,
6.8 & 6.9 t0 3.7, 3.6 & 2.8 on the IDET, Coblation Nucleoplasty
and L’DISQ, respectively.

SY19-311A-07

PLATELET RICH PLASMA THERAPY IN
CHRONIC TENDINOPATHY: THAI EXPERIENCE

Sukajan Pongprapai
Thai Rehabilitation Medicine Association, The Royal College of
Physiatrists of Thailand, Thailand

Platelet-rich plasma (PRP) is a kind of autologous blood with
concentrations of platelets above normal level (PRP was defined
as having at least 4-8 times above normal platelet concentration).
Platelets play a role in normal healing response via local secretion
of growth factors and recruitment of reparative cells. PRP was first
utilization on maxillofacial and plastic surgery to improve bone
healing in 1990. Later, there are growing evidence support the use
of PRP injections for the treatment of muscle, tendon injuries and
degeneration. Recent development of PRP preparation devices in
outpatient and surgical settings has led to an increased use in sports
medicine, orthopaedic, rheumatology, and rehabilitation medicine.
Cell culture studies have provided evidence that PRP can stimu-
late processes of tendon healing. Several investigators have found
increased collagen gene expression and increased production of
vascular endothelial growth factor and hepatocyte growth factor in
human tenocytes treated with PRP. In addition, recently reported
that PRP stimulates the mobilization of circulation-derived cells to
the area of injection and stimulates type I collagen production. In
Thailand, PRP has been utilised in the field of maxillofacial surgery
and esthetics for decade. But in the last few years, it has been using
in musculoskeletal field. At Vichaiyut Medical Center, PRP has been
used since early 2011. Four cases studies of chronic supraspinatus
tendinitis injected with PRP.Three of them have shown good result
of pain and functional scores within 3 months but one showed no
improvement after 3 consecutive treatments. There were 2 cases
of chronic medial epicondylitis and lateral epicondylitis reported



fair to good result of pain score within 6 months. In summary, PRP
has been used safely in a variety of conditions such as acute and
chronic muscle, ligament and tendon injuries. Most studies to date
are involved in small sample sizes. However more clinical trials
are certainly needed.

SY19-311A-08

FROM CLINICAL OBSERVATION TO
INSTRUMENTAL GAIT ANALYSIS - HOW TO
OPTIMIZE PM&R MANAGEMENT?

Luis Jorge Jacinto
Director do Servigo de Reabilitacdo de Adultos 3,; Centro de Me-
dicina de Reabilitagdo de Alcoitdo, Portugal

Gait is the motor task most frequently performed by human beings
during their lifetime. In PM&R daily practice, clinical observational
and instrumental gait analysis, are key to identifying deficits and
compensation strategies that are responsible for any impaired gait
pattern observed. The naked-eye, in which observational analysis is
based, has a number of limitations regarding the comprehensiveness,
objectivity, repeatability, and availability of the data collected during
every performance by the subject to study. All these limitations can
be largely overcome, when using a tridimensional motion analysis
system synchronized with force plates and dynamic telemetric EMG,
such as in a Gait Laboratory. When used in clinical settings, gait
laboratories allow clinicians, and therefore patients, to obtain better
achievement rates for the treatment goals related to gait performance
and safety. On the other hand, the scientific quality and objectivity
of outcome measurement and monitoring are enhanced. The lecture
will revisit the clinical evaluation tools and the instrumental methods
available. Clinical application and utility will be illustrated with
several case reports.

SY19-311A-09

IMPACT OF CLINICAL AND LABORATORY
ASSESSMENT TO IMPROVE WALKING WITH
ROBOTIC DEVICES

Marco Franceschini
Rehabilitation Department, IRCCS San Raffaele-Pisana, Rome, Italy

Stroke is one of the most important healthcare problems in Western
Countries and one of the main causes of death and permanent ac-
tivity limitations and participation restrictions. In future years this
relevant role as cause of disability will increase. In Italian model the
Physiatrist plays a central role respect to the main goals: to obtain
an early rehabilitative management of patients, to coordinate and
to conduct the rehabilitative process in every phase. In acute phase
the team manager is Neurologist or Geriatric, but the involved
Physiatrist is “Responsible” for the Rehabilitative project of the
patient. Differently in sub acute phase the Physiatrist is the team
manager. To obtain these objectives, a correct and homogeneous
assessment of stroke patient is needed, so in 2008 SIMFER estab-
lished a Project Group to propose a standardized minimal assessment
for Stroke patients in Italy. A correct organizational model needs a
strong correlation with the present clinical and basic research, so
that providing some innovative clinical approaches to rehabilitation
programs in stroke. At this time the strategies in stroke rehabilitation
are changing: the paradigm of stroke rehabilitation approaches to
improve motor function is focused on a training with high-intensity,
repeatable and specific tasks. The current goal of clinical research
in rehabilitation is the translation from basic research to the clini-
cal field. In conclusion the Physiatrist in Italy has a central role
in the assistance model of the persons with Stroke and plays an
active role in obtaining an integration with basic and technological
laboratories of research.
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SY19-311A-10

THE USE OF MOTION ANALYSIS IN SPORTS
MEDICINE

David Burke
Emory University School of Medicine, United States

As the science of sports medicine progresses, athletes naturally look
to specific means by which they may enhance their performance. In
addition, sports medicine physicians need means by which they may
assist with the assessment of performance, and the risk of injury
among their patients. Motion analysis, is a technique that has great
applicability towards both missions. This talk will review specific
capabilities of motion analysis, when reviewing sport specific behav-
ior, and will illustrate different means by which these data may be
captured. The initial presentation will review kinetics and kinematics
capability in a typical motion analysis laboratory. Examples from
motion analysis lab will illustrate the means by which this equip-
ment can be used to analyze and enhance techniques using martial
arts as an illustration. In addition, data will be reviewed in which
a motion analysis lab was used to reduce stresses on the knee dur-
ing training, resulting in the development of a new shoe. Finally,
portable technologies for motion analysis will be reviewed, with an
emphasis on capacity of individuals to use ubiquitous technology
to facilitate training and evaluation.

SY19-311A-11

EVALUATION OF SPASTIC GAIT WITH
BLOCKADES AND INFILTRATION

F. Molteni, H. Valduce
Villa Beretta Rehabilitation Centre, Costa Masnaga, Italy

Stability during human locomotion is continuously challenged,
requiring mechanisms that integrate visual, vestibular and soma-
tosensory inputs . In humans, the mass of the trunk corresponds to
almost half of the total body mass. As a consequence, trunk posi-
tion has an important impact on human motion. Trunk control is
the ability of the trunk muscles to allow the body to remain upright,
adjust weight shift, and performs selective movements of the trunk
so as to maintain the center of mass within the base of support
during static and dynamic postural adjustments.Despite evidence
demonstrating the importance of trunk performance after stroke,
studies evaluating therapy aimed at improving trunk function are
limited. The sensory-motor impairment of trunk interferes with the
functional performance after stroke, Parkinson Disease, Multiple
Sclerosis, TBI, SCI. The emphasis of UMNS rehabilitation has
been to restore independence in gait and arm function.To some
extent, this focus may unintentionally bypass the develop- ment
of good trunk stability in preparation for the performance of daily
life skills. In addition, early hospital discharge can result in the
use of atypical or compensatory strategies to compensate for trunk
instability. Later in recovery, these compensatory patterns may be
learned and difficult to reverse. Trunk position sense is an essential
element of trunk postural control. Even a small impairment in
trunk position sense may contribute to trunk instability. Clinical
and Instrumental Motion Analysis and factorization analysis were
used in order to understand the perturbation effects and suggest
neural mechanisms related to the described postural responses.
Especially, the main effects of trunk inclination on kinematics
during walking are well identified, whether for able populations,
elderly or people with trunk deformities. In addition, natural
inclinations of the trunk with respect to the vertical, whether
it be forward (FW) or backward (BW), have been highlighted
during steady-state gait. Knowing the central nervous system
(CNS) strategies elicited during perturbations to balance, based
on experimental data directly related to the motor gesture, may
be relevant to advance injury prevention and to promote specific
rehabilitation training procedures.
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SY19-311B-01

REHABILITATION DISASTER RELIEF - THEORY,
SCIENCE AND PRACTICE

Jianan Li

Department of Rehabilitation Medicine, the 1st Affiliated Hospital
of Nanjing Medical University, China, 210029. WHO-ISPRM sub-
committee of Rehabilitation Disaster Relief

Objective: To review and summarize international experience in
rehabilitation disaster relief. Methods: Literature review and on
site investigation. Results: Natural disasters are frequently hap-
pened with massive casualty and damages. The major purpose of
medical disaster relief is to save life (on-site rescue, emergency
care, surgeries and intensive care for the severely injured) and to
reduce disability by medical rehabilitation starting from acute stage
in hospitals, recovery stage in rehabilitation facilities and returning
to society. The key components in medical rehabilitation services
for the victims are: local government support to provide social and
medical resources for essential environment of medical rehabilita-
tion, financial support from government and/or non-government
organizations (NGO) and volunteers of rehabilitation professionals.
A close cooperation among NGOs, international academic societies
and United Nation/World Health Organization (WHO) is essential to
overcome diplomatic barrier, to provide technical resources and to
provide safety for the volunteers. The role of International Society of
Physical and Rehabilitation Medicine (ISPRM) is to provide medical
rehabilitation resources, including guidelines for various injuries
and health conditions, database of rehabilitation professionals, co-
ordination for the medical rehabilitation teams as well as financial
support to the actions. More and more evidences are supporting that
early rehabilitation intervention may significantly facilitate clinical
efficacy at acute stage, reduce disabilities and improve quality of life
for the disaster survivors in long term. Conclusion: Comprehensive
rehabilitation disaster relief is essential for medical management of
disaster victims. The infrastructure of medical rehabilitation needs
further research with longitudinal prospective design.

SY19-311B-02

STAND TALL - AN ORTHOPAEDIC REHABILITA-
TION PROGRAM — FROM THE 2008 EARTH-
QUAKE TO NATIONAL NETWORK AND IMPACT

Kai-Ming Chan
'The Chinese University of Hong Kong, China, *Prince of Wales
Hospital, China, *Stand TALL, China

On May 12, 2008, a 7.9 earthquake in Wenchuan, Sichuan altered the
lives 0f 350,000 people in the blink of an eye. The earthquake inflicted
a devastating degree of injuries ranging from paralysis from spinal cord
injuries to deformities resulting from post fracture infection. 10 days
after the earthquake, the “Stand TALL” program was initiated by the
Chinese Speaking Orthopaedic Society to aid the people of Wenchuan
on their road to recovery from this heartbreaking disaster. The Chinese
Speaking Orthopaedic Society understands that the road to recovery
is not simple and will require an effective and sustainable approach.
Stand TALL aims to unite experts from around the globe to efficiently
utilize cutting-edge technology and knowledge to rebuild the lives of
the victims. As a professional healthcare charity organization, Stand
TALL has been continuously caring for patients as well as training
rehabilitation medical staff within the Sichuan Province. Over the past
years, Stand TALL has provided comprehensive treatment services to
patients, including tailor custom treatment plans, adjustment or chang-
ing of prosthesis, or arrangement of orthopaedic surgeries in Hong Kong
to avoid the development of stump deformation. We have been able
to gain further understanding of the needs of the 457 patients through
these projects. Stand TALL has been providing long-term rehabilitation
treatment, prosthesis installation services, and has also trained rehabili-
tation medical staff within Sichuan Province to provide for victims who
require life-long rehabilitation services. From September 2010, Stand
TALL has been cooperating with units within the Sichuan Province
to carry out rehabilitation medical training courses at various levels.
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As of December 2012, 1,909 students have been enrolled in our train-
ing courses. Throughout these years, Stand TALL has displayed that
coordination between multidiscipline experts can improve the quality
of patients’ lives. The work of Stand TALL has been endorsed by the
orthopaedic field and on 15 November 2012, on the opening of The
Seventh International Congress of the Chinese Orthopaedic Association
(COA 2012), Professor Chan Kai-Ming was awarded the COA 2012
Humanitarian Award. But as with any success, Stand TALL has not been
without its challenges. In order to address obstacles, Stand TALL has
organized two summit meetings at Chengdu in 2010 and 2012 where
experts gathered and offered constructive input and engaged in fruitful
discussions. In the future, Stand TALL will continue to improve training
and patient care and also publish an Ortho-Rehab Book to summarize
our working experience in Sichuan. We strongly believe that Stand
TALL along with rehabilitation medicine will continue to flourish and
aid patients in rebuilding their lives and health.

SY19-311B-03

LESSONS LEARNED FROM THE EXPERIENCE
OF THE GREAT EAST JAPAN EARTHQUAKE AND
DISASTER

Meigen Liu
Keio University School of Medicine, Japan

The 2011 Great East Japan Earthquake and Disaster (GEJED) was
unprecedented, being geographically widespread and multifaceted
(earthquake, tsunami and nuclear power plant failure). It was also
characterized by a very low injuries to death ratio (0.372), and instead
of injury management, huge needs existed in managing chronic illness
and preventing immobilization and functional deterioration among
elderly persons and persons with disabilities. This prompted rehabilita-
tion professionals in Japan to establish the “10 Rehabilitation-Related
Organizations of the GEJED Rehabilitation Support Service” (10-
RRO). Its support activities included support for the management of
secondary welfare shelters including rehabilitation services, support
for the relocated victims, and transfers of those in need of inpatient
rehabilitation to facilities in the non-disaster areas. Although our first
collaborative endeavor was successful to some extent, we became
keenly aware of the importance of better preparedness for more ef-
ficient and effective inter-organizational collaboration. We therefore
published in 2012 a joint, multidisciplinary rehabilitation disaster
relief manual aiming at enhancing preparedness during ordinary times
and facilitating support activities in a coordinated manner at the time
of disasters. In addition, we started training seminars for rehabilita-
tion disaster coordinators in close collaboration with the already
well-established Disaster Medical Assistance Team (DMAT). The
coordinator candidates were recruited as a multidisciplinary team from
each of the 46 prefectures in Japan based on the recommendation by
each participating organization of the 10-RRO. The coordinators are
expected to play a key role in enhancing disaster preparedness and dis-
aster rehabilitation support coordination in each area and nationwide.

SY19-311B-04

EFFECTIVENESS AND EFFICIENCY OF
REHABILITATION SERVICES DELIVERY FOR
VICTIMS WITH DISABILITIES FROM THE 2008
SICHUAN EARTHQUAKE

Jan D. Reinhardt', Xia Zhang', James E. Gosney',
Jianan Li'

!Committee on Rehabilitation Disaster Relief of the International
Society of Physical and Rehabilitation Medicine, Geneva, *Swiss
Paraplegic Research, Nottwil, *Department of Health Sciences and
Health Policy, University of Lucerne, Lucerne, Switzerland, *De-
partment of Rehabilitation Medicine, the First Affiliated Hospital
of Nanjing Medical University, Nanjing, China

Background: The 2008 Sichuan earthquake caused a significant
number of disabling injuries requiring physical rehabilitation. While



short term effectiveness of rehabilitation measures on physical func-
tion has been demonstrated, long term effectiveness of rehabilita-
tion services on physical function and other outcomes yet needs
to be determined. Purpose: To examine long term effectiveness of
rehabilitation services on physical function, pain severeity, post
traumatic stress disorder and life satisfaction of earthquake victims
with disabling injuries. Methods: This is a prospective cohort study
with three points of measurement, two intervention and one con-
trol group. 591 patients were orginally enrolled of which 403 had
completed all three assessments. Physical function was measured
with the Barthel Index and pain servereity with the Visual Analogue
Scale. Postraumatic stress disorder was measured with the PCLC
scale and Life Satisfaction-9 questionaire. Data were analysed with
longitudinal regression models. Results: Physical function was
significantly improved in the rehabilitation groups in 2010 as well
as 2012 as compared to baseline while pain severeity decreased. In
both cases a rehabilitation as well as time effect was observed. Post-
traumatic stress disorder decreased and life satisfaction increased
over time but could not specifically linked to rehabilitation measures.
Implications: Long term effectiveness of rehabilitation of earthquake
survivors with disabling injuries was demonstrated for physical
function and pain. Effects of rehabilitation on psychological function
and life satisfaction remain unclear. Future rehabilitation disaster
relief services may specifically include components to improve the
latter such as cognitive behavioural therapy.

SY19-311B-05

ROLE OF PM&R DOCTORS AND THERAPISTS
INTERACTING WITH NGO'S IN DISASTER
RELIEF AND CHALLENGING SETTINGS:
PERSPECTIVE FROM FIELD EXPERIENCES
WITHIN INTERNATIONAL HANDICAP

Eric Weerts' G. Jacquemin?

'Handicap International — Brussels — Belgium Vietnam, *Physical
Medicine & Rehabilitation, University of Montreal, Montreal
Gingras-Lindsay Institute of Rehabilitation

Background: The role of PMR in interventions after disaster is a
topic of increasing interest. Their know how, specialty is of valu-
able help in the aftermath of emergency situations provided that
preparation and roles within a team ([PT —OT — nurse - psycholo-
gist) approach can be clearly identified and maximized. Methods:
The recommendations for PMR in the field of disaster intervention
are based on the unique experience of Handicap International on
several projects after natural disasters and conflicts. Through pro-
jects reports, short assignments to set up care and human resource
management, this short communication gives a few perspectives on
how the role of PMR is key in ensuring quality of services as well
as necessary integrating the role of PMR in rehabilitation teams
with the other team members in this specific setting. Results and
conclusion: HI operates mainly on basic needs for severe trauma
victim, this is preceded by the need to have supporting services
available that can allow full use of the capacities of PMR, required
personal skills and aptitudes beyond the core medical rehabilitation
know how. These skills and know how should be placed within
the available rehabilitation teams made up of PT, OT, psycholo-
gists and nurses.

SY19-311B-06

Abstract is missing.

SY19-311B-07

BUILDING THE ISPRM DISASTER ACUTE
REHABILITATION TEAM PROGRAM
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Josh Verson', Andrew Haig'*, Huacong Wen?, Lars
Johnson', Yih-Chieh Chen’, Jianan Li’?
!University of Michigan, United States, *Nanjing University, China

Introduction: Rehabilitation response following a natural disaster
has been progressively documented as an essential strategy for
recovery and relief. In order to respond quickly, rehabilitation
professionals, policy makers, relief volunteers and health officials
need adequate training. The International Society for Physical and
Rehabilitation Medicine arranged a directive to improve rehabilita-
tion after disasters. Methods: After putting together a preliminary
online framework for the Disaster Acute Rehabilitation Team cur-
riculum, interviews were conducted with disaster victims, doctors,
health officials, nurses, volunteers and hospital administration
to assess their personal post disaster rehabilitation experiences.
Dozens of interviews were conducted and over 20 h of video and
over 2,000 photographs were collected. The team consolidated this
information and placed it into the framework for initial trials as a
powerpoint document. Results: The framework for the core cur-
riculum consists of 3 modules: a module for training rehabilitation
professionals who will respond immediately to a natural disaster,
another module for training rehabilitation professionals who will
be team leaders and a third for rehabilitation professionals who will
coordinate with national emergency planning organizations and
NGO?’s. Implications/Impact on Rehabilitation: It is imperative that
the rehabilitation response be rapid and efficient to improve survival
rate following natural disaster. The DART curriculum provides a
method for rehabilitation professionals who are involved in disaster
work to plan and respond more effectively. The first-hand experi-
ence gained through interviews with rehabilitation professionals
and tours of the disaster sites allowed for the production of a core
curriculum and the preemptive planning for acute rehabilitation
response during a natural disaster.

SY19-311B-08

DEVELOPING THE ISPRM REGISTRY OF
REHABILITATION DISASTER RELIEF EXPERTS

Jan D. Reinhardt, James E. Gosney', Andrew J. Haig',
Jianan Li’

Committee on Rehabilitation Disaster Relief of the International
Society of Physical and Rehabilitation Medicine, Geneva, Switzer-
land, Department of Rehabilitation Medicine, the First Affiliated
Hospital of Nanjing Medical University, Nanjing, China

Natural disasters cause a sudden onset of numerous new disabilities
and aggravate existing disabilities. It is important to start rehabilita-
tion of disaster victims with disabilities as soon as possible including
pre-, peri- and post-operative consulting. Often natural disasters
happen in low-resourced settings within which a rehabilitation per-
spective is absent or underdeveloped. A rehabilitation perspective in
international disaster relief is thus urgently required. A pre-requisite
for the deployment of international rehabilitation teams is a database
of potential volunteer rehabilitation professionals including experts
in Physical and Rehabilitation Medicine (PRM). Therefore, ISPRM
and the WHO Disability and Rehabilitation (DAR) team included
a respective item in the current WHO DAR-ISPRM collaboration
plan: “ISPRM will, moreover, compile a database of international
experts for PRM in disaster relief, which may provide a PRM profes-
sional volunteer team when it is needed in any region of the world.
In that ISPRM will closely collaborate with relevant NGOs, other
academic organizations and WHO offices”. A starting point for the
development of a comprehensive database of PRM volunteers is an
online survey among ISPRM membership and national member-
ship of ISPRM member societies including the below listed items.
Further development of the database involves an advanced search
function and links with other initiatives of professional rehabilita-
tion societies. The lecture outlines the project plan and envisioned
outline of the ISPRM disaster experts database.
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SY19-311B-09

PROFESSIONALIZING HUMANITARIAN
REHABILITATION DISASTER RELIEF: ROLE OF
THE ISPRM CRDR

James Gosney
International Rehabilitation Forum — Emergency Rehabilitation
Work Group, Ann Arbor, Michigan, United States

Background: International humanitarian assistance during disas-
ters has undergone significant professional reform since the Haiti
earthquake. This is especially true in the healthcare sector amidst
concerns of highly variable quality of care and unregulated account-
ability of providers. Purpose: This presentation summarizes the
current state of foreign medical team practice reform in disasters
and highlights the role of medical rehabilitation of disabling injuries.
Further, the response role of international rehabilitation professional
societies is profiled with specific coverage of activities of the ISPRM
WHO Liaison Committee (sub) on Rehabilitation Disaster Relief
(CRDR). Results: Current ISPRM CRDR professionalization pro-
jects are outlined including the Disaster Acute Rehabilitation Team
(DART) program, a registry of PRM volunteers, and coordination
with external international disaster management agencies such as
the UN and WHO. Additional projects include identification of
PRM responder competencies, development of field data docu-
mentation forms, and publication of supporting academic papers.
These activities aim to further professionalize the PRM response
in disasters. Conclusion: ISPRM CRDR professionalization efforts
will predictably result in a more standardized, higher quality medical
rehabilitation response by accountable providers using appropriate
documentation, resulting in decreased morbidity, mortality, and
related consequences due to disabling injury sustained in disaster.

SY19-311B-10

INTERNATIONAL REHABILITATION
EDUCATION. UPDATE AND TRENDS

Amparo Assucena'*, SSH Wu’? Joaquin Pradas?
'Rehabilitation Department, Hospital Requena, Requena, *Union
de Mutuas, Onda, Spain, *Department of Physical Medicine and
Rehabilitation Medicine, UMDNJ-New Jersey Medical School

Objective: To highlighting common features and differences among
Physical and Rehabilitation Medicine (PRM) Residency and Con-
tinuing Professional Development (CPD) in the three ISPRM areas;
and to searching the different educational tools for educational
purposes. Methods: A review of literature in scientific database,
in international and national PRM societies’ webpage and related
links, other scientific and professional internet sources, and expert
information on specific topics. Results: There is a different level of
available formal sources of information on Residency and CPD, in
the three ISPRM areas. The accessible national sources from some
American countries, international and national sources from Europe,
and Australasia have shown to be structured and comprehensive. The
process, duration of the program, control procedures and accredita-
tion of PRM Residency is not homogeneous among the countries of
the three ISPRM areas. CPD is addressed to develop and/or improve
knowledge up-to-date, clinical, non clinical and teaching skills and
performance, research, management, and leadership with the ulti-
mate goal to ensure quality and safety for patients. CPD regulation
process including mandatory CPD, number of required credits, CPD
provider and accreditation institutions, and certification are differ-
ent along and within the three ISPRM areas. Referred educational
tools include primarily conference-based model; practice activities;
independent self-directed learning, including e-learning. Referred
assessed performance tools include written examinations, assess-
ments by supervising clinicians, direct observation or video review,
clinical simulations, and multisource assessments. /mplications on
Rehabilitation: Accessible, standard and comprehensive information
on education, and new educative trends may improve exchange and
policies, and quality of education in Rehabilitation.
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SY19-311B-11

EDUCATION AND TRAINING OF
REHABILITATION PHYSICIANS WITH
INTEGRATED SKILLS OF WESTERN AND
ORIENTAL MEDICINE: AN INTERNATIONAL
PERSPECTIVE

Dahong Zhuo
Sun Yat-sen University, Guangzhou, China

Objective: To introduce the existing programs in China on training
rehabilitation physicians to acquire integrated skills of Western
and Oriental medicine. Methods: The currently existing programs
and prospective programs available in China for training the rehab
physicians (physiatrists)to acquire integrated rehab skills of Western
and Oriental medicine were summarized and categorized. Future
direction for the improvement of these programs was proposed.
Results: With the increasing evidence for the effectiveness and value
of oriental medicine, especially TCM, in medical rehabilitation,
there are also increasing learning needs for TCM from rehabilita-
tion physicians, especially those in the Asian and Pacific region.
The opportunity for such a kind of training is promising when TCM
universities in China are now enthusiastic in offering programs on
training of TCM Rehab skills. Such programs include different
categories in formats, from Master postgraduate studies, clinical
fellowship, clinical observership to short-term training courses.
Study length varies from 1 or 2 years to several months or weeks.
The most popular or frequently-sought courses are acupuncture/
moxibustion, Chinese style manipulation and therapeutic massage,
Chinese style exercise therapy (Kung Fu), Chinese style meditation
and relaxation therapy, herbal medicine for physical rehabilitation.
Conclusions: Emerging innovative educational programs are ris-
ing in China to train the international rehab physicians to acquire
integrated skills of Western and Oriental rehab methods.

SY19-311B-12

VALUE AND IMPACT OF THE ISPRM
INTERNATIONAL EXCHANGE PROGRAM

Bryan O‘Young
Rusk Institute of Rehabilitation Medicine, United States

In responding to an increasing demand for international exchange
for physical and rehabilitation medicine, the ISPRM International
Exchange Committee (IEC) was established (2002). In this session,
the history of the IEC will be discussed. The international exchanges
among the different countries will be presented. The value and im-
pact of the international exchange program on the visiting scholars
will be highlighted.

SY19-311B-13

PM&R KNOWLEDGE NOW: AAPM&RS NEW
LIFELONG LEARNING PM&R RESOURCE

Thomas Stautzenbach
AAPM&R Executive Director, United States

Objective: To be introduced to the new AAPM&R education and
information resource “PM&R KnowledgeNow”. Understand how
PM&R KnowledgeNow is being utilized by AAPM&R members.
PM&R KnowledgeNOW is an evolving, dynamic online resource
that highlights the breadth and depth of clinical topics in the spe-
cialty of PM&R. Currently in the process of becoming the a primary
resource for PM&R clinicians, PM&R KnowledgeNOW offers
100+ clinical topics and will expand to include over 300 topics.
International physiatrists are invited to participate in the content
development, maintenance and updating of new and expanding
knowledge resources, and educational use of the on-line resource.
Learn how to participate and utilize PM&R KnowledgeNow in your
life-long learning commitment.
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OR17-301AB-01

EVOLUTION OF SENSORY REWEIGHTING FOR
BALANCE CONTROL AFTER STROKE

Alain Yelnik', Sophie Tasseel-Ponche', Eloise Szmatula’,
Pierre Paul Vidal?, Isabelle Bonan'?*?

!Lariboisiére-F. Widal Hospital, Paris Diderot University, ’‘CNRS -
UMR 8194. Paris, ’PRM Department, Medical school of Rennes 1
University, Rennes, France

Objectives: Continuous re-weighting of sensory information is re-
quired for a flexible control of upright stance. We recently showed
that patients after recent stroke may be highly dependent on visual,
proprioceptive and/or vestibular information. The aim of this study
was to describe the evolution of these sensory comportments.
Methods: 28 subjects with a first and unique hemispheric stroke
(age=53.7£10.2, 18 men, right lesion=13) and 20 control subjects
(age=51.7£13.95, 12 men) were studied. Postural control while
standing at rest was probed with successively tendon vibration,
visual optokinetic and vestibular galvanic stimulations. Patients
were investigated mean 2 months after stroke, using a force
platform (Technoconcept®). Patients as controls were retested 1
month later. Analysis was conducted from composite scores for
each sensory stimulation as the mean of the absolute value of the
displacement of the centre of pression in the different directions.
Results: Both control and stroke patients showed large inter-
individual variations. Patients were globally more sensitive than
controls (mean global score=48.1, SD 17.9 versus 31.94, SD 12.7,
p=0.001). They were excessively reliant on visual information
(p=0.002) and to vestibular stimulation (p=0.04). While the scores
were reproducible at one month in controls, patients displayed
different kinds of evolution, sensory dependence remaining in
most of them, but decreasing for some even increasing for a few.
Implication in rehabilitation: Post stroke comportment regard-
ing sensory reweighting is a complex and evolutive behavior.
Better knowledge is needed to build personalized rehabilitation
programmes.

OR17-301AB-02

THE EFFECT OF COMBINING MARSIELA
CRENATA PRESL LEAF EXTRACT AND
PHYSICAL EXERCISE ON ERp EXPRESSION IN
OSTEOBLAST CELLS MENOPAUSE MICE

Hening Laswati

Department of Physical Medicine and Rehabilitation, School of
Medicine, Airlangga University, Dr Soetomo Hospital, Surabaya,
Indonesia, Indonesia

Objective: Phytoestrogens are benefits for osteoporosis prevention
in menopause women because be able to bind estrogen receptors
(ER) to induce receptor dimerization and subsequently bind to
estrogen response elements. Marsiela crenata Presl (Semanggi)
is a quite concentrated phytoestrogen content, primarily found in
Surabaya, east Java, Indonesia. The recent study already proved
that Marsiela crenata Presl was bound ERa osteoblast cell in meno-
pause mice, as a receptor to transcriptional activity in osteoblast
cell function. The intervention combination Marsiela crenata Presl
leaf extract administration and exercise has increased expression of
the ERa significatly, but until now no study about the expression
ERP. The objective of the study was to analyzis the expression of
ERp osteoblast cells in menopause mice through combination in-
tervention physical exercise and Marsiela crenata Presl leaves 96%
ethanol extract administration. Method: Twenty-eight females of

Mus musculus menopausal mice about one-year old were enrolled
in the study using posttest only control group design. All subjects
in the study were randomized into four experimental groups:
(1) the control group; (2) the green clover leaves administration
group; (3) the exercise on treadmill group and (4) the combina-
tion of green clover leaves administration and exercise on tread-
mill group. The experiment were conducted for 4 weeks and has
recieved Ethical Clearance from Ethical Committee dr Soetomo
General Hospital. The expression of ERP in osteoblast cell from
methaphysis of proximal femur, were measured using indirect
immunohistochemistry technique. The result was evaluate with
Kuroda method or semiquantitative grading. Descriptive data are
presented by mean+SD. Before analysis all continuous variables
were tested for normal distribution. Results: The expression score
of ERP in control group (group 1) was 1.514+0.77; phytoestrogen
group (group 2) was 1.17£0.98; exercise group (group 3) was
1.00+0.56; combination group (group 4) was 2.00+0.1.77. There
was seem in numeric the combination group have the highest ex-
pression of ERP. There is no significant difference the expression
of ERP between the group 2 (p=0.88); the group 3 (p=0.70) and
group 4 (p=0.75) with the control group. Implications/Impact on
Rehabilitation: The osteogenic stimulus provided by load-bearing
exercise can be used for prevention osteoporosis. Marsiella crenata
Presl as a phytoestrogen have also affinity to ER in osteoblast cell
but not significant. The two types receptor (ERa and ERB) seem
to counteract and balance to potentiate the osteogenic effects of
physical exercise.

OR17-301AB-03

CATHODAL TDCS ENHANCES UPPER LIMB
RECOVERY POTENTIAL IN ACUTE STROKE
PATIENTS THROUGH REBALANCING MOTOR
CORTEX EXCITABILITY

Maria Gabriella Ceravolo’, Barbara Cicconi', Chiara
Orni', Alessio Avenanti’, Marianna Capecci’
!Politecnica delle Marche University, *University of Bologna, Italy

Objective: To assess the role of tDCS coupling with rehabilitation in
promoting upper limb recovery after stroke. Method: A randomized
controlled double blind investigation was performed enrolling 19
acute stroke patients, with moderate to severe upper limb paresis.
Subjects were allocated into 2 groups receiving either 1.0 mA
cathodal tDCS on contralateral M1 area (Exp. group: 9 cases), in
5 consecutive 20 min daily sessions, or sham stimulation (Control
group: 10 cases). All subjects also performed one-hour daily sessions
of task-oriented arm training. Motor function and Activity limitation
were measured by Fugl-Meyer (FM) and Wolf Motor Function test
(WMET), respectively. Assessments were repeated at baseline (T0),
after tDC /sham stimulation sessions (T1), and 1 (T2) and 3 months
(T3) later. Inter-hemispheric asymmetry in cortical excitability
threshold was followed-up, TO values being compared to motor
function recovery at T3. Results: A mild, though significant time
x treatment interaction was found in FM TO-T3 change, showing
a greater motor function increase in the Exp. group compared to
Controls (p<0.05). No significant between-group differences were
observed in WMEFT. T0 inter-hemispheric asymmetry predicted FM
recovery at T3 (R2=0.488). Inter-hemispheric asymmetry decrease,
over time, was higher in Exp group than controls (p<0.01). Impli-
cations/Impact on Rehabilitation: Cathodal tDCS of controlateral
motor cortex is a useful adjunct to upper limb rehabilitation in
acute stroke. When coupled to task-oriented training, it possibly
reduces inter-hemispheric inhibition, thus enhancing effective
brain plasticity.
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OR17-301AB-04

APPLICATION OF 320-ADCT IN EVALUATION OF
SWALLOWING

Yoko Inamoto’, Eiichi Saitoh?, Kikuo Ota', Hitoshi
Kagaya’®, Yoichiro Aoyagi’, Seiko Shibata®, Keiko Onogi?,
Naoko Fujii’, Kazuhiro Katada’, Jeffrey Palmer?

!Faculty of Rehabilitation, Fujita Health University, *Department
of Rehabilitation Medicine, Fujita Health University, *Department
of Radiology, Fujita Health University, *Department of Physical
Rehabilitation Medicine, Johns Hopkins University, Japan

Objective: The 320-row area detector CT (320-ADCT) is anovel CT
technology possessing superior space resolution (0.5 mm voxel) and
satisfactory time resolution (10 frames/s), which allows a dynamic
3-dimensional swallowing evaluation. The purpose of this study is to
evaluate how bolus size and consistency affect the temporal aspects of
swallowing using 320-ADCT. Methods: Sixty-seven healthy subjects
(24-77 years) and six subjects with dysphagic underwent 320-ADCT
scans while swallowing liquids on command in 45° semi-reclining
position. Two consistencies (honey thick and thin) and 3 bolus sizes
(3, 10,20 ml) of liquids were tested. The parameters measured were:
(1) critical event timing, (2) hyoid and larynx displacement. Results:
Event timing varied significantly with bolus consistency and size,
and subject age. 1) With thin liquids, bolus propulsion was faster and
true vocal cord (TVC) closure was both earlier and longer in duration
(n=10). 2) With higher bolus volume, bolus propulsion was faster
and upper esophageal sphincter (UES) opening was earlier (n=26).
3) In elderly subjects, velopharyngeal closure had earlier onset and
longer duration, and laryngeal closure was prolonged (n=67). 4)
The subjects with dysphagia showed dyscoordinated inter-event
timing (such as delayed UES opening); also pharyngeal residue
was observed after swallowing (n=6). Implications: The changes in
TVC colure and UES opening appeared to promote swallow safety
by preventing aspiration, and suggest that motor control of those
structures is adaptable in response to afferents in the oral cavity.
The three-dimensional visualization and quantitative measurements
provided by 320-ADCT provide essential new benchmarks for un-
derstanding swallowing, both normal and abnormal.

OR17-301AB-05

THE EFFECT OF PULSED ELECTROMAGNETIC
FIELDS ON THE EXPRESSION OF OPG AND
RANKL IN OSTEOBLAST AND BONE TISSUE
FROM OVX-INDUCED OSTEOPOROSIS RATS

Hongchen He', Yu-Jun Hu? Lin Yang', Ling Wang',
Zhong-Jie Lei', Li Deng’, Cheng-Qi He'!

'Department of Rehabilitaion medicine, West China Hospital, *De-
partment of Rehabilitation Medicine, Guangxi Zhuang Autonomous
Region Peoples Hospital, *Tissue Engineering Lab, West China
Hospital, Sichuan University, China

Objective: The purpose of this research was to observe the effect of
PEMFs for the expression of OPG, RANKL mRNA on osteoblasts
and the bone tissue from ovariectomized rats with osteoporosis
and to explore the possible mechanism of PEMES for osteoporosis
patients. Method: 1) Experiment in vivo: 48 3-months-old female
SD rats were randomly divided into SHAM control group, OVX
experimental group, OVX estrogen group, OVX control group. After
experimental model were made, exposed the OVX experimental
group rats to pulsed electromagnetic fields (8 Hz, 3.8 mT), 40 min/
day; OVX estrogenic group rats were given Premarin see conjugated
estrogen lavage (0.065 mg/kg/day). After 30 days, use actual time
fluorescent quantitation PCR instrument to detect the expression
of OPG, RANKL mRNA on iliac bone tissue in each group rats.
2) Experiment in vitro: The osteoblast cells in SHAM group, OVX
experimental group, and OVX control group were isolated from
calvaria of ovariectomized rats with osteoporosis by sequential
digestion. Exposed OVX experimental group to PEMFs (8 Hz, 3.8

J Rehabil Med Suppl 53

mT), 40 min/day; after 5 days use actual time fluorescent quantita-
tion PCR instrument to detect the expression of OPG, RANKL
mRNA on iliac bone tissue in each group rats. Results: Experiment
in vivo: Compare with OVX control group, OPG mRNA expression
in OVX experimental group increased significantly, RANKL mRNA
expression was no significant difference; Experiment in vitro: Com-
pare with OVX control group, RANKL mRNA expression in OVX
experimental group reduced significantly, OPG mRNA expression
was no significant difference. Conclusion: PEMFs reduce the expres-
sion of RANKL mRNA on osteoblasts from OVX osteoporosis rats
and increase the OPG mRNA expression. PEMES affect the signal
transmission of OPG-RANK-RANKL system in OVX osteoporosis
rats that maybe one mechanism of PEMFS for osteoporosis treatment.

OR17-301AB-06

THE RESEARCH ON A COMMUNITY-BASED
REHABILITATION TECHNOLOGY FOR STROKE

Hong Dai’, Wenzhi Wang?, Xianghong Meng', Bin
Jiang?, Shuang Shao', Shengping Wu’

!School of Public Health and Family Medicine, Capital Medical
University, Beijing, Department of Epidemiology, Beijing Institute
of Neurosurgery, China

Objective: To observe the effect of a new community-based reha-
bilitation technology for Stroke named. Method: A group of Stroke
patients living at four communities of Chongwen district in Beijing
were selected, and trained for 3 months using a community-based
rehabilitation technology for Stroke we called it as, which rooted in
Conductive Education and had been revised and re-designed to adapt
to the condition of chinese community patients by us. All patients
were trained for at least one and half an h per day, 5 days per week
(2 days trained in community health station, 3 days at home trained
following our disk displayed the training method), for 3 months.
The knowledge of stroke rehabilitation were propagandized. Their
motion function, activities of daily living and social function were
assessed by Fugl-Meyer Motor Assessment Scale (FMA), Barthel
Index (BI) and Functional Activities Questionnaire (FAQ) before
training and after 3 months’ training. Results: 29 stroke patients
had completed the training. So did the three assessments both pre-
training and post-3 months’ training. Their total scores of FMA, BI
and FAQ post-3 months’ training had been improved significantly
comparing to pre-training (p<0.01-0.005). Implications: The CBR
technology can improve the recovery level of stroke patients both
in physical and social functions significantly, being feasible to be
used and popularized in chinese community.

OR17-301AB-07

HDAC6 INCREASES CHAPERONE-MEDIATED
AUTOPHAGY IN THE NEURONS OF ACUTE
SPINAL CORD INJURY

Min Su, Liying Han, Chuandao Liu, Weixin Yang
Department of Rehabilitation, First Affiliated Hospital of Soochow
University, China

Objective: In order to provide some clues to potential therapeutic
targets for acute spinal cord injury, we studied the role of HDAC6
in the chaperone-mediated autophagy (CMA) of neurons in acute
spinal cord injury. Method: Allens weight-drop method was used
to establish a rat model of ASCI at T10. Corresponding time points
after modeling the rats were sacrificed, each rat was taken about 2cm
damage spinal cord tissue. The activation of CMA was measured
by calculating the protein levels of LAMP-2a, HSC70 and HSP90.
The roles of HDACG in this activation of CMA were investigated
by using rt-PCR, WB and immunofluorescence. Furthermore, by
EM observe damage and morphological changes of spinal neurons.
Results: 1 h after the spinal cord injury, the protein expression levels
of HSP90, HSC70 and LAMP-2A increased significantly. Simultane-
ously, the mRNA and protein expression levels of HDACG6 increased



dramatically and mainly concentrated on the damaged neurons. The
results showed by immunofluorescencec that the HDAC6 cofocaled
with LAMP-2A in the damaged spinal cord neurons concentrated
Areas. Furthmore, the apoptosis of the spinal cord neurons have no
significantly increased. Implications: We first provided evidences
that HDAC6 mediates CMA of neurons in acute spinal cord injury.
Study supported by the Major State Basic Research Development
Program of China (973 Program) (No. 2011CB510003).

OR17-301AB-08

EFFECT OF ELECTRO-ACUPUNCTURE
PRETREATMENT ON GLUTAMATE

Zhenzhen Guo
Department of Rehabilitation Medicine, Hua Shan Hospital, Fudan
University, Shanghai, China

Objective: To study the effect of electro-acupuncture pretreatment
on the glutamate (Glu) and y-amino butyric acid (GABA) in rats
following middle cerebral artery occlusion. Methods: SD rats were
randomly divided into 3 groups: sham group, ischemic group and
pretreatment group. The rats in the electro-acupuncture pretreatment
group received electro-acupuncture at Baihui acupoint and Dazhui
acupoint for 30 min a day, 5 days at the awake station. After electro-
acupuncture pretreatment, middle artery was occluded for 120 min,
then followed by reperfusion. Dialysate was collected from the
striatum in vivo 40, 80, 120 min after occlusion as well as 40, 80,
120, 160, 200, 240 min after reperfusion. The changes of neurological
deficit scores was evaluated 24 h after reperfusion, while the infarct
volumes of brains was then measured with TTC staining immedi-
ately after the neurological outcome evaluation. Result: The Glu
and GABA level in the ischemic group and the electro-acupuncture
group increased significantly at 40, 80, 120 min after occlusion and
40, 80, 120, 160, 200, 240 min after reperfusion (p<0.001); The
Glu level in the electro-acupuncture group was significantly lower
than that in the ischemic group (p<0.01),while the GABA level in
the electro-acupuncture group was significantly higher than that in
the ischemic group (p<0.01).The neurological deficit scores in the
electro-acupuncture group was significantly lower than those in the
ischemic group (p<0.01). Meanwhile, infarct volume changes at
ischemia-reperfusion 24 h in different groups also had a significant
difference (p<0.01). Implications: Electro-acupuncture pretreat-
ment can in a certain degree inhibit the excessive release of Glu
and up-regulate the expression of GABA in striatum in the process
of subsequent ischemic-reperfusion brain injury, which may be one
of the protection mechanisms for the early ischemic brain injury.

OR17-301AB-09

A FMRI STUDY OF THE ORAL PHASE OF
SWALLOWING IN HEALTHY VOLUNTEERS

Junfa Wu', Yongshan Hu', Yi Wu', Aiping Shi*, Weibo
Lu?, Hangqiu Liu’

'Department of rehabilitation medicine, Huashan hospital, Fudan
University, Shanghai, Department of rehabilitation medicine,
Shanghai No. 1 rehabilitation hospital, Shanghai, ’Department of
radiology, Huashan hospital, Fudan University, Shanghai, China

Objective: To explore the neurophysiology mechanism of swallow-
ing in healthy humans. Methods: Four healthy volunteers knocking
the tooth and moving tongue tip backwards along the palate, the
activation pattern of cortex was showed with functional magnetic
resonance imaging (fMRI). Image data were analysed by microsoft
SPMS. Results: When subjects were knocking the tooth, bilateral
precentral gyruses, adjacent ROs and supplementary motor areas
(SMAs) are significantly acitvated. When subjects were moving
tongue tip backwards along the palate, significant activations are
observed in bilateral precentral gyruses, adjacent ROs, and SMAs,
cerebellum tuber and cerebellum Inferior Semi-Lunar Lobule. The
common activated areas during knocking the tooth and moving
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tongue tip backwards are located at bilateral precentral gyruses,
ROs and SMAs. Conclusions: Bilateral precentral gyruses and
adjacent ROs and SMAs should be parts of the neural network of
swallowing, and knocking the tooth can be an alternative training of
moving tongue tip to activate the neural network of moving tongue.

OR17-302AB-01

STATIONARY GERIATRIC EARLY
REHABILITATION IS WELL KNOWN AND
WELL ORGANIZED IM MANY COUNTRIES.
BUT IS IT SUFFICIENTLY IN OUTCOME

FOR PATIENTS FROM ALL ASSIGNING
SPECIALIST DEPARTEMENTS? A RANDOMISED
OUTCOMETRALIL OF 1,295 PATIENTS

Christian Angleitner
Hospital of the Sisters of Charity Ried, Austria

Introduction and aims of the study: Stationary geriatric early reha-
bilitation is very well implemented and sufficiently standardized in
many countries. But is stationary geriatric rehabilitation sufficiently
in functional outcome for patients from all assigning specialist de-
partments? Purpose: Is it possible to reach for all stationary geriatric
early rehabilitation patients no matter from witch department they
come from a sufficient therapeutic progress in functional outcome?
Methods: The retrospective study includes all the patients from 2008
to 2011 witch our department took over from the neurologic, trau-
motologic, orthopaedic and internal departments. The development
was measured with the FIM (functional independence measure). The
take over FIM was taken inside 72 h after arriving and the discharge
FIM was taken inside the last 48 h before leaving. Results: The study
contains 1,295 patients, 396 orthopaedic patients with an average age
of'74.83 years, a residence time from 15.95 days and a FIM develop-
ment from 101 to 115 points; 375 traumatological patients with an
average age of 81.44 years, a residence time from 18.77 days and a
FIM development from 82 to 103 points; 363 neurological patients
with an average age of 75.88 years, a residence time from 21.08
days and a FIM development from 73 to 91 points as well as 161
cardio logical/internal patients with an average age of 80.17 years
a residence time from 17.54 days and a FIM development from 81
to 96 points. The FIM development of all patient groups is 1,24 (=
0.16 points) per therapeutic day. The recommended aim value of the
American Rehabilitation Counselling Association (ARCA) amounts
tol FIM point per therapeutic day. Conclusions: It is possible to
obtain a sufficient functional progress for all patientsin stationary
early geriatric rehabilitation independently from witch specialist
department they were overtaken from.

OR17-302AB-02

SYSTOLIC BLOOD PRESSURE RESERVE
METHOD: ANEW WAY OF EXERCISE INTENSITY
PRESCRIPTION FOR POST-MYOCARDIAL-
INFARCTION PATIENTS WITH ATRIAL
FIBRILLATION

DanielChiung-Jui Su', Willy Chou'?*, Kuo-Shu Yuan’,
Chien-Liang Chen’, Rong-Bin Hong’, Yi-Ming Lo’
'Department of Physical Medicine and Rehabilitation, Chi Mei
Medical Center, Tainan, *Department of Physical Medicine and
Rehabilitation, Chi Mei Hospital, Liuying, Tainan, *Department of
Recreation and Health-Care Management & Institute of recreation
Industry Management, Chia Nan University of Pharmacy & Sci-
ence, Tainan, *Department of Physical Therapy, I-Shou University,
Kaohsiung, Taiwan, *Department of Business Management, National
Sun Yat-sen University, Kaohsiung, Taiwan, Chinese Taipei

Objectives: Heart rate reserve (HRR) and rate of perceived exertion
(RPE) are the most commonly used method for quantification of
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exercise intensity. However, in patients with atrial fibrillation, there
is no feasibly quantified method as HRR can be used. Our study
is to investigate whether systolic blood pressure reserve (SBPR)
method can be used in arrhythmic patients when prescribing exercise
intensity. Methods: We retrospectively review 1,116 patients who
went through maximal graded exercise testing after event of acute
myocardial infarction in our medical center from 2003 January to
2012 September. Patients who concomitantly have atrial fibrillation
were included in our study. SBP during the exercise is recorded with
the corresponding VO2 value. Same as the VO2 reserve method,
we then distribute the SBP into percentile rank, as maximal SBP
becomes 100% and resting SBP as 0%. A regression model were
established with SBPR as a dependent variable and VO2R as an
independent variable. Results: The study population consisted of
119 post-myocardial-infarction (post-MI), atrial fibrillation patients
with mean age of 60.6+10.00 years; height: 162.30+£7.62 cm and
weight: 63.77+11.12 kg. The results of the regression model showed
that VO2R is predictive of SBPR (F=1003.469, p<0.001; B=0.804,
p<0.001). Besides, VO2R was found to account for 68% of variance
in SBPR (1>=.680, p<0.001). Implications/Impact on Rehabilitation:
When prescribing exercise intensity in post-MI patients with atrial
fibrillation, SBPR has good correlation with VO2R and can serve
as a better quantification method in practical use.

OR17-302AB-03

THE EFFECT OF FUNCTIONAL MAGNETIC
STIMULATION IN STROKE PATIENTS WITH
CHRONIC CONSTIPATION

FEun Sil Kim, Kwang Jae Lee*, Yong-Soon Yoon
Presbyterian Medical Center (Jesus Hospital), Korea

Objective: To evaluate the effect of functional magnetic stimulation
(FMS) on Colon transit time (CTT) in stroke patients with chronic
constipation. Method.: 12 stroke patients with chronic constipation
were participated in this study. We evaluated Modified Bathel Index
(K-MBI), Bristol scale and CTT of each patient before and after
FMS. The CTT was evaluated using radio-opaque markers (Kolo-
mark®). The markers were given every morning at 9 am for three
days. After four days, plain supine abdominal X-ray was taken. CTT
was calculated by the number and location of radio-opaque mark-
ers. The location of markers in x-ray was analyzed by three divided
segment: ascending, descending and rectosigmoid colons. We select
the segment where the highest number of markers remained and ap-
plied the round coil magnetic stimulator (Biocon-1000 Pro®, Mcube
Technology, Seoul, Korea) onto the corresponding abdomen for 20
min with 40Hz (3 second burst time and 6 second resting time), 1.5T
(100%) of intesity for 5 times/week for 2 weeks. After FMS, CTT
was recalculated by the same method and analyzed the statistical
significance of the CTT between before and after the treatment.
Results: The CTT was significantly decreased after FMS. The Bristol
scale and Frequency of defecation were significantly increased after
FMS application. However, there was no significant difference of
MBI score after 2 weeks. Conclusion: This study suggestive that
the Functional Magnetic stimulation can be an additional treatment
method for stroke patients with chronic constipation.

OR17-302AB-04

EFFECTS OF EXERCISE THERAPY ON WALKING
ABILITY AND HEALTH-RELATED QUALITY OF
LIFE IN PATIENTS WITH SEVERE PERIPHERAL
ARTERIAL DISEASE

Osamu Ito

Tohoku Univesity Graduate School of Medicine, Japan

Objective: Exercise therapy improves the walking ability and health-
related quality of life (HRQOL) in moderate peripheral arterial dis-

ease (PAD) patients with intermittent claudication. However, effects
of exercise therapy in severe PAD patients have not been reported.
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Thus, the present study evaluated the effects of exercise therapy on
walking ability and HRQOL in severe PAD patients. Method: Ten
patients with severe PAD and without indication for revasculariza-
tion were completed a 12-week supervised exercise program per-
formed with treadmill and bicycle ergometer. The exercise program
included 10 sessions per week for inpatients and 2 sessions per week
for outpatients. Exercise tolerance and HRQOL assessed with the
walking impairment questionnaire (WIQ) and 36-item Short-Form
(SF-36) were evaluated before and after the exercise program. Re-
sults: Exercise therapy increased significantly the pain-free walking
distance (PWD) from 46.6+46.3 m to 114.5+88.1 m and maximal
walking distance (MWD) from 171.4+98.8 m to 465.4+199.7 m.
Exercise therapy also improved significantly the scores of “Physical
function” and “Vitality” of SF-36 and “Distance” and “Speed” of
WIQ. The PWD correlated only with the scores of “Role physical”
and “Body pain” of SF-36 after the exercise program. The PWD
and MWD correlated with the scores of all four domains of WIQ
before the exercise program, and the MWD correlated with the score
of “Stair” after the exercise program. Conclusion: Exercise therapy
improves the walking ability and HRQOL in severe PAD patients.
However, the walking ability correlates with the scores of all four
domains of WIQ only before exercise therapy.

OR17-302AB-05

OUR EXPERIENCE IN REHABILITATION
TREATMENT IN EARLY POSTOPERATIVE
PERIOD AT PATIENTS WITH BREAST CANCER

Tatyana Koleganova*, Natalia Krasnyakova, Elena
Pintus, Tatyana Shapovalenko, Konstantin Lyadov
Medical and Rehabilitation Center, Russia

Background: Breast cancer is the most common malignancy in
women worldwide. The main treatment for most of the breast cancer
is mastectomy. Many cancer survivors suffer from postoperative
trauma and treatment-related morbidities and 40% of patients
complaints after primary treatment. This study aimed to explore the
use of multidimensional rehabilitation in early postoperative period.
Methods: Analysis was performed prospectively and retrospectively
at study cohort (178 female, 30—72 years) and control cohort (150
female, 33—74 years), of surgically treatment breast cancer patients.
Rehabilitation therapy was provided at study cohorts next day after
surgery. It was included physical activities of patients, massage in
the electrostatic field, common magnetotherapy. Effectiveness was
analyzed by presence of the pain, edema and chylorrhea, which were
evaluated by clinical evidence the last ones at early postoperative
period and at follow-up visits at 6 months. Resu/t: Quantity of patient
days in hospital at study cohort received early rehabilitation therapy
was less on 4-5 days than at patients among the control cohort. The
presence of the pain, edema and chylorrhea were noted among the
study cohort in 10%, 24%, and 18% and were lower compared with
control group —12%, 29% and 24%, respectively. The follow-up
comparison at 6 months demonstrated the pain and edema in 32%
and 41% in study cohort whereas these markers significantly higher
in control group —48% and 63%, respectively. Conclusion: Early
postoperative multidimensional rehabilitation at surgically treated
female breast cancer patients significantly decreased treatment-
related morbidities after primary treatment.

OR17-302AB-06

EFFECTS OF 6-WEEK AEROBIC TRAINING ON
VO IN BREAST CANCER SURVIVORS (BCS)

2MAX
Zorica Brdareski'*, Aleksandar Djurovic', Snezana
Susnjar?, Andjelka Ristic', Mirjana Zivotic-Vanovic',
Ljubica Konstantinovic’, Ljubica Nikcevic?, Slavisa
Djurdjevic’
!Military Medical Academy, *Institute for Oncology and Radiology
of Serbia, *Clinic for Physical Medicine and Rehabilitation “dr M.
Zotovic”, *Special Hospital, Serbia



Objective: to investigate the effects of 6-week aerobic training
performed only 2 times a week, on VO2max in BCS. Method: Pro-
spective RCT, which included 47 BCS, divided into experimental
(EG) and control group (CG). VO2max measurements were done by
Astrand test, at baseline and after 6 weeks. Women in the E group
had two trainings a week on a bicycle ergometer, moderate-intensity
(45-65% VO2max) for 21 min. SPSS 17.0 was used for statistical
analysis: paired #-test and analysis of covariance, statistical signifi-
cance: p<0.05. Results: There were 30 women included in the EG and
17 in the CG. At the beginning, VO2max did not significantly differ
among the groups (E: 22.40 £4.67 ml/kg/min, C: 23.81 £ 6.67 ml/kg/
min, p=0.40). After 6 weeks, we registered a statistically significant
increase in VO2max in the experimental group (22.40 + 4.67 ml/kg/
min vs. 25.57 £4.53 ml/kg/min, p=0.00), but not in the control group
(23.81 £ 6.67 ml/kg/min vs. 24.32 £+ 6.54 ml/kg/min, p=0.36). The
analysis of covariance showed a statistically significant difference
in VO2max between groups after 6 weeks of training (F=11.26, p=
0.00). Implication/Impact on Rehabilitation: Results suggest that
6-week aerobic training of moderate intensity, for 21 min only two
times a week, could lead to a significant increase in VO2max.

OR17-302AB-07

CLINICAL STUDY ON CHRONOTROPIC
RESPONSE AND METABOLIC EQUIVALENTS
IN PATIENTS WITH METABOLIC SYNDROME
COMPLICATED WITH TYPE 2 DIABETES
MELLITUS

Wei Chen, Min Gao, Zunke Gong, Liang Han, Jihong
Wang

Department of Rehabilitation Medicine, Xuzhou Center Hospital,
Jiangsu, China

Objective: To investigate chronotropic response and metabolic
equivalents during treadmill exercise test in patients with metabolic
syndrome complicated with type 2 diabetes mellitus. To provide
theoretical foundations for the exercise prescription of those people.
To observe the exercise electrocardiographic responses to metabolic
syndrome patients complicated with type 2 diabetes mellitus, com-
pare the CI index and maxMETs and the electrocardiographic change
ofischemia. To explore their applicable values in assessing high risk
of cardiovascular; To provide theoretical foundations for the early,
objective diagnosis of Cardiovascular rehabilitation. Methods: A
total of 120 patients with T2DM were grouped into MS group and
non-MS group and all of them complete the electrocardiographic
exercise testing, the indexes of CI: ratio of heart rate, heart rate
reserve were measured and the maxMETs were measured. Coro-
nary ischemia was measured by ST change of electrocardiogram
(ECG). The exclusion criteria and the inclusion criteria for patient
group and control group were defined. 64 cases of T2DM with MS
patients fitting the patient group criteria were chosen. 56 cases of
T2DM without MS fitting the criteria serving as control group. And
the gender, age, level of education were matched in the two groups,
the difference had no statistically significance. Results: Patients in
MS group had a higher prevalence of CI indexes (tHR, HRR) and
max METs than in the non-MS group. There were significantly cor-
relation relationship between maxMETs and rHR (#=0.81, p<0.05),
HRR (r=0.79, p<0.05). The percentage of ST change of ECG with
coronary ischemia in MS group is 35.9%, the nonMS group is 19.6%
(»<0.05). Patients with coronary ischemia had lower CI indexes
and lower maxMETs (p< 0.05). Conclusion: 1. In the patients with
metabolic syndrome complicated with type 2 diabetes mellitus, the
Clindexes (tHR, HRR) and max METs are lower than those without
metabolic syndrome. The possible mechanisms may be metabolic
syndrome could reflect activity of autonomic nerve. 2. In the pa-
tients with metabolic syndrome complicated with type 2 diabetes
mellitus had silent coronary ischemia, the CI indexes (rHR, HRR)
and max METs are lower than those without metabolic syndrome.
Metabolic syndrome complicated with type 2 diabetes mellitus had
higher coronary ischemia occurred than those without metabolic
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syndrome. CI may reflect silent coronary ischemia or myocardial
damage. 3. There were significantly correlation relationship between
maxMETs and CI. Heart rate can’t be used as monitoring index in
patients with activity of autonomic nerve. METs and RPE can be
used in those people as monitoring index. 4. The treadmill exercise
test and risk stratification must be done before rehabilitation training
in order to know the possibility of medical supervision. It has guid-
ing significance in decressing risk of exercise test and increasing
efficiency of exercise rehabilitation.

OR17-302AB-08

THE EFFECT OF 12-WEEK EXERCISE BASED
CARDIAC REHABILITATION ON AEROBIC
WORKING CAPACITY IN ELDERLY PATIENTS
WITH CORONARY HEART DISEASE

Yanping Chen'?, Xun Liu'’
'Baotou Yunlong Orthopaedic Hospital, *Tianjin University of Sport

Objective: To examine the effect of 12 weeks cardiac rehabilita-
tion exercise on aerobic working capacity in elderly patients with
coronary heart disease (CHD). Methods: 17 patients with coronary
heart disease (aged 65.12+5.36 years) were selected to form the CHD
group, and 14 non coronary heart disease people (aged 62.29+7.08
years) were recruited to establish a control group. Before the cardiac
rehabilitation starting, all subjects undertook a graded exercise test
on the treadmill with modified Bruce protocol, from which their
aerobic working capacity was obtained. Then, CHD patients at-
tended an exercise training program during which time the exercise
mode, intensity, duration and frequency were prescribed to hiking
walk, 60%—-80% peak heart rate (HRpk) of grade exercise test, 50
min of exercise and three times per week respectively. During ex-
ercise heart rate and ratings of perceived exertion (RPE) were used
to control exercise intensity. The program lasted 12 weeks totally.
Results: The quiet heart rate (HRrest) of coronary heart disease
group was significant higher than the control group (p<0.05) before
the rehabilitation program, and the peak oxygen uptake (VO2pk) and
HRpk measured during the exercise test was significantly lower than
the control group (p<0.01 and p<0.05). After a 12 weeks of cardiac
rehabilitation program, the VO2pk of CHD patients increased sig-
nificantly (p<0.05), and the HRrest significant decreased (p<0.05),
the HRpk no significant change. Implications:This study shows
that VO2pk can be used as an important indicator to evaluation
the effect of rehabilitation in patients with coronary heart disease
during cardiac rehabilitation. And 12 weeks exercise based cardiac
rehabilitation can improve the aerobic working capacity in elderly
patients with coronary artery disease.

OR17-302AB-09

EFFECT OF CARDIAC REHABILITATION ON
EXERCISE TOLERANCE, INSTRUMENTAL
ACTIVITIES OF DAILY LIVING (IADL) AND
QUALITY OF LIFE (QOL) IN SEVERE HEART
FAILURE TREATED WITH IMPLANTABLE LEFT
VENTRICULAR ASSIST DEVICE (LVAD)

Fumika Suzuki
Tohoku University Graduate School of Medicine, Japan

Introductions: Left ventricular assist devices (LVADs) provide ef-
fective bridge to transplant therapy for patients with end stage heart
failure. Several types of implantable LVADs have approved from
2011 in Japan.This study evaluated the effect of cardiac rehabilitation
(CR) on exercise tolerance, instrumental activities of daily living
(IADL) and quality of life (QOL) in patients treated with implantable
LVAD. Methods: Ten patients were treated with implantable LVAD
between October 2008 and May 2012. Two patients underwent
conversion from paracorporeal LVAD to implantable LVAD. After
implantation, we underwent CR as soon as possible. Exercise toler-
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ance was examined by using cardiopulmonary exercise testing,IADL
and QOL were examined by using Frenchay Activities Index(FAI)
and Minnesota Living with Heart Failure (MLHFQ), respsctively.
Results: After LVAD implantation, CR significantly increased peak
VO2 from 3.4+0.8 to 4.3+1.3 METs and anaerobic threshold (AT)
from 2.540.6 to 2.8+0.9 METs. After conversion from a paracorporeal
LVAD to implantable LVAD, peak VO2 increased from 3.3+0.6 to
4.4+0.6 METs and AT from 2.0+0.2 to 2.6+0.5 METs. After discharge
from hospital, FAI score significantly increased from 2.1+1.7 to
22.9+10.1 and MLHFQ score significantly decreased from 61.9+12.0
to 39.1+£7.7. Conclusions: CR improves exercise tolerance more
effectively in severe heart failure treated with implantable LVAD,
and IADL and QOL improve after discharge from hospital to home.

OR17-303AB-01

REDUCTION IN SIZE OF ENLARGED MOTOR
UNITS AND CONCOMITANT LOSS OF
QUADRICEPS STRENGTH OVER 10 YEARS IN
POST-POLIO PATIENTS

Alice Bickerstaffe'*", Anita Beelen', Hans Van Dijk?,
Machiel Zwarts?, Frans Nollet’

'Academic Medical Center Amsterdam, *Radboud University Ni-
Jjmegen Medical Centre, The Netherlands

Objective: To assess long-term changes in motor unit size (MUsize)
and muscle strength of symptomatic quadriceps muscles of patients
with post-polio syndrome (PPS-patients). Methods: Fifty of sixty-
six adults with PPS and twelve of thirteen healthy controls who had
undergone measurements of MUsize and quadriceps strength in
2000, agreed to retesting in 2010. All PPS-patients (mean age: 51.9
years, 64%tfemale) had symptomatic quadriceps dysfunction with
proven transmission defects on single-fibre EMG in 2000. Maximal
isometric force was recorded on a chair dynamometer with knee and
hip flexed at 90°. Mean motor unit size was calculated from the areas
under the curve of single motor unit action potentials extracted from
high-density surface EMG. Results: PPS-patients had significantly
larger MUs and lower strength than controls, both at baseline (3.893
versus 1.593 mV*ms; 63.3 versus 120.8 Nm) and after 10 years (3.116
versus 1.430 mV*ms; 55.7 versus 85.6 Nm). The 37 PPS-patients with
initially enlarged MU’s (>2.52 mV*ms) exhibited a 23% loss of mean
MUsize (4.529 to 3.4842 mV*ms) and 16% decrease in quadriceps
strength (64.8 to 54.4 Nm), while those with normal MUsizes at the
start had no change in either. Healthy controls had no significant
changes in MUsize, but did lose 29% of their quadriceps strength,
most likely due to atrophy, loss of muscle contractility and possibly a
decrease in MU-number. Implications for rehabilitation: The loss of
strength in this large symptomatic muscle of PPS-patients is slowly
progressive and occurs in those patients with enlarged “unstable”
motor-units and not those with normal sized units.

OR17-303AB-02

LOWER LIMB CORTICOMUSCULAR
COHERENCE IN STROKE PATIENTS WITH
DIFFERENT GAIT RECOVERY

I-Hsuan Chen', Ray-Yau Wang'*, Yea-Ru Yang', Men-
Tzung Lo’

!Department of Physical Therapy and Assistive Technology, Na-
tional Yang-Ming University, Taipei, Chinese Taipei, *Center for
Dynamical Biomarkers and Translational Medicine, National
Central University, Chungli, Taiwan, Chinese Taipei

Objective: Coherence between the electroencephalography (EEG)
recorded on the scalp and electromyography (EMG) recorded on
the limb reflect the corticospinal coupling between the cortex and
muscle units. In this study, we recorded the EEG-EMG coherence
in stroke patients with different gait recovery to examine the effects
of corticospinal coupling on gait recovery after stroke. Methods:

J Rehabil Med Suppl 53

Twenty-six subjects with chronic stroke participated in this study.
Gait speed at comfortable pace was recorded at the baseline as-
sessment and 3-month follow-up assessment. Due to the changes
of gait speed within 3 months indicating the degree of the gait re-
covery, subjects were thus divided into good recovery group (n=13,
changes: 0.18+0.11 m/s) or poor recovery group (n=13, changes:
-0.02+0.05 m/s). The EEG-EMG coherence examined at the baseline
assessment indicated corticospinal coupling. The EEG of premotor
(FC3, FCI, FCz, FC2, FC4) and sensorimotor areas (C3,C1, Cz,
C2, C4) and EMG of the tibialis anterior of the affected leg were
recorded during isometric contraction of the ankle dorsiflexion.
Results: Subjects with good recovery in gait speed exhibited sig-
nificantly higher beta-band corticospinal coupling over the midline
and affected hemisphere (FCz, Cz, C1 or C2) in performing a foot
movement as compared with poor recovery. Implications/Impact
on Rehabilitation: This work provides the new tool to predict the
gait recovery poststroke and may contribute to the important step
to develop the promising treatment. This study was supported by
the National Health Research Institutes of the Republic of China
(grant no. NHRI-EX102-10039EI).

OR17-303AB-03

EFFECTS OF TRANSCRANIAL DIRECT CURRENT
STIMULATION OVER BILATERAL FRONTAL
GYRUS ON PICTURE NAMING IN APHASIA

Jie Wang, Dongyu Wu, Weiqun Song, Ying Yuan
Department of Rehabilitation Medicine, Xuanwu Hospital of Capital
Medical University, China

Objectives: To investigate the effects of anodal transcranial direct
current stimulation (tDCS) over the left Broca’s area and cathodal
tDCS over the right Broca’s homologue on picture naming in apha-
sia. Methods: 29 aphasics with left frontal gyrus or basal ganglia
lesion 2—12 months post-stroke were undertaken a picture-naming
test with on-line anodal tDCS over the left Broca’s area and on-line
cathodal tDCS over the right Broca’s homologue respectively. The
test results of these two conditions were compared with that of sham
stimulation respectively. The interval among the three conditions
was 24 h. The left anodal and right cathodal tDCS over the bilat-
eral inferior frontal gyrus were randomly administered. Results:
The picture-naming score was improved significantly only in the
condition of anodal tDCS over the left Broca’s area compared with
sham stimulation for the group (p<0.05), although some patients
showed improvement during cathodal tDCS over the right Broca’s
homologue. Conclusion: Improvement of the picture naming in
aphasia can be yielded by increasing the excitability of the left
Broca’s area. The left Broca’s area and its peripheral areas play a
very important role on the language recovery in aphasia with left
frontal gyrus or basal ganglia lesion after stroke. Language tests
with on-line tDCS is a convenient method to investigate the effect
of anodal or cathodal tDCS on language function and the result of it
can be used to guide the clinical treatment in individual with tDCS.

OR17-303AB-04

RECOVERY OF LOCOMOTION AND MUSCLE
CHANGES IN SPINAL CORD INJURED MICE
FOLLOWING TREADMILL TRAINING

Mary Galea'*, Camila Battistuzzo', Lynda Hickey?,
Michelle Rank’, Robert Callister’

!The University of Melbourne, *The University of Newcastle,
Australia

Objective: The aim of this study was to examine recovery of
locomotion and muscle changes with treadmill training for 3 or
6 weeks in mice after spinal cord injury (SCI). Method: Prior to
surgery C57/B16 mice were familiarized with running on a tread-
mill. After a left hemisection at T12, mice were randomized to
treadmill training (n=06) or no training groups (n="7). The trained



group recommenced training 1 week after SCI and continued for
either 3 or 6 weeks. Gait kinematics were analysed before and
after surgery using a high-speed camera and Peak Motus software.
ATPase histochemistry was used to identify muscle fibre type in
medial gastrocnemius (MG), soleus (SOL) and tibialis anterior
(TA) muscles in both hindlimbs. Fibre area was measured from
digital images using Image J software. Results: After 3 weeks of
training, the locomotor pattern was uncoordinated and there was
limited excursion of all hindlimb joints. After 6 weeks of training,
hip and knee joint excursions recovered to pre-injury values, but
not at the ankle joint. Fiber type and fibre area were unaltered in
SOL and TA muscles in either limb regardless of training status.
Fibre type was also unaltered in MG, however fibre area was larger
in type I1IB and hybrid fibres (type 11X) in MG in the affected
limb in the trained group after 6 weeks of training. /mplications/
Impact on Rehabilitation: A prolonged period of training has the
potential to improve locomotor function and selectively reduce
atrophy in MG after SCI.

OR17-303AB-05

EFFICACY OF ELECTROMAGNETIC FIELDS
ON BONE MESENCHYMAL STEM CELLS
DIFFERENTIATION TO NERVE CELLS AND
TRANSPLANTATION FOR THE TREATMENT OF
ACUTE SPINAL CORD INJURY IN RATS LINKED
TO UPREGRATE BDNF EXPRESSIONS

Mingsheng Zhang, Wenfang Bai, Weicheng Xu, Yu
Feng, Liming Bai, Xinping Li

Guangdong general hospital, Guangdong Academy of Medical
Sciences, Institute of Geriatric Medicine, China

Objective: To observe the effects of 50 Hz electromagnetic fields
(EMF) on bone mesenchymal stem cells (BMSC) differentiation to
nerve cells and transplantation for the treatment of acute spinal cord
injury (SCI) in rats. Methods: Rat BMSC were induced in a nerve cell
culture environment in vitro or transplanted into incompletely injured
spinal cord models in vivo with EMF exposure (frequency of 50 Hz,
magnetic induction of 5 mT, 60 min per day for 12 d or 21 d). And
then we observed cell phenotypes under a confocal microscope or
inverted microscope, and analysed the pathological changes of SCI
with hematoxylin-eosin and transmission electron microscope, as-
sessed the motor functions by BBB scoring, and tested brain-derived
neurotrophic factor (BDNF) gene expression using q-PCR in vitro
or in vivo. Results: The results indicated that EMF could facilitate
BMSC to differentiate into nerve cells, BMSC successfully trans-
planted to SCI rats participated in axon regeneration. Compared with
control group, EMF exposure group’ BBB scores were significantly
difference (p<0.05), the expressions of BDNF gene were higher in
vitro or in vivo (p<0.05), the anatomical structure in injured spinal
cord was more similar as that of normal after day 21. Implications:
Given the findings that 50 Hz EMF as a non-invasive treatment
could significantly facilitate BMSC to differentiate into nerve cells,
and improve motor function of SCI rats transplanted BMSC, EMF
appears to be a promising clinical option for stem cell transplantation
therapies in central nervous system diseases.

OR17-303AB-06

RESEARCH ON THE CORRELATION BETWEEN
DIFFUSION TENSOR IMAGING AND MOTOR
OUTCOME IN PATIENTS WITH BRAIN INJURY

Feng Feng, Hua Yuan
The fourth Military Medicine University, China

Objective: Diffusion tensor imaging (DTI) allows for the orientation
and integrity of white matter tracts to be determined by virtue of its
ability to visualize water diffusion characteristics. In the present re-
search, we aimed to investigate the DTI findings of the corticospinal
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tract (CST) in the patients with intracerebral hemorrhage and cerebral
infarction. Furthermore, we studied the correlation of the CST injury
and the motor outcome using the combination of the fractional anisot-
ropy of CST and the diffusion tensor tractography (DTT). Methods:
23 cases (3 cases are normal control) were performed by routine
MRI and DTI. Treatment group were subjected to the rehabilitative
management such as limbs exercises, repetitive transcranial magnetic
stimulation, etc. NIHSS and Fugl-Meyer were used to assess the mo-
tor outcome. The apparent diffusion coefficient (ADC) and fractional
anisotropy (FA) of the leision and the contralateral side were measured
and compared. Pearson correlation analysis was performed to detect
the correlation among FA, DTT classification and motor outcome.
Results: FA value and NIHSS score of patients improved obviously,
while DTT classification was negatively related to Fugl-Meyer as-
sessment score. Conclusion: Brain molecule diffusion anisotropy
characteristic of change. The change of brain molecular diffusion
anisotropy characteristic can be used to evaluate the damage degree
of white matter tract on brain damage area DTT classification is more
accurate and intuitionistic for showing the damage degree of CST.
DTI provides a good imaging for the rehabilitation of patients with
brain damage and therefore is of great practical value.

OR17-303AB-07

S50HZ ELECTROMAGNETICAL FIELDS
FACILITATE THE INDUCTION OF RAT

BONE MESENCHYMAL STEM CELLS TO
DIFFERENTIATE INTO FUNCTIONAL NEURONS

Wenfang Bai', Mingsheng Zhang', Weicheng Xu', Yu
Feng’, Hong Huang’, Xinping Li', Chunyu Deng’
!Guangdong general hospital, Guangzhou, China, *Southern Medi-
cal University, Guangzhou, China, *University of South Florida,
Tampa, USA

Objective: Research results have shown that bone mesenchymal
stem cells (BMSC) can different into neural cells. Electromagnetic
fields (EMF) play the role of regulating cell proliferation and dif-
ferentiation, but the mechanisms behind this are unknown. In this
study we explored the efficacy of EMF on the induction of rat
BMSC to differentiate into neurons in vitro. Method: BMSC were
induced in a nerve cell culture environment and randomly divided
into three groups: induction with EMF treatment (frequency of 50
Hz, magnetic induction of 5 mT, 60 min per day for 12 d), induction
only, and control. Then we observed cell phenotypes in a confocal
microscope, tested gene expression using RT-PCR, and detected
post-synaptic currents via cell patch-clamp. We analyzed cell cycle
and the portion of cells expressing neural cell markers with flow
cytometry. Results: The results indicated that EMF can facilitate
BMSC to differentiate into neu-ral cells, which expressed neuroal
specific markers and genes, and formed synaptic junctions and pulsed
excitatory postsynaptic currents. At the same time, the G0-G1 phase
ratio recorded by flow cytometry gradually decreased under the EMF
treatment with an increase of S phase ratio, and the portion of cells
expressing neuroal specific markers (NES) increased. Implications.
Given the findings that 50Hz EMF as a non-invasive treatment could
significantly facilitate BMSC to differentiate into functional neurons,
EMEF appears to be a promising clinical option for stem cell trans-
plantation therapies in central nervous system diseases.

OR17-303AB-08

THE EFFECT OF INTRAVESICAL BOTULINUM
TOXIN A IN PATIENTS WITH NEUROGENIC
DETRUSOR OVERACTIVITY

Koray Erten, Umiit Giizelkiigiik, Bilge Yilmaz, Arif
Kenan Tan

Tsk Rehabilitation Center Ankara, Turkey

Objective: To evaluate the effects of intravesical injection of 300
U of botulinum toxin A (BTX-A) on use of oral rescue medication,
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bladder compliance, continence and subjective well-being in patients
with neurogenic detrusor overactivity. Study design: Randomized,
placebo-controlled, double-blind study. Material and Methods: A
total of 30 patients with urinary incontinence due to spinal cord
injury, were randomized to intravesical injections of either 300 U
of BTX-A or placebo (saline solution% 0.9 NaCl) with 18 patients
and 12 patients respectively. Intake of tolterodine and episodes
of urinary leakage were noted daily. Cystometry was performed
after 6, 12 and 24 weeks and quality of life was assessed. Results:
Patients in the BTX-A group had a significantly lower intake of
tolterodine throughout the study compared to those in the placebo
group (p=0.003). Cystometric capacity was significantly higher at
6 (p<0.001) and 12 weeks (p=0.026) and maximum detrusor pres-
sure and frequency of urinary leakage were significantly (p<0.01)
lower during follow-up in the BTX-A group compared to the
placebo group. In addition, subjective well-being parameters were
significantly improved in the BTX-A group compared to the placebo
group. Conclusions: Intravesical injections of 300 U of BTX-A
was shown to be an effective treatment that reduce the need for
oral medication, decrease high detrusor pressure and decrease the
frequency of urinary leakages during the overall study period of 24
weeks. Quality of life was also significantly improved.

OR17-306AB-01

SUBSTITUTIVE TREATMENT EFFICACY FOR
GH DEFICIT IN TRAUMATIC BRAIN INJURY
PATIENTS

Odile Kozlowski, Christine Cortet-Rudelli, Edwige
Yollin, Emilie Merlen, Walter Daveluy, Marc
Rousseaux*

Centre Hospitalier Universitaire, Lille, France

Objective: In patients with severe traumatic brain injury (TBI), a
growth hormone deficiency (GHD) is frequent and may contribute
to the cognitive sequelae and poor quality of life (QoL). Recent
studies have suggested that GH replacement therapy (GHRT) can
improve processing speed and memory. Here, we analyzed the
efficacy of GHRT on cognition, activities of daily living (ADL)
and QoL and factors that predicted or contributed to these effects.
Method: We included patients at least one year after their TBI and
assessed pituitary functions (with stimulation tests), cognition
(attention, memory and executive function), participation in ADL
and QoL. GHD was treated for at least one year in 23 patients, who
were compared with 27 non-treated patients. Other deficiencies
were also treated. Measurements were performed at baseline and
one year later. Results: The ANOVA of factors group and session
(»<0.05) showed that most cognitive parameters had improved at
one year (evidencing a session effect). A stronger effect of GHRT
(i.e. a group x session interaction) was found for the Rey Osterrieth
complex figure recall and 2/6 domains in the QoL questionnaire
(“personal” and “functional”). Trends (p<0.07) were also found for
spatial orientation and immediate recall in the verbal memory test.
Greatest improvements were associated with lower performance
before treatment. The magnitude of the improvements in ADL
and QoL partially correlated with the improvement in cognition.
Implications/impact on rehabilitation: Replacement therapy can
improve the cognitive and QoL outcome in TBI patients with GHD,
especially in those with severe difficulties.

OR17-306AB-02

VIRTUAL REALITY BASED TRAINING USING WII
FIT IN SUBJECTS WITH PARKINSON’S DISEASE

Yingyi Liao"? Yea-Ru Yang', Yih-Ru Wu’, Ray-Yau
Wang'*

!Department of Physical Therapy and Assistive Technology, Na-
tional Yang-Ming University, Taipei, *Department of Rehabilitation,
Jen-Teh Junior College of Medicine, Nursing and Management,
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Miaoli, Taiwan, *Department of Neuromuscular Disorder, Chang
Guan Memorial Hospital, Linkou, Taiwan, Chinese Taipei

Objective: to investigate the effects of virtual reality (VR) based
training using Wii fit on subjects with Parkinson disease (PD)
Method: This study is a randomized controlled trial. Twenty-one
subjects with PD (Hoehn and Yahr stage 1-3)were randomly as-
signed to the control group (n=7), exercise group (n=7) and VR
based exercise group (n="7). Subjects in the exercise group received
relaxation exercise, stretch exercise, strengthening exercise and
balance training for 45 min following treadmill training for another
15 min. Subjects in the VR based exercise group received exercise
training in VR using Wii Fit program including yoga, strengthen-
ing, aerobic and balance gaming for 45 min followed by treadmill
training for another 15 min. The exercise was administered 2 to 3
times a week for a total of 12 times. Subjects in the control group
received no structured exercise program. All subjects received pre-
and post-training assessments including muscle strength of lower ex-
tremity, dynamic balance ability, sensory organization test, walking
performance, timed up and go test (TUG), fall efficacy scale (FES-1)
and the Parkinson’s Disease Questionnaire (PDQ39). Results: Both
exercise and VR based exercise groups showed significant more
improvement in muscle strength, sensory organization test, PDQ39,
FES-1 and TUG test after 12 times exercise training. However, the
VR based group showed more improvement in forward and sideward
movement velocity and walking speed as compared with exercise
group or the control group. Implications/Impact on Rehabilitation:
VR based training using Wii Fit can improve the dynamic balance,
sensory organization ability, gait speed and confidence in fear of
falling in subjects with PD. Due to its affordability and accessibility,
Wii Fit is suggested as an effective training tool in rehabilitation.

OR17-306AB-03

REHABILITATION IN ADULT IMPLANT
COCHLEAR: OUR EXPERIENCE

Renzo R Franco Ginocchio, C Rosario Vicente, V Ana
Pinilla, G Ernesto Garcia

Phoniatrics and Logopedics Unit, Department of Rehabilitation
Medicine, Miguel Servet Universitary Hospital, Zaragoza, Spain

Objective: To describe the rehabilitation process of a group of
patients after cochlear implant and measure how many them gets
understand complex spoken language. Method: Fifty patients with
acquired deafness treated with a cochlear implant and then enrolled
in speech therapy techniques. We use plan the rehabilitation in the
order: Detection, discrimination, identification, reconnaissance
and understanding We record, review and follow many variables
as: Duration of treatment, score of understanding simple language
(monosyllabic) and score of understanding complex language (Un-
known content phrases). Results: In our hospital in the period of six
years, we found fifty (n=>50) patients treated with a cochlear implant.
Of'these 78% (n=39) got understand complex spoken language with
a score test over 70%. The mean time of treatment for this group
of patients was 4 months and 20 days. Impact on Rehabilitation: In
our population there is a 78% of patients with a cochlear implant,
who will insert ocupationally and socially without any limitation.

OR17-306AB-04

BEHAVIORAL CHARACTERISTICS AND
SUBSTRATES OF SPATIAL ACALCULIA IN
PATIENTS WITH RIGHT BRAIN DAMAGE

Pu Zhang, Xiaoping Yun
Department of Rehabilitation Evaluation, Beijing Charity Hospital,
China Rehabilitation Research Center, Beijing, China

Objective: This study aims to summarize the behavioral characteris-
tics of spatial acalculia (SA) patients; to explore the brain substrates
underlying the spatial layout specific to complex written multipli-



cation in normal people; and to uncover the neural mechanisms
underpinning the behavioral characteristics of spatial acalculia.
Method.: Six right brain-damaged patients with SA after stroke and
29 matched controls were included. All subjects’ performances
on a set of complex written calculation and on EC301 calculation
and number processing battery were recorded. In the following
fMRI session, the experimental tasks (control tasks, visuo-spatial
memory tasks, simple multiplication tasks and complex multiplica-
tion tasks) were presented, the fMRI data of one SA patient and 10
normal controls were analyzed. Results: (1) The error of multi-digit
multiplication was the main problem of complex calculation in the
SA patients. The prominent error of multi-digit multiplication was
misalignment of partial products. The error rate of EC301 tests in
SA patients: estimation of the result of an operation (31%)>numeri-
cal transcoding (26%)>numerical comprehension (22%)>number
sequences (20%)>mental calculation (11%)>arithmetical signs
(0%). Arithmetical signs were intact, mental calculation was better
preserved than estimation. (2) When visuo-spatial memory tasks
compared to control tasks, the right precuneus, inferior parietal
lobe, cuneus and the left lingual gyrus were activated in the normal
controls; the bilateral occipital lobes, frontal lobes and the right
posterior cingulate gyrus were activated in the SA patient. Com-
pared to simple multiplication tasks, complex multiplication tasks
elicited more activities in the right inferior parietal lobe, middle
frontal gyrus, inferior frontal gyrus and the left lingual gyrus in the
normal controls; the left precuneus, middle frontal gyrus and the
bilateral occipital lobes of the SA patient were activated. Compared
to complex multiplication tasks, the left angular gyrus and the right
superior temporal gyrus were activated in the normal controls’ sim-
ple multiplication tasks; for the SA patient, in addition to the left
angular gyrus, the left superior frontal gyrus, middle frontal gyrus,
inferior frontal gyrus, cingulate gyrus, precuneus and the right mid-
dle frontal gyrus were activated. Impact on Rehabilitation: There are
dissociations in SA patients between misalignment of partial prod-
ucts in multi-digit multiplication and retrieval of arithmetic facts,
between approximation and mental calculation. The misalignment
of partial products stems from the deficit of the representation of
spatial layout stored by visuo-spatial memory. A right parieto-frontal
network is involved in the multi-digit multiplication, including the
right inferior parietal lobe, middle frontal gyrus, inferior frontal
gyrus which supports the containing of spatial layout information
specific to complex multiplication. These findings may shed a light
on the diagnosis and rehabilitation of spatial acalculia.

OR17-306AB-05

SENSORY QUANTITATIVE ASSESSMENT WITH
ELECTRICAL PERCEPTION THRESHOLD IN
SPINAL CORD INJURY

Yu Pan, Shuyan Qi, Qiaoxia Zhen, Xiaolei Liu, Lihua
Zhang
Beijing Rehabilitaion Center, Beijing, China

Objectives: To observe the electrical perception threshold (EPT) at
ASIA sensory point above, at, below the ASIA level in spinal cord
injury (SCI) patient and to compare the level of SCI, according to
EPT, with clinical sensory level derived according to ASIA classi-
fication. Methods: EPT to 5 Hz, 250 Hz, 2 kHz cutaneous electrical
stimulation on both sides was measured in 9 patients with SCI (4
complete,5 incomplete) at American Spinal Injuries Association
(ASIA) sensory key points above,at and below the ASIA level. The
level of SCI according to EPT results was established as the lowest
normal segment in which the patient EPT was within the EPT range
of date base (mean +2 standard deviation).The difference of the level
of EPT and ASIA was compared. Results: In 4 cases with complete
SCI the EPT level of all of them was higher than the clinical level.
In 5 cases with incomplete SCI, the EPT level of 4 patients was
higher than the clinical level. The EPT level and clinical level was
the same for only one case with incomplete SCI. Implications: EPT
is an objective, reproducible and quantifiable method of assessing
sensation in patients with SCI.The results showed that EPT seems
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to detect and quantify subclinical changes at and near the ASIA
level. Further study is required to observe the changes of ETP in
SCI cases for long term and to assess the prognostic evaluation of
EPT as a quantitative tool in clinic or rehabilitation.

OR17-306AB-06

HUMAN UMBILICAL CORD BLOOD-DERIVED
MONONUCLEAR CELL TRANSPLANTATION:
CASE SERIES OF 30 SUBJECTS WITH
HEREDITARY ATAXIA

Wanzhang Yang!, Yun Zhang?, Fang Wu', Min Zhang’,
S. C Cho’, Chun-Zhen Li', Shao-Hui Li', Guo-Jian
Shu', You-Xiang Sheng', Ning Zhao', Ying Tang', Shu
Jiang?, Shan Jiang’, Matthew Gandjian®, Thomas E
Ichim?, Xiang Hu’

!Department of Rehabilitation Medicine, Nanshan Affiliated Hospi-
tal of Guangdong Medical College,Shenzhen, *Shenzhen Beike Cell
Engineering Research Institution, Shenzhen, China, *Department
of Neurology and Neurosurgery, Stanford University, Stanford, CA,
Medistem Inc, San Diego, CA, United States

Objective: The differential diagnosis for hereditary ataxia en-
compasses a variety of diseases characterized by both autosomal
dominant and recessive inheritance. There are no curative treat-
ments available for these neurodegenerative conditions. This open
label treatment study used human umbilical cord blood-derived
mononuclear cells (CBMC) combined with rehabilitation training
as potential disease modulators. Method: 30 patients suffering
from hereditary ataxia were treated with CBMCs administered
systemically by intravenous infusion and intrathecally by either
cervical or lumbar puncture. Primary endpoint measures were the
Berg Balance Scale (BBS), serum markers of immunoglobulin and
T-cell subsets, measured at baseline and pre-determined times ost-
treatment. Results: A reduction of pathological symptoms and signs
was shown following treatment. The BBS scores, IgG, IgA, total T
cells and CD3+CD4 T cells all improved significantly compared to
pre-treatment values (p<0.01-0.001). There were no adverse events.
Implications: The combination of CBMC infusion and rehabilita-
tion training may be a safe and effective treatment for ataxia, which
dramatically improves patients’ functional symptoms. These data
support expanded double blind, placebo-controlled studies for these
treatment modalities.

OR17-306AB-07

EXERCISE PRE-CONDITIONING AMELIORATES
BRAIN EDEMA IN ISCHEMIC STROKE VIA
DOWN-REGULATION OF AQP4 — AN MRI STUDY
OF RATS

Xiaolou Wang, Zhijie He, Xiaojiao Yang, Jie Jia
Department of Rehabilitation, Huashan Hospital, Fudan Univer-
sity, China

Objective: Treadmill pre-training has been proved to ameliorate
ischemia-reperfusion injury, yet its role on ischemic brain edema
remains covered. Method: In present study, rats were randomly di-
vided into 3 groups: Sham group, Treadmill pre-training (TT/Stroke)
group and Stroke group. Animals in TT/Stroke group underwent
two weeks of treadmill training, while animals in Stroke group and
Sham group were allowed 2-week free movement. Middle cerebral
artery occlusion (MCAQ) was then performed in rats in Stroke
group and TT/Stroke group. Rats in Sham group were performed
the same surgical procedure without MCAO. Magnetic resonance
imaging (MRI) was used to evaluate the impact of pre-training on
dynamic process of cerebral edema after ischemia and reperfusion
injury in vivo. During the process of ischemia and reperfusion, the
development of cerebral edema was detected by Diffusion Weighted
Magnetic Imaging (DWI) and T2 Weighted Resonance Imaging
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(T2WTI) while the change of blood brain barrier (BBB) permeability
after ischemia was detected by contrast agent injection and post-T1
Weighted Resonance Imaging (T1WI). Simultaneously, brain water
content measurement and Evans blue (EB) assay were performed to
test the cerebral water content and BBB permeability after stroke.
The expression of Aquaporin 4 (AQP4) was measured by Western
Blot and immunofluorescence staining from 6 h to 3 days after
stroke, to explore the relationship between treadmill pre-training
and brain edema. Neurological deficits were evaluated through
Garcia scoring system at 2 days post injury. Results: T2WI values
of the ipsilateral cortex and striatum increased while the relative
apparent diffusion coefficient (rADC) decreased through MRI,
which reflects a formation of cerebral edema. In cortex, the rADC
of TT/Stroke group increased compared with Stroke group at 1 h
and 2.5 h after stroke, while the T2 values from 7.5 h to 2 days after
stroke decreased as compared with Stroke group. In striatum, at 2.5
h after stroke, TT/Stroke group had increased rADC compared with
Stroke group. T2 values at 2.5 h, 1 day, 2 days after stroke decreased
compared with Stroke group. The brain water content of treadmill
pre-training group decreased as compared with the Stroke group at
48 h after reperfusion (p<0.05). On the ipsilateral brain, the semi-
quantitative amount of contrast agent leakage of TT/Stroke group
significantly decreased when comparing with Stroke group at 7.5 h
and 2 days after ischemia through MRI. The EB exudation in TT/
Stroke group significantly increased when compared to Stroke group
at 2 days after ischemia (p<0.05). Immunofluorescence staining of
AQP4-positive cells significantly decreased in TT/stroke group in
cortical region around ischemic lesions. Western blot results showed
the expression of AQP4 after treadmill pre-training decreased at
1 h, 2.5 h,7.5 h, 2 days after ischemia. Significant difference was
also observed in items of 1. spontaneous activity; 3. outstretching
while held by tail; and 5. response to vibrissae touch of the Garcia
score after treadmill pre-training. Implications: The result showed
treadmill pre-training may reduce edema after cerebral ischemia
via down-regulating the BBB damage and the expression of AQP4.
Acknowledgement: The present study was supported by the National
Natural Science Foundation of China (grant NO.81171855 and
81171854), Shanghai Municipal Science and Technology Commis-
sion Major Projects (grant NO.10DZ1950800), and 12th Five-year
Plan supporting project of Ministry of Science and Technology of
the People’s Republic of China (NO: 2013BAI10B03).

OR17-306AB-08

MICROSTRUCTURAL BRAIN ABNORMALITIES
IN PATIENTS WITH POST-BURN DEPRESSION
USING HIGH-FIELD MR IMAGING

Jingming Hou', Hongliang Liu', Tiansheng Sun’,
Haitao L’

!Department of Rehabilitation, Southwest Hospital, Third Military
Medical University, Chongqing, *Department of Orthopaecdics,
General Hospital of Beijing Military Area Command of Chinese
PLA, Beijing, *Department of Radiology, Southwest Hospital, Third
Military Medical University, Chongqing, China

Objective: Depression after serious injury is a very common clini-
cal problem, but its neurobiology is still poorly understood. The
purpose of this study was to use diffusion-tensor (DT) magnetic
resonance (MR) imaging to explore the integrity and connectivity
of brain white matter in patients with post-burn depression and to
correlate DT parameters with clinical symptom severity. Methods:
This study was approved by the local ethical committee, and written
informed consent was obtained from all participants. DT imaging
was performed by using a 3.0-T MR imager in 15 patients with
post-burn depression and 20 healthy control subjects matched for
age, sex, education level, and handedness. By using voxel-based
analysis, fractional anisotropy (FA) and axial and radial diffusivi-
ties were compared between patients and control subjects with a
two-sample z-test and were tested for correlation with symptom
severity. Results: Compared with control subjects, the patients with
post-burn depression demonstrated significantly increased FA in the
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genu and body of corpus callosum and middle occipital gyrus; and
decreased FA mainly in inferior frontal gyrus and right temporal
gyrus. The FA values in the white matter of right middle temporal
gyrus in patients with post-burn depression correlated positively
with HAMD scores (#=0.536, p<0.01). Implications: Our findings
provide preliminary evidence that post-burn depression is associated
with axonal microstructural abnormalities within the white matter.
The positive correlation between DT abnormalities and symptom
severity suggests that DT imaging might be useful in diagnosis and
therapeutic planning in patients with post-burn depression.

OR17-306AB-09

FUNCTIONAL ELECTRICAL STIMULATION
INCREASES NEURAL STEM/PROGENITOR
CELL PROLIFERATION AND NEUROGENESIS IN
THE SUBVENTRICULAR ZONE OF RATS WITH
STROKE

Huihua Liu, Tiebin Yan
Department of Rehabilitation Medicine, Sun Yat-sen Memorial
Hospital of Sun Yat-sen University, China

Objective: To explore the effect of FES on neurogenesis in rats
after middle cerebral artery occlusion (MCAO). Method: The ef-
fect of FES on neurogenesis in rats after MCAO was investigated
by applying two 10 minute sessions of FES daily beginning 48h
after MCAO. Substantially improved functional performance was
observed after treatment. Bromodeoxyuridine (BrdU) injections
given twice daily were used to label proliferating cells. The outcome
measures were the total number of BrdU-labeled cells in the SVZ,
BrdU/glial fibrillary acidic protein (GFAP) double positive neural
progenitor cells in the SVZ, BrdU/doublecortin (DCX) double la-
beled migrating neuroblast cells and BrdU/neuron-specific nuclear
protein (NEUN) double labeled mature neuroblasts. All these were
quantified at days 1, 3, 7 and 14 of the FES treatment. Results: FES
significantly increased the number of bromodeoxyuridine (BrdU)-
positive cells and BrdU/glial fibrillary acidic protein (GFAP) double
positive neural progenitor cells in the subventricular zone (SVZ) on
days 7 and 14 of the treatment. The number of BrdU/doublecortin
(DCX) double positive migrating neuroblast cells in the ipsilateral
SVZ on day 14 after treatment was significantly increased, and more
DCX-positive cells migrated toward the injured striatum. But only
a few BrdU/neuron-specific nuclear protein (NEUN)-positive cells
were observed by day 14 of the treatment. Implication: These data
indicate that FES when initiated 48h after stroke can enhance neu-
rogenesis in the ischemic brain and improve functional outcomes.
They show that FES augments the proliferation, differentiation, and
migration of neural progenitor cells and thus promotes neurogenesis,
which may be related to the improvement of neurological outcomes.

OR17-307AB-01

THE EFFECTIVENESS OF ROBOTIC WALKING
IN THE EARLY RECOVERY PERIOD IN
PATIENTS AFTER TOTAL KNEE AND HIP
REPLACEMENT

Elizaveta Koneva*, Tatyana Shapovalenko, Konstantin
Lyadov
Medical and Rehabilitation Center, Russia

Relevance: An advance in anesthesiology and intensive care, as
well as improvement and development of new functional reha-
bilitation techniques enable high-tech rehabilitation at the earliest
recovery period after total joint replacement. Target. Determine
the effectiveness of training by distance robotic reconstruction
(RRH) in patients after total joint (hip\knee) replacement (TJR,
THR, TKR). Materials: The study included 210 patients after TJR,
in 5 days-post operation-period, 162 — TKR, 48 — THR. The main
group consisted of 130 patients received RRH+tkinesiotherapy, the



control - 80 patients received kineziotherapy only. Methods: We
started RRH on the second day after surgery and continued for
2-3 days, exercise duration — 20 min. All patients received kine-
siotherapy. The effectiveness was estimated by podography and
podometry in the beginning and in the end of treatment. Dynamics
of mobility was assessed by the 10-meter-distance-test. Results: In
the main group we checked considerable decrease of locomotion
asymmetry, normalization of amortization of the operated leg by
podography. Analysis of increasing of the trajectory of migration of
center of pressure under the foot by podometry shows: in the main
group 275.13+96.51 g\sm2 vs 64.74+51.72 g\sm2 in control group,
p<0,05. Time of overcoming 10-meter-distance was 38.65+15.87sec
in the main group vs 63.12+16.45 sec in the control group, p <0.05.
Conclusions: RRH in the early recovery period after TJR of the
lower limbs is highly effective method of recovery of walking.

OR17-307AB-02

IMMEDIATE EFFECTS OF MINIMAL/NON-
NEEDLE ACUPUNCTURE TO LOWER LIMBS
MUSCLE FUNCTION IN CHRONIC HEMIPREDIC
PATIENTS WITH STROKE

Miyuki Matsumoto, Masazumi Mizuma
Showa University School of Medicine, Japan

Objective: It has been observed that minimal/non-needle acupuncture
stimulations contribute for immediate positive effects to stumbling
in hemipredic patients with stroke. Difficulty with walking is related
to known signs like reciprocal inhibition causing contractures and
pathological movement. By using the M-test, minimal stimulations
supplied at antagonist and meridian result in decreasing difficulty of
movement. This study is aimed to measure the influence of minimal
acupuncture stimulation to lower limbs activity between agonist-
antagonist patterns by surface electromyography (SEMG) in paresis
walking. Method: 6 subjects were chronic (over 2 years) hemipredic
and experiencing stumbling, with Brunnstrom stage II-VI, 4 males/2
females, 53.8 years £19.2. The sEMG by both lower libs: biceps
femoris, quadriceps femoris, tibial anterior (TA) and triceps surae
(TS) were recorded during 3 min walking assessment. 6 steps iIEMG
between TA and TS were analyzed to provide a TA/TS ratio in swing
phase. Results: The subjects showed significantly decreased VAS for
difficulty in walking after stimulation. However, there were individual
differences in the summed iEMG in a walking cycle during task tends
to decrease muscle function. Furthermore there was a invest correla-
tion with the number of steps. 67% subjects decreased TS iEMG in
swing phase, giving the TA/TS ratio similar to characteristics found in
healthy walking pattern. Implications: It was revealed that the minimal
acupuncture stimulation using M-Test contributes to ADL by reducing
TS hyperactivities. These results suggest that such stimulations may
assist hypertonia by abnormal reciprocal inhibition and pathological
co-contraction experienced by patients walking after a stroke.

OR17-307AB-03

THE MECHANISM OF THE VIRTUAL REALITY
FOR AFFECTED UPPER LIMB AFTER SUBACUTE
STROKE: A FUNCTIONAL MAGNETIC
RESONANCE IMAGING STUDY

Qiang Lin, Dongfeng Huang, Xiao Bao, Yurong Mao,
Le Li

The First Affiliated Hospital, SUN YAT-SEN University, Guang-
zhou, China

Objective: The effect of using virtual reality (VR) setups for affected
upper limb has received increased attention. We choose eighteen
normal subjects and two-patients case to explore the mechanism of
cortical plasticity after the treatment of kinect. The objective was to
compare the training effect on the affected upper limb after subacute
stoke on pretraining, posttraining and twelve weeks follow-up using
Kinect-based system, and explore the mechanism of brain reconstruc-
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tion under functional Magnetic Resonance Imaging (fMRI). Method:
This study is a single-blinded randomized controlled trial with twelve
weeks follow-up. The eighteen normal subjects (55.56% women and
44.44% men; mean age: 59.17 years+5.04) are used as a group to
set up the standard brain via fMRI. Two subacute stroke patients (2
males; age, 59 and 50 years) received one h therapy sessions for their
affected arms, occurring 5 days/week for 3 weeks using the kinect
program. Subjects performed fMRI and evaluation of hand motor
function using the Fugl-Meyer Assessment (FM) and the Wolf motor
arm Test (WMAT) pretraining, posttraining (after 3 weeks interven-
tion) and 12 weeks follow-up. Results: The brain activation areas
of 18-normal-subject with hand-clenching under fMRI focused on
contralateral SM1 and bilateral SMA and ipsilateral cerebellum. Two
patients exhibited: 1) WMAT and FM score increases (22 and 18;
2.3 and 1.7, respectively) and function improve clinically. 2) fMRI
revealed significant change of brain activation to hand clenching of
the affected hand in the contralateral SM 1 postintervention compared
to averaged 18-normal-subject. For SM1cluster size of three time-
points, patient 1 presented gradually increased, while patient 2 was
gradually decreased. Implications on Rehabilitation: Overall, our
results indicate that: 1) The patients showed increased and decreased
activation extent in the primary sensorimotor cortex, but they all
expressed improvement of hand function. We suggest more similar
to the average activation brain map of eighteen subjects the better
recovery patients could get. 2) The mechanism of kinect system for
physical rehabilitation of upper limb disfunction may be connected
to the primary sensorimotor cortex reorganization.

OR17-307AB-04

THE EFFECTS OF ELEVATED INTRA-
ABDOMINAL PRESSURE ON THE COMPRESSIVE
LOADING OF SPINAL JOINTS AND ACTIVATION
OF MUSCLE GROUPS

Mengjie Huang, Khatereh Hajizadeh, lan Gibson,
Taeyong Lee
National University of Singapore, Singapore

Objective: to investigate the effects of elevated intra-abdominal pres-
sure (IAP) on the loading of spine and activation of muscle group
through the approach of musculoskeletal modeling. Method: A vali-
dated musculoskeletal human-body model, with an equivalent bushing
element which can mimic all the mechanical properties of IAP, was
applied. The influence of different IAP from 5 mmHg to 30 mmHg
in the increments of 5 mmHg on the loadings of lumbar spine joints
and activation of muscle group of human body in the upright stand-
ing posture was studied. The musculoskeletal computational analysis
was based on inverse and forward dynamic simulations. The spinal
joint force and muscle activation were obtained after simulations.
Results: It is found that elevated IAP without concurrent abdominal
and back muscle contraction, reduce the compressive loading of
lumbar intervertebral joints and the activities of abdominal and back
muscle groups. Implications/Impact on Rehabilitation: The results of
this study indicates that elevated IAP can relieve the loading condition
of spine and muscle activation, which provide some suggestions for
the rehabilitation of patients with back pain and other back problems.

OR17-307AB-05

PULSED ELECTROMAGNETIC FIELDS PREVENT
OVARIECTOMY-INDUCED OSTEOPOROSIS IN
RATS: A RANDOMIZED CONTROLLED TRIAL

Jun Zhou, Hongchen He, Lin Yang, Huifang Liu, Shiju
Chen, Hua Guo, Lu Xia, Yuxi Qin, Chuan Liu, Xiaofei
Wei, Chengqi He

Department of Rehabilitation, West China Hospital, Sichuan Uni-
versity, Chengdu, China

Objective: Receptor activator of nuclear factor kB ligand (RANKL)
and osteoprotegerin (OPG) are cytokines predominantly secreted

J Rehabil Med Suppl 53



70 ISPRM — June 16-20, 2013, Beijing

by osteoblasts and play a central role in differentiation and func-
tional activation of osteoclasts. This study aimed to systematically
investigate the effects of pulsed electromagnetic fields (PEMFs) on
bone mass and expressions of RANKL and OPG in ovariectomized
rats. Methods: Thirty 3-month old female Sprague—Dawley rats
were randomly divided into three groups: sham-operated control
(Sham), ovariectomy (OVX), and ovariectomy with PEMFs treat-
ment (PEMFs). One week following ovariectomy surgery, rats in
the PEMFs group were exposed to PEMFs for 40 min/day, 5 days/
week, for 12 weeks. Results: After 12-week interventions, serum
17B-estradiol increased (p<0.05) and tartrate-resistant acid phos-
phatase 5b decreased (p<0.05) in the PEMFs group. Bone mineral
density of the proximal femoral metaphysis and the fifth lumbar
(L5) vertebral body increased in the PEMFs group (p<0.01, p<0.05).
Histomorphometrical studies showed that PEMFs increased tra-
becular bone area and trabecular number, and decreased the marrow
cavity of the OVX rats after 12-week interventions. Biomechanical
studies showed that PEMFs increased maximum load and energy to
failure in L5 lumbar vertebral body (p<0.01, p<0.01). Quantitative
real-time RT-PCR showed that PEMFs decreased mRNA expression
of RANKL (p<0.01) and increased OPG expression (p<0.05) in ova-
riectomized rats. Implications/Impact on Rehabilitation: The results
demonstrated that PEMFs can prevent ovariectomy-induced bone
loss and deterioration of bone microarchitecture and strength, at
least partly, through regulating the expressions of RANKL and OPG.

OR17-307AB-06

ULTRASONOGRAPHY IN THE DIAGNOSIS OF
MYOFASCIAL NECK PAIN

Antonio Stecco'*, Marta Imamura’, Andrea Meneghini’,
Carla Stecco*

'Department of PM&R, University of Padua, Italy *Department of
PM&R, University of Sao Paulo, Brazil, *Department of PM&R,
University of Padua, ‘Departmetn of Molecolar Medicine, Uni-
versity of Padua, Italy

Chronic neck pain is a highly prevalent clinical condition. However,
a definitive diagnosis of its causes is sometime not possible. To
understand if the deep fasciae of the neck could play a role in the
chronic neck pain the morphometric and clinical data of 25 healthy
subjects and 28 patients with chronic non-specific neck pain were
compared. For all subjects, the active and passive cervical Range of
Motion were analyzed with the goniometer and the Neck Pain Ques-
tionnaire was administered before treatment, after physiotherapy
and at three and six months follow up. The fascia thickness of the
sternal ending of sternocleidomastoid muscles and of medial scalene
muscles was also analyzed with 10 Mhz ultrasonography. There
were significant statistical different with the healthy subjects in the
thickness of the upper side of the sternocleidomastoid cm fascia and
of the lower and upper side of the right scalene fascia. At the end
of the treatment and at three and six months follow up the patients
refer a significant decrease of the pain and of the thickness of the
fascia. The analysis of the thickness of the sub-layers of the fascia
showed a statistical decrease of the loose connective tissue at the
end of the treatment as well as at three months and a six months.
The data support the hypothesis that the deep fascia of the neck,
and in particular the loose connective tissue inside it, could play a
significant role in the pathogenesis of the chronic neck pain.

OR17-307AB-07
EFFECTS OF ACUPOTOMY TREATMENT IN
PATIENTS WITH CERVICAL VERTIGO

Duan Jun-Feng

Rehabilitation Medicine Department, General Hospital of Guang-
zhou Military Command of PLA, Guangzhou, China

Objective: To assess the influence of acupotomy treatment on the
clinical function in patients with cervical vertigo. Material: 81

J Rehabil Med Suppl 53

patients with cervical vertigo were randomly divided into manipu-
lation group (control group, n=40) and assisted acupotomy group
(experimental group, n=40). All the patients in two groups treated
with Long spinal column bonesetting massage technique. While
patients in experimental group additionally received a total of two
acupotomy treatments, once a week. The effect was measured by
the Evaluation Scale for Cervical Vertigo and color-coded duplex
Doppler diagnostic ultrasound imaging on vertebral artery. Results:
We found scores of the Evaluation Scale for Cervical Vertigo in
the two groups of patients after treatment were significantly higher
than those before treatment (p<0.05). After treatment, scores of
the Evaluation Scale for Cervical Vertigo, cure rate and peak
systolic velocity (PSV) measured by color-coded Doppler ultra-
sound imaging in experimental group were significantly superior
to those in control group (p<0.05). Implications: Once potentially
severe causes of the symptoms have been ruled out, application
of acupotomy should be an appropriate strategy in patients with
cervical vertigo.

OR17-307AB-08

THE EFFECT OF PHONOPHORESIS USING
NIMESULIDE GEL ON MECHANICAL LOW BACK
PAIN

Rodney Uy'?*, Lohindren Adorable'*?, Cris Cecil Abbu'?
!Sacred Heart Hospital, *Southwestern University, *Vicente Sotto
Memorial Medical Center, *Philippine Academy of Rehabilitation
Medicine, Philippines

Objective: This study determined the effect of phonophoresis using
Nimesulide gel on patients with mechanical low back pain. Methods:
Ninety diagnosed mechanical low back pain patients were included
in the study; divided into three groups of thirty. The initial numeric
pain scale and Oswestry low back pain disability scale of the patients
were obtained. All were treated every other day for ten sessions. The
treatment comprised of Williams therapeutic exercise, ultrasound at
1.5 watts/cm? with 15 grams of ultrasonic gel, and phonophoresis
using 3 grams of Nimesulide gel mixed with 15 grams of ultrasonic
gel. Group 1 subjects were treated with therapeutic exercise alone,
group 2 with combined therapeutic exercise and ultrasound and
group 3 with combined therapeutic exercise and phonophoresis.
After the tenth session, the numeric pain scale and Oswestry scale
ofthe patients were obtained again. The data gathered pre-treatment
and post-treatment in each group were analyzed using paired t-test
and between groups using ANOVA. Results: There is significant
difference in pain scale and Oswestry scale pre and post- treat-
ment in each group; for pain - group 1: t=8.576, group 2: t=18.610,
group 3: t=15.236, sig.000; for Oswestry - group 1: t=8.765, group
2: t=9.497, group 3: t=7.184, sig.000. Group 3 has the highest
variance in pain (2.102299) and Oswestry scale (158.2586), and
there is significant difference between groups in pain (F 24.10552,
p 4.6809, Ferit 3.101296) and Oswestry (F 4.554991, p 0.013142,
Ferit 3.101296). Conclusion: Phonophoresis using Nimesulide gel
reduces pain and improves function faster.

OR17-307AB-09

BIOMECHANICAL PROPERTIES OF THE
GLENOHUMERAL JOINT CAPSULE IN
HEMIPLEGIC SHOULDER PAIN

Sun Gun Chung', Won Kim"?, Byung-Mo Oh'?, Youbin
I/'il,Z,j*

!Department of Rehabilitation Medicine, Seoul National University
Hospital, Seoul, ?Department of Rehabilitation Medicine, Seoul
National University College of Medicine, Seoul, SRheumatism
Research Institute, Medical Research Center, Seoul National Uni-
versity, Seoul, South Korea

Objective: To investigate the biomechanical properties of the gle-
nohumeral joint capsules in hemiplegic shoulder pain (HSP) with



multidirectional range of motion (ROM) limitation in comparison
with those of control subjects without ROM limitation and adhesive
capsulitis (AC) patients. Design: Retrospective reviews of intra-
articular hydraulic distension pressure-volume monitoring data,
medical records, and findings of sonographic studies. Patients:
Fourteen patients with HSP were included; 10 subjects with full
ROM and 42 AC patients of sex, age, and ROM matched with
the HSP group served as the control and AC groups, respectively.
Methods: Demographic variables, clinical parameters, sonographic
findings and biomechanical parameters of the capsule - maximal
volume (Vmax), pressure (p<sub>V_max) at Vmax and capsular
stiffness (Kcap) - were compared among the three groups. Results:
Demographic data, clinical variables were comparable among the
three groups. Sonographic findings were comparable between the
HSP and AC groups. Vmax was significantly larger in the control
group than the AC group. The HSP and AC groups showed signifi-
cantly higher Pv_max than the control group. Kcap of HSP was
higher than that of control (13.86£8.36 vs 3.80+2.62, p=0.001 by
Mann-Whitney U test) and lower than that of AC (13.86+8.36+16.86,
2<0.0001 by Mann-Whitney U test). Conclusion: The glenohumeral
joint capsules of HSP patients were stiffer than those of control
subjects but not as much as those of AC patients with similar ROM
limitations. It is suggested that HSP shares a common mechanism
with AC but may have additional mechanisms contributing to its
ROM limitations.

OR17-308-01

RELATIONSHIP BETWEEN SELF-REPORTED
WALKING ABILITY AND OBJECTIVELY
ASSESSED GAIT PERFORMANCE IN PERSONS
WITH LATE EFFECTS OF POLIO

Christina Brogdrdh'?*, Ulla-Britt Flansbjer"?, Christina
Espelund?, Jan Lexell'?
!Lund University, “Skane University Hospital, Sweden

Objective: Muscle weakness in the lower limbs and impeded gait
performance are common in persons with late effects of polio. The
aim of this study was to assess self-reported walking ability in per-
sons with late effects of polio and determine the relationship with
objectively assessed gait performance. Methods: One-hundred and
twenty-two individuals with prior polio (65 women and 57 men,
mean age 65 years) participated in the study. The main outcome
measures were: Walk-12 (Swedish version) to assess self-reported
walking ability, and Timed “Up & Go”, Comfortable Gait Speed,
Fast Gait Speed and 6-Minute Walk Tests to assess gait performance
objectively. Results: More than 50% of the participants reported
limitations (moderately or quite a bit) related to standing or walk-
ing, climbing stairs, walking speed and distance, concentration and
effort, and gait quality aspects. Half of the participants reported no
need to use support when walking indoors or outdoors, but 58%
reported that their ability to run was extremely limited. Significant
correlations (»p<0.01) were found between the Walk-12 and the
four gait performance tests (rho -0.66 to 0.63). Implications: The
strength of the relationship implies that Walk-12 reflects broader
dimensions than the objective gait performance tests and can be a
complement when the walking ability in persons with late effects
of polio is evaluated.

OR17-308-02

EFFECT OF LATERAL WEDGING IN SHOES

ON RADIOLOGICAL ANALYSIS AND FOOT
PRESSURES IN PATIENTS OF OSTEOARTHRITIS
KNEE

Somya Saxena, Upinderpal Singh, Sanjay Wadhwa, Shiv
Lal Yadav, Gita Handa

All India Institute of Medical Sciences, New Delhi, India
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Objective: Lateral wedging in shoes is advocated as a simple,
inexpensive, self-administered intervention for knee osteoarthritis,
yet there is currently limited evidence to support its use. Aim of
this study was to assess the effect of lateral wedging quantitatively.
Material/Methods: Zebris Gait Analysis System was used for foot
pressure analysis. Scanogram bilateral Knee joints AP view was
done to evaluate the joint space and angles. Design: Prospective
Interventional Pre Post Study. Case Selection: 40 patients of either
sex between 35-75 year age attending PMR OPD with Grade 2/3
osteoarthritis on Kellgren and Lawrence System affecting medial
compartment of knee were included. Scanogram of bilateral knee
joint standing and foot pressure force plate analysis was done at
baseline and after ' inches lateral wedge was given in shoes of
the patient. Results and Implications: We found significant de-
crease in joint space angles after lateral wedging which signifies
that lateral wedging in shoes of the magnitude of % inch does
produce changes in the weight line at the knee joint. Peak plantar
pressures showed a trend of shift towards lateral zone of foot after
wearing lateral-wedged insoles in shoes, signifying the redistribu-
tion of pressure and change in the ground reaction forces in the
patients of Osteoarthritis knee after shoe modification. All patients
reported relief in pain score. Hence lateral wedging provides
symptomatic benefits. Thus, footwear modification holds great
potential as simple and inexpensive modality to treat OA knee in
low income countries. Further our results suggest the importance
of conservative management and its potential to delay the disease
progression and may prove a boon for those who cannot afford
surgical intervention.

OR17-308-03

CLINICAL CHANGE THRESHOLD AND
DIAGNOSTIC VALIDITY OF THE UNIVERSITY
OF ILLINOIS AT CHICAGO FEAR OF FALLING
MEASURE TO IDENTIFY FALLERS IN
COMMUNITY-DWELLING OLDER ADULTS IN
THE US AND CHINA

Han Chen'? Susan Smith'*, Elizabeth Wang-Hsu', Jan
Meiers!, Meifang Ji’

'Department of Physical Therapy & Rehabilitation Sciences, Drexel
University, Philadelphia, PA, United States, *Department of Physi-
cal Medicine and Rehabilitation, Southwest Hospital, Third Military
Medical University, Chongging, China

Objective: Fear of falling is associated with falls and fall risk. The
University of Illinois at Chicago Fear of Falling Measure (UIC FFM)
is a self-report (optimal score=48) developed to investigate fear of
falling (Velozo & Peterson, 2001). Our purpose was to estimate the
clinical change threshold and diagnostic validity of the UIC FFM
for predicting falls in community-dwelling older adults in the US
and China. Method: From our research database of 95 US adults
(aged 60-97, M=81.9 years.), a cohort of 12 (aged 60—80, M=69.8
years.) was selected to match the age and living environment of
24 Chinese volunteers (aged 60-82, M=67.5 years). Volunteers
completed a demographic and fall history questionnaire (falls in
past 12 months) and the UIC FFM in their native language. Clini-
cal change threshold, sensitivity, specificity, likelihood ratios were
calculated. Results: The US reported 5 fallers [41%], 7 non-fallers
[58%] (Mean score=39.1/48) and the Chinese reported 13 fallers
[56.5%], 10 non-fallers [43.5%] (Mean score=36.3/48). The clini-
cal change threshold was 37/48 for both sites with sensitivity and
specificity of 0.60 and 0.86, respectively for the US and 0.62 and
0.80, respectively for China. Positive likelihood ratios were 4.29
for the US and 3.01 for China. Implications/Impact on Rehabilita-
tion: Result: are consistent with the literature that increased fear
of falling is associated with increased fall risk. The UIC FFM is
a simple, quick screen for fall risk in community-dwelling older
adults in the US and China.
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OR17-308-04

SAFETY REHABILITATION IN HYPERACUTE
PERIOD OF STROKE

Irina Sidyakina*, Vadim Ivanov, Tatyana Shapovalenko,
Konstantin Lyadov
Medical and Rehabilitation Center, Russia

Objective: Maximal realization of rehabilitation potential for pa-
tients after stroke is a primary purpose of neurorchabilitation. It is
necessary to provide active rehabilitation procedures in first days
after stroke for successful solution of this problem. The aim of this
study is safety evaluation for complex rehabilitation program in
hyperacute period of stroke. Materials and Methods: 239 patients
after ischemic stroke that arrived into intensive care unit in first two
days after event were included into this study. Main group counted
120 people (71 men), aged 65.4+13.8 years in average. Main group
was subjected to extended rehabilitation program, that included
standard rehabilitation program, stimulation methods, verticalization
on tilt table, cyclic training, and surface and intra-gullet electromy-
ostimulation in the case of bulbar disorders (level of conscience at
least 14 points according to Glasgow Coma Scale). Control group
counted 119 people (79 men), aged 68.2+12.2 years in average. Con-
trol group was subjected to standard rehabilitation program. When
brain structures dislocated and patients had truncated conscience,
intracranial pressure was monitored during procedures. In case of
hemodynamic instability, invasive BP monitoring was done, respi-
ration was monitored in case of respiratory compromise. Results:
In 3 months after beginning of rehabilitation, Bartel and Rivermed
scales measures in main group came to 47.3+2.6 and 4.2+0.2,
respectively, in control group 39.0+1.2 and 2.1+0.1, respectively.
Lethality in main group was 10.5%, in control 11.7%. Conclusions:
Early and extended rehabilitation is safe for patients with severe
cerebral stroke, if properly monitored, intensive therapy corrected
in time, functional outcome improves in remote period.

OR17-308-05

THREE DIMENSIONAL MOTION ANALYSIS OF
LUMBO-PELVIC RHYTHM DURING TRUNK
EXTENSION

Michio Tojima'*, Naoshi Ogata?, Yasuo Nakahara?,
Haruhi Inokuchi’, Arito Yodu', Nobuhiko Haga'’
!Department of Rehabilitation Medicine, Graduate School of Medi-
cine, The University of Tokyo, *Department of Rehabilitation, The
University of Tokyo Hospital, Japan

Objective: Coordination between hip and spine, known as lumbo-
pelvic rhythm (LPR), is usually expressed as lumbar hip ratio (LHR).
This study measured real-time LHR during trunk extension using
three dimensional motion analysis system (VICON). Methods: The
data of lumbar extension movement, categorized into backward and
forward phase, were captured using Plug-in gait and original marker
trajectories with VICON system in eight healthy males. The original
markers were placed on both paravertebral muscles at T11 level,
spinous processes of T10 and T12, and pelvis. We measured range
of motion (ROM) of lumbar spine and hip, center of gravity (COQ),
and waist/hip moment. We calculated LHR as the ratio of real-time
lumbar ROM to hip ROM. We divided each phase into ten parti-
tions and analyzed the differences among all partitions using 1-way
repeated measures ANOVA. Results: LHR significantly increased
from 1.2 to 1.9 (mean 1.6) in backward phase, indicating significant
movement of lumbar spine compared with hip movement at the
later phase of extension. In forward phase, LHR decreased from
1.9 to 0.5 (mean 1.5) although there was no significant difference
due to inter-individual variability. After the 70% of forward phase,
LHR decreased to <1.0 and the COG remained postero-inferiorly
compared with backward phase. Moreover, the flexion moment of
waist was twice as large as that of the hip. Implication/Impact on
Rehabilitation: Our novel method for measuring real-time LHR by
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VICON will be a useful tool for the analysis of the lumbar movement
in patients with spinal/hip disorder such as hip-spine syndrome.

OR17-308-06

SEXUAL PRACTICES IN MALE PATIENTS
SUFFERING FROM SPINAL CORD INJURY IN
PAKISTAN; A CROSS-SECTIONAL SURVEY OF 34
PATIENTS

Saeed Bin Ayaz, Muhammad Ali Raza Qureshi*, Zaheer
Ahmed Gill
AFIRM Rawalpindi, Pakistan

Aim and Objective: Spinal cord injury has major physiological and
psychological consequences affecting a man’s sexual desire, arousal,
erectile function and fertility. The aim and objective of this study
is to inquire about sexual practices in spinal cord injury patients.
Methods: After approval of hospital ethics committee and verbal
informed consent from patients, a total of 34 male patients (Age:
18-58 years) with established diagnosis of spinal cord injury were
sampled by convenience sampling. Medical record was reviewed
and face-to-face semistructured interviews were conducted. Patients
with sexual problems prior to injury or cognitive deficits were
excluded. Results: The mean age was 31+9 years. Majority (23)
was married and had education from 5" to 10" grade (18). Most
were paraplegics (32) with a complete injury (26). Majority (82%)
possessed sexual desire but was not sexually active following injury
(91%). Tactile stimulation was the preferred mode (50%) for penile
erection. Most of them failed to reach orgasm (68%) or ejaculate
(91%) yet satisfied with their sexual life (62%). No one could have
children following injury. Patients with incomplete lesions were
better in terms of sexual desire (88 vs 81%) and activity (25 vs
4%), reaching orgasm (50 vs 27%), achieving ejaculation (38 vs
0%) and satisfaction in sexual life (75 vs 58%) when compared to
those with complete lesions. Discussion: Following spinal cord
injury most male patients in Pakistan possessed sexual desire but
failed to reach orgasm and successfully ejaculate. None of them had
been able to become father of a child. However they were satisfied
with the way their sexual life was going on. The reason probably
was the over whelming negative effect of their physical disability.
Patients were so much concerned about their physical improve-
ment that they could not pay attention to their sexual shortcomings.
Physical ability was the only major desire they could wish for in
their future life. This information also guided us to improve our
efforts in providing education about sexual aspects of life follow-
ing impairments to the physically disabled. Potential Implications:
These findings were just a step forward in the research for sexual
rehab in Pakistan which hopefully would break the ice and make
people realize the importance of sexuality and the rehabilitation of
sexuality in life of a common man.

OR17-308-07

THE SELF-REPORT FECAL INCONTINENCE AND
CONSTIPATION QUESTIONNAIRE (FICQ) IN
PATIENTS WITH PELVIC FLOOR DYSFUNCTION

Ying-Chih Wang"*3*, Daniel Deutscher?, Sheng-Che
Yen’, Jerome Mioduski’

"University of Wisconsin-Milwaukee, *Focus On Therapeutic
Outcomes, Inc, *Northwestern University, *Maccabi Healthcare
Services, Israel, *Northeastern University, United States

Objective(s): Our purpose was to perform a psychometric analysis
of the Fecal Incontinence and Constipation Questionnaire (FICQ)
in patients seeking outpatient rehabilitation services due to pelvic
floor dysfunction (PFD), and to develop an Item Response Theory
(IRT)-based item bank suitable for computerized adaptive testing
(CAT) application for this patient population. Method: We assessed
a 20-item FICQ for unidimensionality and local independence,



differential item functioning (DIF), item fit, item hierarchical
structure, and test precision using IRT partial credit model. Data
were analyzed from 644 patients (mean age 52, SD 16, min 18,
max 91) being treated for their PFD in 64 outpatient rehabilitation
clinics in 20 states (USA). Results: Factor analyses supported the
two-factor subscales as original defined: items related to either
leakage or constipation severity. Removal of two items improved
unidimensionality and local independence. Among remaining items,
two items were suggestive of adjustment for DIF by age group and
by number of PFD comorbid conditions. Item difficulties were suit-
able for patients with PFD with no ceiling or floor effect. Mean item
difficulty parameters for each subscale ranged from 38.8 to 62.3,
and 28.1 to 63.3 (0 to 100 scale), respectively. Endorsed leakage
items representing highest difficulty levels were related to delay
defecation, and confidence to control bowel leakage. Endorsed
constipation items representing highest difficulty levels were related
to the need to strain during a bowel movement and the frequency of
bowel movements. Implications/Impact on Rehabilitation: To our
knowledge, this is the first study designed to develop an IRT-based
item bank suitable for CAT application for patients with PFD seek-
ing outpatient rehabilitation therapy.

OR17-308-08

THE THERAPUTIC EFFECTS OF REPETITIVE
TRANSCRANIAL MAGNETIC STIMULATION
OVER BLADDER DETRUSOR-SPINCTER
DYSSYNERGIA AFTER SPINAL CORD INDURY

Huilin Mo, Hua Yuan, Xiang Mu, Rui-Xue Zhang
Department of Rehabilitation and Physiotherapy, Xi-jing Hospital,
the Fourth Militay Medical University, China

Objective: We observed the effects of rTMS over detrusor-spincter
dyssynergia patients to find out whether it is efficient for detrusor-
spincter dyssynergia after SCI, which is yet not solved well enough.
Method: 18 patients with SCI and detrusor-spincter dyssynergia
were divided randomly into 2 groups: rTMS group and control
group. The rTMS group was treated with 20 Hz rTMS over L2
spinous process given 20 pulses per group with interval of 10s for
7 min, once per day. Both groups received the same medicine and
rehabilitation training. Urodynamic investigation and urinate diary
were used to evaluate the effects before and after the treatment and
1 week after it. Results: 'TTMS group had a significant increase in
Qmax and decrease in SLPP and PVR after the treatment,so as
in mean urinary frequency and mean urine volume. CMG also
increased but not significantly. The results even proceeded 1 week
after treatment. Control group got no significant change in all the
above. Impact on Rehabilitation: Patients with SCI always suffer
from LUTS due to lesion of micturition center in spinal cord and
related nerve tracts,in which detrusor-spincter dyssynergia the most
common and a big influence factor on QOL among SCI patients as
LUTS leads to susceptivity to urinary system infection,lesion of
kidney and bladder and catheterization-reliance. There is yet no
efficient way to solve it. The rTMS therapy shows an special effect
on modulating excitability of nerve centers without lesion,which
is thought to be useful as the dyssynergia seems to be caused by
the imbalance of excitability of autonomic micturition centers in
spinal cord.

OR17-308-09

CAN EARLY REHABILITATION AFTER TOTAL
HIP ARTHROPLASTY REDUCE ITS MAJOR
COMPLICATIONS AND MEDICAL EXPENSE?
A RETROSPECTIVE LONGITUDINAL COHORT
STUDY FROM 1997 TO 2009

Willy Chou'?, Pei-Chi Hsiao', Kuo-Shu Yuan’, Hing-
Man Wu', Daniel Chiung-Jui Su’

Oral Presentations 73

!Department of Physical Medicine and Rehabilitation, Chi Mei
Medical Center, Tainan, *Department of Recreation and Health-
Care Management & Institute of recreation Industry Management,
Chia Nan University of Pharmacy & Science, Tainan, *Department
of Business Management, National Sun Yat-sen University, Kaoh-
siung, Chinese Taipei

Objective: The purpose of the study is to investigate whether
early rehabilitation can reduce the occurrence of post-total hip
arthroplasty (THA) complications and medical expense within one
year post-surgery. Method: Data from Taiwan’s National Health
Insurance Research Database from 1997 to 2009 were used in our
retrospective longitudinal cohort study. A total of 1841 patients who
received total hip arthroplasty (ICD-9-CM: 8151) were selected
from 1998 to 2008 for our retrospective study. We then divided the
patients into 3 groups based on the time they receive rehabilita-
tion, namely, a group received rehabilitation within 1 week after
discharge (within 1 week group), a group received rehabilitation 1
week after discharged (after 1 week group), and the group without
rehabilitation (no rehabilitation group). A time frame of one year
were set when depicting rehabilitation intervention, the occurrence
of complication after the surgery and medical expense in this study.
Results: We found that the rate of prosthetic infection and revision
of hip replacement was higher in the after 1 week group when
compared to within 1 week group (odds ratio=2.830, p=0.0403;
odds ratio=3.02, p=0.0237). In addition, The results of exponential
regression analysis showed that, compared with the within 1 week
group, the after 1 week group had higher total medical expenses
(exponential regression coefficient: Exp. (B)=1.78, p<0.0001),
and the no-rehabilitation group had lower total medical expenses
(Exp. (B)=0.80, p=0.0007). Implications/impact on rehabilitation:
The results of our study revealed that early rehabilitation(within 1
week) after total hip arthroplasty can significantly reduce the rate
of prosthetic infection, revision of hip replacement and the total
medical expenses within 1 year after the surgery.

OR17-311A-01

THE IMPACT OF EXERCISE DURING
PREGNANCY ON NEONATAL OUTCOMES - A
RANDOMIZED CONTROLLED TRIAL

Ardiana Murtezani'*, Myrvete Pacarada®, Zana
Ibraimi’, Arian Nevzati*, Nerimane Abazi'

!University Clinical Center of Kosovo, Macedonia, *Gynecologic
and Obstetric Clinic, University Clinical Center of Kosovo, *De-
partment of Pharmacy, Faculty of Medicine, University of Kosovo,
Macedonia, *Department of Physiotherapy and Occupational
Therapy, University Hospital, Zurich, Switzerland

Background: The effect of exercise training during the course of
pregnancy on the newborn’s birth weight is unclear. This study
examines the effect of aerobic and strength conditioning exercise
performed during the second and the third trimester of pregnancy
in nulliparous, previously inactive women on the newborn’s out-
come. Methods: Sixty-three nulliparous, previously sedentary,
were randomly assigned to either an exercise (n=30) or a control
(n=33) group. The subjects participated in the exercise group (EG)
focused on aerobic and strength - conditioning exercise in three
sessions for about 20 weeks. We registered the birth weight, birth
length, gestational age at time of delivery, Apgar score and head
circumference of the newborn. Results: There were no statistically
significant differences between the two groups in mean birth weight,
length, head circumference, and length of gestation. There was a
significant difference between two groups in Apgar scores at 1 min
(»p=0.036) and 5 min (p=0.015) with newborns of the EG scoring
higher than the CG. Conclusions: Supervised, acrobic and strength
conditioning exercise performed over the second and third trimester
of pregnancy does not have a negative impact on the newborn’s
body size and health.
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OR17-311A-02

REDUCED COMPLEXITY LEVEL OF BRAIN
WHITE MATTER STRUCTURE IN TRAUMATIC
BRAIN INJURY

Venkateswaran Rajagopalan’ Luduan Zhang?, Glenn
Wylie’, Guang Yue'

'Human Performance and Engineering Laboratory, Kessler Foun-
dation Research Center, West Orange, NJ, °LZ Biomedical LLC,
Denver, CO, *Center for Neuroimaging Research, Kessler Founda-
tion Research Center, West Orange, NJ, United States

Objective: Traumatic brain injury (TBI) is one of the leading causes
of death and disability among young Americans. So far, no objective
tools exist to accurately assess brain injury for making unbiased
diagnosis and estimating injury progression and function recovery.
Animal and recent human studies of TBI have consistently shown
damage in brain white matter (WM). Therefore, WM parameters
based on MRI data may potentially serve as a noninvasive biomarker
for diagnosis, evaluation of injury progression and/or functional re-
covery of TBI. The purpose of this study was to explore the usage of
fractal dimension (FD), a measure of brain WM structural complex-
ity, as a potential biomarker for TBI. Method: High resolution 3D
T1-weighted MR images were obtained using Siemens Allegra 3T
scanner in controls (n=13) and TBI patients with moderate to severe
injury (n=17). FD values were estimated for brain WM skeleton
and found that they were significantly lower in TBI than controls.

Results: Significant reductions in Brain WM skeleton FD values
were observed in TBI patients when compared to controls, indicating
reduced complexity of the WM structures. FD values were found to
be reduced in both the right and left brain hemispheres irrespective
of'the side of the injury. Implications/Impact on Rehabilitation: TBI
results in reduced brain WM structural complexity, and that FD is
sensitive to WM changes in TBI. Correlation analysis between the
FD measure and clinical evaluations of TBI and patients’ cognitive/
sensorimotor function, which is underway, may eventually reveal
FD as a potential biomarker of TBI.

OR17-311A-03

EFFECT OF REPETITIVE TRANSCRANIAL
MAGNETIC STIMULATION ON RECOVERY OF
SENSORIMOTOR FUNCTION AND ITS NEURAL
STEM CELLS RELATED MECHANISM IN
EXPERIMENTAL FOCAL CEREBRAL ISCHEMIA

Jinghui Zhang', Xiaohua Han’, Xiaolin Huang’
!Department of Rehabilitation Medicine, The Third Affiliated Hospi-
tal, Sun Yat-sen University, Guangzhou, ’Department of Rehabilita-
tion Medicine, Tongji Hospital, Tongji Medical College, Huazhong
University of Science and Technology, Wuhan, China

Objective: To investigate the effect of repetetive transcranial magnetic
stimulation (rTMS) on the recovery of sensorimotor function, the
proliferation of neural stem cells (NSCs) and the expression of miR-
106b family in the brain of rats subjected to focal cerebral ischemia.
Methods: A rat model of acute focal cerebral ischemia was established
using transient middle cerebral artery occlusion (tMCAO) technique.
Rats were randomly assigned to control group, tMCAO group and
rTMS group. rTMS treatments (30 pulses per train, 50-second break,
10 trains, 120% of resting motor threshold) were targeted to ipsile-
sional M1 cortex and performed once per day since the 1st day after
tMCAO. Sensorimotor function was evaluated before treatment and
on the 7" day of treatments. On 7% day of treatments, the prolifera-
tion of NSCs in ipsilesional subventricular zone was identified by
double immunofluorescence staining (BrdU/nestin). The expressions
of miR-106b family(miR-25, miR-93 and miR-106b) were evaluated
using quantative PCR. Results: On the 7th day of treatments, the
scores of postural signs and lateral resistance, the density of BrdU+/
nestin+ cells and the expression of miR-106b family in rTMS group
increased significantly compared with control group and tMCAO
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group. Implications/impact on rehabilitation: rTMS may enhance the
recovery of motor function via the proliferation of NSCs by activation
of miR-106b family. The finding provides evidence to support the
clinical application of rTMS in stroke.

OR17-311A-04

PHYSIOLOGICAL ISCHEMIA TRAINING
IMPROVES ENDOTHELIAL PROGENITOR
CELLS’ FUNCTION

Chunxiao Wan', Jianan Li’
!The Chinese PLA General Hospital, Beijing, *Nanjing Medical
University, Nanjing, China

Objective: This study aims to investigate the effects of physiological
ischemia training (PIT) on the function of endothelial progenitor
cells (EPCs) in rabbits with intermittent myocardial ischemia.
Method: Eighteen male adult New Zealand rabbits were randomly
divided into three groups (n=06): sham-operated group (SO); only
intermittent myocardial ischemia group (IMI); PIT together with
IMI group (PT). PIT was induced by electrical stimulation (40%
maximum current strength, 1 ms, 40 Hz) for 4 min a session, twice a
day, 5 days a week, for 4 weeks. IMI was induced by left ventricular
branch intermittent occlusion for 2 min a session, twice a day, also
for 4 weeks. 20 mls blood was drawn from ear central artery before
and post the 4-week experiment in all groups. The number of EPCs
(CD347/Flk-1%) in blood was counted by fluorescence-activated
cell sorter. EPCs were isolated, culture and identified by double-
positive staining with Dil-Ac-LDL and UEA-1. EPC migration
and proliferation were detected with a modified Boyden chamber
and the MTT assay, respectively. EPCs apoptosis was evaluated
by flow cytometric analysis. Results: EPCs were characterized by
Dil-Ac-LDL and UEA-1double staining. A increase of circulating
EPCs in Group IMI and PT post 4 week training were observed.
Group PT significently promoted EPCs migration to 196+22%
(p<0.05), compared with Group MI and SO. However, there were
no significant difference between EPCs proliferation and apoptosis
founded in all groups. Implications: Our results indicate that PIT
could enhance EPCs’ numbers and functional activity, which will
contribute to the angiogenesis process.

OR17-311A-05

ENDOCHONDRAL OSSIFICATION IS
ASSOCIATED WITH CGRP INNERVATION
IN RESPONSE TO LOW INTENSITY PULSED
ULTRASOUND STIMULATION IN A BMP
INDUCED ECTOPIC OSSIFICATION MODEL

Xiaoyun Wang'?, Xia Guo'

'Department of Rehabilitation Sciences, The Hong Kong Polytechnic
University, Hong Kong, *Guangdong provincial work injury reha-
bilitation center, Guangzhou, *Guangdong provincial work injury
rehabilitation center, Guangzhou, China

Objective: Although low intensity pulsed ultrasound (LIPU) promot-
ing chondrocyte proliferation and matrix production has been well
documented, the underlying mechanism is still unclear. Previous
study indicated that sensory nerve fibers may influence chondro-
cytes via local release of neuropeptides. The present study aimed
to investigate CGRP innervation in endochondral ossification in
response to LIPU for clarifying the mechanism of effect of LIPU
on chondrocytes. Method: Twenty-four New Zealand white rabbits
were used. Bilateral transverse processes at L5—L6 were exposed
and a PDLLA scaffold loaded with rhBMP-4 was implanted onto
transverse processes of each side to establish an ectopic ossifica-
tion model. Each rabbit received LIPU treatment at the surgical
site unilaterally, and the other side served as control. Animals were
sacrificed at 3 days, 1 week, 3 weeks, and 7 weeks postoperation
for assessments. Results: On sham LIPU side, CGRP-positive



nerve fibers were found at the fibrous tissues which surrounded
the cartilage tissue. However, on LIPU side, CGRP-positive nerve
fibers were visible not only in fibrous tissues, but also in cartilage
tissues. There were more cartilage tissues on LIPU side than sham
LIPU side. Moreover, the density of CGRP-positive nerve fibers
was significantly higher on LIPU side than sham LIPU side. At |
week postoperation, chondrocyte proliferation rate, cell nuclear size,
and the ratio of cell nuclear to whole cell were significantly higher
on LIPU side than sham LIPU side. Implications: LIPU promotes
CGRP ingrowth into endochondral ossification, which in turn may
contribute to the promoting effects of LIPU on chondrocytes.

OR17-311A-06

STUDY ON OSTEOGENESIS PROMOTED BY LOW
SOUND PRESSURE LEVEL INFRASOUND IN VIVO
AND SOME UNDERLYING MECHANISMS

Hua Yuan', Xiang Mou', Hua Long?

!Department of Rehabilitation and Physiotherapy. Xijing Hospital,
the Fourth Military Medical University, *Department of Orthope-
dics, Tangdu Hospital, the Fourth Military Medical University,
China

Objective: To clarify the effects of low sound pressure level (LSPL)
infrasound on local bone turnover and explore its underlying mecha-
nisms. Method: Forty-six femoral defected rats were stabilized with
a single-side external fixator and divided into infrasound group
and sham group. Infrasound group rats were exposed to LSPL
infrasound for 30 min twice everyday for 6 weeks. The pertinent
features of bone healing were assessed by radiography, peripheral
quantitative computerized tomography (pQCT), histology and im-
munofluorescence assay. Results: Infrasound group showed a more
consecutive and smoother process of fracture healing and modeling
in radiographs and histomorphology. It also showed that at 6 weeks
after infrasound treatment, significantly higher average bone mineral
content (BMC, 1.36+0.26 vs 1.01+0.18, p<0.05) and bone mineral
density (BMD, 593.5£27.6 vs 437.1£47.5, p<0.01). Immunofluo-
rescence showed increased expression of calcitonin gene related
peptide (CGRP) —positive fibers in or around the fracture segment.
While Neuropeptide Y (NPY) innervation presented a two-phase
property: increased NPY-positive immunofluorescence in the first 2
weeks and decreased NPY-positive immunofluorescence after then.
Implications: The results suggested the osteogenesis promotion
effects of LSPL infrasound in vivo. Neuro-osteogenic network in
local microenviroment was probably one target mediating infrasonic
osteogensis effects, which might provide new strategy for accelerat-
ing bone healing and remodeling.

OR17-311A-07

THE ANALGESIC EFFECT OF ELETRO-
ACUPUNCTURE ON PRIMARY AFFERENT
TRANSMISSION MEDIATED BY P2X3 RECEPTOR
IN CHRONIC NEUROPATHIC PAIN STATES

Wansheng Wang, Wenzhan Tu, Ruidong Cheng, Sai
Wang, Fen Cao, Lihua Ruan, Li Zhang, Yinping Lai, Jie
Hu, Song-He Jiang

The Second Affiliated Hospital of Wen zhou Medical College, China

P2X is a family of ligand-gated ion channels acting by adenosine
5’-triphosphate disodium (ATP), especially the subtype P2X3 in
primary sensory neurons, plays a key role in the transmission of
neuropathic pain at peripheral and spinal sites. Neuropathic pain is
the most difficult type of chronic pain to treat, however, electroacu-
puncture (EA) has been accepted to effectively treat chronic pain in
clinic widely. In order to determine the role of EA on neuropathic
pain mediated by P2X3 receptors in dorsal root ganglion (DRG)
neurons and spinal cord, Chronic constriction injury (CCI) model
was used as neuropathic pain model, Male Sprague Dawley rats
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were used for the studies and were divided into 4 groups at random,
including sham CCI group, CCI group, CCI plus contralateral EA
group and CCl plus ipsilateral EA group. The mechanical withdrawal
threshold (MWT) and the thermal withdrawal latency (TWL) were
recorded respectively. At day 14 after operation the DRG neurons
were quickly isolated from the CCI rats and the P2X3 receptors
agonists ATP evoked currents in DRG neurons were examined by
whole cell patch-clamp after application of A-317491, a selective
non-nucleotide antagonist of P2X3 and P2X2/3 receptors. P2X3 re-
ceptor expression in the DRG neurons and spinal cord was evaluated
by Western blotting and immunohistochemistry respectively. In this
study, the MWT and TWL of CCI group are lower than other three
groups (p<0.01) and the expression of P2X3 receptors of DRG and
L4-L6 spinal cord were higher than other groups (p<0.01), while the
MWT and TWL of EA groups were higher than the CCI group and
the expression of P2X3 receptors of DRG and L4-L6 spinal cord
were lower than CCI group (»p<0.01), but no significant difference
were found between the two EA groups (p>0.05). The amplitudes
of the currents in EA groups were much smaller than those obtained
in CCI group after application of 100 uM/L ATP (p<0.01), while
the amplitudes of the currents were reduced gradually by applica-
tion of A-317491 from low to high concention, but the inhibition to
currents in EA groups were stronger than other groups. The results
showed that EA may inhibit the primary afferent transmission of
neuropathic pain induced by P2X3 receptor, further more, EA and
A-317491 have a co-effect in inhabiting the currents mediated by
P2X3 receptors in DRG neurons.

OR17-311A-08

n-TYPE TOPOLOGY BASED ON IMPLANTABLE
WIRELESS POWER TRANSMISSION SYSTEM

Jian Chen, Yao Li, Jun Sun, Wei Zhang
Chonggqing Institute of Green and Intelligent Technolosy, Chinese
Academy of Sciences, China

Objective: In this study, we described a novel topologic structure
for wireless power transmission from single external coils to mul-
tiple implantable micro devices inside the body tissue. Method:
Wireless power transmitters are designed based on class n-type
topologic structure, which greatly improved the impedance match-
ing efficiency of Class-E power amplifier. Mathematical Models
based on resonating chopper MOSFET and class n-type imped-
ance matching network are used to optimize the system. By using
high-flux, low-loss inductors, the new topologic structure enables
an optimal wireless power transmission system with significant
high-efficiency, low-loss energy transmission. Results: We have
designed and developed the transmission system with the new
topology structure. The efficiency of the system reaches 89.4%,
and the power on the 50 ohm high-power RF load is 23.4W.
Implications: This wireless power transmission system with new
topologic technology provided an efficient solution for implant-
able micro device. It is possible to apply this new power supply
scheme for multiple implantable functional electrical stimulation
devices and chronicle neuromuscular disease which both needs
multiple functioning units and long term treatment.

OR17-311A-09

TACTILE STIMULATION OF ACUPOINTS CAN
INFLUENCE BRAIN MOTOR NETWORK

Pengxu Wei', Ruixue Bao?
!National Research Center for Rehabilitation Technical Aids, Bei-
jing, *China Rehabilitation Research Center, Beijing, China

Objective: To explore effects and mechanisms of tactile acupoint-
stimulation on brain motor network. Method: We recruited ten young
healthy volunteers and collected T1 and T2* images with a 3T MRI
scanner. The duration of fMRI scanning was 570 s, consisting of
9 rest-task cycles (30 s for each condition). During task periods,
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subjects performed repeated right-foot dorsiflexion/relaxation. We
applied tactile stimulation in six of the nine task blocks; each of
the two acupoint (ST36 and SP6 of the right leg) was stimulated
three times in a randomized order, respectively. Hence, the task
condition had three variations: the task alone, and the task coupled
with tactile stimulation of either acupoint. The data were analyzed
with SPM8 and Connl.2. Results: The motor task alone mainly
activated bilateral area 6, area 4, S1, SPL and IPC at the threshold
FDR-corrected p<0.05, with a strongleft-side predominance excep-
tarea 6 and IPC. The task combined with tactile stimulation evoked
moreextensive activations. Conn analysis further demonstrated that
concurrent tactile stimulation enhanced functional connectivity
between left paracentral lobule and area 6, temporal lobe, occipital
lobe, S2, cerebellum, etc (p<0.001 with extent threshold 10 voxels).
The two acupoints induced different effects. Implications/Impact
on Rehabilitation: Tactile acupoint stimulation can enhance cortical
activity during movement; this effect may stem from strengthened
functional connectivity between brain regions related to motor
control. Acupoint-specific effects provide abundant targets for
therapeutic intervention. Acupoint stimulation during movement
may be a promising method for motor rehabilitation.

OR17-311B-01

KNOWLEDGE OF PAKISTANI HEALTHCARE
PROFESSIONALS (HCPS) TOWARDS DISABILITY
AND REHABILITATION MEDICINE

Nasir Mansoor Sahibzada'*, Farooq Azam Rathoré?,
Hira Mubashir®

!CMH Kohat, Pakistan, °CMH Lahore, Pakistan, SArmy Medical
College, Nust, Rawalpindl

Objective: To assess the knowledge of Pakistani HCPs towards
disability and Rehabilitation Medicine using a structured question-
naire. Methods: A self-administered four item questionnaire was
constructed and pilot tested before being distributed among 450
HCPs across Pakistan. The HCPs included physicians, nurses and
allied health care professionals having a work experience of at least
six months.Response rate was 90%. 381 forms were analyzed and
descriptive statistics were performed. Results: The majority of the
respondents were females (56.2%), physicians (80%), working in
public/military hospitals (77%) and had a professional work experi-
ence between 1-10 years (68.5%). The majority of the respondents
(94.2%) had contact with a person with disability (as a patient,
colleague or a family member). One third (129) of the respondents
correctly named two or more famous national/international disabled
persons. Most (78.2%) of the respondents named “Rehabilitation
Medicine Physician” as the most appropriate person to treat physi-
cal disabilities followed by physiotherapist (16%). When asked to
describe Rehabilitation Medicine, most of the respondents answered,
“multidisciplinary” (80.6%) followed by “physiotherapy” (9.1%)
and “exercises” (3.7%). Implications/impact on rehabilitation:
General knowledge and awareness regarding disability and PWD
among Pakistani HCPs as assessed by this four item questionnaire
is adequate in some domains and poor in others. Disability aware-
ness should be part of the under and post graduate curriculum for
all HCPs. The PWD support groups and organizations need to be
more vocal and proactive in their efforts to fight mobility barriers
and social stigmatization.

OR17-311B-02

A SWOT ANALYSIS OF POST GRADUATE PRM
EDUCATION IN PAKISTAN

Farooq A Rathore', Sahibzada Nasir Mansoor?, Zahid
Rustam’

!Combined Military Hospital, Lahore Cantt, *Combined Military
Hospital, Kohat Cantt, *Combined Military Hospital, Muzaffarabad
Cantt, Pakistan
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Objective: To present an overview of the Post Graduate PMR edu-
cation and training system in Pakistan. To identify challenges and
opportunities to improve PMR education in Pakistan.Recommend
actions for the PMR faculty in Pakistan and South Asia to strengthen
PMR education and training in South Asia. Method: An electronic
literature search was carried out at Medline, OVID, Google scholar,
Science direct, Springerlink etc. (1960-2012; English language
only) with key words; medical education, Pakistan; residency; medi-
cal training; core curriculum; rehabilitation medicine; physiatry;
health care; analysis.College of Physicians and Surgeons, Pakistan
manual of training and course curriculum in PMR was reviewed.
Informal discussions were held with PMR residents and consultants
all around Pakistan to explore their experiences and perspectives
on strengths and weaknesses of the current PMR education system
in Pakistan. Results: Strengths: -Diversity of patient:Exposure to a
large number of patients with different minor and major physical
disabilities. Early exposure to procedures and independent patient
consultation. - Performing multiple roles to compensate for an
absent member of the Rehab team. Weaknesses: - No exposure to
PMR at under graduate level.- Lack of PRM residents. Outdated
curriculum. - No mandatory program of CME, CPD in PMR. - No
international recognition of the Pakistani PMR fellowship (in the
USA, Europe and Australia). - No exposure to latest trends in the
PMR education and management of complex neurological and or-
thopedic disabilities. - Concept of multidisciplinary team approach is
missing in most of the training institutes. Opportunities: - Need for
disability related research in Pakistan. - Opportunities for collabora-
tive research nationally and internationally. - Availability of Clinical
fellowships and academic observer ships in centers of excellence
abroad. - Establishment of academic liaison and mentorship with
international PRM faculty with faculty and resident exchange pro-
gram. - Opportunity Distant learning program. Implications/Impact
on Rehabilitation: PMR education in Pakistan has advanced in the
last fifteen years, resulting in better training, research publications
and international collaborations. But there is still lot of room for
improvement. Collaboration and training is the key and can help to
further strengthen PMR training in Pakistan.

OR17-311B-03

ACTIVITY- AND PARTICIPATION-RELATED
ICF DISABILITY OF COMMUNITY-DWELLING
DISABLED MEASURED BY WHODAS-II

Ja-Ho Leigh', Hyun Jeong Im', Youngsun Ro?, Jeongmi
Park’, You Lim Yim', Wan Ho Kim'*

!Department of Rehabilitation Medicine, Korea National Rehabili-
tation Center, *Graduate School of Public Health, Seoul National
University, Korea

Objectives: The purpose of this study was to identify ICF activ-
ity- and participation-related disabilities using the World Health
Organization Disability Assessment Schedule Il (WHO-DAS II) for
community-dwelling people with disabilities (PWD). Methods: Data
were collected by the questionnaire survey of 1088 home-dwelling
disabled from 65 health care center involved in community-based
rehabilitation program. Demographic profile, socioeconomic fac-
tors and subjective health perception were asked. To measure the
physical impairment and participation, Modified Barthel Index
(MBI), and WHODAS II were also surveyed. Calculated scores of
6 domains of WHODAS 11 were categorized in terms of percentage-
span in ICF disability levels. We divided subjects into two groups;
with severe/complete disability or not. Logistic regression was used
to find out associations with personal and environmental factors.
Results: The survey was completed by 967 participants. Associa-
tion between disability and personal, environmental factors were
analyzed. Female gender was associated with low disability for
‘Getting along with people’ domain. Lower economic state also
was highly predictive of all domains except ‘Understanding and
Communication’. There was also a significant interaction effect
between disability in ‘Household activities’ and the existence of



spouse. More rural residence is positively associated with disability
in ‘Getting around’(GA) and ‘Participation in society’ domains.
Detached housing type is favorable in ‘Self-care’ domain, whereas
apartment housing type is favorable in GA domain. /mplications:
This is the first Activity- and participation- related disability survey
that performed in Korean PWD. Further stratified, sampled surveys
are needed to assess unmet needs for social participation of PWD.

OR17-311B-04

EXPERIENCES OF PARTICIPATION IN A
SWEDISH SOCIETY AMONG ADULTS WITH
CEREBRAL PALSY OR SPINA BIFIDA:
INVOLVEMENT AND CHALLANGES

Karin Térnbom
Gothenburg University, Sweden

Objective: Participation in the community is vital to mental health
and is beneficial to individuals and society. Participation of all citi-
zens means mutual advantages for individuals and for society. This
article offers insight into the ways in which people with cerebral
palsy (CP) and spina bifida (SB) reflect upon their experiences of
social participation in a Swedish society. Italso provides a discus-
sion of factors that can influence the possibilities for participation
in this group. Method: Qualitative methodology was used to explore
experiences of participation in adults with CP or SB by means of
semi structured interviews. Results: Themes that appeared in the
material were: Attitudes and treatment, Human rights, Equality,
Possibilities for being influential and Being disabled in the media.
Participants emphasized the importance of their human rights, to
be accepted by others and to be treated equally. The participants
also expressed a desire to make a contribution on the labor market,
to have sustainable relationships and to be engaged in different
projects. Participation was described as a process of interaction
between a person and society, where there is mutual responsibility
with respect to integration. Using the social model of disability,
disabled persons are surrounded by barriers ofsocietal and judg-
mental attitudes. Implication: These results provide researchers,
policymakers, and human services practitioners in the disability field
essential knowledge of possible barriers for full social participation
among adults with CP or SB specifically, but also among persons
with visible disabilities more generally.

OR17-311B-05

BURNOUT SYNDROME AMONG PHYSICAL AND
REHABILITATION MEDICINE DOCTORS

Laszlo Irsay*, Rodica Ungur, Monica Borda, Viorela
Ciortea, Ioan Onac
University of Medicine and Pharmacy, Romania

Introduction: Burnout syndrome is a characteristic of workers in the
health care and education system that occurs due to persistent stress-
ors. For physicians, in practical terms, this phenomenon is very im-
portant because it affects professional efficiency, performance, and
thus has an impact on medical decisions. This syndrome is associated
with depersonalization, emotional exhaustion, depression, anxiety,
cynicism towards patients, indifference and increased consumption
of alcohol. Methods: Burnout syndrome can be quantified by the
Maslach questionnaire. The authors have anonymously conducted
this questionnaire electronically to physicians in the specialty of
rehabilitation and physical medicine. Results: In the study, 73 sub-
jects (61 women, 12 men) were included. The questioned doctors
largely experienced emotional exhaustion (burnout rate of 64.38%),
changing performance events, and causing workplace phenomena.
Some of the personal data of the participants showed: Married
people described a deeper state of professional incompleteness;
Emotional resources were diminished in women; People working
in a private system had less of an emotional consumption. Conclu-
sions: Compared with other specialties (from other countries as
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well), exhaustion syndrome among rehab doctors is very severe,
especially the feeling of emotional consumption and professional
acomplishment.

OR17-311B-06

HOW CAN I FIND THE BEST QUALIFIED
ORTHOPEDIC FOR MY PROBLEM NEARBY - A
NEW REGIONAL ORTHOPEDIC SEARCH PORTAL
ON WWW IN LOWER RHINE AREA - GERMANY

Stephan Gruener
Orthopaedic ambulance Dr. Gruener, Germany

Objective: Presentation of a regional orthopedic web search portal
based on a database on about 115 orthopedic with about 140 data/
person (complete>16.000 data). Method: In 2007 a local group of
the professional association of German Orthopedics and Trauma
Surgeons (BVOU) called “Competence Network Orthopedic and
Trauma Surgery Lower Rhine Area” was founded in the lower
Rhine area, a region with about 4 million inhabitants. Now it is a
network of 115 members working in doctor’s office or in hospital,
being conservative and half of them also operative. We have com-
plete data of each member, checked out and regularly updated in
two questionnaires. First one consists of four groups: 16 special
qualifications recognized by the medical state association (e.g.
acupuncture or physical therapy), 13 other specials (e.g. infant
hip ultrasound or osteology), 16 different kinds of membership in
programs on special topics with various health insurance companies
(e.g. concerning ambulant operations, endoprostheses, osteoporosis
or rehabilitation) and 40 special topics on diagnosis and therapy not
being payed by the general health insurances (e.g. bone densiometry
or PMT). The Second one concerns the operative items, including
ten groups (kind of organization and nine different body regions)
with complete 67 items. All results can be easily found on www.
rheinortho.de, searching in these groups or by BOOLE-search,
results sorted by address and alphabetical impact. www.rheinortho.
de is an easy-to-use and probably the most detailed search engine
in web for orthopedic-rehabilitative medicine in Germany — a way
to find the best regional expert.

OR17-311B-07

ANALYSIS OF PAIN, DEPRESSION AND
COMMUNITY INTEGRATION IN EARTHQUAKE
SURVIVORS WITH SPINAL CORD INJURY

Xiaorong Hu'?, Jianan Li3, Xia Zhang'?, Chengjie
Yan'?, Huacong Wen'?, Hong Jin’

!Department of Physical and Rehabilitation Medicine, First Affili-
ated Hospital of Nanjing Medical University, Nanjing, *Caring For
Children Foundation, Hong Kong, China, *World Health Organiza-
tion Liaison Sub-Committee on Rehabilitation Disaster Relief of
the International Society of Physical and Rehabilitation Medicine,
Assenede, Belgium, ‘Mianzhu People's Hospital, Deyang, China

Objective: This study compares pain, depression and community
integration in 2008 Sichuan earthquake survivors with spinal cord
injury (SCI) at hospital discharge and at 3-year follow-up in the
community, and analyze the relationship of pain, depression and
participation. Methods: Twenty-three subjects with spinal cord
injury completed demographic and medical questionnaires and
underwent medical examination at discharge from a hospital reha-
bilitation department. The visual analogue scale (VAS) was used
for evaluating patients’ pain degree, and the patient health question-
aire-9 (PHQ-9) was used for depression status in community. The
Craig handicap assessment and reporting technique (CHART) was
utilized to evaluate social participation function. Results: The PHQ-9
score showed a significant decrease after 3 years in the community
(p<0.05), while the VAS score was reduced with no statistical
significance (p>0.05). The total score of the CHART results, as
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well as the physical independence, mobility and occupation region
showed a significant improvement (p<0.05). The degree of pain
was related with the physical independence, occupation and social
integration. However, there was no relationship between depression
and the community integration. Implications: Overall depression
status and community integration, including the physical independ-
ence, mobility and occupation were significantly improved when
the SCI survivors returning to their daily life in the community.
However, no significant difference in the pain degree, the cognitive
independence and social integration at baseline and after three years
was observed. Special attention should thus be paid to the chronic
pain measurement in the community-based rehabilitation for the
earthquake survivors with SCI.

OR17-311B-08

IMPLEMENTATION OF PRM TRAINING
COURSE IN MEDICAL STUDENT EDUCATIONAL
TRAINING CURRICULUM; IRANIAN
EXPERIENCE

Seyed Mansoor Rayegani
Shahid Beheshti Medical University, Iran

History of introducing PRM in Iran medical practice goes back to
late 1960s and early 1970s. From that dates a series of lectures were
presented for medical students by academic physiatrists covering
some of the most encountered rehabilitation topics. Expansion of
medical colleges and increased numbers of medical students in
addition to growing population, elderly, industrialization, and also
occurrence of natural disasters necessitated medical students and
related specialty residents to be more familiar with PRM. After
1979 revolution and subsequent battles such as Iraq-Iran war with
resulted Veterans and their disability, rehabilitation was established
as an obligation in medical practice. In spite of establishment of
residency training programs there was no national and structured
training course for medical students. Each medical college accord-
ing to its local potentials and interests had some training programs.
After preparing national curriculum for medical students training in
2007, the Iranian society of PMR with collaboration of Iranian board
of PMR with assistance of Iranian CGME organized a committee
for preparing PRM education materials for medical students. The
result of this committee was a one months program with detailed
task for medical students during internship period that will be dis-
cussed in the presentation.

OR17-311B-09

SINO FRENCH COOPERATION IN THE FIELD OF
PRM

Francis Le Moine'*, Wei Guo', Patrick Nenert', Luc
Maynard', Shilong Sun'?

'UGECAM/CHM/FEDMER, France, *Popular Hospital ZENHG-
ZHOU HENAN, China

A project of Sino French cooperation in the field of PRM has been
formed with the French Federation of Physical Medicine and Reha-
bilitation (FEDMER) and one of the Zhengzhou hospital medical
staff. Pooling the knowledge of two teams one another Chinese
French oriented efficiency of the management of patients within our
specialty. Together within a medical team and health care benefits of
Traditional Chinese Medicine and Rehabilitation Medicine French
for the benefit of patients. Bring up a new expanded vision of PRM in
China and France, certe the outbreak of new technologies (robotics,
home automation.) but also in the course and care programs as pa-
thologies. Thus we initiated this cooperation by creating in a hospital,
a structure of about 3000 m? on 3 levels in the city of Zhengzhou
HENAN Province, which will include a technical rehabilitation up-
scale hospitalizations rooms as well as rooms for lessons. Exchange
of medical and paramedical students will be organized between our
two countries for both learning and teaching of the MPR. This virtu-
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ous model of cooperation will act in harmony despite different initial
cultures but will harmonize around the patient’s benefit. Beyond
medical cooperation project is essentially built on the Sino-French
friendship by reciprocal visits in China and France.

OR18-301AB-01

EXERCISE TRAINING REGULATES SKELETAL
MUSCLE ATROPHY CAUSED BY CANCER
CACHEXIA

Peijun Gui, Satoru Ebihara*, Naohiro Kashiwazaki,
Kumiko Ito, Takae Ebihara, Masahiro Kohzuki
Tohoku University Graduate School of Medicine, Japan

Objective: Cachexia is known as a multifactorial wasting syndrome
notably with skeletal muscle atrophy, which is responsible for death
of nearly one-third of cancer patients. Exercise training has been
suggested as a promising countermeasure to cachexia as well as
cancers. However, how exercise counteracts cachexia-provoked
muscle wasting is unclear. In this study, we evaluated the effect
of exercise training on skeletal muscle wasting caused by cancer
cachexia. Method: Male wild-type C57BL6/J mice were divided
into sedentary (S), sedentary tumor-bearing (T), exercised (E) and
exercised tumor-bearing (TE) groups. Anti-cachexia effects were
assessed using the Lewis Lung Carcinoma (LLC) tumor model.
Exercise training was performed on a treadmill at a speed of 12
m/min, 0 grade incline, for 60 min/day, 5 days/week. Body mass,
food intake and tumor size were measured per day. Mice were
sacrificed four weeks later. The tumor, skeletal muscles and white
adipose tissue (WAT) were dissected and weighed. The intracellular
MAFbx and MuRF-1 were quantified by Western blotting. Results:
In sedentary tumor-bearing (T) group, the injection of LLC caused
tumor growth, significant loss of WAT and skeletal muscles, and
marked increases of both MAFbx and MuRF-1 expressions in gas-
trocnemius muscle (GA). Compared with T group, exercise induced
partial rescue of both WAT and skeletal muscles. Moreover, exercise
significantly reduced expression of MAFbx but not MuRF-1 in GA.
Implications: Exercise training results in reduced MAFbx levels,
suggesting that it blocks ubiquitin-proteasome system activation
in LLC tumor model. These results may suggest a significance of
exercise in cancer rehabilitation.

OR18-301AB-02

THE EFFECT OF PRE-TREADMILL TRAINING ON
CEREBRAL BLOOD FLOW AFTER CEREBRAL
ISCHEMIA/REPERFUSION IN RATS

Xiaojiao Yang', Hongyang Lu?, Jie Jia’
!Department of Rehabilitation, Huashan Hospital, Fudan Universi-
ty, Shanghai Jiao Tong University, Med-X Research Institute, China

Objectives: We described the influence of pre-treadmill training on
ischemic stroke rats to investigate the differences of cerebral blood
flow (CBF), which comprises cortex arteries, veins, and capillaries
between rats with and without pre-ischemic treadmill training in
this research. Furthermore, cerebral infarct volume and edema were
detected for brain damage estimation. Method: Rats were randomly
divided into three groups (n=8): sham, ischemic and pre-treadmill
group. Rats in the sham and ischemic groups were not exposed to the
treadmill before sham or middle cerebral artery occlusion (MCAO)
surgery, but in the pre-treadmill group were subjected to two-week
pre-treadmill training. All groups were detected CBF before, during
and after surgery by using laser speckle imaging (LSI). Cerebral
infarct volume was determined by TTC staining method. Edema
was detected by diffusion-weighted imaging (DWI) of magnetic
resonance imaging (MRI). Results: The results demonstrated that
pre-treadmill training suppresses the change of cerebral blood flow at
1 h (p<0.05),2 h (p<0.01) and 3 h (p<0.05) after ischemic/ reperfu-
sion, compared with the no treadmill training subjects in artery and
at 1 h (p<0.05),2 h (»p<0.05) and 3 h (p<0.01) in vein regions, while



the change of capillary CBF is inhibited the change at 1 h (p<0.05),
2 h (p<0.05) after ischemic injury. Meanwhile, pre-treadmill train-
ing reduces the relative apparent diffusion coefficient (rADC) at
6 h after ischemic injury (p<0.05), and decreases cerebral infarct
volume at 24 h after ischemic injury (p<0.05). Implications/Impact
on Rehabilitation: We inferred pre-treadmill training could play a
role in neuroprotection about stroke through inhibiting the changes
of CBF on very early stage after ischemic stroke.

OR18-301AB-03

ELECTRICAL STIMULATION INDUCED HSP70
RESPONSE AND REGULATION IN CELL
GROWTH AND APOPTOSIS IN C2C12 CELL

Lei Wang', Yuefei Liu', Steinacker Jueden’

Section of Sports and rehabilitation medicine, Nanjing University
of Chinese Medicine, China, *Section of Sports and Rehabilitation
Medicine, Department of Cardiology, University of Ulm, Ulm,
Germany

Objective: To investigate 1) ES-induced Hsp70 response in C2/C12
cells and 2) association of Hsp70 response with cell growth process
and apoptotic activity in cells undergoing ES. Method: Cultured
C2C12 cells (by a confluence at 75%) were divided into different
groups with regard to ES characteristics (at 13 voltages): A (ES: 12
Hz, 11 min), B (12 Hz, 90 min) and C (100 Hz, 11 min). Cells were
harvested before ES, and 0, 1, 4, 8, 12h after ES. The gene expres-
sion of study parameters were estimated by quantitative real-time
PCR with relation to an internal reference (32-microglobulin), and
Hsp70 was additionally determined at protein level using quantita-
tive western-Blot. Results: In group A, Hsp70 mRNA showed a
biphosic increase at 1h and 8h after ES. In group B and C, Hsp70
mRNA level increased at 1 h, peaked at 4 h and kept elevated at 12
h after ES, where the peak level in group C was higher than that in
group B. At protein level, Hsp70 ingroup B began to increase at 4
h after ES, and maintained elevated afterwards with its peak at 8 h.
Hsp70 protein in group C showed depressed at 1h and augmented at
8h after ES. There was an increase of IGF-1 and Cyclin D1 mRNA
in group A and B, whereas a depressed expression occurred in group
C. P21 mRNA increased dramatically in group B and C, whereas no
distinct change was shown in group A. In comparison with group
A, where both Bax and Bcl-2 were up-regulated, Bel-2 showed no
change 1h after ES and decreased at 4 h after ES in group B and C,
along with significant increase in Bax. Therefore, the apoptotic index
(Bax/Bcl-2) was depressed in group A whereas clearly augmented in
group B and C. Implications: The results of the study showed that
ES can bring about distinct response with Hsp70 induction along
with changes in the regulation of cell growth and apoptosis. It is
likely that in response to ES, Hsp70 interacts with the regulation
of cell growth and apoptosis.

OR18-301AB-04

PROTEOMICS ANALYSIS OF DIFFERENTIAL
EXPRESSION PROTEINS IN CEREBROSPINAL
FLUID BEFORE AND AFTER UMBILICAL CORD
STEM CELL TRANSPLANTATION IN SPINAL
CORD INJURY PATIENTS

Jibing Ou, Liging Yao
Department of Rehabilitation, The Second Affiliated Hospital of
Kunming Medical University, Kunming, China

Objective: This study aimed to analysis the differential expression
proteins in cerebrospinal fluid (CSF) before and after umbilical cord
stem transplantation.Meanwhile, to learn the mechanism of stem cells
preliminary. Methods: 20 cases of thoracolumbar spinal cord injury
(SCI) pateints were recruited,whose ASIA score were all A, they
were assigned into match teams and test teams averagely. PT, OT,
AT, FES and Rehabilitation Engineer routeinly treatment were used
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in all patinents. additionally, umbilical cord stem cell transplanta-
tion were intervened in the test team. Selecting 5 cases in each team
respectively and taking their CSF before and after the 1 month’s treat-
ment. Then a gel-based proteomic approach using two-dimensional
gel electrophoresis followed by quantification with specific software
and subsequent identification of differentially expressed proteins
by MS was applied. Results: Compared with the control team, the
EMG, ADL, FIM, DTI in the test team were changed more obvi-
ously. Furthermore, in this study 28 up-regulated proteins differential
expression proteins were successfully identified such as APOE, ALB,
LRG, alpha-1B-glycoprotein, TTR, APOH Beta-2-glycoprotein,
HP HP protein, HP Haptoglobin, Alpha-1-antitrypsin OS, AIBG
Alpha-1B-glycoprotein, GSN Isoform 1 of Gelsolin,etc. Conclusion:
The umbilical cord stem cell transplantation have a certain effect
in the treatment of SCI of all the differential expression proteins,
APOE, ALB, LRG, alpha-1B-glycoprotein, TTR are closely related
to the nerve regeneration. These differential expression proteins may
participate in the SCI repair process by mediated inflammatory reac-
tion, apoptosis, axonal growth and nerve regeneration.

OR18-301AB-05

EFFECTS OF A2AR ON P-JNK EXPRESSION IN
HIPPOCAMPUS CA1 OF NEWBORN MICE AFTER
HYPOXIA-ISCHEMIA BRAIN DAMAGE

Hailing Fan, Xiang Chen
Yuying Children!s Hospital and the Second Aff iliated Hospital of
Wenzhou Medical College, China

Aim: To investigate the effect of adenosine A,, receptor deficiency
on in hippocampus CA1l of newborn mice after hypoxia-ischemia
brain damage and its potential mechanism. Methods: Cerebral
ischemia was induced hypoxia-ischemia brain damage. Adenosine
A,, receptor knockout (A,,RKO) mice (n=32) and their wildtype
littermates (A,,RWT) (n=32) were divided into Sham operation
group, 1, 3 or 7day after hypoxia-ischemia brain damage. A HIBD
model was developed with 7-day-old neonatal mice according clas-
sical Rice-Vannucci method. The expression of P-JNK and nerve cell
apoptosis in hippocampus CA 1 were deteced by HE staining, terminal
deoxynucleotidyl transferase mediated dUTP-biotin nick-end labeling
(TUNEL) staining and immunohistochemstry. Results: Adenosine
A,, receptor could obviously reduce the brain organization in mice
degenerated and necrosised; TUNEL method showed the expressions
of nerve cell apoptosis in M1dWT group fewer than those inM1dKO
group (p<0.01); The little expression of P-JNK existed in normal
brain, and P-JNK was enhanced immediately after ischemia and
reached to peak at 1d after operation; Adenosine A,, receptor could
significantly decrease the expressions of P-JNK positive cells at
every time point after HIBD (p<0.05); Positive correlation between
the expressions of P-JNK and nerve cell apoptosis in hippocampus
CAL after HIBD in newborn mice (=0.802, p<0.05). Conclusion:
Adenosine A, , receptor can attenuate the neuronal apoptosis caused
by HIBD in hippocampus CA1 of newborn mice, which may exert
the protection against inhabiting the continuous activation of P-JNK.

OR18-301AB-06

NEURAL SUBSTRATES OF MOTOR IMAGERY
BASED BRAIN-COMPUTER INTERFACE
TRAINING FOR STROKE PATIENTS WITH
SEVERE UPPER LIMB PARALYSIS

Mingfen Li', Jie Jia', Ye Liu’?

!Department of Rehabilitation, Huashan Hospital, Fudan Univer-
sity, “MOE-Microsoft Key Laboratory for Intelligent Computing

and Intelligent Systems, Department of Computer Science and
Engineering, Shanghai Jiao Tong University, China

Objective: We aimed to verify the effectiveness of MI-based BCI
training for stroke patients with severe upper limb deficits and
tried to explore the potential neurophysiological mechanism of
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Ml-based BCI training for stroke patients with upper limb motor
function improvement. Methods: 15 stroke patients with severe
upper limb paralysis were randomly divided into BCI group (n=28)
and control group (n="7). Both two groups received the routine re-
habilitation therapy and drug therapy while BCI group was treated
with MI-based BCI rehabilitation training for 2 months. The BCI
group conducted MI-based BCI training three times per week and
it lasted for 1.5 h each time. A set of clinical measures including
Fugl-Meyer motor assessment (FMA) and Action Research Arm
Test (ARAT) were applied to assess the patients’ motor function of
upper limb. The Event-Related Desynchronization (ERD) changes
were analyzed pre and post training. The relation between the
rehabilitation outcome measures and the degree of ERD changes
over different brain areas was also analyzed. Results: After training,
positive improvements of outcome measures in BCI group than that
in control group were observed. For most patients, significant ERD
pattern over both hemispheres were observed and both sensorimo-
tor areas (SMA) became more clearly. The activation of affected
SMA and bilateral parietal lobes contribute to motor recovery of
upper limb for stroke patients. Implications on Rehabilitation Bet-
ter understanding the neurophysiological mechanism of MI-based
BCI training contributes to the clinical application of the training
as an innovative rehabilitation protocol to help stroke patients
motor recovery. Acknowledgments: This study was supported by
the National Natural Science Foundation of China (No. 81171854,
81171855) and Shanghai Municipal Science and Technology Com-
mission major project (No. 10DZ1950800).

OR18-301AB-07

FUNCTIONAL TRAINING OF PATIENTS WITH
CERVICAL SPINAL CORD INJURY USING
ROBOTIC FEEDBACK DEVICES

Evgenia Tsvetkova*, Anna Albegova, Vadim Ivanov,
Tatyana Shapovalenko, Konstantin Lyadov
Medical and Rehabilitation Center, Russia

Objective: The priority of the rehabilitation of patients with
cervical spinal cord injury (CSCI) is to restore the manipulative
function of the upper extremities. The purpose of this study was
to evaluate the effectiveness of «Amadeo» and «MJS» devices in
the rehabilitation of patients with CSCL. Method: Subjects (n=8)
with CSCI were divided into basic and control groups. The basic
group (5 men) — patients who got only a standard course of reha-
bilitation (physiotherapy, exercises on training devices, program-
mable electrical myostimulation) course of rehabilitation training
on «Amadeo» and «MJS» (12 sessions, each 20-30 min). Control
group (3 men) received just standard course of rehabilitation. Both
groups were matched for age, sex, degree of neurological deficit.
After 12 consecutive sessions, all patients were re-evaluated by
FIM scale, Rivermead motor index. Range of motion and force of
the distal muscles of the upper limbs were evaluated by «Pablo»
and «Amadeo» devices. Results: There was a significant increase in
active movements in the joints of the hand (»p<0.03) after finishing
the rehabilitation course in the basic group. Increasing the power
of the distal muscles of the upper extremities was not statistically
significant (p<0.1). Also, there was a significant increase in the
amplitude of movements in different planes in shoulder and elbow
joints. Results: by FIM scale, Rivermead motor index in the study
group were higher than in controls. Implications: The introduction
ofrobotic devices «Amadeo» and «MJS» in a rehabilitation program
of patients with CSCI leads to significant improvement of motor
function of the upper extremities.

OR18-301AB-08

OUTCOME COMPARISON OF SCAPULAR
CONTROL EXERCISES WITH REGULAR
CARE FOR ADULTS WITH SUBACROMIAL
IMPINGEMENT SYNDROME
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Bojhen Chen', Fukong Lieu?, Wenyin Chen'?
'National Yang-Ming University, Taipei, Taiwan, *Cheng Hsin
General Hospital, Taipei, Taiwan, Chinese Taipei

Objective: To compare the effectiveness of exercise intervention
with physical agents therapy for adults with subacromial impinge-
ment syndrome and scapular dyskinesis. Method: Sixteen adult
patients admitted to this study. Participants were randomly al-
located to either a scapular control training group (SCG, n=10) or
a regular care group (RCG, n=6). The SCG performed stretching
and strengthening exercises emphasized on scapular control. The
RCG receivedtranscutaneous electrical neuromuscular stimulation
and low-power laser therapy. The Scapula Assistance Test, Scapula
Retraction Test, and Infraspinatus Retraction Test were adopted to
detect scapular dyskinesis. Primary outcomes included pain and
disability. Scapular muscles strength andsoft tissue flexibilitywere
also measured. Mann-Whitney U test was performed to compare
variables between groups at baseline and after 12-session inter-
ventions. Wilcoxon signed rank test was used to detect changes.
Results: Good to excellent test-rest reliability has been established
(ICC3,1=0.878-0.997) prior. Both groups reported significant im-
provement in pain and function after treatment. Subjects identified
with scapular dyskinesis in the SCG group (n=6) revealed greater
glenohumeral external rotation and lower trapezius strength increase
as compared to RCG (n=3). Other outcome measures yielded only
subtle differences between the two groups. Implication/Impact on
Rehabilitation: The findings must be interpreted carefully due to
small sample size. A 12-session exercise intervention or modality
therapy is beneficial for patients with scapular dyskinesis. Further
investigation involving more subjects is needed.

OR18-301AB-09

VIRTUAL REALITY REHABILITATION THROUGH
KINECT-BASED MOTION-SENSE SYSTEM

FOR RECOVERING THE UPPER EXTREMITY
FUNCTION OF STROKE PATIENTS

Si-Huei Lee', Shih-Ching Yeh’, Shuya Chen’, Jo-Lam
Liu', Yu-Fang Huang', Jia-Chi Wang', Yi-Yun Yang',
Juyi Lin', Rai-Chi Chan'*

!Department of Physical Medicine & Rehabilitation, Taipei Veterans
General Hospital, Taiwan, Department of Computer Science and
Information Engineering, *Department of Physical Therapy, College
of Health Care, China Medical University, Taiwan, Chinese Taipei

Objective: The purpose of this study was to develop Kinect-based
motion-sense virtual reality rehabilitation system for recovering the
upper extremity of stroke and test its efficacy by comparing with
conventional rehabilitation. Methods: There were 24 patients recruit-
ed in this study, and randomly assigned to the kinect-based group
(KB) and conventional therapy group (CT). Twelve to the KB group
(male/female=7/5, age=59.17+12.21, onset months=8.33+5.85) and
the other 12 to the CT group (male/ female =6/6, age=60.40+15.10,
onset months= 7.814+5.55). Both groups received 24 hrs of inter-
vention as total and the frequency was 1.5 h per session, twice to
third times per week. The results of upper extremity function were
assessed by Wolf Motor Function Test (WMFT), Upper Extremity
Performance Evaluation Test for Elderly (TEMPA), and Box and
Block Test (BBT). The Wilcoxon signed rank test was used to ex-
amine the results. Results: The results of WMFT, TEMPA and BBT
were significantly increased in the two groups. However, dexter-
ity of KB group were showed significantly improved than the CT
group (p<0.05). Implications/impact on rehabilitation: The results
revealed that the system could not only highly improve the upper
extremity function of stroke patients but also let the patients gain
multi sensory feedbacks which provide them the sense of enjoy-
ment while participating in the program. The advantage of using
this system is that no sensors are attached on stroke survivors. Thus,
we believe that the system is a promising therapeutic intervention.
Also to combine with telemedicine is expected.



OR18-302AB-01

UNUSUAL DELAYED FUNCTIONAL DECLINE
OF A STROKE PATIENT IN AN ACUTE REHAB
SETTING

Laurentiu Dinescu*, Lorena Giraldo, Mohammed
Zaman, Marc Ross

Department of Physical Medicine and Rehabilitation, Kingsbrook
Jewish Medical Center, Brooklyn, New York, United States

Objective: To increase awareness about unusual causes for delayed
functional decline in a stroke patient undergoing rehabilitation.
Method: A case study of a 75-year-old female with previous his-
tory of hypertension, COPD, admitted to the TBI unit two weeks
after having a subarachnoid hemorrhage, treated with angiographic
stent coiling of a cavernous carotid aneurysm. Upon admission to
rehabilitation, her functional status was minimal assistance with
mobility and activities of daily living. Two days later, the patient
became lethargic, unable to follow commands, but arousable to
pain stimuli. Her blood pressure was borderline low, brain imaging
studies showed no acute changes, CXR, urine and blood cultures
failed to indicate an infection, and her blood work was significant
for mild hyponatremia and hypoglycemia. Results: After review-
ing the brain imaging studies, based on the vicinity of the cavern-
ous portion of the internal carotid artery to the pituitary gland,
panhypopituitarism was suspected. Further endocrinological tests
confirmed the diagnosis, showing low TSH, T3, T4, low cortisol
level with a good adrenal response to cosyntropin stimulation, low
prolactin, IGF-1, FSH and LH. Hormonal replacement therapy was
initiated with excellent patient recovery. Implications/Impact on
Rehabilitation: Panhypopituitarism can manifest clinically many
days after an acute stroke in the vicinity of the pituitary gland, as
the stored pituitary hormones are slowly depleted. Early recognition
and treatment with hormonal replacement therapy can dramatically
improve the rehabilitation outcome in such patient.

OR18-302AB-02

REHABILITATION OF VENOUS MALFORMATION
OF THE UPPER LIMB

Andre Thevenon
Lille University Hospital, France

Objective: Venous malformations (VM) of the upper limb are an
uncommon disease, which may involve skin, muscle and joints.
Pain, thrombophlebitis, growth anomaly, are the most common
symptoms. Joint stiffness may also be a problem. Treatment
includes anti platelets or anticoagulant, compression garments,
sclerotherapy, endovascular laser and surgery. Objective to
assess the effect of physical therapy on joint stiffness due to
veinous malformation of the upper limb. Method: Follow-up of
all patients who consulted in our department from 2010 to 2012
for joint stiffness due to veinous malformation of the upper limb.
Four patients were given a home programme with 1 to 3 posture
exercises they had to perform at least once daily, 2 patients with
extensive disease involving all the joints of the limb were admitted
in our department as outpatients. Results: 6 patients (17 to 45 year
old) were include. Movement limitation concerned: elbow exten-
sion (5 patients), pronosupination (2 patients), wrist (2 patients),
shoulder (1 patient). Pain was a limiting factor in all the cases.
An improvement of the range of motion occurred during the first
months for all the joints but two. This improvement lasted till the
end of follow-up (18 months). We failed to improve the limited
extension of two elbows (—40° and —45°). One of these patients
had a very large malformation extending to the thorax and was
overprotecting her arm. In the other case, a deformation of the
radius and the ulna largely contributed to the limitation of the
elbow extension. /mplication: Painful stiffness of the joints of an
upper limb with veinous malformation can be improved with a
very simple home based exercises programme.
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OR18-302AB-03

THE PRESENT SITUATION OF PHASE I1
CARDIAC REHABILITATION FOR ACUTE
MYOCARDIAL INFARCTION AT CLINICS IN
NORTHERN JAPAN

Yoshiko Sakata', Osamu Ito'*, Hiroshi Watanabeé?,
Masahiro Kohzuki’

!Department of Internal Medicine and Rehabilitation Science,
Tohoku University graduate School of Medicine, *Department of
Rehabilitation Medicine, Tohoku Kosei Nenkin Hospital, Japan

Objectives: We reported previously that the implementation of Phase
II cardiac rehabilitation (CR) after acute myocardial infarction
(AMI) in hospitals with Department of Cardiovascular Medicine was
extremely poor in contrast to the broad dissemination of percutane-
ous coronary intervention for AMI in Miyagi prefecture, Japan. The
purpose of the present study was to investigate the implementation
of Phase II CR for AMI at clinics. Method: Questionnaires were
sent in 2009 to 387 clinics with Department of Cardiovascular
Medicine and/or Rehabilitation in Miyagi prefecture, Japan. Re-
sults: Effective replies were obtained from 161 clinics (41.6%).
In total 161 clinics, 83 clinics had Department of Cardiovascular
Medicine, and 68 clinics had Department of Rehabilitation, and
10 clinics had both department. Only 3 clinics carried out Phase 11
CR for AMI. The major reasons for non-implementation at clinics
were lack of staff, especially rehabilitation staff, lack of system to
support emergency and lack of patients participating CR for AMI.
Implications & Impact on Rehabilitation Medicine: This survey
revealed the present situation that Phase II CR for AMI was so
poorly implemented at clinics with Department of Cardiovascular
Medicine and/or Rehabilitation in Northern Japan. In addition, CR
was not well-known in general practitioners. The benefits of CR,
especially Phase II CR, in patients with AMI was established, so
further efforts are needed to disseminate CR for AMI.

OR18-302AB-04

EFFECTS OF EXERCISE TRAINING ON
COLLAGEN DEGRADATION AND DISCOIDIN
DOMAIN RECEPTOR1 EXPRESSION IN

THE HEART OF ANGIOTENSIN II-INDUCED
HYPERTENSIVE RATS

Takahiro Nakamura*, Nobuyoshi Mori, Yuma Tamura,
Seiko Yamakoshi, Bin Xu, Jongwoo Kim, Masahiro
Kohzuki

Tohoku University Graduate School of Medicine, Japan

Objective: Exercise training is known to have antihypertensive ef-
fect and inhibit cardiac fibrosis. It has been reported that discoidin
domain receptor 1 (DDR1) is tyrosine kinase receptor which binds
to and gets activated by collagens. The present study examined the
effects of exercise training on collagen degradation and DDR1 in the
heart of Angiotensin II (Ang II)-induced hypertensive rats. Method:
Male Sprague-Dawley rats were randomly divided into four groups:
Saline-Sedentary (SS) group, Saline-Exercise (SE) group, Ang II-
Sedentary (AS) group and Ang II-Exercise (AE) group. Saline or
Ang II (200 ng/kg/min) was continuously infused into the animals
by osmotic minipump, and the exercise with treadmill (30 m/min,
60 min/day, 5 times/weeks, 15% incline) were performed to the
exercise group. After 4 weeks, protein expression of collagen type
I, collagen type 111, DDR1, matrix metalloproteinase (MMP)-1 and
tissue inhibitors of metalloproteinase (TIMP)-1 in the heart were
examined by Western blotting. Results: In the AS group, MMP-1
expression and MMP-1/TIMP-1 ratio were decreased, and collagen
type I expression was increased. In the AE group, DDR1 expression
was increased. Furthermore, collagen type I and TIMP-1 expression
were lower in the AE group than the AS group. Implications/impact
on rehabilitation: Exercise training inhibits collagen deposition in
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the heart of Ang II-induced hypertensive rats. In the hypertensive
condition, DDR1 and MMP-1/TIMP-1 balance may be involved in
the antifibrotic effect of exercise training. The present study may
give a clue to elucidating cardioprotective mechanism of cardiac
rehabilitation.

OR18-302AB-05

BREAST CANCER WITH LUNG POST-BEAM
INJURIES: BREATH BIOMECHANICS AND
REHABILITATION

Fedor Mukharlyamov
Scientific and practice Center of medical rehabilitation, restorative
and sport medicine of Moscow, Russia

Purpose: Assessment of medical rehabilitation of patients with
breast cancer with post-beam injuries of lungs. Material and
Methods: 92 patients with primary breast cancer, earlier transferred
the combined treatment - surgery and remote beam therapy were
observed: 36 patients with beam bronchitis (BB), 47 with beam
pneumonitis (BP), 9 with beam fibrosis (BF). 25 patients with the
magnetotherapy, 48 patients with magneto- and aerosoltherapy, 19
patients where drugs were carried out. Results: Magnetotherapy at
patients with BB authentically increased indicators of VC, PEF,
FEF75, approaching them to the normal; at patients with BP
-authentically increased indicators of VC, FVC, PEF, FEF75, and
MVYV; at patients with BF the insignificant increase in indicators
of VC, PEF, FEF75, 50, 25 was noted. As a result magneto-and
aerosoltherapy at patients with BB also increased all main indica-
tors, but only VC authentically increased at decrease in ERV; at
patients with BP VC, FVC authentically increased; at patients with
BF the increase in VC, FVC, PEF, FEF75 and MVV were noted. As
a result of drug treatment all the indicators changed not authenti-
cally. Conclusions: Magnetotherapy authentically reduces restrictive
violations, improvesindicators of passability of bronchial tubes as
small and average (approachingthem to normal), and large (restor-
ing them completely). The magnetotherapy incombination with an
aerosoltherapy increases the vital capacity of lungs.

OR18-302AB-06

PHYSIOLOGICAL ISCHEMIC TRAINING
INDUCES ENDOTHELIAL PROGENITOR

CELL MOBILIZATION AND MYOCARDIAL
ANGIOGENESIS VIA A VASCULAR ENDOTHELIAL
GROWTH FACTOR/ENDOTHELIAL NITRIC
OXIDE SYNTHASE-RELATED PATHWAY

Mingyue Xiao, Xiao Lu, Jianan Li
The First Affiliated Hospital of Nanjing Medical University, China

Objective: Angiogenesis is a promising new treatment strategy for
revascularization which may result in development of collateral
cardiac blood vessels. We therefore hypothesize that physiological
ischemic training (PIT) of skeletal muscle contributes to myocardial
angiogenesis and endothelial progenitor cell (EPC) mobilization in
the established rabbit model of controllable myocardial ischemia.
Methods: Rabbit subjects were grouped by sham operation, MI
without PIT, PIT, PIT with pretreatment with the endothelial nitric
oxide synthase (eNOS) inhibitor L-nitroarginine methyl ester (L-
NAME), PIT with anti-vascular endothelial growth factor antibody
(Anti-VEGF), and PIT pretreatment with both L-NAME and Anti-
VEGEF. PIT protocol included cyclic cuff inflation-deflation on rabbit
hind limbs for 4 weeks. At the endpoint, capillary density, collateral
blood flow, circulating EPCs, and left ventricular ejection fraction
were evaluated. The mRNA and protein expression of VEGF and
eNOS were also examined. Results: The PIT group had a higher
EPC count (p<0.001) and an increase in capillary density (p<0.01)
and collateral blood flow (p<0.05) in the ischemic myocardium
compared with the Sham and MI groups. Capillary density and col-
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lateral blood flow were highly correlated with EPC increase (=0.893
and r=0.863, respectively, p=0.000). VEGF blockade and eNOS
inhibition blunted PIT-induced effects and resulted in decreased
left ventricular ejection fraction (p<0.05). Impact on Rehabilitation:
PIT improves EPC mobilization and myocardial angiogenesis in
vivo through a VEGF/eNOS-related pathway. These findings may
contribute to clinical application of a new therapeutic strategy for
neovascularization in patients with ischemic diseases.

OR18-302AB-07

PHYSICAL REHABILTATION AT AN ARTERIAL
HYPERTESION WITH SIMULTOR TRAINING

Ekaterina Ivanova', Fedor Mukharlyamov’*, Alexander
Razumov?

!Medical Moscow Region Clinical Center of Restorative Medicine
and Rehabilitation, *Scientific and practice Center of medical
rehabilitation, restorative and sport medicine of Moscow, Russia

Objectivies:To investigate the effectiveness physical rehabilitation
(PR) with simulator training (ST) in patients with arterial hyperten-
sion (AH). Methods: 108 patients with AH were included to pro-
grams of PR consisted from 10 sessions. 53 patients were obtained
the employments on cyclic and power simulators with telemetry
monitoring of cardiorespiratory system; 51 patient were carried
out by standard techniques of PR at AH - control group, CG). All
the patients were treated by basic drug therapy. Results: After 10
sessions downturn of initially increased BP on the average on 23%
in ST, in CG - on 13% was marked. Since 67" session stabilization
of BP at a target level in group ST, after 9—10" session - in group
GE was marked. All the patients marked improvement of the com-
mon condition of health, increase of daily activity and tolerance
to physical loading; dozes of supporting drug therapy have been
decreased at 64% of patients of group ST and at 27% of patients of
group GE. Conclusions: Using of ST with telemetric control in a
mode of step-by-step growing physical loadings at an AH is more
high effective method of PR than standart techniques allowing
authentically to stabilize a level of BP, to reduce drug therapy and
to increase quality of life of the patient.

OR18-302AB-08

THE EFFECT OF BOTULINUM TOXIN TYPE
A ON REFRACTIVE OVERACTIVE BLADDER
SYMPTOMS IN PATIENTS WITH MULTIPLE
SCLEROSIS: A PILOT STUDY

Brigitte Schurch, U Mehnert, J Birzele, K Reuter
University Hospital Lausanne, Switzerland

Objective: Patients with multiple sclerosis often experience overac-
tive bladder symptoms. High dose intradetrusor botulinum toxin A
treatment is effective but often results in urinary retention and uri-
nary diversion via a catheter. In this pilot study we evaluated whether
only 100 U botulinum toxin A would significantly decrease overac-
tive bladder symptoms in patients with multiple sclerosis without
impairing pretreatment voluntary voiding. Material and Methods:
Included in our study were 32 patients with multiple sclerosis who
had overactive bladder symptoms such as urgency, frequency and/or
urgency incontinence. The treatment effect was evaluated using data
on 3 consecutive visits, that is before, and a mean £SD of 46.2+11.9
and 101421 days after intradetrusor injection of 100 U Botox, in-
cluding the results of cystometry and uroflowmetry at visits 1 and
2, and uroflowmetry alone at visit 3. Patients completed a 3-day
voiding diary for all 3 visits. Results: Maximum bladder capacity
significantly increased and maximum detrusor pressure decreased.
Daytime and nighttime frequency, urgency and pad use significantly
decreased. Post-void residual volume significantly increased initially
but decreased until 12 weeks. Median time to re-injection due to
recurrent overactive bladder symptoms was 8 months. Implications/
Impact on Rehabilitation: Overactive bladder treatment in patients



with multiple sclerosis using 100 U Botox intradetrusor injections
seems to be effective and safe. Despite slightly impaired detrusor
contractility most patients still voided voluntarily without symp-
toms. Thus, 100 U Botox may be a reasonable treatment option for
refractive overactive bladder symptoms in patients with multiple
sclerosis who still void voluntarily.

OR18-302AB-09

PROTECTIVE EFFECT OF ISOMETRIC EXERCISE
ON VASCULAR ENDOTHELIAL FUNCTION IN
ATHEROSCLEROSIS

Aicui Lin
Department of Rehabilitation, Nanjing First Hospital, Nanjing
Medical University, China

Background: The role of isometric exercise (IE) has been well
documented in promoting the formation of collateral circulation in
myocardial ischemic animals, but not in vascular endothelial func-
tion of atherosclerotic animals. Objective: The present study was
designed to evaluate the effect of IE on vascular endothelial func-
tion in rabbits with atherosclerosis and the underlying mechanism.
Methods: Twenty-four rabbits were randomly divided into 3 groups,
each group of 8, respectively. The normal diet (ND) group and high-
fat diet (HD) group were left inactive. The IE training (IT) group
fed with high-fat diet underwent isometric training for 3 min each
time, twice a day, five days a week. Vascular endothelial growth
factor (VEGF) of peripheral blood was tested by ELISA method, and
circulating endothelial progenitor cells (CEC) was analyzed by flow
cytometry. At the end of the experiment, aortic cross-sectional area
of atherosclerotic plaque was measured by frozen oil red O staining
method. Results: At the beginning of the experiment, there were no
differences of VEGF and CEC among the three groups (p>0.05).
However, at the end of the experiment, the VEGF and CEC of ND
group and IT group decreased significantly (»<0.05), whereas the
VEGF and CEC of HD group increased (p<0.05). The aortic athero-
sclerotic plaque of HD group was found to be significantly larger
than that of I'T group (p<0.05), while no atherosclerotic plaque was
observed in ND group. Conclusion: In the process of atherosclero-
sis, IE can reduce plaque area. The mechanism may be related to
inhibition of vascular injury leading to excessive proliferation of
VEGF and CEC hyperplasia.

OR18-303AB-01

STRATEGIES OF TREATMENT AND
REHABILITATION ON CHRONIC NORMAL
PRESSURE HYDROCEPHALUS IN COMATOSE
PATIENTS AFTER BRAIN INJURY

Zhen Chen'*, Weiqun Song', Ge Chen’, Yanhui Yang’,
Yanming Zhang', Maobin Wang'
'Department of rehabilitation of Xuanwu Hospital, ’Department

of neurosurgery of Xuanwu Hospital, *Department of radiology of

Xuanwu Hospital, Capital Medical University, Canada

Objective: To investigate the effects of chronic normal pressure
hydrocephalus (CNPH) after brain injury on comatose patients’
rehabilitation, to detect the clinical and radiologic characteristics
of CNPH, and to assess the short-term and long-term outcome
after ventriculoperitoneal shunt (VPS) and rehabilitation. Method:
According to the clinical examination, assessment of rehabilita-
tion, and imaging data (except for other diseases which can cause
ventricular enlargement), 128 comatose patients following cerebral
hemorrhage and traumatic brain injury were diagnosed as CNPH
and received VPS. The neural rehabilitation treatments were used
after operation, and the rehabilitative principle of prevention and
active training were emphasized. Result: Fifty-five coma patients
recovered gradually. There was a significant difference at Glasgow
coma scale in pre-operation, 1 month, 3 months and 1 year follow-up
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after VPS treatment (F=3.26, p<0.05). The standard Barthel score of
1 year follow-up (85.88+15.24) is significantly higher than that of
one month after VPS (47.66£8.15) (p<0.05). Similar improvements
at Mini Mental Status Examination results were observed at | year
follow-up (p<0.05). Implications/Impact on Rehabilitation: CNPH
influence awareness, active daily living, and cognitive functional
outcome in patients with cerebral hemorrhage and traumatic brain
injury. It is very important that physiatrists find it as soon as pos-
sible and make patients had VPS operation. Preventive and active
rehabilitation treatment is the necessary factors which improved pa-
tients’ prognosis. Functional image may be helpful for differentiating
ventricular enlargement due to cortical atrophy and hydrocephalus.

OR18-303AB-02

FOLLOW UP OF THE FUNCTION OF THE
PATIENTS SUFFERED FROM CERVICAL SPINAL
INJURY WITHOUT FRACTURE OR DISLOCATION

Yanyan Yang, Mouwang Zhou
Peking University 3" Hospital, China

Objective: To summarize the function outcome of the patients who
suffered from cervical spinal injury without fracture or disloca-
tion, so that to reveal the emphasis of rehabilitative training for the
high risk population before injury and the patients after operation.
Methods: 92 patients were involved in the follow-up survey, who
received operation in our hospital in 2008. Phoned follow up was
made to get the JOA17, COA40, MBI and SF-36 score before
the operation, 1 week after operation and just at the moment of
following up. Results: 28.4% patients have history of cervical
spondylosis, 43.5% felt uncomfort at the cervical area. Only 9.5%
ever had rehabilitative training before injury. Most injuries were due
to low energy traumas, the No. 1 reason was fall. All the JOA17,
COA40, MBI and SF-36 scores increased significantly 1 week and
3 years after operation (p<0.01). 83.3% showed no more functional
development one year and a half after operation. Motor functional
recovery was always better than sensory functional recovery. The
mainly residual fine activities dysfunction involve holding, bathing,
washing, dressing, feeding and mooring. The mainly residual lower
extremities dysfunction is stepping. There were still 34.5-53.1%
patients felt zonesthesia, pain, numbness and cervical stiff and
heavy. 53.1% patients complained limitation of cervical rotation
and flexion. Bladder dysfunction remained in 8.7% patients, bowel
dysfunction in 18.5% and sexual dysfunction in 22.8% patients.
20.7% patients went back to their work, 0.04% changed their jobs.
Implications & Impact on Rehabilitation Medicine: This follow
up revealed the living and working condition of the patients who
suffered from cervical spinal injury without fracture or dislocation-
dination. The results shows that balance training is important to
high risk population of cervical spinal injury. Fine function, balance
training and sensory training is good to the long term life quality.
Vocational training or advice should be given early after operation.

OR18-303AB-03

THE RELATIONSHIP WITH PAIN, FUNCTION,
COMPLICATION, AGE AND ADL FOR SPINAL
CORD INJURY PATIENTS: MULTIVARIATE
STATISTICS ANALYSIS FROM JARM DATA BASE

Naohisa Kikuchi
Faculty of Medical Science, Yokohama City University, Japan

Objective: Recently pain in spinal cord injury patient has been a big
problem. Pain causes QOL deterioration in these patients, sometimes
it decrease opportunity of outside activities. And most of pain in
these patients is intractable. Our association has database for spinal
cord injury patients in all areas of Japan. In this paper, we tried to
research of relationship with pain, injury level, ASIA impairment
scale, complication and ADL for spinal cord injury patients from
our database. Methods: The data were collected from the Japanese
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Association of Rehabilitation Medicine Rehabilitation Database
(JARM DB). The base data were collected from 3,453 spinal cord
injury patients, then we extracted cases with deficit data (n=186).
Mean age was 50.1+18.7 years old. The items for statistics were
injury level, ASIA impairment scale, complication, spasticity, FIM
total and each scale. We mainly used logistic regression analysis
(IBM SPSS Statistics 20) as multivariate statistics analysis. Results:
The statistically significant items (» <0.01) were age, spasticity, au-
tonomic over reflection, paralytic ileus, bladder incontinence. There
were no significant correlation with pain and injury level, ASIA
impairment scale, FIM total and each items. From this analysis,
pain may correlate old age and autonomic nerve injury. Implication/
Impact on Rehabilitation: We showed relationship with pain and
other factors in spinal cord injury patients from JARM DB. Age and
autonomic factors may correlate pain. From these results, proper
physical medicine, rehabilitation, and autonomic reactive drugs
might be effective for intractable pain in spinal cord injury patients.

OR18-303AB-04

MEASURING INTERCONNECTION OF THE
RESIDUAL CORTICAL FUNCTIONAL ISLANDS IN
PERSISTENT VEGETATIVE STATE AND MINIMAL
CONSCIOUS STATE WITH CROSS APPROXIMATE
ENTROPY

Dongyu Wu, Ying Yuan, Jie Wang
Department of Rehabilitation, Xuanwu Hospital of Capital Medical
University, Beijing, China

Objectives: Recent advances in functional neuroimaging and neu-
rophysiological methods showed that patients in persistent vegeta-
tive state (PVS) and minimal conscious state (MCS) might retain
islands of preserved cognitive, sensory and auditory function. This
study was undertaken to investigate the cortical response to painful
and auditory stimuli for subjects in PVS and MCS, and measure
interconnection of the residual cortical functional islands with
electroencephalographic (EEG) nonlinear dynamic analysis (NDA).
Methods: Thirty PVS subjects, 20 MCS subjects and 30 subjects
in normal conscious state (NCS) were involved in the study. EEG
was recorded under three conditions: eyes closed, auditory stimuli
and painful stimuli. EEG nonlinear indices of approximate entropy
(ApEn) and cross approximate entropy (C-ApEn) were calculated
for all subjects. Results: Interconnection of local and distant cortical
networks of patients in PVS was generally suppressed and painful or
auditory stimulation could hardly cause any activation of associative
cortices from neither local nor distant networks. Instead, intercon-
nection of local cortical networks of patients in MCS improved sig-
nificantly, to some extent, very close to the NCS; the only significant
difference with the NCS existed in the distant unaffected cortical
networks. Implications: Interconnection of local and distant cortical
networks of the MCS is superior to the PVS. NDA could measure
interconnection of the residual cortical functional islands with as-
sociative cortices in the unconscious patients. NDA can characterize
the interconnection of cortical networks for the unconscious state and
provide some information of unconsciousness at the awareness level.

OR18-303AB-05

THE OPTIMAL TIMING OF MYELOTOMY ON A
RAT MODEL OF ACUTE SPINAL CORD INJURY

Degang Yang, Jianjun Li, Rui Gu, Anming Hu, Feng
Gao, Xin Zhang, Mingliang Yang, Liangjie Du, Wei Sun,
Yingying Wu, Jiangen He, Yutong Feng, Hongyu Chu
China rehabilitation research center, School of Rehabilitation
Medicine of Capital Medical University, China
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Objective: Hematoma and edema play an important role in the
pathophysiological mechanism of spinal cord injury (SCI). Myel-
otomy seems to be a promising intervention. However, the timing of
myelotomy has not been explored in an animal model of SCI. Here
we aimed to determine the timing of microsurgical myelotomy in
SCI. Methods: 55 adult female rats were randomly assigned to either
a sham-operated group, model group, 8 h (h)-myelotomy group (8
h-MTG), 24 h-myelotomy group (24 h-MTG) or 48 h-myelotomy
group (48 h-MTG). SCI at T10 was induced with a NYU impactor.
Myelotomy was performed at 8, 24 or 48 h after SCI, respectively.
Functional recovery was evaluated via the open-field test and the
inclined plane test. The percentage of spared white matter area and
ultrastructure characteristics of the injured dorsolateral spinal cord
was determined on the 42nd day after SCI. Results: Myelotomy
groups showed better locomotor function, ultrastructural preserva-
tion and higher percentages of spared white matter area than the
model group (p<0.05). Rats in 24 h-MTG demonstrated a higher
BBB score than 48h-MTG at 35 and 42 days post-injury (p<0.05).
Rats in the 24 h-MTG showed a higher intra-axonal fraction and
myelin fraction than those in 48 h-myelotomy group (p<0.05). Rats
in the 24h-MTG showed a little better outcome than those in the
8 h-MTG. Impact on rehabilitation: Early myelotomy after SCI
significantly improves the locomotor function of rats. The optimal
timing of myelotomy in SCI rats is 24 h after SCI, not 48 h. This
study offered some evidence for the earlier microsurgery of spinal
cord injury, and earlier surgery could provide some convenience
for the earlier rehabilitation.

OR18-303AB-06

COMBINATION OF EARLY CONSTRAINT-
INDUCED MOVEMENT THERAPY AND FASUDIL
ENHANCES MOTOR RECOVERY AFTER
ISCHEMIC STROKE IN RATS

Baogiong Liu, Yan Zhao
Department of Rehabilitation, Xiangya Hospital, Central South
University, China

Objective: Constraint-induced movement therapy (CIMT) is one of
the most promising techniques for the recovery of upper extrem-
ity movement in chronic stroke patient. However, its effects on
acute stroke has not been confirmed. Some experimental studies
in animal models suggest that very early CIMT may not be help-
ful. Myelin-associated inhibitors, which have upregulated in the
acute focal infarction brain, limit axonal regeneration by activating
Rho-ROCK pathway. The present study examined whether early
CIMT combined with a Rho-ROCK inhibitor fasudil promotes
motor recovery after acute ischemic stroke. Methods: Adult rats
were trained to perform the skilled forelimb reaching test, fol-
lowed by permanent middle cerebral artery occlusion to impair
the preferred forelimb. Rats were assigned to one of 3 treatment
groups (n=6 each) (fasudil+CIMT), fasudil only, CIMT only)
and control group (no treatment). Therapeutic treatments were
initiated 1 day postinfarct and included intraperitoneal infusion
of fasudil and CIMT. Behavioral assessments on skilled reach
and foot fault were conducted before the infarct and for 4 weeks
postinfarct. Results: All rats showed similar forelimb impairment
before treatment. Fasudil alone and in either combination with
CIMT facilitated recovery after 2 weeks of treatment, whereas
CIMT alone failed to enhance recovery. Rats in fasudil+CIMT
group demonstrated better forelimb function on skilled reach
and foot fault tests than fasudil group at Weeks 2 and 4. Infarct
sizes and remaining cortical tissue did not differ in the various
treatment groups. Conclusions: These results indicate that early
CIMT combined with Fasudil, but not CIMT alone promotes motor
recovery after acute ischemic stroke.



OR18-303AB-07

ADAPTED LOW INTENSITY ERGOMETER
AEROBIC TRAINING FOR EARLY AND
SEVERELY IMPAIRED STROKE SURVIORS: A
PILOT RANDOMIZED CONTROLLED TRIAL TO
EXAMINE ITS FEASIBILITY AND EFFICACY

Zun Wang', Hongjuan Fan’, Yihuang Gu', Lixia Zhang’,
Xiao Lu’, Lei Wang', Tong Wang’

!Nanjing Medical University of Traditional Chinese Medicine, Nan-
Jjing, *Affiliated Hospital of Jiangsu University, Zhenjiang, *The First
Affiliated Hospital of Nanjing Medical University, Nanjing, China

Objective: The role of aerobic training in stroke rehabilitation has
been established,yet,it is unclear whether very early and weak
stroke patients could also benefit. Our preliminary study aim
to evaluate the feasibility and efficacy of adapted low intensity
ergometer aerobic training among early and severely impaired
stroke surviors. Methods: Forty-two severely impaired patients
withen six weeks post stroke were recruited and randomly as-
signed to experimental group and control group. Both groups
participated in routine rehabilitation with low intensity aerobic
training added to the experimental group three times per week for
six weeks. Fugl-Meyer motor score, Barthel index,exercise test
time and peak heart rate, blood glucose levels and serum lipid
profiles will be evaluated before and after intervention.The actual
number of aerobic training sessions subjects finished will be col-
lected and any adverse events or unpleasant syptoms will also be
recorded. Results: Aerobic training significantly improved Barthel
index (from 40+21 to 79.2+14.2), Fugl-Meyer motor score (from
26.4+19.4 to 45.4+12.7), exercise test time (from 12.24+3.62 min
to 13.9£3.6 min), 2 h glucose level (from 9.12+1.16 mmol/L to
7.21£1.36 mmol/L) and total triglycerides (from 1.43+0.06 mmol/L
to 1.16£0.21 mmol/L) when compared with the control group
(p<0.05). Patients in the experimental group finished 291 (85.1%)
sessions of the total 342 aerobic training prescribed and no adverse
event occurred. Impact on Rehabilitation: 1) Adapted low intensity
aerobic training may be feasible for early and extremely weak
stroke survivors.2) Low intensity aerobic training may increase
motor functional recovery and reduce cardiovascular risk factors
amongearly and very weak stroke patients.

OR18-303AB-08

RECIPROCAL INHIBITION TECHNIQUE ON
CONNECTIVITY CHANGES IN THE BRAIN AND
MOTOR FUNCTION AFTER STROKE

Qiang Duan, Hua Yuan, Xiang Mu
Xijing Hospital, Xi’an, China

Objective: To investigate the effects of reciprocal inhibition
technique on the motor functional connectivity in the brains of
stroke patients. Methods: 30 patients with stroke were randomly
divided into a treatment group (n=15) and a control group (n=15).
The control group underwent normal limb position, intermediate
frequency electric therapy, circulated compression to limbs, etc.
While the treatment group were applied reciprocal inhibition
technique beside conventional rehabilitation treatment, 20 min
each time, once everyday, 6 times a week. All the treatment last
for 4 weeks. All patients were assessed with the Canadian neu-
rological scale (CNS), the Frenchay activities index (FAI), the
Motricity index (MI), the Motion evoked potential (MEP) and the
motor functional connectivity in resting-state function magnetic
resonance imaging (rs-fMRI) before and after treatment. Results:
Both groups average scores on the CNS, FAI, MI and SEP were
improved (p<0.05). Compared with the control group, the change
of FAI in treatment group improved significantly (»p<0.05).The
coefficient of functional connectivity of the bilateral motor cortex
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had decreased significantly after treatment in both groups (»p<0.05).
In the treatment group the changes were significantly correlated
with the improvements in FAI scores. Implications: Reciprocal
inhibition technique can improve the extremity motor function and
ability in the activities significantly in stroke patients, and reduce
the coefficient of functional connectivity of the bilateral motor
cortex. Also the connectivity were significantly correlated with
the improvements in the motor function.

OR18-303AB-09

MAGNETOENCEPHALOGRAPHY STUDY ON
LANGUAGE PROCESSING CHARACTERISTICS
IN CHRONIC NON-FLUENT APHASIA

Zhongli Jiang', Shaogiang Chen’', Feng Lin’, Ting Wu'
Ithe First Affiliated Hospital of Nanjing Medical University, Nanjing,
“Affiliated Nanjing brain Hospital of Nanjing Medical University,
Nanjing, China

Objective: The purpose of this study was to o explore brain neural
network activities during picture naming and the relations of them
to impaired language abilities in patients with chronic non-fluent
aphasia. Method: Five patients with chronic non-fluent aphasia
and 5 age-, gender-and education-matched healthy controls were
recruited in this study. All behavioral performance was assessed
with western aphasia battery (WAB) and brain language processing
during picture naming was detected with magnetoencephalography
(MEG). Result: The magnitudes of Broca’s area activation were
significantly lower in patient group than in control group (p<0.05)
during 400 ms-600 ms of picture naming by comparison of picture
naming-related regions of interest (ROIs), while the magnitudes
of activation in Broca-homologue area, Wernicke-homologue area
and inferior parietal lobule of right hemisphere were significantly
higher in patient group than in control group (p<0.05). There
were significantly correlations between aphasia quotient (AQ)
and brain activation in Broca-homologue area in aphasia patients
(r=0.886, n=5, p<0.05). Conlusion: Neural network activities of
right hemisphere during speech put-out preparation are widely
activated in patients with chronic non-fluent aphasia, which is
suggestively related to low levels of compensatory effect on
language function.

OR18-306AB-01

TRADITIONAL THAI MASSAGE IN MEDICAL
STUDENTS WITH BURNOUT SYNDROME: A
QUASI-EXPERIMENTAL TRIAL

Yury Rosales Ricardo
Universidad Ciencias Medicas Holguin, Cuba

Background: Actually, Burnout Syndrome in medicine students is
a problem to resolve, and it is very important to find an effective
treatment. Objective To determine the efectivity of Traditional Thai
Massage in the treatment of Burnout Syndrome in medical students.
Methods:A quasi-experimental study was conducted consisted in the
application of Traditional Thai Massage medical students diagnosed
with moderate Burnout Syndrome University of Medical Sciences
of Holguin, between February and June 2011. They formed two
groups of equal number and composition. The control group (CG)
was not applied to any experimental treatment while (EG) was ap-
plied to Traditional Thai Massage (TTM). Results: In the initial test
both groups had their 5 members with moderate Burnout (GC=54.1;
GE=54.2), in the final test of the experimental group students sig-
nificantly improved in general: GE=35.4; compared with the control
group: GC=52.6. Impact of rehabilitation: The results suggest that
Traditional Thai massage is effective in the treatment of burnout
syndrome in medical students.
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OR18-306AB-02

EFFECTS OF MECHANICAL LUMBAR SPINE
TRACTION IN TREATMENT OF NONSPECIFIC
ACUTE AND SUBACUTE LOW BACK PAIN

Gordana Devecerski, Slobodan Pantelinac*
University of Novi Sad, Faculty of Medicine Novi Sad, Clinic for
Medical Rehabilitation Clinical Ce, Serbia

Background: There are different recommendations for the treatment
of patients with nonspecific acute and subacute low back pain (LBP).
One of the recommendations is the use of mechanical spine traction.
The aim The aim of this study was testing the therapeutic efficacy
of mechanical spinal traction as an additional form of therapy for
patients with nonspecific acute and subacute LBP. Material and
Methods: The study included 60 patients (30 men and 30 women)
average age 47.57 £ 9.42 years, with nonspecific acute and subacute
LBP. The average duration of pain was 5.3 + 2.4 weeks. The exam-
ined patients were divided into two groups of 30 patients (15 men
and 15 women). First group of patients (“standard group*) received
standard physical therapy (kinesitherapy, low level magnetotherapy
and laser therapy). Second group received mentioned standard
treatment plus mechanical lumbar spine traction (,,traction group®).
The average age and duration of pain between the groups were not
significantly different. Static traction was applied for 12 min total
(10 min at the desired intensity, plus 1 minute for increase and 1
min to decrease the intensity). The intensity of the pull was 40-60%
of the subject's body weight, adjusted on the subject's tolerance
and symptom response. All patients received 12 physical therapy
sessions over 6 weeks. The pain and its features as well as degree
of disability and the effectiveness of therapeutic procedures were
estimated by visual analog scale, pain detect test, Oswestry Low
Back Pain Disability Questionnaire, and Thomayer and Schober test.
The assessments were made before treatment, at the end of treatment
(6" week) and after 3 months. Results: After 6 weeks of treatment
all of the above mentioned tests showed a significant improvement.
"Traction group" had all the results significantly better than the
"standard group". However, this difference between the groups
disappeared after three months, because the results were practically
equal, but the overall results in both groups were still significantly
better than results before treatment. Conclusions: Mechanical spinal
traction, added to standard therapeutic procedures, may contribute to
a faster recovery of the patients during the treatment of nonspecific
acute and subacute low back pain.

OR18-306AB-03

CHALLENGES IN OSTEOARTHRITIS
MANAGEMENT IN INDIA

Rajesh Pramanik
Indian association Of Physical Medicine & Rehabilitation, India

Introduction: It is a real challenge to rehabilitate the patients of OA
in South East Asia specifically in India. The myth in the mind of
common people of India is that arthritis is not treatable by modern
medicine. This is a humble presentation to highlight the grey areas
of OA rehabilitation in India. Methods: This is a presentation based
on the observations of data in OA clinic of Department of PMR in
IPGMER, Kolkata from July 2009 to October 2012. The collected
data of more than 2000 OA population showed an interesting pattern
of presention of OA and management policies practiced in India.
Results: According to our experiences in one of the apical hospital
in a big state of India knee OA is predominating over hip OA in this
region of the world possibly due to squatting habit of the people.
The medical fraternity is also little bit ignorant or apathetic to the
patella femoral joint pain syndrome leading to patella femoral OA
over the years. The clever business policy of the big pharmaceutical
house, lack of uniform protocol, availability of the over the counter
medications, improper policies are the contributing factors of the
inappropriate use of DMOAD in India. On the top of these factors
squatting habit during prayer, cooking, dining, toileting etc. are
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creating a real challenge for the physiatrists to rehabilitate knee OA
in this part of this world. Discussion: In reality the patients of India
are getting minimal support from the rehab world due to less number
of physiatrists, lack of available therapy facilities everywhere and
upgraded orthotic appliances. Our patients are fighting and earn-
ing their breads against these odds in their life in the mud houses,
firm houses, inaccessible or partially accessible villages with poor
transport system. Above all there is a prejudice or negative idea
regarding the success of replacement surgery in commons people
mind. Potential Implications: These data are pointing towards real
lack of understanding about the disease in patients mind, lack of
uniform protocol,lack of accessible rehabilitation services in every
corner of country. Next steps: To arrange awareness program, more
physiatric input, more resources in OA management may help to
improve the scenario of OA rehabilitation.

OR18-306AB-04

BURDEN & ETIOLOGY OF LOW BACK PAIN
IN WEST BENGAL: BRIEF REPORT OF A
COMMUNITY SURVEY

Rathindranath Haldar"**, Rajesh Pramanik'’
'Indian Association of PMR, *International Rehabilitation Forum,
India

Objective: To study the burden and aetiology of low back pain in
West Bengal, India. Method: This community based cross sectional
study was conducted by dividing the whole state into four strata:
north, south, east, and west. Estimated sample size was 3,600 tak-
ing prevalence of LBP as 10% (Spine 2006; 31:E968-72) with 10%
allowable error and 95% CL. 450 individual were screened from
a district (2 from each strata). Out of 450 persons, 360 were rural
population (180 each from two villages of two different block) and
90 were urban population (45 each from two wards of different
municipality). A team of doctors including rheumatologist conducted
the survey based on clinical diagnoses. Results: Total 3549 (1394
male and 2155 female) were surveyed. 79.9% were married with
mean age of 40.7+16.1 years and family size of 5.6+2.5. interest-
ingly 770 (21.7%) with 223 male (29%) and 547 female (71%) were
suffering from LBP. Lumber strain were the commonest (73.2%)
cause followed by degenerative disease (12.7%), facet joint arthri-
tis (3.6%), osteoporotic fracture (2.5%), spondylolisthesis (1%),
herniated disc (0.8%), spinal canal stenosis (0.1%), psychological
(0.8%), pelvic cause (0.2%) and others (4.9%). Implication in re-
habilitation: LBP is huge burden in developing country like India
and biomechanical cause and nutritional deficiency are the major
contributors of the LBP. Simple rehabilitation intervention with
postural correction and nutritional care may help our patient to be
free from disability.

OR18-306AB-05

EFFECTIVENESS OF RADIAL
EXTRACORPOREAL SHOCK WAVE
THERAPY FOR CALCIFIED ROTATOR CUFF
TENDINOPATHY

Merce Avellanet*, Laura Tutte, Blanca Zeballos
Hospital N. Sra. Meritxell, Andorra

Calcified rotator cuff tendinopathy is a common cause of shoulder
pain and its diagnosis is confirmed by imaging techniques. Extra-
corporeal Shock wave therapy (ESWT) is an indication for this
pathology although there is moderate evidence of its effectiveness.
There is also a lack of consensus of application protocol. The aim
of this study was to evaluate the effectiveness of radial ESWT for
the treatment of calcified rotator cuff tendinopathy in terms of pain
and calcification deposit changes. Methods: Prospective observa-
tional study of 42 patients with calcified rotator cuff tendinopathy.
Calcification was localized by ultrasonography. Treatment protocol
was as follows: 5 interventions of radial ESWT were applied at



2-3.5 bars as tolerated, 2000 impulses, once per week, at 7-10Hz
frequency. Main outcome pain measure was the visual analog scale
(VAS) at rest, night and activity before and after the treatment.
Patients under litigation were excluded. Results: At diagnosis, 70%
had a subcentimetric calcification and 30% bigger than 1 cm. 50%
underwent an ultrasonography 4 months after the treatment with
25% complete disappearance and 65% calcification diminution.
Mean improvement in pain was 4 points in VAS at rest, 5 inactivity
VAS and 3.48 innocturnal VAS. All these results were statistically
significant (p<0.05). 14 patients (31%) underwent physiotherapy
as adjunct therapy but with no significant differences in outcome.
Conclusion: Our radial ESWT protocol has shown to be effective
in terms of pain and calcification deposit reduction for patients with
calcified rotator cuff tendinopathy.

OR18-306AB-06

INSPIRATORY MUSCLE TRAINING AND EFFORT
CAPACITY IN CYSTIC FIBROSIS PATIENTS

Alexandra Mihaela Rusu', Bogdan Almajan-Guta?,
Claudiu Avram', Mihaela Oravitan', Adrian Nagel'

"West University of Timisoara, *University “Politehnica” Timisoara,
Romania

Objective: This study aimed to establish the benefit of inspiratory
muscle training on effort capacity in young patients with cystic
fibrosis. Method: Twelve cystic fibrosis patients (age between 6 and
12 years), with moderately or severe respiratory function limitation,
were evaluated trough spirometry and 6 minute walk test, before and
after a 4 weeks inspiratory muscle training programme (3 sessions a
week, the training intensity was set at 80% of maximum inspiratory
pressure, each session last from 10 to 30 min until exhaustion). Cystic
Fibrosis Quality of Life questionnaire (CFQoL) was also used in order
to evaluate the fatigue perceived by the patient during daily living
activities. Results: After 4 weeks of inspiratory muscle training, the
respiratory functional capacity significantly improved (FEV1 from
60.5+37.92% to 64.17+35.65%; PEF from 3.19+1.4 L to 3.26+1.4
L and PIF from 2.93+1.54 L to 3.04+1.55 L), patients reported
lower fatigue scores for daily living activities and the walk distance
performed during 6 minute walk test increased from 531£120.5 m
to 545.4+£120.8 m. In conclusion, inspiratory muscle training can
improve the respiratory function and has a positive effect on exercises
tolerance in cystic fibrosis patients. Implications on Rehabilitation:
Respiratory function plays an important role in improving quality
of life and prognostic of cystic fibrosis patients. Inspiratory muscle
training can be performed by the patients that refuse or are unable to
perform other form of exercise training or physical therapy. Funding:
This paper work was supported by a research grant from UEFISCDI
Romania, code TE 36, Contract No. 13/09.08.2010.

OR18-306AB-07

A NEW METHOD FOR SUSTAINABLE RELIEF
OF FROZEN SHOULDER (SUPRASPINATUS
TENDINITIS) IMMEDIATELY AFTER ONE
SESSION LOW LEVEL LASER ACUPUNCTURE
THERAPY

Dhiya Houssien*, Asmaa Houssien

Dr Dhiya Centre for Rheumatism, Physiotherapy and Acupuncture,
Saudi Arabia

Background and Objectives: Low-level Laser therapy (LLLT) is
widely used in treating musculoskeletal pain. A saying of Prophet
Mohammad (Peace be upon Him) “He whoever visits a sick person
and says upon him: “I ask Allah the Grand, the Lord of the Mag-
nificent Throne to cure your illness” (7 times), God will restore him
to health. The purpose of this study was to determine whether the
use of this prayer during a single LLLT session for supraspinatus
tendinitis would result in better outcome. Patients and Method: 40
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patients with Frozen shoulder were assigned to two groups (20 each):
G1 (laser alone) and G2 (prayers and laser). No patients realized the
therapist’s recitation of prayer. All patients received LLLT once. Pain
intensity was assessed on 100 mm visual analogue scale (VAS). The
ranges of motion were measured using goniometry. All measures
were recorded at initial visit, immediately after 4, 12, and 24 weeks.
Results: After 6 months of a single session, the VAS dropped from
78 to 76 mm in G1. In contrast, VAS decreased from 80 to 60 mm
in G2. Abduction increased from 72° to 74° in G1, while increased
in G2 from 72° to 116°. The external rotation increased from 18°
to 26° in G1 compared to an increase from 18° to 46°in G2. There
were also increases in internal rotation from 40° to 54° in G1 but it
increased from 38° to 57° in G2. Conclusion: Using prayers during
LLLT results in better supraspinatus tendinitis therapy outcome and
reduces treatment period down to one session.

OR18-306AB-08

COMPARISON OF FUNCTIONAL
IMPROVEMENT AND QUALITY OF LIFE IN
KNEE OSTEOARTHRITIS BEFORE AND AFTER
TREATMENT OF PRP (PLATELET RICH PLASMA)

Seyed Ahmad Raeissadat, Sm Rayegani, Mh Bahrami, D
Elyaspour, M Babaee

Physical Medicine and Rehabilitation Research Center, Shahid
Beheshti Medical University, Faculty of Medicine, Modarres
Hospital, Iran

Objective: Knee OA is a highly prevalent, chronic condition.
Unfortunately repairing of cartilage is limited and alternative or
co-adjuvant therapies don’t prevent and improve this process. PRP
(platelet rich plasma) is a new treatment which is used in repair-
ing of musculoskeletal disorder. This study designed to evaluate
effectiveness of PRP on functional and quality of life changes in
knee OA patients. Method: A total of 62 patients with knee OA
(Outer bridge grades I-1V) and symptoms of >3 months duration
met the inclusion criteria (age). Result: There were no adverse ef-
fects reported at 6 months follow up. Mean age of patients is 56.96
yrs.This study demonstrated significant improvement in WOMAC
Index and SF36 questionnaire between pre-treatment and follow up
values (p<0.0001). Implications/Impact on Rehabilitation: PRP has
been showing promise result in function and QOL after 6 months
follow up. These favorable results point to consider PRP as therapy
for knee OA.

OR18-306AB-09

CARPAL TUNNEL SYNDROME IN PATIENTS
WITH PARKINSON’S DISEASE: ELECTRO-
DIAGNOSTIC AND ULTRASONOGRAPHIC STUDY

Seungnam Yang, Bumjun Park, Hyojung Kang,
Joonshik Yoon, Seijoo Kim
Korea University Guro Hospital, Korea

Introduction: Tremor is one of cardinal symptoms of Parkinson’s
disease (PD) and may cause cumulative traumatic injury on nerves of
hands. Carpal tunnel syndrome is related with trauma of hands. The
aim of study is to analyze the electrodiagnostic and ultrasonographic
studies of patients with PD and to verify the effect of movement
of hands in PD on median nerve. Methods: We recruited 31 hands
of healthy controls (60.25+14.67 years) and 81 hands of patients
with PD (64.95+11.13 years). The patients with PD were divided by
Hoehn and Yahr (H&Y) clinical stage and divided into two groups
of mild and advanced degree. Clinical symptoms of patients with
PD by Unified Parkinson’s Disease Rating Scale (UPDRS) and
quality of life by Parkinson’s Disease Questionnaire were measured.
Median nerve conduction study and cross sectional area of median
nerve by ultrasonography were evaluated. Results: Eighteen patients
were classified by mild group and 23 were advanced group by H&Y
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stage. Cross sectional area of median nerve of patients with PD was
significantly larger than that of control group. Electrophysiologic
findings of median nerve between patients with PD and control
group had no significant difference. Total UPDRS score was not
significantly correlated with Cross sectional area findings of median
nerve, but the severity of tremor was significant correlated with
cross sectional area of median nerve. Conclusions: Carpal tunnel
syndrome diagnosed by ultrasound was frequent in PD, tremor might
be a risk factor for the development of median nerve pathology.

OR18-307AB-01

PELVIC FLOOR ELECTROPHYSIOLOGY
PATTERNS ASSOCIATED WITH FAECAL
INCONTINENCE

Hussein Sultan
Faculty of medicine, Alexandria, Egypt

Introduction: Pelvic floor electrophysiological tests are essential for
assessment of patients with faecal incontinence. Aim: The present
study was conducted to determine the patterns of pelvic floor elec-
trophysiology that are associated with faecal incontinence. Subjects
The present study included 40 patients with faecal incontinence
and 20 apparently healthy subjects as a control group. Methods:
All patients were subjected to history taking, clinical examination,
proctosigmoidoscopy, anal manometry and electrophysiological
studies. Electrophysiological studies included pudendal nerve motor
conduction study, pudendo-anal reflex, needle electromyography
of external anal sphincter and puborectalis muscles, pudendal
somatosensory evoked potential and tibial somatosensory evoked
potential The control group was subjected to electrophysiological
studies which include pudendal nerve motor conduction study,
pudendo-anal reflex, pudendal somatosensory evoked potential
and tibial somatosensory evoked potential. Results: The most com-
mon pelvic floor electrodiagnostic pattern characteristic of faecal
incontinence was pudendal neuropathy, abnormal pudendo-anal
reflex, denervation of external anal sphincter and puborectalis at
rest, incomplete interference pattern of external anal sphincter and
puborectalis at squeezing and cough and localized defect in external
anal sphincter. Conclusions: There were characteristic pelvic floor
electrodiagnostic patterns for faecal incontinence.

OR18-307AB-02

THE CHARACTERISTICS OF GAIT
DISTURBANCE IN PATIENTS WITH KNEE
OSTEOARTHRITIS

Jung Hwan Lee, Sang-Ho Lee
Wooridul spine hospital, Korea

Objective: Knee osteoarthritis (OA) is a major source of pain and
disability in elderly persons. This study was to investigate the gait
characteristics of knee OA compared with normal persons and to
assess the change of gait abnormalities after total knee arthroplasty
(TKA) by three dimensional gait analysis. Method: Medical re-
cords of 15 patients with knee OA was reviewed retrospectively
who had underwent TKA and performed three dimensional gait
analysis before (preTKA) and 2 months after surgery. Results:
PreTKA showed decreased gait velocity, stride length, and single
limb support time compared with control. Maximal anterior pelvic
tilt, internal and external pelvic rotation was larger than control.
Maximal hip flexion and extension was larger and smaller than
control respectively. Knee flexion of preTKA were larger than
control throughout gait cycle. Maximal knee extension and flexion
moment in preTKA was significantly larger and smaller than con-
trol respectively. Maximal knee varus of preTKA was larger than
control but was significantly decreased after TKA. Maximal knee
valgus of preTKA was smaller than control but was significantly
increased after TKA. Maximal knee valgus moment of preTKA was
lower than control but significantly increased after TKA. Maximal
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knee external rotation moment of preTKA were lesser than control.
Implications/Impact on Rehabilitation: Gait deviation of knee OA
was observed throughout pelvis, hip and knee joints. TKA resulted
in improvement only in knee varus angle and valgus moment. This
suggested post operative rehabilitation program including hip and
knee flexor stretching be needed.

OR18-307AB-03

NEUTRAL WRIST SPLINTING IN CARPAL
TUNNEL SYNDROME: A COMPARISON OF
CUSTOM-MOLDED THERMOPLASTIC SPLINT
VERSUS PREFABRICATED NEOPRENE SPLINT

Phongphitch Saensri*, Yupadee Fusakul, Thanyaporn
Aranyavalai

Department of Physical medicine and Rehabilitation, Faculty
of Medicine Vajira Hospital, University of Bangkok Metropolis,
Thailand

Objectives: To compare the efficacy of custom-molded thermoplastic
wrist splint and prefabricated neoprene wrist splint on symptoms in
mild to moderate degree carpal tunnel syndrome (CTS). Methods: A
total of 40 patients were randomly assigned into two groups. Group
1 (n=20) received custom-molded thermoplastic wrist splints which
were custom-made by occupational therapist. Group II (n=20)
received prefabricated neoprene wrist splints. The patients were
evaluated with visual analogue scale (VAS), grip strength baseline
with 5-week follow-up. Side effects from splint wearing were also
recorded. Results: Statistically significant improvement was seen
in VAS (p<0.001) in custom-molded thermoplastic splint group at
5-week follow-up when compared with subjects receiving prefabri-
cated neoprene wrist splints. Side effects of wrist splints were found
in 23 patients in custom-molded splint group and in 4 patients in
prefabricated neoprene splint group such as discomfort, stiffness and
pain at some contact areas. However, the custom-molded wrist splint
could be adjusted and corrected by occupational therapist at S-week
follow-up to conform to wrist-hand configuration and facilitate
long-term compliance of wrist splint wearing. Conclusion: Custom-
molded thermoplastic splint was superior to prefabricated neoprene
wrist splint in treatment of mild to moderate CTS in terms of pain
relief and adjustability of wrist splint to achieve goal of treatment.

OR18-307AB-04

PHYSICAL FITNESS IS CORRELATED TO
HEALTH-RELATED QUALITY OF LIFE AMONG
HEART TRANSPLANTATION RECIPIENTS

Chen-Jung Hsu'?, Ssu-Yuan Chen’, Shoei-Shen Wang?,
Ching Lan', Nai-Kuan Chou’, Yih-Sharng Chen’, Jin-
Shin Lai’

!Department of Physical Medicine and Rehabilitation, National
Taiwan University Hospital and National Taiwan University Col-
lege of Medicine, Taiwan, *Department of Physical Medicine and
Rehabilitation, Keelung Hospital, Department of Health, Keelung
City, Taiwan, *Department of Surgery, National Taiwan University
Hospital and National Taiwan University College of Medicine,
Taipei, Chinese Taipei

Objective: Health-related quality of life (HRQoL) represents an
important outcome measure to assess heart transplantation recipients
(HTR). This study aimed to evaluate the correlations of HRQoL
with health-related physical fitness among HTR. Method: The study
included 44 clinically stable HTR (age: 49+15 years; 38 men, 6
women) at 5.0+3.3 years after transplantation. The HRQoL of sub-
jects was evaluated by the Medical Outcomes Trust 36-item health
survey (SF-36). Each subject underwent: 1) a symptom-limited
cardiopulmonary exercise testing to evaluate cardiorespiratory fit-
ness; 2) an isokinetic test (Cybex Norm dynamometer) to measure
muscular strength of knee extensors at 0 degree per second; 3) Grip



strength measured with a hand-held hydraulic dynamometer; 4)
anthropometric measurements and bioelectrical impendence analysis
for body composition analysis. Results: The peak oxygen uptake
was significantly positively correlated with physical functioning
and social functioning (p< 0.05). The concentric isometric muscle
strength of knee extensors was significantly positively correlated
with physical functioning and mental health. The handgrip strength
was significantly positively correlated with social functioning and
mental health. The body fat percentage was significantly negatively
correlated with bodily pain. Implications: Our results provided
the evidences of correlations between HRQoL and health-related
physical fitness among HTR. The rehabilitation program designed
for improvement of the health-related physical fitness might have
a benefit effect on HRQoL among HTR.

OR18-307AB-05

REVISED SCORING SYSTEM OF PEABODY
MOTOR DEVELOPMENTAL SCALES IN
CHILDREN WITH DISABILITY

Gai Zhao, Yang Bian, Ming Li
The first affiliated hospital of Beijing university, Beijing, China

Purpose: In children with disability, it is commom to have a scat-
tered distribution of passing items in the gross motor subtest of
Peabody development motor scales (PDMS-2). The aim of our
study is to analyze the impact of two scoring system with or with-
out these passing items on gross motor quotient (GMQ) and age
equivalents. Methods: 124 children between 1.2 and 71 months were
administered gross motor subtest of PDMS-2. The mean of GMQ is
81.49. Those items which need the same posture and stimulus were
administered at the same time. The age equivalents or quotients of
the two scoring methods were compared using paired-samples z-test.
Results: there is only one child can pass the items above the ceiling
on stationary subtest, 19 children on locomotion subtest, There is a
significant difference between those two methods about GMQ or age
equivalents on the specific subtest (p=0.000—0.042). However, when
the scores of these passing items were included into the raw scores,
the range of the increased value of children” GMQ is 0-2, and the
range of the increased value of gross motor age equivalents is 0—1
month. Conclusion: The phenomenon of the passing items above the
ceiling is usually taken place on the locomotion subtests. Including
these passing items into scoring system will make the evaluation of
gross motor level more accurate, while the impact on the GMQ and
age equivalents is minor, especially in normal children.

OR18-307AB-06

TCM REHABILITATION FOR TREATING
DYSPHAGIC PATIENTS WITH STROKE

Yang Tian', Xiaodong Jiang’, Ming Gao’, Kewei Zhaol,
Jiaqi Lu', Hongying Wang'

'Department of Rehabilitation, Jilin Academy of Traditional Chi-
nese Medicine, *Department of Rehabilitation, Ji An City Hospi-
tal, *Department of Rehabilitation, Song Yuan Chinese Medicine
Hospital, China

Objective: To explore the TCM rehabilitation impact and efficacy in
patients with swallowing dysfunction after stroke. Method: 80 cases
of post-stroke patients with swallowing dysfunction were divided
into two groups: Treatment group (n=40) were treated with acu-
puncture, swallowing training and massage.Acupncture was given
at Fengchi (GB20), Lianquan (RN23), Jingjin (EX-HN12) and Yuye
(ex-hn13). Control group (n=40) were treated with swallowing
training only,included thermal tactile stimulation, deglutition organ
exercises and food swallowing training. 40 min/day. After treatment
of swallowing, assess the function once a week.and evaluated and
analyzed curative effect of the two groups. Results: After a month
of treatment, all groups showed improvement in Water-Swallow
Test, Swallow Function Score, among them the treatment group
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total efficient(93.33%) was higher than those in the control group
(80%), x*=6.05,0.01<p<0.05. Differences between the two groups
were significant. Implications: TCM rehabilitation can effectively
improve the swallowing function. Key words: Acupuncture/Mas-
sage/Stroke/Swallowing dysfunction.

OR18-307AB-07

RELIABILITY OF A TRUNK MOUNTED DEVICE
BASED ON A VIRTUAL REALITY SYSTEM ON
EVALUATING THE SITTING BALANCE IN
HEALTHY ADULTS

Xijun Wei', Huihua Liu', Wujian Lin'?, Yingmin Lang"’?
!Department of Rehabilitation Medicine, Sun Yat-sen Memorial
Hospital, Sun Yat-sen University, °Department of Sports and Health,
Guangzhou Institute Of Physical Education, *2nd Department of
Clinical Medicine, Changzhi Medical College, China

Objective: To investigate the reliability of the trunk mounted device
on assessing the sitting balance in healthy adults, and explore the
posibility of that device using in subjects with sitting problem.
Method: sessor B) were employed to evaluate the participants’ bal-
ance based on the device which was mounted on the surface of 7th
thoracic vetebrae between scapulas for testing the moving angles
of trunk three dimentionally. The participants were required to tilt
on left, right, and backward extremly, and tilted angles in the three
directions were recorded in this device. The angles were measured
three times on each direction for every participant at beginning and
one week after. Intraclass correlation coefficient (ICC) was used to
test the iner-rater and intra-rater reliabilities. Results: High repeated
measure reliabilities were showed in the data at begining collected
by assessor A and assesor B, 0.843 and 0.72 on left, 0.827 and 0.819
on right, 0.940 and 0.848 on back, respectively. High intra-rater
reliabilities were revealed on right and back, ICC values were 0.864
and 0.848, and relative lower intra-rater reliability was presented
on left with value at 0.653. High inter-rater reliabilities were il-
lustrated, and the correlation values were 0.820 on left, 0.939 on
right, and 0.889 on back. /mplications: This trunk mounted device
is reliable in measuring the changed tiled trunk angles in sitting
balance evaluation, and testing the reliability in subjects with sitting
balance problem is required.

OR18-307AB-08

EEG ANALYSES OF CHRONIC CENTRAL PAIN
AFTER SPINAL CORD INJURY*

Xu Zhang, Lili Yan, Zhaohui Ren, Hong Dai
Capital Medical University, Beijing, China

Objective: To study the character of EEG signals of the patients
suffering from chronic central pain (CCP) after Spinal Cord
Injury (SCI), in order to acquire effective auxiliary diagnosis
method. Methods: EEG signal of CCP after SCI were analysed
through three methods by us: the analyses of singular value (SVD);
wavelet transform; bispectrum transform. Results: (1) The mean
value of SVD in every lead is different in the various pains: this
is the biggest when voilent pain(spontaneous pain) occurs, and
that is weeny while CCP does not occur. (2) In low frequency, the
dithering of indolent pain curve is smooth, voilent pain curve’s
dithering is increased, numbing pain curve’s dithering is the most
exquisite one. (3) Through the bispectrum method to analyses the
EEG signal, the 3-D pattern shows it’s otherness: pattern cusp of the
indolent pain is silences, it’s peak is between 2,000-3,000; pattern
cusp of the voilent pain is increased distinctly, its peak is between
4,000-5,000; pattern cusp of the numbing pain have several levels,
most of them are concentrate in low value area, it’s peak is about
1,000. Implications: Accounting the EEG signal in the different
pain status, we can draw the conclusion that it existed a prominent
difference among the different pains.
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OR18-307AB-09

EPIDEMIOLOGY OF MUSCULOSKELETAL
CONDITIONS IN INDIA

Ajay Gupta', Rajendra Sharma'?, Shiv Lal Yadav’,

J Mahanta’, Kr Haldiya’

'VM Medical College & Safdarjang Hospital, New Delhi, *All
India Institute of Physical Medicine & Rehabilitation, Mumbai,
* All India Institute of Medical Sciences, New Delhi, * Regional
Medicine Research Center, Dibrugarh, *Desert Medicine Research
Center, Jodhpur, India

Objectives: To study the magnitude and impact assessment of select
musculoskeletal disorders in adults (aged over 18 years) in the
community with a focus on Osteoarthritis, Rheumatoid Arthritis
and Spinal Disorders. Methodology: 1t was estimated that a sample
size of 5,000 persons will enable estimation of the prevalence rate
of Rheumatoid Arthritis of 0.55% in the range of 0.49% to 0.71%.
This implies that about 5,000 individuals were covered from each
type of area (urban, rural) at each of the three centres in the study.
We used point prevalence of diagnosed MSDs using a Family
Screening Schedule by home visits in the community and follow
up at a tertiary level care centre. In cases which were assigned a
diagnosis for musculoskeletal conditions, Assessment of Health
Status, Functional Status, and Disability was carried out by the
use of study instruments i.e. HAQ, WOMAC Index, OSWESTRY
Disability Questionnaire. For the screening schedule sensitivity of
92.50% and specificity 0f 99.05% was established and the calculated
Kappa for the investigated cases was observed agreement 0.9375,
Chance agreement 0.656 and Kappa Co-efficient 0.817 during the
field based reliability exercises. Results: Total of above 32,000
persons were screened in the Delhi, Dibrugarh and Jodhpur centres
(these are three different cities in India with different demographics,
geography, culture and economics). The prevalence of MSDs in the
current study at 95% Cl is tabulated as under and the results will be
further analysed in the paper.

Center Delhi Dibrugarh Jodhpur
Sample size 11015 10032 11036
MSD Prevalence 7.08 (6.6,7.56)  11.52(10.90, 12.14) 9.53 (8.98, 10.08)

Rheumatoid Arthritis 0.17 (0.10, 0.24)
Osteoarthritis 3.28 (2.97,3.63)
Spinal Disorders 4.80 (4.40, 5.20)

Inflammatory Arthritis
- Undifferentiated

Soft Tissue Rhema-

tism 0.85 (0.68, 1.02)
Non specific body

aches & pains 0.59 (0.45, 0.73)

Gout and other mono-

articular inflammatory
arthritis

0.19 (0.11, 0.27)
5.81(5.35, 6.27)
5.76 (5.53, 5.59)

0.62 (0.47, 0.77)
6.52 (6.40, 6.64)
5.42 (5.00, 5.84)
0.05(0.01, 0.09) 0 0

0.77 (0.73,0.81)  0.14 (0.7,021)

1.61 (1.36,1.86)  1.84(1.59, 2.09)

0.13(0.063,0.197) 0.10 (0.04, 0.16) ~ 0.027 (0.023, 0.030)

OR18-308-01

CHARACTERIZATION OF MOTOR LEARNING
FOLLOWING TRAUMATIC BRAIN INJURY USING
RAPID FINGER SEQUENCE MOVEMENT

Keren Cismariu', Sharon Shaklai'*, Carmit Gal’, Maria
Korman’, Avi Karni*?, Ofer Kerend, Yaron Sacher’
!Loewenstein rehbilitation hospital, Sackler School of Medicine, Tel
Aviv University, “Sagol Dept of Neurobiology, University of Haifa,
’Dept of Occupational Therapy, University of Haifa, “Sheba Medical
Center, Tel Hashomer, Israel

Objective: Traumatic brain injury (TBI) is a major health problem in
modern societies. Understanding the principles of motor (procedural
skill) learning is vital to our ability to devise theory bound practice
methods to maximize motor skill gain during rehabilitation. Learn-
ing to perform rapid finger opposition movement sequences (FOS)
has been well studied in healthy individuals, providing significant
knowledge about the neural mechanism of motor learning. No such

J Rehabil Med Suppl 53

data exists in TBI patients. The aim of this research was to study
the principles of motor learning in TBI patients using the FOS para-
digm. Methods: Ten sub-acute TBI patients with moderate - severe
injury were trained to perform a 5-element FOS. The sequence
was practiced in a single session in the first week of the study and
on a daily basis during the second week. Each structured practice
session consisted of 100 task repetitions at a comfortable rate.
Performance (speed and accuracy) was tested before, immediately
after and 24 hrs after training. Results: 7/10 subjects showed early
within session and delayed, overnight gains with no speed accuracy
trade-off. Subsequent daily practice yielded further, though smaller,
improvement in 6 patients. 7 showed preservation of acquired skill
after a month. Implications: Majority of severe TBI patients can
efficiently learn new motor skills. Gains in performance evolving
both concurrently with practice and between sessions indicate
procedural memory consolidation, reflecting phases previously
described in healthy adults.

OR18-308-02

ASTROGLIAL CX43 HEMICHANNEL IS
NECESSARY FOR ENVIRONMENTAL
ENRICHMENT-MEDIATED LEARNING

AND MEMORY IMPROVEMENT AFTER
EXPERIMENTAL TRAUMATIC BRAIN INJURY IN
RATS

Shan Jiang, Ling Li, Ya-Na Li, Hui-Hui Wang, Hong-
Ping Xie
The First Affiliated Hospital, Chinese PLA General Hospital, China

Background: Environmental enrichment (EE) enhances learning and
memory performance after traumatic brain injury (TBI). However,
the mechanism remains unclear. Cx43 is a member of the connexin
family and appears to be the most prevalent protein in astrocytes.
Recent evidence indicates that hippocampal Cx43 hemichannel
contributes to higher brain function, particularly for learning and
memory. It suggests that Cx43 is likely to participate in the EE-
mediated learning and memory improvement after TBI. Objective:
To investigate the role of Cx43 hemichannel in the EE-mediated
learning and memory recovery after TBI. Methods: Anesthetized
adult male rats received either a cortical impact or sham injury and
were then received EE or normal housing with 2 weeks of exposure.
We microinfused into the rat hippocampus TAT-Cx43L2 (a peptide
that selectively inhibits Cx43-hemichannel opening while maintain-
ing synaptic transmission), Gap 27 (specific Cx43-hemichannel
blocker) or Cx43-specific antisense oligonucleotides (Cx43-
ASODN) (effective in knocking down Cx43 expression). Learning
and memory capacity was assessed with Morris water maze at 1 day
and 14 days post-injury. Results: 1) Learning and memory capacity
significantly decreased after TBI. 2) Learning and memory capac-
ity was enhanced in the TBI groups that received EE vs. standard
housing. 3) TAT-Cx43L2, Gap27 or Cx43-ASODN can effectively
suppress the EE-mediated learning and memory improvement. /m-
plication: These data support that Cx43 hemichannel is necessary
for EE-mediated learning and memory improvement after TBI.
Thus, the present study is the first to demonstrate a physiological
role of astroglial Cx43 hemichannels in neurobehavioral recovery
after TBI, making these channels a novel target for the treatment
of cognitive disorders after brain injury.

OR18-308-03

THE CONSTRUCTION OF COMPUTER-ASSISTED
HIGHER-LEVEL BRAIN FUNCTION RECOVERY

Zhuoming Chen
The First Affiliated Hospital Of Jinan University, China

Objective: This study aims to construct computer-assisted equip-
ments for the recovery of higher-level brain function. Method: The



present research is carried out to construct an effective computer-
assisted higher-level brain function recovery machine by develop-
ing a series of computer-assisted equipments, including auditory
functional detection and recovery, language functional detection and
recovery, speaking functional detection and recovery, multisensory
functional detection and recovery, cognitive functional detection
and recovery, aged intelligence functional detection and recovery
as well as psychological functional detection and recovery. Results:
The research results suggested that the seven computer-assisted
equipments were identical with the development regularity of indi-
vidual cognition. Implications: The application of computer-assisted
higher-level brain function recovery would play an important role
in clinical, which helps to improve the curative effect of relative
patients as well as achieve better recovery effects. National 863
Science and Technology Program (No.2007AA02Z482), Guangzhou
Science and Technology Program, Major Livelihood and Techno-
logical Special (N0.2012Y2-00023).

OR18-308-04

REHABILITATION OUTCOME TWO YEARS
AFTER TRAUMATIC BRAIN INJURY

Marcela Lippert-Griiner'*’, A M Tomanov*

'Medical Faculty, University of Cologne, *University of West Bo-
hemia Plzen, Germany, Charles University in Prague, The First
Faculty of Medicine and General Teaching Hospital, Prague, *Re-
habilitacni ustav Brandys nad Orlici, Czech Republic

Introduction: The aim of the study was to evaluate the outcome of
patients with severe traumatic brain injury (STBI) after 12 and 24
months (Glasgow Coma Scale GCS 24 h). Methods and Subjects: A
total of 51 patients underwent a multidisciplinary early rehabilita-
tion treatment until they were discharged from hospital and local
ambulatory care was deemed sufficient. The follow-up examination
took place 12 and 24 months after the STBI. Results: Data revealed a
high level of independence in activities of daily living (mean Barthel
Index after one year 92.7 points, after two years 93.7 points). After
one and two years, 74.5% and 80.4% of the patients, respectively,
were completely independent of need for care. Nevertheless, more
than half of the patients had sensorimotor, behavioural, speech, visual
and/or auditory disturbances. Return to work rates improved between
one and two years after trauma, as evidenced by the rate of patients
being back to full time work at one year (n= 14, 28%) and two years
(n=20,40%) post-STBI. Return to work rates improved between one
and two years after trauma, as evidenced by the rate of patients being
back to full time work at one year (n= 14, 28%) and two years (n=20,
40%) post-STBI; although, none of these changes reached statistical
significance. Discussion: In summary, there are still changes in both
impairment and disability related areas between one and two years
post-STBI, but the degree of improvement is variable depending on
the area being considered. Clinicians should remain aware of the fact
that modulation of impairment and disability appear to continue well
beyond one year post-STBI which may impact on decisions regarding
the provision and intensity of further rehabilitation efforts.

OR18-308-05

THEORY OF MIND (TOM) AND LINGUISTIC
ABILITIES IN PATIENTS AFTER TRAUMATIC
BRAIN INJURY

Yaron Sacher'?, Michal Biran'3, Noga Balaban?, Ilil
Dayan’, Mali Gil

Loewenstein hospital, Israel, *Tel aviv University, *Haifa Univer-
sity, Israel

Objective: Theory of mind (ToM) is the cognitive ability to see
the world through the eyes of another. It underlies efficient social
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interactions and is vital to the understanding of discourse. ToM
impairment might be expressed in a speakers disability to understand
that her addressee holds a perspective that is different from hers.
Accordingly, it can be expected that ToM impairment will affect
linguistic abilities that depend on the interlocutors need to moni-
tor others knowledge regarding discourse information mentioned
in the discourse. Restriction of participation in social activities
and disturbances in ToM is a frequent consequence of traumatic
brain injury (TBI). Therefore, the aim of this study was to assess
the relationship between ToM abilities in TBI patients and their
TOM related linguistic abilities. Methods: Nine TBI patients with
normal syntactic and lexical abilities were included. A battery of
tests assessing different aspects of ToM was administered, followed
by tests of linguistics aspects related to ToM. Namely, the ability
to appropriately use definiteness when introducing referents in
discourse and the ability to appropriately use and choose between
referring expressions according to discourse context. Results: Five
patients had ToM impairment according to the aToMic battery.
Four of these patients scored low on one or more of the linguistic
tests, whereas only one of the patients with normal ToM scored
low. Implications: The findings contribute to the understanding of
the relation between linguistic and cognitive impairments in ToM
and open a door to possible intervention to improve ToM abilities
of TBI patients.

OR18-308-06

REHABILITATIVE OUTCOME OF TBI AND
POLYTRAUMA

Marcela Lippert-Griiner?

'Medical Faculty, University of Cologne, *University of West Bohe-
mia Plzen, Germany, ’Charles University Prague, The First Faculty
of Medicine, Czech Republic

Introduction: Brain injury, whether isolated or accompanied by
polytrauma, is one of the most common forms of injury sustained
in road accidents, accidents at work or during leisure time. About
70% of polytrauma patients have also sustained some form of
brain injury. Immediate and systematic application of an adequate
rehabilitation programme is the most important factor in the restitu-
tion of functions impaired by severe trauma. The aim of the study
was to evaluate influence of additional presence of polytrauma for
the independence in the activities of daily living, need of care and
social outcome of patients with severe brain injury after inpatient
rehabilitation. Method and Subjects: 62 survivors (age 34. 8, range
1665 years, m:f=4 :1) of severe brain injury (GCS <=8 for at least
24 h) with or without polytrauma were investigated. The outcome
after 6 and 12 months with essentially similar therapies, and draws
a comparison between 38 patients with isolated severe brain injury
and 24 patients with severe brain injury and additional polytrauma.
Results: After six months the majority of both groups independent
in ADL (Barthel-index >80 points, FIM-Score >110 points). There
were also no significant differences between the groups in need of
care. Clear differences could be found in the return to work. After
six months, 22.9% of the patients with isolated severe brain injury
were able to return to their jobs and only 15% of patients with
additional polytrauma. After 12 months, this difference has disap-
peared. Discussion: These results suggest that - contrary to what
is frequently asserted in the relevant literature - one year after the
accident the presence of additional polytrauma no longer exerts
any significant influence on the outcome of the severe-brain-injury
patients discussed in this paper. If the patients survive the acute
phase and are given continuous rehabilitative care from as early
a period as the acute phase of the illness up to their professional
reintegration, then their prospects are no worse than those of pa-
tients with an isolated form of severe brain damage. Conclusion:
For the outcome of patients with polytrauma is an early continous
rehabilitation crucial important.
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OR18-308-08

REGIONAL REGISTRY FOR ACQUIRED BRAIN
INJURY IN EMILIA ROMAGNA, ITALY

Paolo Boldrini
Azienda ULSS9 Treviso, Italy

Background: Severe Acquired Brain Injury (SABI) is among the
most common disabling neurological disorders, and may have
lifelong effects. To facilitate the management of the rehabilitation
process of SABI patients through the network of services a compre-
hensive data source is needed. In this paper we report the develop-
ment and the results of a regional population-web-based registry
containing records for all the SABI patients receiving rehabilitation
services in a regional dedicated network (GRACER Network) in
Emilia Romagna, a 4-million inhabitant Region in Northern Italy.
Methods: The registry has been developed from 2003 to 2005, and
the systematic data collection started in 2006. Patients enrolled had
a brain damage of traumatic and/or vascular and/or hypoxic-anoxic
and/or infectious aetiology, leading to a coma (GCS>or=8) of at least
24 h. Demographic, clinical and use-of-services data are collected
during the acute, post-acute rehabilitation and social reinsertion
phase. Results: In the period 2006—-10, 1701 patients admitted to
the ICUs of the regional network have been enrolled in the registry.
69,8% were males; the mean age was 43.1 (SD 15.3). 49.8% of cases
were traumatic; the median GCS score at onset was 5. The mean
length of stay (LOS) in intensive/neurosurgical unit was 26.3 days
(SD 36.5). DRS median scores on admission/disharge were 27 and
23, respectively. 54.4% of patients were discharged to a rehabilita-
tion unit. As for the rehabilitation phase, in the same period 844
patients were enrolled; 68,5% were males; the mean age was 42.2,
(SD 15.2); 52.1% were traumatic. The mean rehabilitation LOS
was 97.4 days (SD 101.9). The median DRS scores on admission/
discharge were 20 and 10, respectively. 70,2% of patients were
discharged to home. 202 patients were followed up after discharge;
mean age 43.6 (SD 15), 47.1% were traumatic; the median DRS
score was 6. Conclusions and implications for rehabilitation: The
GRACER registry is a useful support in monitoring clinical path-
ways and outcomes of patients, promoting uniformity in levels of
care. It helps clinicians in managing patients, facilitating commu-
nication between the different centers of the GRACER network. It
also provides health care administrators with a flow of data useful
in improving rehabilitation services.

OR18-308-09

EFFICACY OF REHABILITATION ON ACALCULIA
AFTER ACQUIRED BRAIN INJURY

Xin Zhang, Xiaoping Yun, Mingming Gao
Department of Rehabilitive Evaluation of China Rehabilitation
Research Center, China

Objective: To compare the efficacy of different rehabilitation models
on acalculia after acquired brain injury. Methods: 113 cases were
randomly assigned to 3 groups: control group (n=37), computer-
assisted training group (n=38) and face-to-face training group(n=38).
The control group just received cognitive dysfunction evaluation.
The training groups received cognitive rehabilitation training 5
days a week and 30 min a day which sustained for 6 weeks. And 33
patients were selected to prolong for 12 weeks. They were evaluated
with Revised EC301 Calculation and Number Processing Battery in
Chinese version (EC301-CR) at the beginning, the 6th week point and
the12th week point respectively. Results: 6-week after treatment, The
performance of both the computer-assisted training group and face-
to-face training group significantly improved (p<0.001); It showed
that computer-assisted group> face-to-face group>control group
(»<0.001) both 6 weeks and 12 weeks latter. Significant negative
correlation was found between age and performance of EC301-CR
(p<0.05). Conclusion: The effect of computer-assisted training on
acalculia is superior to face-to-face training; The first 6 weeks of
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training is the best period for rehabilitation; The younger the patient
is, the better results are.

OR18-311A-01

ACUPUNCTURE WITH TONGUE THREE
NEEDLES TREATMENT ON 52 CASES WITH
SUPRANUCLEAR PARALYSIS AFTER STROKE

Xiaohua Tu
The Department of Rehabilitation, Third People’s Hospital of
Chongqing, China

Objective: To observe the curative effect and the swallowing effect
of acupuncture with tongue three needles treatment to supranuclear
paralysis cases. Methods: 110 cases were randomly divided into
the acupuncture treatment group and the control group, each of
them has 55 cases, respectively. The treatment group was treated
with tongue three needles treatment, while the control group was
treated with low frequency electrical stimulation; the two groups
were treated with swallowing exercise in addition. The swallowing
effect was assessed with Fujishima’s swallowing evaluation, and the
curative effect was assessed with Depression Tian drinking water
test. Results: The effective rate of the acupuncture treatment group
and the control group was 98.18% and 80.0%, respectively, there
was statistical significant (p<0.05). The data of pre- treatment of
thetwo groups was not statistical significant (p>0.05). The swal-
lowing evaluation showed that, after-treatment, swallowing effect
improved obviously in both groups, the acupuncture treatment group
increased significantly, and the difference between the two groups
was statistical significant (p<0.05). Conclusion: Acupuncture with
tongue three needles treatment has significant effect in patients with
supranuclear paralysis.

OR18-311A-02

REHABILITATION PROGRAMME FOCUSSED
ON BALANCE AND STABILITY EXERCISES
IMPROVES BALANCE AND STABILITY IN
STROKE PATIENTS COMPARED TO REGULAR
PROGRAMME IN A RESOURCE POOR SETTING

Threethambal Puckree*, Pooveshni Uthum

Faculty of Heal Sciences, Durban University of Technology and
University of KwaZulu Natal, Durban,. South Africa

Objective: This study compared the effects of an outpatient com-
munity rehabilitation programme with one focussed on balance and
stability training on stability and balance in stroke patients. Methods:
Fifty stroke patients participated in a randomised controlled trial.
The Postural Assessment Scale for Stroke patients (PASS) and the
Berg Balance Scale (BBS) were administered to all fifty participants
on the weeks prior to and after the twelve week intervention or
control programmes. The raw data (PASS and BBS) was normalized
by calculating percentage changes for each item for each participant
and subjected to Mann-Whitney U tests (p were used to compare
control with experimental means. PASS and BBS scores were
correlated using Pearsons correlation coefficients. Results: For the
PASS, for 12 items in 25 participants, a total of 50 improvements
were noted in the control group compared to 182 in the experimental
group. Normalized mean increases from pre to post-test increased
significantly (p<0,05) in the experimental group compared to the
control in all items except for sitting without support and rolling to
unaffected side. For the BBS, for 14 items in 25 patients, a total of
51 improvements were noted in the control group compared to 225
in the experimental group. The Berg balance scale showed a similar
significant increase except for the item sitting unsupported. PASS
scores correlated with BBS scores (r=0, 84, p=0.000). Implication:
Focussed outpatient based rehabilitation programmes are more ef-
fective in rehabilitation of stroke patients in resource poor settings.



OR18-311A-03

SOCIODEMOGRAPHIC AND NERVE
CONDUCTION FINDINGS IN PATIENTS WITH
SUSPECTED PRIMARY NEURAL LEPROSY

Maria Leonor Rengifo-Varona, Catalina Gomez-
Guevara, Ivonne Escobar-Urrego, Jazmin Pinzon-
Suarez

Clinica Universidad de La Sabana, Colombia, Colombia

Objective: To establish electrodiagnostic features in patients with
suspected primary neural leprosy. Methods: All patients referred
from a specific Colombian endemic leprosy area between Septem-
ber 2008 and May 2009 and submitted to Clinica Universidad de
La Sabana complaining of sensitive symptoms underwent nerve-
conduction study that included the four extremities. 37 patients were
evaluated, 17 women and 20 men, between 25 and 79 years old
(48 SD of +£13,55), living in a leprosy endemic area. Patients were
mainly original from three eastern—central Colombian departments:
Cundinamarca (26), Santander (3), Boyaca (3). Their occupational
activities: housework 9/37, casual work 6/37, butcher-assistant 2,
construction 3, and agriculture 2. In reference to the nerve conduc-
tion. Results: 97.02% found to have abnormal pattern, from these
patients, 19% did not have neuropathy (significance level 0.013), 12
patients presented upper limbs compromise and 16 patients had all
four extremities compromised. Also from the previous mentioned
97.02%, 19% of patients had axonal neuropathy, 69% demyelinat-
ing neuropathy, and 8% mixed neuropathy. From the 37 patients,
10 patients did not refer sensitive alteration, and 5 of them had
polyneuropathy; and from the 26 patients with sensitive alteration,
23 had peripheral nervous system compromise. Implication/impact
of rehabilitation: A correlation between nerve-conduction studies
and sociodemographic characteristics of patients suspected to have
neural. Hansen disease has had poor diffusion in Colombia, therefore
it is important to correlate patients symptoms with these findings
and biopsy, to have an accurate diagnosis.

OR18-311A-04

REHABILITATION INTERVENTIONS FOR
UNILATERAL NEGLECT AFTER STROKE: A
SYSTEMATIC REVIEW FROM 1997 TO 2012

Yonghong Yang'?, Raymond C.K Chung', Cecilia W.P
Li-Tsang', Kenneth N. K Fong'*

'The Hong Kong Polytechnic University, *West China Hospital,
China

Objective: To review the effectiveness of rehabilitation interven-
tions for persons with unilateral neglect after stroke from 1997 to
2012. Methods: A systematic review included articles of randomized
controlled trials about neglect strategies among stroke patients that
addressed the BIT as primary outcomes in the interventions. Results:
Twelve RCTs were identified according the inclusion and exclusion
criteria. The qualities of the studies were good with mean PEDro
score of 6.08+0.81. Different interventions have been studied in
RCTs; Prism Adaptation (PA) appeared to be the most common,
with 5 out of 12. The meta-analysis showed that for immediate ef-
fects of neglect interventions, the BIT conventional subtests has a
statistically significant mean effect size of 0.76 (95% CI, 0.28-1.23;
p=0.002) whereas the BIT Behavorial subtest showed no statistically
significant mean effect size of 0.37 (95% CI, -0.19-0.91; p=0.17),
and the BIT (Total) showed a modest statistically significant mean
effect size of 0.55 (95% CI, 0.16-0.94; p=0.006). However, the
meta-analysis showed that there was no statistically significant mean
effect size on long-lasting effects for all BIT outcomes. Implications
on Rehabilitation: Prism Adaptation (PA) appeared to be the most
common and effective strategy among interventions on unilateral
neglect and rTMS maybe is a promising approach for treatment
of unilateral neglect. Rehabilitation interventions have positive
immediate effects on unilateral neglect as measured by the BIT
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conventional subtest than that on the behavioural subtest. Effects
of rehabilitation interventions are often transient and often cannot
be generalized across time to daily functioning.

OR18-311A-05

CLOSED LOOP MYOELECTRICALLY
CONTROLLED NEUROMUSCULAR ELECTRICAL
STIMULATION COMBINED WITH A SPLINT
IMPROVES UPPER EXTREMITY MOTOR
FUNCTION AND MODULATES SPINAL AND
CORTICAL INTERNEURONS AMONG PATIENTS
WITH STROKE

Toshiyuki Fujiwara*, Kaoru Honaga, Michiyuki
Kawakami, Atsuko Nishimoto, Kaoru Abe, Yohei Otaka,
Tetsuya Tsuji, Akio Kimura, Meigen Liu

Keio University School of Medicine, Japan

Objective: Hybrid Assistive Neuromuscular Dynamic Stimulation
(HANDS) therapy was developed as a new therapeutic approach
to facilitate the use of the affected upper extremity in daily living
and improve the motor function by combining closed loop myoe-
lectrically controlled neuromuscular electrical stimulation (IVES)
with a hand-wrist splint for patients with hemiparesis. We applied
HANDS therapy to patients with moderate and severe hemiparesis
and studied the functional recovery and physiological changes.
Methods: Participants were 61 patients with chronic hemiparetic
stroke (their mean time from onset was 28.4 months). Participants
used IVES combined with a hand-wrist splint for 8 h a day for
3 weeks. We assessed Fugl-Meyer upper extremity motor score
(FM), modified Ashworth scale (MAS) at baseline, post HANDS
therapy and 3 months after the end of HANDS therapy (3-month
follow-up). We assessed short intracortical inhibition (SICI) with
transcranial magnetic stimulation and spinal reciprocal inhibition
(RI) with conditioned —test H reflex paradigm. Results: HANDS
therapy improved FM score and decreased MAS significantly. Three
month follow-up assessment showed that these improvements were
maintained for 3 months. HANDS therapy induced disinhibition
of affected hemisphere SICI and modulation of RI in the paretic
forearm. The improvement of FM was correlated with the change of
affected SICIL. The change of MAS was correlated with the change
of affected RI at interstimulus interval of 100 ms. Implications:
The effectiveness of HANDS therapy was confirmed with both
clinical and electrophysiological studies. HANDS therapy induced
functional recovery of the paretic upper extremity motor function
based on cortical and spinal plastic changes.

OR18-311A-06

CORTICAL REORGANIZATION AFTER MOTOR
IMAGERY TRAINING IN CHRONIC STROKE
PATIENTS WITH SEVERE MOTOR IMPAIRMENT:
A FMRI STUDY

Limin Sun’, Yongshan Hu', Dazhi Yin’, Mingxia Fan?,
Lili Zang’

'Department of Rehabilitation, Huashan Hospital, Fudan Univer-
sity, Shanghai, *State Key Laboratory of Medical Neurobiology,
Fudan University, Shanghai, China

Objective: To measure the efficacy of motor imagery training (MIT) on
chronic stroke patients and to find the possible cortical reorganization
patterns in fMRI response. Method: Eighteen chronic stroke patients
randomly assigned to the MIT group and CRT group. Patents of the
two groups all received standard CRT. Nine subjects in the MIT group
also received 30-minute MIT sessions, occurring 5 days/week for 4
weeks. The upper extremity of Fugl-Meyer Assessment (FM-UL) was
blindly evaluated before and after the interventions. fMRI was also
administered to assess cortical activation changes of the regions of
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interest (ROIs) while the patients executed a passive fist clutch task.
Results: After interventions, the changes of FM-UL scores in MIT
group were dramatically greater than that in CRT group (p=0.004).
We found two kinds of cortical reorganization patterns existed in MIT
and CRT group. One is the persistent growth of activation in cSMC
(contralateral sensorimotor cortex) for most patients and the other
is the focusing of activation in cSMC with increasing of LI-SMC
(Lateral Index of SMC) for a small portion of patients. For the former
pattern,the relative change of activation in cSMC in MIT group was
greater than that in CRT one, but the difference was not statistically
significant. Implications: This study indicates that for the chronic
stroke patients with severe upper-extremity impairment, a 4-week
regimen of CRT plus MIT resulted in functional improvement of
upper limbs. We describe how these interventions may elicit “plastic”
changes, the possible cortical reorganization patterns in the brain.

OR18-311A-07

INTRODUCTION OF THE JAPANESE VERSION
OF THE STROKE DRIVERS SCREENING
ASSESSMENT

Takashi Kato'?, Megumi Shiino', Naofumi Kubota', Jun-
Ichi Inobe’, Syutaro Nakaaki’, Masaru Mimura’

'Inobe Hospital, Japan, *Graduate School of Oita University of
Nursing and Health Science, Japan, *Department of Neuropsychia-
try, Keio University School of Medicine, Japan

Introduction: Driving is a major concern for patients who have
experienced a stroke. Traditionally, a battery of tests have been
considered more effective than a single test for the evaluation of
driving ability, as driving involves diverse cognitive functions. The
Stroke Drivers Screening Assessment (SDSA), developed by Nouri
and Lincoln, is a specific battery of tests used to predict post-stroke
driving ability and has been adapted for use in countries such as
Norway and theUnited States. This preliminary study was conducted
to assess the effectiveness of the Japanese version of the SDSA.
Methods: Three male and 2 female post-stroke patients (mean age
66.4+9.7 years) participated in this study. They received an on-road
evaluation in a dual controlled vehicle accompanied by an experi-
enced driving instructor. Adjustments to the original SDSA included
altering driving circumstances to be commensurate with Japanese
driving situations and road signs. All participants were evaluated
through the adjusted SDSA and comparisons were made between
SDSA results and on-road driving abilities. Results: According to
the SDSA results, 4 participants were classified as fit to drive and
1 participant was classified as unfit. These SDSA classifications
predicted driving ability with 100% accuracy, as confirmed by
on-road assessments. Discussion: The meta-analysis conducted
by Devos et al (2011, Neurology) revealed the effectiveness of the
SDSA in predicting driving ability in patients post stroke. Further
studies with increased numbers of the patients will be required to
establish the effectiveness of the Japanese version.

OR18-311A-08

GAIT BIOMECHANICS: AN APPROPRIATE
TARGET FOR POST-STROKE REHABILITATION?

Olga Dobrushina’, Pavel Snopkov, Irina Sidyakina,
Tatyana Shapovalenko, Konstantin Lyadov
Medical and Rehabilitation Center, Russia

Objective: To determine the role of gait biomechanics in post-stroke
mobility. Method: We evaluated 18 patients with post-stroke hemipa-
resis (16 male, 2 female aged 57.5+13.6 years) that were able to walk
without assistance. Examination was performed for muscle strength
(6-grade scale, mean 4.0+1.5), spasticity (Modified Ashworth Scale,
mean 1.1+1.3) and Rivermead Mobility Index (mean 12+3). We
evaluated gait biomechanics by TRUST-M system with five sensors
(sacrum, both hips, both chins) providing information on angles and
accelerations. Results: Coxofemoral joint and/or knee goniogram
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deformation was observed at the paretic side in 17 patients and at
the intact side in 8 patients. The most common were the following
abnormalities: walk cycle asymmetry caused by a decrease in paretic
leg stance — 10 patients, a decrease in paretic knee range of motions
(PNR) — 11 patients (mean 36.1+16.7°), a decrease in intact knee range
of motions (INR) — 5 patients (mean 51.8+10.9°). These values cor-
related with muscle strength and Modified Ashworth Scale, but, apart
from PNR (r=0.73, p=0.001), the correlation was weak or very weak.
Biomechanical abnormalities were found to be significant predictors
of a decrease in Rivermead Mobility Index below 14 with optimal
cut-off for PNR at 42° (sensitivity 91%, specificity 92%, AUC=0.95),
for INR — at 56° (sensitivity 80%, specificity 73%, AUC=0.75), for
the beginning of the second double support — at 48% (sensitivity
80%, specificity 61.5%, AUC=0.75). Implications: Biomechanical
gait abnormalities are a rather autonomous cause of post-stroke im-
mobility and thus pose a feasible target for rehabilitation.

OR18-311A-09

THE FACE OF LEPROSY REHABILITATION
TODAY: A DESCRIPTIVE STUDY OF NEW
LEPROSY CASES CONSULTED TO PHYSICAL
AND REHABILITATION MEDICINE
DEPARTMENT IN DR. SOETOMO GENERAL
HOSPITAL, SURABAYA, INDONESIA

Husnul Mubarak®? Patricia Maria®?, Hening Laswati"**
!Physical and Rehabilitation Medicine Dr. Soetomo General Hospi-
tal, Surabaya, *School of Medicine Airlangga University, Indonesia

Objective: Impairments arising from leprosy along with its stig-
matizing effect able to destruct patients’ quality of life. Therefore,
rehabilitation has inevitably become part of comprehensive man-
agement of leprosy. We aimed to examine most recent new cases of
leprosy being consulted to P&RM Department Dr. Soetomo General
Hospital Surabaya and to identify the characteristics of patients
related to age, sex, occupation, types of leprosy, impairments, and
P&RM approaches. Method: A descriptive study was performed. We
reviewed new leprosy patients’ databases whom being consulted to
P&RM Installation Dr.Soetomo General Hospital during period of
January 1st, 2010 to January 31st, 2013. Results: During the period,
45 new leprosy cases were registered. The mean age is 36.7+16,6
years old. Most patients (22%) are 21-30 years old. Men are more
affected than woman with ratio 2.2:1. Dominant occupation is stu-
dent (15%) and the rest are categorized as low income jobs. Most
cases (40%) are BB type leprosy. BL type has the most impairments
with mean 10.3+3.7 impairments. Ulnar nerve lesion was mostly
suffered by the patients (73%). Strengthening exercises is P&MR
approach that is mostly (60%) used to overcome disability. Implica-
tions on Rehabilitation: These data have provided us a picture of
most recent characteristics of leprosy patients in endemic country
like Indonesia. The fact that men in productive ages are mostly af-
fected escalates the importance of rehabilitation. Comprehensive
leprosy rehabilitation program is expected to reduce impairments,
disabilities, and eventually to improve patients’ quality of life.

OR18-311B-01

THE PREVALENCE OF LANGUAGE IMPAIRMENT,
AND THE CORRELATION BETWEEN LANGUAGE
AND INTELLIGENCE DEVELOPMENT IN
KINDERGARTEN-AGE CHILDREN WITH
DEVELOPMENTAL DELAY

Su-Fen Liao', Jui-Ching Liu?, Chun-Ling Hsu’, Ming-
Yuh Chang’, Tung-Ming Chang’, Helen Cheng>’
!Department of Physical Medicine and Rehabilitation, Changhua
Christian Hospital, *Division of Speech-Language Pathology,
Department of Physical Medicine and Rehabilitation, Child De-
velopment Center, *Division of pediatric neurology, Department



of Pediatrics, *Department of Psychiatry, Changhua Christian
Hospital, Chinese Taipei

Objective: This study was designed to assess the prevalence of
Developmental language disorder (DLD) and Specific language
impairment (SLI), and the correlation between language and
intelligence development in kindergarten-age children with De-
velopmental delay (DD). Method: We performed a retrospective
review of kindergarten-age children with DD who were referred
for cognitive and language evaluation between September 2011 and
May 2012. Results: Sixty-five children (45 males and 20 females)
who completed the WPPSI-R and Revised Preschool or Primary
School Language Assessment participated in this study. The male-
to-female ratio was 2.25 to 1, and the mean age was 5 years 10
months (SD 4 months); PIQ was 94.8 (SD 13.5), VIQ was 83 (SD
12.3), and FSIQ was 87.4 (SD 11.9). Twenty-three (35%) children
had normal language development, 13 (20%) had below average
language development, and 29 (45%) had DLD. PIQ was signifi-
cantly better than VIQ in all children (p<0.001), and there was no
difference within the 3-language groups. The PIQ (p=0.007) and
VIQ (p=0.002) of children with DLD and SLI were significantly
lower than children with normal language development. /mplica-
tions/impact on rehabilitation: The children with DLD and SLI
were associated with a delay in mental ability. The discrepancy in
PIQ and VIQ between children with DLD or SLI and children with
normal language development did not differ.

OR18-311B-03

COMPARISON BETWEEN HEAD-BODY TILT 45
DEGREES ELEVATION AND MASSAGE THERAPY
ON OXYGEN SATURATION AND HEART RATE IN
PREMATURE INFANT

Rima Natasha Hartanto, Amendi Nasution”, Rini
Sekartini, Arya Kekalih

Medical Rehabilitation Department Cipto Mangunkusumo Hospital,
Indonesia

Background: Premature definition from World Health Organization
is a baby born before gestational age 37 weeks. Prematurity results
in high mortality incidence and longer stay in hospital. Nowadays,
intensive care in neonatology is to provide physiological needs of
premature baby, especially the impact of environment in intensive
care to physiological parameters. To achieve optimal physiological
growth and developmental, it is necessary to give physical therapy
and medical therapy altogether. Objective: This study is to compare
effects of positioning and massage therapy. Methods: The study is
performed in Perinatology inpatient ward at RSCM Jakarta. Study
design is randomized clinical trial. Subjects are premature baby in
Perinatology ward during September 2010—April 2011 that already
fulfilled inclusion and exclusion criteria. Results: Mean pulse rate in
control group day one-day five intervention is (159-159) beat per
minute, massage group is (158—152) beat per minute, and elevation
group is (165-148) beat per minute. Mean oxygen saturation is
(93-92)% in control group, massage group (94-98)%, and elevation
group is (93-96)%. Implication/Impact on Rehabilitation: Pulse rate
significantly decreased in elevation group, compared with massage
and control group; oxygen saturation increase significantly in mas-
sage and elevation group.

OR18-311B-04

RELIABILITY AND VALIDITY STUDY OF THE
CHINESE VERSION OF ALBERTA INFANT
MOTOR SCALE IN HIGH RISK INFANTS IN
CHINA

Cui Wang, Wei Wang, Yucheng Xi, Zhuo Li, Zhen
Huang
Peking Univrsity First Hospital, Beijing, China
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Objective: To examine the intrarater and interrater reliability of the
Chinese version of Alberta Infant Motor Scale (AIMS-CN) and the
concurrent validity with Peabody Developmental Gross Motor Scale
(PDGMS) when it was used in high risk infants in China. Methods:
Forty-four high risk infants were admitted to the reliability study.
In the interrater reliability study, an investigator administered the
AIMS-CN to the infants and videotaped their performance, then
two other investigators scored the performance in the videos in-
dependently. The scores from three of them were used to examine
interrater reliability. At least one month later, two investigators
rescored the performance with the videos again to examine the
intrarater reliability. Fifty-six high risk infants were admitted to
the validity study. Two investigators used the AIMS-CN and the
Peabody Developmental Gross Motor Scale (PDGMS) to exam a
infant within one week, the raw scores from the two scales were used
to examine the concurrent validity. Intraclass correlation coefficient
(ICC) was calculated to examine the reliability and Pearson’s corre-
lation coefficient was calculated to examine the concurrent validity.
Results: In the interraterreliability study, total ICC was 0.994, any
two of the investigators ICCs were 0.986-0.995.In the intrarater
reliability study, total ICCs were 0.993-0.999. In the concurrent
validity study, the Pearson’s correlation coefficient between the
two scales’ raw scores was 0.965, p<0.01. Conclusion: The results
suggest that AIMS-CN is a very reliable and efficient instrument
to evaluate the gross motor development of the high risk infants.

OR18-311B-05

HIP SUBLUXATION/DISLOCATION IN PATIENTS
WITH CEREBRAL PALSY — DOES STANDING
HELP?

Ohnmar Htwe'*, Fadzilah Ismail’, Leonard Joseph?,
Amaramalar Selvi Naicker’

!Department of Orthopaedic and Traumatology, Universiti Kebang-
saan Malaysia Medical Centre, Kuala Lumpur, *Hospital Sultanah
Bahiyah, Alor Star, Kedah, 3Physiotherapy Program, School of
Rehabilitation Sciences, Faculty of Health Sciences, Universiti
Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Hip subluxation/dislocation is common in children with cerebral
palsy (CP) and is directly related to Gross Motor Function Classifi-
cation System (GMFCS). Objective: To investigate the association
between GMFCS level, h of passive standing and hip Subluxation/
dislocation. Method: It was a cross sectional study done at a tertiary
centre in Malaysia. Information such as demographic data, mode of
standing, duration of standing (h/day), compliance to physiotherapy
session were collected with the proforma. Hip migration percentage
(MP) was measured with radiograph of the pelvis. Results: Total of
54 CP patients were included in this study. Male gender with spastic
quadriplegic type constituted the highest number. The subjects were
between 2—12 years. Most of the patients’ GMFS were 3-5. There
was statistically significant association between GMFCS level and
severity of MP (p=0.001). A positive correlation was noted between
GMEFCS levels and degree of Acetabular Index (AI) (p=0.018).
Those who maintained a therapeutic standing of more than 3 h
a day were shown to have a lesser MP (p=0.001). Implications/
Impact on Rehabilitation: Standing delayed the hip subluxation
by maintaining a lowered MP and improved Al in patients with
cerebral palsy. Parents should be advised to stand their children
for a minimum of 3 h/day.

OR18-311B-06

TRUNK STABILITY CONTROL ASSESSMENT IN
CHILDREN WITH SPASTIC CEREBRAL PALSY

Jianxian Wu
The Second Hospital of Anhui Medical University, China

Objective: To study the trunk stability control,visual compensatory,
the anterior-posterior (AP) and medial-lateral symmetry in spastic
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cerebral palsy patients. Method: Trunk stability and symmetry pa-
rameters of 20 spastic cerebral palsy patients and 20 health control
subjects were assessed by PK 254P rehabilitation system in standard
silent sitting for 30s in eyes open and eyes closed. The variables of
AP standard deviation of center of pressure (COP), medial-lateral
(ML) standard deviation of COP, average AP speed of COP, average
ML speed of COP, perimeter of COP, and ellipse area of COP were
used in determining the trunk stability. Also the average position
of COP in X axis and Y axis represented the symmetry of weight
distribution. Results: In both eyes open and eyes closed spastic
cerebral palsy patients' postural sways AP standard deviation of
center of pressure (COP), medial-lateral (ML) standard deviation
of COP, average AP speed of COP, average ML speed of COP,
perimet