Thursday, May 14, 2015

08:00 - 08:10

Opening address with remarks from ISCoS and ASIA Presidents

Le Grand
Salon

08:10 - 08:55

Sell Lecture - The Future of Neural Prosthetics in SCI. Michael Boninger, USA

Le Grand
Salon

Chairpersons: Introduce by Michael Haak;

09:00 - 10:30

Le Grand
Salon

Workshop 1
Chairpersons: Suzanne Groah;

09:00

Novel Non-Invasive Methods For The Clinical Assessment Of Body Composition
And Associated Endocrine-Metabolic Disease Risk After Chronic SCI
B. CATHARINE CRAVEN1; CHELSEA PELLETIER2; MASAE MIYATANI3;
CAMERON MOORE4; CHERYL LYNCH5; MAGGIE SZETO6
1University Health Network - Toronto Rehabilitation Institute, University of Toronto,
Scientist/Physiatrist, Associate Professor, 520 Sutherland Dr., Room 206-J, Toronto,
Canada; 2School of Health Sciences, University of Northern British Columbia,
Assistant Professor, T&L 10-3602, 3333 University Way, Prince George, Canada;
3University Health Network - Toronto Rehabilitation Institute, Research Analyst, 520
Sutherland Dr., Room 206, Toronto, Canada; 4University Health Network - Toronto
Rehabilitation Institute, Clinical Research Assistant/Fitness Trainer, 520 Sutherland
Dr., Room 206, Toronto, Canada; 5University Health Network - Toronto
Rehabilitation Institute, Postdoctoral Fellow, 520 Sutherland Dr., Room 206,
Toronto, Canada; 6University Health Network - Toronto Rehabilitation Institute,
Clinical Research Coordinator, 520 Sutherland Dr., Room 206, Toronto, Canada
Overview:
Individuals living with chronic spinal cord injury (SCI) are at increased risk of
developing numerous comorbidities including sarcopenic obesity, dyslipidemia, type
II diabetes, fragility fracture and asymptomatic heart disease. Accurately assessing an
individual’s endocrine-metabolic disease risk is essential prior to prescribing diseasemodifying therapies and to prevent related morbidity and mortality. The lack of a
consensus-based framework for implementing routine clinical assessments of
endocrine-metabolic disease risk has resulted in clinical equipoise and varying local
practices. The proposed workshop panelists will present a series of novel tools
available for predicting endocrine–metabolic disease risk. The workshop Chair will
outline a process for clinical application through the presentation of two interactive
case studies and moderate the panel discussion.
Learning Objectives:
1) To introduce and provide a working clinical definition for sarcopenic obesity,
osteoporosis, multimorbidity and endocrine-metabolic disease (10 min) (presented by
Dr. B. Catharine Craven)
2) To provide a succinct review of non-invasive methods for assessing endocrine–
metabolic disease risk (50 min)
a. Whole Body DXA [Visceral Adipose Tissue, Sarcopenic Obesity] (presented
Dr. Chelsea Pelletier)
b. pQCT [Muscle Density] (presented by Mr. Cameron Moore)
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c. Clinical Fracture Risk Assessment [Fragility Fracture Risk] (presented by Dr.
Cheryl Lynch)
d. 24 hour Heart Rate and Blood Pressure Monitoring
[Hypo/Hypertension] (presented by Ms. Maggie Szeto)
e. Clinical Bedside Risk Factors [Prediction of Abnormal Arterial
Stiffness] (presented by Dr. Masae Miyatani)
3) To discuss the application of these novel methods in routine clinical assessment of
endocrine–metabolic risk using two case examples (20 min) (presented by Dr. B.
Catharine Craven)
4) Discussion (10 min)
This workshop is intended to provide participants (clinicians) with a framework and
specific clinical tools for determining endocrine–metabolic risk and identification of
patients at risk for specific endocrine–metabolic events (mortality, fracture, type II
diabetes, heart disease).

09:00 - 10:30

Workshop 2

Jolliet
Chairpersons: Marcel Post;

09:00

Using The Spinal Cord Injury Quality Of Life (SCI-QOL) Item Banks To Detect
Change In Research And Clinical Practice
DAVID TULSKY1; David Tulsky2; Pamela A Kisala3; Allen Heinemann4; Alan
Jette5; Denise Tate6; Susan Charlifue7
1University of Delaware, Professor, STAR Campus, 540 S College Ave, Newark,
USA; 2University of Delaware, Professor, 540 s college Ave, Newark, DE, USA;
3University of Delaware, Research Scientist, 540 s college ave, newark, de, USA;
4Rehabilitation Institute of Chicago, Professor, 345 Superior, Chicago, IL, USA;
5Boston University, Professor, 715 Albany St., T5W, Boston, MA, USA; 6University
of Michigan, Professor, 325 e Eisenhower, Ann Arbor, USA; 7Craig Hospital, Senior
Principal Investigator, 3425 South Clarkson Street, Englewood, CO, USA
The SCI-QOL and SCI-FI measurement systems are composed of several patient
reported outcomes measurement designed specifically for individuals with SCI using
state of the art measurement procedures like including item response theory and
computer adaptive testing. Twenty SCI-QOL item banks measuring a wide range of
functioning (Resilience, Grief/Loss, Positive Affect & Well being, Anxiety, Trauma,
Self Esteem, Stigma, Depression, Ability to Participate in Social Roles & Activities,
Satisfaction with Social Roles & Activities, Independence, Bladder Management
Difficulties, Bladder Complications, Bowel Management Difficulties, Pain
Interference, and Skin/Pressure Ulcers) were administered to 226 individuals who had
recently (≤4 months) sustained a spinal cord injury (SCI) along with several criteriona
measures. Participants were retested at 1-2 weeks, 3 months, 6 months, 1 year, and 2
years. On variables where improvement would be anticipated, (e.g., the physical
functioning banks), detected significant improvement occurred across the entire
sample (e.g., effect sizes of .33 to .64 at 6 months and from .29 to .51 at 1 year). In
contrast, in the areas where individual variation is anticipated (e.g., physical
symptoms like bowel and bladder functioning and areas of emotional and social wellbeing) there was considerable individual variation (with some individuals changing in
either direction) over time. This session will closely examine patterns of correlations
and the anticipated change and variance for the SCI-QOL measurement system.
The workshop includes an introduction to SCI-QOL and four presentations. Each
presenter will have 10 minutes with the last section lasting 30 minutes to include
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discussion with the audience.
1. Introduction – David S. Tulsky Ph.D. (5 minutes)
2. Change in Physical Functioning: Criterion Validity and responsiveness to change
for the Basic, Wheelchair Mobility, Ambulation, and Self Care/Fine Motor Item
Banks – Pam Kisala, MA (12 Minutes)
3. Measuring Performance with the SCI-FI AT: The physical functioning item banks
allow measurement of an individuals’ “capacity’ to perform activities without the use
of adaptive equipment as well as new item banks to measure performance using their
individual equipment and AT (“performance based’). This presentation will discuss
the similarity and differences between these item banks. – Alan Jette, PhD (12
Minutes)
4. Change in Medical Issues: Criterion Validity and responsiveness to change for the
Bowel and Bladder Management Item Banks – Denise Tate, PhD (12 Minutes)
5. Change in Social Functioning: Criterion Validity and responsiveness to change for
the Social Participation Item Banks – Allen Heinemann, PhD (12 Minutes)
6. Change in Emotional Functioning: Criterion Validity, Linking with criteria
measures, and responsiveness to change for the Emotional Functioning Item Banks –
David Tulsky, PhD (12 Minutes)
7. Discussant – Susie Charlifue, Ph.D. (5 Minutes)
8. Discussion with audience (20 Minutes)
Objectives: 1. To provide new information ondescribe the clinical utility of the SCIQOL item banks including responsiveness to change and criterion validity. 2. To
discuss how changes in functioning might be examined in individuals measured over
time who were first assessed shortly after injury. 3. To describe new item banks that
measure physical functioning when individuals use adaptive equipment.
09:00 - 10:30

Workshop 3

Duluth
Chairpersons: Mary Jo Elmo;

09:00

Practical Solutions For Respiratory Care In Spinal Cord Injury
COLLEEN O'CONNELL1; TOVA PLASHKES2; JOE FOOTE3; JEAN-FRANÇOIS
LEMAY4
1Stan Cassidy Centre for Rehabilitation, Research Chief, 800 Priestman St.,
Fredricton, NB, Canada; 2Rick Hansen Institute, Physiotherapist and National
Clinical Liaison, 6th Floor, Blusson Spinal Cord Centre, 6400 - 818 W. 10th Avenue,
Vancouver, BC, Canada; 3Quality Respiratory Care, Respiratory Therapist, 660
Rothesay Ave Unit J, Saint John, NB, Canada; 4Institut de réadaptation GingrasLindsay-de-Montréal and Centre de réadaptation Lucie-Bruneau, PhD, PT and
RHSCIR Coordinator, 6300 Darlington, Montreal, QC, Canada
Respiratory complications are the most common cause of mortality in patients with
Spinal cord injury (SCI) living in the community, and a major cause of morbidity
among patients in acute and rehabilitation care. A recent review of rehabilitation
centres in Canada, the Rehabilitation Environmental Scan Atlas, revealed that
respiratory care is a major gap in the care of patients with SCI. The Canadian
Thoracic Society’s Home Mechanical Ventilation Guideline is an evidence-based,
expert-developed standard for the assessment and treatment of those requiring
invasive and non-invasive ventilation. These guidelines also review the use and
importance of airway clearance techniques. Evidence in SCI and other
neuromuscular diseases shows that these techniques improve peak cough flow,
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improve secretion clearance and reduce hospitalization in the community.
The goal of the session is for any clinician who works with patients with SCI through
the continuum of care to improve their knowledge and skills with respect to
respiratory assessment, treatment and education, so to positively impact respiratory
outcomes among both inpatient and outpatient SCI populations.
The session will include a review of current practice in Canada as well as an
overview of evidence-based guidelines including non-invasive ventilation and
diaphragmatic pacing systems. Spinal cord injury-specific respiratory assessment
techniques and lung volume recruitment and airway clearance strategies will be
demonstrated. A discussion of the application of these techniques will follow, with a
question and answer session.
Workshop format: 90 minute session
Introduction and review of current practice – 10 minutes
Review of evidence-based guidelines – 10 minutes
Review of non-invasive ventilation strategies - 15 minutes
Demonstration of respiratory assessment and management techniques – 30
minutes
Discussion of application across the continuum of care (with questions from
audience) – 20 minutes
Closing remarks
Requirements:
Wheelchair accessible stage
Data image projector/portable and stationary microphone
Power bar for equipment demonstrations (we will provide equipment)
Speakers and topics:
Colleen O’Connell – Evidence-based guidelines and their application
Tova Plashkes – the current state of care in Canada
Joe Foote - Review of non-invasive ventilation strategies
Jean-François Lemay – demonstration of airway clearance and management
Craven C, Verrier M, Balioussis C, Wolfe D, Hsieh J, Noonan V, Rasheed A,
Cherban E, editors. Rehabilitation Environmental Scan Atlas: Capturing Capacity in
Canadian SCI Rehabilitation. Vancouver: Rick Hansen Institute; 2012.
McKim DA, Road J, Avendano M, Abdool S, Cote F, Duguid N, Fraser J, Maltais F,
Morrison DL, O'Connell C, Petrof BJ, Rimmer K, Skomro R; Canadian Thoracic
Society Home Mechanical Ventilation Committee. Home mechanical ventilation: a
Canadian Thoracic Society clinical practice guideline. Can Respir J. 2011 JulAug;18(4):197-215.
Torres-Castro R, Vilaró J, Vera-Uribe R, Monge G, Avilés P, Suranyi C. Use of air
stacking and abdominal compression for cough assistance in people with complete
tetraplegia. Spinal Cord. 2014 May;52(5):354-7.
09:00 - 10:30

Award Papers

Mackenzie
Chairpersons: John Steeves, John Lavelle;

09:00

Clinically Relevant Improvements In Diabetes Risk And Fitness Attributes
Accompany Therapeutic Lifestyle Intervention In Chronic Spinal Cord Injury
GREGORY BIGFORD1; PATRICIA BURNS-DRECQ2; LUISA BETANCOURT2;
MARK NASH3
1University of Miami Miller School of Medicine, Assistant Scientist, 1095 NW 14th
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Terrace, R48, Miami, USA; 2University of Miami Miller School of Medicine,
Research Associate, 1095 NW 14th Terrace, R48, Miami, USA; 3University of
Miami Miller School of Medicine, Professor, 1095 NW 14th Terrace, R48, Miami,
USA
Introduction: Current evidence associates chronic spinal cord injury (SCI) with
accelerated risk for cardioendocrine disorders. Lifestyle hazards including physical
inactivity and a hyper-caloric, high fat diet explain these risks. The current study
examined putative effects of lifestyle intervention (LI) adapted from the Diabetes
Prevention Program (DPP) on body mass (BM), cardioendocrine risk biomarkers, and
fitness attributes in persons with chronic SCI.
Methods: Participants were adult ♂, n=7: aged 48.1 ± 7.4 (mean ± S.D.) years; 14.5
± 9.2 years post-injury at C5-T7; AIS A/B. Subjects were obese and pre-diabetic by
authoritative standards. Participants underwent a 6-month LI program incorporating
3x weekly circuit resistance exercise, Mediterranean-style calorie- restricted diet
(1200-2000 kcal/day), and 16 educational sessions with a lifestyle coach. Data were
analyzed using repeated measures, non-parametric one-tailed t-test (alpha ≤ 0.05).
Results: BM was significantly reduced after LI compared to baseline (P = 0.015).
Fasting plasma glucose and HBA1C (%) were significantly lowered (P’s=0.039 and
0.029, respectively). Cardiopulmonary endurance (as VO2Peak) was significantly
improved after LI (P = 0.007) with increased peak and average anaerobic power
(Watts) (P’s = 0.031) and upper extremity strength (P = 0.0078).
Conclusions: Improvement in the DPP BM criterion for diabetes prevention was
observed with enhanced fasting glucose levels and HBA1C. Values reflect a change
from “pre-diabetic” to “low risk/normal” according to guidelines. Significant
improvements in aerobic/anaerobic capacity and strength were experienced. These
adaptations lessen all-cause cardioendocrine risk after SCI, and improve attributes of
fitness needed to support activities of daily living, autonomy, and life quality.
Support: Funded by a U.S. Department of Defense grant #SC090095 (W81XWH-101-1044).
09:15

Comparison Of Bacterial Strains Of Infected Pressure Ulcers In Spinal CordInjured Patients From Community And Health Care Associated Infection
MOH'D RAMI ALAHMAR1; ALI OTOM2; JANSAIT ALQURAAN3; REEM ABU
ALADAAS4; ALAA RAWABDEH5; RANA ALMOMANI4; ALQURAAN
JANSAIT6; ABU ALADAAS REEM7; ALMOMANI RANA6
1Spinal Unit-Royal Rhab Centre-King Hussein Medical Centre- Royal Jordanian
Military Services, Spinal Injury specialist, Head of Infection control Committee in
Royal Rehab Centre, P.O.Box 1196, 11732 Marj AlHmam, Amman, Jordan; 2Spinal
Unit-Royal Rhab Centre-King Hussein Medical Centre- Royal Jordanian Military
Services, SCI Senior Consultant, RRC, KHMC, Amman, Jordan; 3Spinal Unit-Royal
Rhab Centre-King Hussein Medical Centre- Royal Jordanian Military Services,
Officer Nurse of infection control committee, RRC, KHMC, Amman, Jordan; 4Spinal
Unit-Royal Rhab Centre-King Hussein Medical Centre- Royal Jordanian Military
Services, RN Spinal Unit, RRC, KHMC, Amman, Jordan; 5Spinal Unit-Royal Rhab
Centre-King Hussein Medical Centre- Royal Jordanian Military Services,
PHYSIOTHERAPIST, SPINAL UNIT, RRC, KHMC, Amman, Jordan; 6Spinal UnitRoyal Rhab Centre-King Hussein Medical Centre- Royal Jordanian Military Services,
Amman, Jordan; 7Spinal Unit-Royal Rhab Centre-King Hussein Medical CentreRoyal Jordanian Military Services, Amman
Objective:
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To collect the data retrospectively for patients with Spinal Cord Injury and pressure
ulcers admitted at the spinal unit-King Hussein Medical Centre during the period May
2012 to Dec 2014 and to compare their bacteriological strains.
Methods:
Medical records of 277 Spinal Cord Injured patients admitted or readmitted at the
spinal unit were reviewed. A routine swab culture samples were obtained from all
patients who have pressure ulcers upon admission. Bacterial strains and positive
cultures were compared and classified into two groups (community and Health care
Associated Infection (HAI)). Simple descriptive methods were used.
Results:
75 patients with pressure ulcers were included. They were 57 males and 18 females
(male to female ratio 3.2:1). 40 patients (53%) were community residing and 35(47%)
were those who developed infection in our hospital.The most common
microorganisms detected in swab cultures in both community and HAI groups were
the Methicillin-Resistant Staphylococcus Aureus (MRSA)(31%) followed by
Acinetobacter(19%). The proportion of MRSA among community acquired group
(45%) was higher than Acinetobacter (15%), while Acinetobacter in the HAI group
was relatively larger than MRSA(23%, 14%) respectively. Enterobacteriaceae family
(24%) almost equally in both group, pseudomonas (12%) were less in the community
group compared to HAI group.
Conclusion:
Multiple drug resistant strains increased in the community acquired group which
needs more attention. There is urgent need to emphasize the use of drugs to minimize
the misuse of available antimicrobials.
Early screening, preferably before transfer to spinal unit is highly recommended to
reduce the risk of HAI.
National guidelines for empiric treatment of infections need to be adapted to
resistance patterns.
09:30

Sustained Efficacy And Safety Of Repeat OnabotulinumtoxinA Treatment In
Spinal Cord Injury Patients With Neurogenic Detrusor Overactivity
MICHAEL KENNELLY1; ROGER DMOCHOWSKI2; COURTENAY MOORE3;
BRENDA JENKINS4; YAN ZHENG5; KAREN ETHANS6
1Carolinas Medical Center, Co-Director, Women's Center for Pelvic Health, 1023
Edgehill Road South, Charlotte, USA; 2Vanderbilt University Medical Center, Vice
Chairman for Surgical Quality, Safety, and Pr, A1302, Medical Center North,
Nashville, USA; 3Cleveland Clinic Main Campus, Assistant Professor in the
Department of Surgery, Mail Code Q10-1, 9500 Euclid Avenue, Cleveland, USA;
4Allergan, Inc., Sr Director, Clinical Development Urology Allergan, 2525 Dupont
Drive, Irvine, USA; 5Allergan, Inc., Biostatistics, 200 Somerset Corp Blvd, Bldg 200,
#6001, Bridgewater, USA; 6University of Manitoba, Director of the Spinal Cord Unit,
Rehab Hospital Rr143 A, 800 Sherbrooks, Winnipeg, Canada
Introduction: We present final results from the cohort of patients with spinal cord
injury (SCI; N=157) who received up to 4 years’ treatment with onabotulinumtoxinA
for urinary incontinence (UI) due to neurogenic detrusor overactivity (NDO).
Methods: Patients who completed a 52-week, phase 3 study of onabotulinumtoxinA
for NDO were eligible to enter a 3-year extension study; they could receive multiple
onabotulinumtoxinA treatments (200U or 300U). Patients were treated ‘as needed’
based on their request and fulfillment of retreatment criteria. Assessments included
mean change from baseline (week 6) in UI episodes/day (primary efficacy measure),
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volume/void, and Incontinence-Quality of Life (I-QOL) total summary score,
proportions of patients with ≥50%/100% reductions in UI episodes/day, duration of
treatment effect, and adverse events (AEs). Data are presented by
onabotulinumtoxinA treatment number (up to 5).
Results: Reductions in UI episodes/day were consistent following repeat
onabotulinumtoxinA 200U treatment (-2.7, -2.6, -3.1, -3.0, -3.3; treatments 1-5). The
proportion of patients achieving ≥50% and 100% reductions in UI episodes/day
following 1 to 5 treatments (200U) ranged from 75-91% and 41-57%, respectively.
Volume/void consistently increased; improvements in I‑QOL total summary scores
were consistently greater than the minimally important difference (+11 points; range:
+18.0 to +21.4; treatments 1-5). Overall median duration of effect was 34.7 weeks
(200U). Efficacy results for 300U were similar. Most common AE was urinary tract
infection; the AE profile for 300U was similar to 200U in this subpopulation.
Conclusion: Over 4 years, repeat onabotulinumtoxinA treatment provided consistent
improvement in UI and QOL in SCI patients with UI due to NDO, with no new safety
signals.
09:45

Spinal Cord Toolbox: Automated Software For Processing Quantitative MRI
Data Of The Spinal Cord.
BENJAMIN DE LEENER1; AUGUSTIN ROUX1; SIMON LEVY1; TANGUY
DUVAL1; JULIEN COHEN-ADAD2
1Polytechnique Montreal, Student, 2900 Edouard-Montpetit Bld, room L-5626,
Montreal, QC, H3T1J4, Canada, Montreal, Canada; 2Polytechnique Montreal,
Assistant Professor, 2900 Edouard-Montpetit Bld, room L-5610, Montreal, QC,
H3T1J4, Canada, Montreal, Canada
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Introduction. Quantitative magnetic resonance imaging (MRI) methods such as
diffusion tensor imaging (DTI), magnetization transfer ratio (MTR) and functional
MRI have great potential for diagnosis and prognosis in spinal cord injured patients
[1]. However, processing of MRI data remains a daunting task, notably due to the
lack of standard algorithms and software. Most neuroimaging software are dedicated
to the brain and are not adapted to the spinal cord. Here we present the first
comprehensive and open-source processing software dedicated to spinal-cord MRI
data.
Methods. Processing of MRI data consists in (i) segmenting the spinal cord
automatically [2] in order to compute cross-sectional area, which is an indicator of
atrophy, (ii) registration of images to a generic template and atlas of the spinal cord
[3], in order to compute quantitative metrics within specific spinal pathways (e.g.,
corticospinal). These metrics are obtained e.g. from DTI or MTR and correlate with
axon degeneration and demyelination. To demonstrate the reproducibility of the
software, we acquired and processed quantitative MRI data in 19 healthy subjects.
Results. Mean values (+/- std) in motor pathways were: fractional anisotropy = 0.64
(0.07), mean diffusivity = 0.71 (0.11) um2/ms, radial diffusivity = 0.41 (0.06)
um2/ms, MTR = 34.9 (4.55), cross-sectional area = 77.44 (6.49) mm2.
Conclusion. The Spinal Cord Toolbox enables automatic and reproducible processing
of spinal cord MRI data using standard template and atlases, opening the door to
systematic assessment of spinal cord injury and facilitating the conduction of multicenter trials. The toolbox is freely accessible at
https://sourceforge.net/projects/spinalcordtoolbox.
References. [1] Cohen-Adad, Neuroimage 2011; [2] De Leener, Neuroimage 2014;
[3] Fonov, Neuroimage 2014.
10:00

Lipofilling (fat Grafting) In The Prevention Of Ischial Tuberosity Pressure
Ulcers
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PREVINAIRE JEAN GABRIEL1; OPSOMER CATHERINE2; DUCROCQ
TANGUY3; FONTET PATRICK4
1Fondation Hopale, Berck sur Mer, France; 2Fondation Hopale, MD, Centre Calvé,
72 esplanade Parmentier, Berck sur Mer, France; 3Fondation Hopale, Occupational
Therapist, Centre Calvé, 72 esplanade Parmentier, Berck, France; 4Fondation Hopale,
Plastic surgeon, Centre Calvé, 72 esplanade Parmentier, Berck sur Mer, France
Purpose To evaluate the efficacy of lipofilling technique (fat grafting) in the
prevention of ischial tuberosity pressure ulcers Materials and
Methods Ten consecutive patients presenting with chronic spinal cord injury (SCI)
benefited from bilateral ischial lipofilling, using the Coleman technique. There were 8
paraplegic and 2 tetraplegic patients, 2 women for 8 men. Mean time since SCI was
22 years (5-39 years). They all had a history of ischial tuberosity pressure ulcer
surgery (unilateral or bilateral). All patients attended a seating clinic with pressure
mapping, before surgery and at follow up.
Results Autologous fat was taken from the abdomen, thighs or hips through
liposuction. The removed fat was then concentrated and grafted in tiny amounts
within the interstitial tissues underneath the ischial tuberosities. The procedure was
performed under a local or general anaesthetic in one session. There were no
significant side-effects or complications. Mean follow-up time was 14 months (1 – 24
months). No patient developed any pressure ulcers during this period. All but one
patients showed persistent ischial tuberosity fat issue remodelling. Pressure mapping
found improvement in the seated buttock pressure distribution in all but one patient.
On clinical assessment, this patient showed significant fat wasting.
Discussion and Conclusion Lipomodelling and lipofilling have become widely
applied in reconstruction following breast cancer surgery, or cosmetic augmentation.
To our knowledge, this is the first time this technique has been used in the prevention
of pressure ulcers in patients with SCI, and our early results are very encouraging.
10:15

Human Central Nervous System Stem Cell Intramedullary Transplantation In
Thoracic Spinal Cord Injury: Findings Of The Phase I/II Study
ARMIN CURT1; MARTIN SHUBERT2; STEPHEN HUHN3; MICHAEL
FEHLINGS4; STEVE CASHA3; RAPHAEL GUZMAN5
1Balgrist University Hospital, Chief and Director, Forchstrasse 340, CH-8008 Zurich,
Switzerland; 2Balgrist University Hospital, Zurich, Switzerland; 3University of
Calgary, Calgary, Canada; 4University of Toronto, Toronto, Canada; 5University
Hospital Basel, Basel, Switzerland
Introduction/Objective: Demonstration of comprehensive safety and preliminary
efficacy of human neural stem cells (HuCNS-SC®) is critical for the overall
consideration of applicability in spinal cord injury (SCI). Final data from the Phase
I/II study involving intramedullary transplantation of allogeneic HuCNS-SC in
subjects with sub-acute/chronic thoracic (T2-T11) SCI will be presented including
clinical (motor and sensory function) and corresponding neurophysiological data.
Methods/Design: Prospective open-label, multicentre, multinational study of HuCNSSC transplantation in subjects with complete and incomplete thoracic SCI (ASIA
Impairment Scale [AIS] A and B). An independent Data Monitoring Committee
reviewed on-going safety data throughout the study, including the transition of
enrolment from AIS A to AIS B subjects.
Results: In total, 12 subjects (mean age 33 years; 11 males) were transplanted with
HuCNS-SC at a mean of 11 months post-injury. The 1 year follow-up data, to date,
for all subjects demonstrated safety (e.g., no post-surgical deterioration of spinal
neurological function). Segmental and below level sensory improvements were
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observed in 7/12 subjects.
Conclusion: The data from the completed 1 year Phase I/II study involving the first
investigation of HuCNS-SC transplantation in spinal cord injury will be presented.
Safety and preliminary efficacy findings demonstrating the feasibility and potential of
neural stem cell transplantation in human SCI will be summarized.
Support: This study is sponsored by StemCells, Inc. (www.stemcellsinc.com).
09:00 - 10:30

Workshop 4

Gatineau
Chairpersons: Sukvinder Kalsi-Ryan;

09:00

Upper Extremity Reconstruction Options In Spinal Cord Injury
SUSAN MACKINNON1; IDA FOX2; KRISTEN DAVIDGE3; CHRISTINE
NOVAK4; ALLAN PELJOVICH5; MICHAEL KEITH6
1Washington University School of Medicine, Professor & Chief, Division of Plastic
& Reconstructive Surgery, 660 Euclid Avenue, St Louis, USA; 2Washington
University School of Medicine, Assistant Professor, Division of Plastic &
Reconstructive Surgery, 660 Euclid Ave, St Louis, USA; 3Hospital for Sick Children,
Fellow, The Hospital for Sick Children, 555 University Avenue, Toronto, Canada;
4University of Toronto, Associate Professor, Toronto Western Hospital Hand
Program, 399 Bathurst Street, Toronto, Canada; 5The Hand & Upper Extremity
Center of Georgia, Orthopedic Surgeon, 980 Johnson Ferry Rd., Atlanta, USA; 6Case
Western University, Professor, Orthopedics, 2500 metrohealth dr., Cleveland, Ohio,
USA

3068054

Cervical spinal cord injury results in substantial limitations to hand and upper
extremity function with profound implications for independence and quality of life.
Surgical upper extremity reconstruction provides the opportunity to improve hand and
upper extremity function and independence. Tendon and nerve transfers can utilize
available redundant sources that are under volitional control to restore missing elbow,
wrist and hand function. Neuroprosthesis/functional electrical stimulation (FES)
(while not currently commercially available) provides another exciting opportunity to
restore function. The essential upper extremity reconstruction goals are to attain
optimal outcomes with improvement in physical impairments and function and no
downgrade of preoperative function. Using didactic presentations and case-based
discussions with audience participation, this course will present the strategies to
improve upper extremity and hand function with a specific focus on patient selection,
surgical technique for tendon and nerve transfers and measuring outcomes. Specific
topics will include tendon transfers (Allan Peljovich, MD), nerve transfers (Ida Fox,
MD), outcomes assessment (Christine Novak, PT, PhD), pediatric perspective
(Kristen Davidge, MD) and historical perspectives and challenging cases (Susan E.
Mackinnon, MD and Michael Keith, MD).
Objectives: Review the patient selection criteria for upper extremity tendon and nerve
transfer reconstruction options Present the surgical technique for tendon and nerve
transfer to improve elbow, wrist and hand function; discuss FES in the context of
more commonly available treatment options Review outcome measures for
assessment following upper extremity reconstruction Discuss specific case-based
patient scenarios to review the options available for improving function and directly
involve audience members to gain a multi-specialty perspective on patient
management goals

10:35 - 11:35

Poster Viewing with Refreshments

Exhibition
Hall

Caregiver-Reported Perspectives On The Rewards Of Parenting Youth With
Spinal Cord Injuries

P1

Spinal Cord Injuries

P1

MELISSA MORRISON1; ERIN KELLY2; HEATHER RUSSELL3; LAWRENCE
VOGEL4
1Shriners Hospital for Children, Philadelphia, Clinical Research Coordinator, 3551
North Broad Street, Philadelphia, USA; 2Shriners Hospital for Children, Chicago;
Marquette University, Director of Spinal Cord Injury Research, 2211 North Oak Park
Avenue, Chicago, USA; 3Shriners Hospital for Children, Philadelphia, Clinical
Psychologist, 3551 N Broad Street, Philadelphia, USA; 4Shriners Hospital for
Children, Chicago; Rush Medical College, Assistant Chief of Staff, 2211 North Oak
Park Avenue, Chicago, USA
Introduction Parental caregivers play a critical role in a child’s life, providing youth
with spinal cord injuries (SCI) with the medical, financial, and emotional resources
necessary for healthy adjustment and development. This qualitative study aimed to
explore caregiver-reported perspectives on the rewards of parenting youth with SCI.
Methods We recruited 132 self-identified primary caregivers of youth aged 1-18
years with injuries of at least one year duration. Caregivers responded to an openended question, “What has been most rewarding in parenting a child with SCI?”
Responses were coded independently by two researchers. Demographics were
gathered through a parent-report questionnaire and medical chart review. Results
Five themes resulted; in order of frequency of report: enhanced resilience (resiliency
in my child, self, and family), caregiver-child relationship (growing closer to my
child), connecting with others (expanding networks of support), learning (expanding
skill sets), and same as rewards of parenting any child. Across all themes, the most
cited subtheme ‘resiliency in my child’ captured responses from parents indicating
their child’s strong social-relationships, positive school-based functioning, motivation
to succeed, and resilience despite physical and emotional difficulties. Conclusions
Results indicate that caregivers derive a variety of rewards from parenting their
children with SCI, with most of their rewards stemming from the strength and
perseverance they see in their children. Future research should examine whether these
five emerging themes can be fostered as factors that protect caregivers from distress,
and the extent to which focusing on strengths might yield positive long-term
outcomes for families of youth with SCI.
Flat And Ladder Treadmill Training After SCI In Cats
MANUEL ESCALONA1; ARITRA KUNDU2; HUGO DELIVET-MONGRAIN3;
JEAN-PIERRE GOSSARD4; SERGE ROSSIGNOL5
1Université de Montréal, M.Sc. student, 2960 Chemin de la Tour, Montreal, Canada;
2Université de Montréal, Postdoctoral felow, 2960 Chemin de la Tour, Montreal,
Canada; 3Université de Montréal, Research agent, 2960 Chemin de la Tour, Montreal,
Canada; 4Université de Montréal, Full professor, 2960 Chemin de la Tour, Montreal,
Canada; 5Université de Montréal, Full professor, SMRRT director, 2960 Chemin de
la Tour, Montreal, Canada
Locomotor training after spinal cord injuries (SCI) is important for the recovery of
locomotion in animals as well as in humans. Here we investigated whether locomotor
training requiring more voluntary commands could improve recovery in cats after a
unilateral hemisection (Thoracic 10). Cats were trained for 6 weeks on a conventional
flat treadmill (FTM) or on a ‘ladder treadmill’ (LTM) requiring precise foot
positioning. Intact cats were filmed with video synchronized to Electromyographic
(EMG) recordings in hindlimb and forelimb muscles and the Superficial Peroneal
Nerve (SPn) was stimulated bilaterally to evoke reflexes. There were little changes in
the kinematics on FTM and LTM although important changes occurred in EMGs such
as a late burst in Semitendinosus (St), appearing just before foot contact on the rungs.
After the left hemisection, this burst disappeared on the left side which failed to walk
on the rungs but remained on the right which maintained placement on the rungs.
With LTM training, there was less foot drag of the left foot on the FTM suggesting a
better control of distal musculature. In cats with an intact cord, stimulation of the SPn
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better control of distal musculature. In cats with an intact cord, stimulation of the SPn
evoked a larger excitation of St during swing phase and larger inhibition of VL during
stance phase on the LTM. Acute terminal experiments showed that the Central
Pattern Generator on the left side was more autonomous than on the right. This new
training method suggests that training on the LTM demanding more supraspinal
control, leads to better walking characteristics. Supported by Wings For Life, CIHR
Team Grant (SMRRT) and CRC chair.
Searching For Trial Endpoints And Stratifying Subpopulations Of AIS-D
Participants For Clinical Studies
CORNELIS HAUPT1; LORENZO TANADINI2; JOHN KRAMER3; MARC
BOLLIGER4; ARMIN CURT5; JOHN STEEVES6
1ICORD (International Collaboration on Repair Discoveries), Graduate student, 818
W 10th Ave, V5Z 1M9, Vancouver, Canada; 2Balgrist Hospital, PhD student,
Uniklinik Balgrist, Forchstrasse 340 8008, Zürich, Switzerland; 3ICORD
(International Collaboration on Repair Discoveries), Assistant Professor, 818 West
10th Avenue, V5Z 1M9, Vancouver, Canada; 4Balgrist Hospital, Head of the
Research Department of the Paraplegic, Balgrist University Hospital, Forchstrasse
340 CH-8, Zürich, Switzerland; 5Balgrist Hospital, Chief Consultant and Director
Spinal Cord Injury C, Balgrist University Hospital, Forchstrasse 340 CH-8, Zürich,
Switzerland; 6ICORD (International Collaboration on Repair Discoveries), Professor,
818 W 10th Ave, V5Z 1M9, Vancouver, Canada
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Introduction: Anecdotally, recruitment of AIS-D participants to a clinical study is
challenging and thus uncommon. AIS-D participants tend to show promising
spontaneous recovery and we do not want this jeopardized by an untested
experimental treatment. In brief, we aim to define clinical endpoints that may be
appropriate for measuring a treatment effect in AIS-D participants and determining
when best to use them after SCI. The choice of a suitable clinical endpoint will
influence the stratification of participants and influence the percentage of participants
that can be enrolled
Methods: We used unbiased recursive partitioning (URP) to retrospectively analyze
and predictively stratify cervical-injured AIS-D SCI participants (< 70 years old)
from the EMSCI database. Potential predictors and/or anchor outcome included
neurological (ISNCSCI) items and functional assessments (SCIM, 10-M or 6-min
walk) over the first year after SCI (using different start points and end points).
Results: Stratification of participants was most accurate using a 1-month baseline for
most endpoints. Yet, even when considering 1-month baselines, the 10-M walk time,
as well as any ISNCSCI or SCIM item was insufficient as a study endpoint since
most AIS-D participants achieved either a complete or near-complete recovery for the
selected item (ceiling effect). Stratification of participants for the 6min walk test
generated homogenous cohorts with no ceiling effects and high participant counts.
Conclusions: Detecting therapeutic activity in AIS-D subjects is challenging due to
ceiling effects for a variety of neurological outcomes and functional activities.
However, the 6-min walk test can reliably be used for AIS-D participants.
SCI Ability Ruler: Development Of A Combined Neurological And Functional
Measure For The Inclusive Assessment Of Complete/incomplete SCI
ROBERT REED1; JOHN STEEVES2; ARMIN CURT3; DIRK HAUPT4; MUNISH
MEHRA5; STUDY GROUP EMSCI6
1Asubio Pharmaceuticals Inc., 399 Thornall St, Edison, NJ, Edison, USA; 2University
of British Columbia and Vancouver Coastal Health, Professor, ICORD, 818 West
10th Avenue, Vancouver, Canada; 3Zentrum für Paraplegie Balgrist, Chefarzt und
Direktor, Forchstrasse 340, Zürich, Switzerland; 4University of British Columbia and
Vancouver Coastal Health, Post-graduate, 818 West 10th Avenue, Vancouver,
Canada; 5Quantum Biopharma, Managing Director, 12500 Copen Meadow Ct., Suite
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Canada; 5Quantum Biopharma, Managing Director, 12500 Copen Meadow Ct., Suite
300, N. Potomac, MD, USA; 6c/o Balgrist Hospital, Group Name, Forchstrasse 340,
Zürich, Switzerland
Introduction: SCI rating scale items are designed to precisely classify deficits, but
display high variability as outcome measures in clinical trials making any treatment
effects difficult to assess. We hypothesized that a single linear interval continuum
(ruler) measuring volitional performance, created by combining conceptually relevant
items from ISNCSCI and SCIM and simplifying response options to clearly
meaningful gradations, would improve measurement precision in a broader range of
SCI (e.g. AIS A-C).
Methods: 2 separate EMSCI datasets each with 2,500 records (acute to chronic
assessments) from 500 SCI participants were evaluated using Rasch analysis.
Volitional performance was defined as voluntary movement against resistance plus
task-specific physical actions required for independence in daily activities. Relevant
SCIM items were selected (relatively involuntary respiratory and sphincter
management items were removed) and measurement scores were confined to:
complete/partial dependence or independence with/without devices. ISNCSCI motor
scores were limited to either none, non-functional movement or functional movement
against resistance.
Results: Removing conceptually unrelated items and simplifying measurement
categories improved item fit and reduced measurement variability for tetraplegic and
paraplegic SCI, especially for trial participants with AIS A-C. A single score that
accurately describes the ability of participants regardless of NLI could be derived and
tracked over time.
Conclusions: The ability ruler scored AIS A-C SCI tetra/paraplegic participants with
increased precision. Combining conceptually relevant neurological and functional
items and confining measurement scores to only denote functionally discernible
gradations in difficulty should improve human study assessment across a broad range
of SCI.
A Method To Estimate And Reduce The Sensitivity Of Multi-segment Kinematic
Assessment Of Human Trunk To Soft Tissue Artifacts
SARA MAHALLATI1; HOSSEIN ROUHANI2; RICHARD PREUSS3; KEI
MASANI4; MILOS POPOVIC5
1University of Toronto, IBBME, Rehabilitation Engineering Laboratory, PhD
student, Toronto Rehabilitation Institute, Lyndhurst Centre, Toronto, Canada;
2University of Toronto, IBBME, Rehabilitation Engineering Laboratory, Postdoctoral
fellow, Toronto Rehabilitation Institute, Lyndhurst Centre, Toronto, Canada; 3School
of Physical & Occupational Therapy, McGill University, Assistant Professor, 3630
Promenade Sir-William-Osler, Montreal, Canada; 4University of Toronto, IBBME,
Rehabilitation Engineering Laboratory, Assistant Professor, Toronto Rehabilitation
Institute, Lyndhurst Centre, Toronto, Canada; 5University of Toronto, IBBME,
Rehabilitation Engineering Laboratory, Professor, Toronto Rehabilitation Institute,
Lyndhurst Centre, Toronto, Canada
Introduction: The displacement of skin-mounted markers relative to the underlying
anatomical landmarks, called Soft Tissue Artifacts (STA), is a major challenge in
trunk motion analysis. This error limits the objectivity of interpretations in clinical
evaluations of movement disorders and research on trunk’s role during gait and
postural stability. We suggested an algorithm to estimate and compensate for these
errors and investigated the impact of STA on the 3D inter-segmental angles of a
multi-segment trunk model.Methods: The trunk was modeled as seven segments
using 22 reflective markers. Eleven able-bodied, seated subjects performed trunk
bending in 5 directions and the 3D inter-segmental angles were calculated during the
movements. The relative movement between skin-mounted markers and underlying

P5

movements. The relative movement between skin-mounted markers and underlying
bony landmarks was estimated by an algorithm that includes: (i)static calibration of
the bony landmarks in which the maximum marker displacements were measured in
upright and maximum bending positions and (ii)interpolation of the trajectory
displacements as a function of the target movement. The recorded marker trajectories
were corrected for this displacement and angles re-calculated. Results: Original and
error-compensated angels were compared showing that the inter-segmental angles in:
sagittal plane were affected minimally (<16%); coronal plane were affected
substantially (>75% to 551%); and error in transverse plane were <161%.
Conclusions: We developed an error-compensation algorithm that enables one to
minimize the impact of STAs on the trunk motion analysis. By doing so we
maximized the reliability of 3D trunk inter-segmental angles’ measurements, and by
extension we improved the utility of these measurements for clinical decisionmaking.
Body-weight Supported Step-training Or Passive Stand-training Reduce
Musculoskeletal Decline In An Animal Model Of Severe Spinal Cord Injury
KRISTINE COWLEY1; BRIAN MACNEIL2
1University of Manitoba, Assistant Professor, 405-745 Bannatyne Avenue,
Department of Physiology, R3E 0J9, Winnipeg, Canada; 2University of Manitoba,
Associate Professor, R106 - 771 McDermot Avenue, R3E 0T6, Winnipeg, Canada
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There are currently no accepted treatments for the musculoskeletal decline after
spinal cord injury (SCI). Therefore, we developed an adult rat model to investigate
the effect(s) of various treatments on bone deterioration and muscle atrophy after
severe SCI. In this initial series, we tested whether 5 hours per week of either bodyweight (BW)-supported step training or passive stand-training (25 – 50% BW) had a
protective effect on bone mineral loss or muscle atrophy after SCI. Spinal animals
were assigned to either control (n=8), step-training (n=8) or stand-training (n=10)
groups using a shuffled deck randomization method. Intact controls (n=10) received
no training. Bone density of trabecular and cortical compartments was assessed using
micro-computed tomography (microCT), and hindlimb load was assessed using miniload sensors installed in the base of passive rat standing frames constructed for this
purpose. At study completion, trained and control animals received a second microCT
scan and terminal serum and hindlimb muscle collection. Analysis of the data to date
indicates that average trabecular BMD of the femur decreased in all groups (intact
and spinal) over the observation period but the decrease was significant in only the
spinal untrained group. Average muscle wet weights (% BW) for the ankle flexor
tibialis anterior were not significantly different between intact and spinal groups.
Ankle extensor wet weights (% BW) were significantly decreased in control and
stand-trained but not in step-trained spinal groups when compared to intact controls.
These findings demonstrate the use and future potential of a novel animal passive
stand-training model for investigating musculoskeletal decline after SCI and suggest
that different modes of training may provide distinct therapeutic benefits after SCI.
Involuntary Muscle Spasm Expressed As Motor Evoked Potential After
Olfactory Mucosa Autograft In Patients With Chronic Spinal Cord Injury And
Complete
KOICHI IWATSUKI1; TOSHIKI YOSHIMINE2; YU-ICHIRO OHNISHI3;
MASAHIRO ISHIHARA3; KOSHI NINOMIYA3; TOSHIKA OHKAWA4
1Osaka University Medical School, Suita, Osaka, Japan; 2Osaka University Medical
School, professor, Yamadaoka 2-2, Suita city, Osaka, Japan, Suita, Osaka, Japan;
3Osaka University Medical School, assistant prof., Yamadaoka 2-2, Suita city, Osaka,
Japan, Suita, Osaka, Japan; 4Osaka University Medical School, Assistant prof.,
Yamadaoka 2-2, Suita city, Osaka, Japan, Suita, Osaka, Japan
Object. The efficacy of olfactory mucosa autograft (OMA) for chronic spinal cord
injury has been reported. New activity in response to voluntary effort has been
documented by electromyography (EMG), but the emergence of motor evoked
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documented by electromyography (EMG), but the emergence of motor evoked
potential (MEP) reflecting electrophysiological conductivity in the central nervous
system, including the corticospinal pathway, after OMA have not been clarified.
Here, we report the emergence of MEPs after OMA and offer recommendations for
appropriate indications based on the presence of involuntary muscle spasm (IMS).
Methods. Four patients, 3 men and 1 woman, were enrolled. The mean age of the
cases was 30.3 ± 9.5 years (range, 19 to 40 years). All 4 cases were American Spinal
Injury Association (ASISA) grade A. The mean duration from injury to OMA was 95.
8 ± 68.2 months (range, 17 to 300 months).Results. In 2 of the 4 cases, an
improvement in motor function below the level of injury was recognized. The
emergence of MEP was recognized in the latter case at 96 weeks after surgery. Both
of these cases who showed improvements in the ASIA motor scores exhibited relative
IMS compared with those who had no ASIA motor score recovery. Conclusions. We
recognized the emergence of MEPs in a case with complete paraplegia due to chronic
spinal cord injury after OMA. Motor recovery may be associated with IMS in patients
who demonstrate restored function.
Assessment Of The Clinical Significance Of Change In Function After Spinal
Cord Injury
Amiram Catz1; John Steeves2; Giorgio Scivoletto3; Elena Aidinoff4
1Loewenstein Rehabilitation Hospital, Medical Director, 271 Achuza St., Raanana
43100, Israel; 2ICORD, UBC, Professor, 818 West 10th Avenue, Vancouver, Canada;
3Santa Lucia Hosapital, Medical Director of Spinal Cord Unit, Santa Lucia Hospital
Via Ardeatina 306, 00179 Rome, Rome, Italy; 4Loewenstein Rehabilitation Hospital,
Deputy Medical Director, 271 Achuza St., Raanana 43100, Israel
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To enable meaningful evaluation of treatments of spinal cord injuries (SCI), we must
assess the clinical significance of change in function. For this purpose, we need: data
about the minimal clinically important difference (MCID) in function scoring;
evidence that the difference in function scoring can distinguish between meaningful
functional levels; information about the relationship of the change in score with injury
level or severity; and indications about the part of the change in function that can be
attributed to recovery induced by new treatment. The objective of this workshop is to
present approaches and instruments that enable this assessment. Presentations are
followed by questions and interactive discussion, and at the end of the workshop, the
audience will be familiar with these approaches and instruments. The workshop
includes: Introduction (Amiram Catz, 5 minutes). The possibilities and difficulties in
the assessment of neurological and functional achievements after SCI in clinical trials
(John Steeves, 15 minutes). MCID in function scoring (Giorgio Scivoletto, 15
minutes). The audience learns to determine MCID using distribution and anchorbased methods, and finds out about the main problems in assessing MCID, and about
its use in clinical practice and research. The relationship between function scoring
and injury severity or level (Elena Aidinoff, 15 minutes). The audience learns how to
use SCIM level-groups in functional evaluation. Measuring the net effect of
rehabilitation and identifying prevalent combinations of functional achievement after
SCI (Amiram Catz, 30 minutes). The audience learns how to use SCI-ARMI and
SCIM grades in assessing the significance of functional change. Presentation of a
proposed approach, developed with the assistance of Yoav Benjamini and Tal Galili,
for isolating the confounding rehabilitation effect on outcome in drug and cell
transplant trials. The approach is based on statistical transformation of the
neurological gain into functional gain that is not affected by rehabilitation because it
represents the difference between functional values, which were measured at the same
rehabilitation stage, and reflect ability realization of the same functional percentile, in
a large SCI patient group. Conclusion (John Steeves, 10 minutes).
Unsupervised Monitoring For The Diagnosis Of Nocturnal Hypoventilation
Associated With Cord Injury
Kang Hee Cho1; Jeawon Beom2; Soojae Kim3
1Chungnam

National University, Prof, Chungnam national university hospital 282,
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National University, Prof, Chungnam national university hospital 282,
Moonhwa-ro, Jung-gu, Daejeon, Korea, Republic of; 2Chungnam National
University, Prof., Chungnam national university hospital 282, Moonhwa-ro, Jung-gu,
Daejeon, Korea, Republic of; 3Chungnam National University, Resident, Chungnam
national university hospital 282, Moonhwa-ro, Jung-gu, Daejeon, Korea, Republic of
Introduction: To determine the utility of portable, unsupervised transcutaneous partial
pressure of carbon dioxide (tc-PCO2) monitoring and oxygen saturation by pulse
oximetry (SpO2) for detecting nocturnal hypoventilation in individuals with cervical
spinal cord injury.
Methods: We searched medical records of patients with cervical spinal cord injury
who received rehabilitation treatment from January to July 2014. The index including
tc-PCO2, SpO2 and pulse rate was measured by the portable recorder known as The
SenTec Digital Monitor (SenTec AG, Switzerland). This recorder detects changes
accurately in patients' PCO2 and SpO2 levels. We use this device to measure
overnight transcutaneous capnography and pulse oximetry.
Results: Nocturnal hypoventilation was detected in 15 subjects of experimental
group. There was a patient whose data was remarkably abnormal. Minimum SpO2
was checked by 53%, and desaturation time below 88% was almost 1 hour during
sleep period. The mean value of tc-PCO2 was about 5.41kPa, whereas maximum was
checked by 8.91kPa. Pulse rate rise was checked by 375 events. Meanwhile, the data
of experimental group at daytime was not considerably abnormal.
Conclusion: Even though the data of experimental group is normal at daytime,
oxygen saturation can be decreased at nighttime. In conclusion, unsupervised
monitoring with tc-PCO2, SpO2 and pulse rate is a useful method for diagnosis of
nocturnal hypoventilation in cervical spinal cord injury.
Randomized, Placebo-controlled, Double-blinded Trial Of Granulocyte Colony
Stimulating Factor-Mediated Neuroprotection For Acute Spinal Cord Injury.
MASAO KODA1; MASASHI YAMAZAKI2; HIDEKI HANAOKA3; TAKEO
FURUYA4
1Department of Orthopedic Surgery, Chiba University Graduate School of Medicine,
Assistant Professor, 1-8-1 Inohana, Chuo-Ku, Chiba, Japan; 2Department of
Orthopedic Surgery, University of Tsukuba, professor and chairman, 1-1-1 Tennodai,
Tsukuba, Tsukuba, Japan; 3Clinical Research Center, Chiba University Hospital,
Professor and Chairman, 1-8-1 Inohana, Chuo-Ku, Chiba, Japan; 4Department of
Orthopedic Sugery, Chiba University Graduate School of Medicine, Assistant
Professor, 1-8-1 Inohana, Chuo-Ku, Chiba, Japan
Background
We previously reported on an early phase clinical trial of granulocyte colony
stimulating factor (G-CSF) for acute spinal cord injury (SCI). In a phase 1/2a trial, no
adverse events were observed. Next, we conducted a non-randomized, non-blinded,
comparative trial, which suggested the efficacy of G-CSF for promoting neurological
recovery. We are now preparing a phase 3 trial to confirm G-CSF treatment efficacy
for acute SCI.
Methods
The current trial will include cervical SCI (severity of AIS B/C) within 48 hours after
injury. Patients will be re-assessed for neurological status at 48 hours after injury, and
those whose palsy is AIS B/C will be enrolled, and patients with neurological
recovery to AIS D will be excluded. Patients will be randomly assigned to G-CSF and
placebo groups. The G-CSF group will be administered 400 μg/m2/d×5d of G-CSF in
normal saline via intravenous infusion for 5 consecutive days. The placebo group will
be similarly administered a placebo. Allocation will be concealed between blinded
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be similarly administered a placebo. Allocation will be concealed between blinded
evaluators of efficacy/safety and those for laboratory data, as G-CSF markedly
increases white blood cell counts that can reveal patient treatment. Our primary
endpoint is changes in ASIA motor scores from baseline to 3 months. Each group will
include 44 patients (88 total patients). Our protocol was approved by the
Pharmaceuticals and Medical Device Agency and this trial will be funded by the
Center for Clinical Trials, Japan Medical Association.
EXTRACORPOREAL SHOCKWAVE THERAPY BENEFITS IN SPASTIC
CHILDREN WITH SPINAL CORD INJURY
Mirea Andrada1; Onose Gelu2; Padure Liliana3
1National Teaching Centre for Children Neurorehabilitation "Dr. Nicolae
Robănescu", Bucharest, Romania; 2Emergency Teaching Hospital "Bagdasar-Arseni',
2, Berceni Av., No.12, postal code: 041915, 4th Secto, Bucharest, Romania;
3National Teaching Centre for Children Neurorehabilitation "Dr. Nicolae
Robănescu", Bucharest,, 3, 44th Minca Dumitru Street, Sector 4, Bucharest, Romania
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Introduction
Extracorporeal shockwave therapy(ESWT) was used, as an important tool, in
spasticity management of children with spinal cord injury(SCI). The aim of our study
was to evaluate the effect of a 3 session ESWT on spastic upper and lower limbs
muscles in children with SCI.
Methods
14 spastic tetra/ paraplegic children (8 and 6 girls), mean age 140 months, with
(in)complete SCI, were included in our study.We used focused ESWT, applied in 3
sessions during the admission of each child, on the mainly affected muscles, using the
same parameters on all patients (energy – 0.15 mJ/mm2, shot dose - 500 shocks/
session, frequency - 10 Hz). All patients were assessed tree times: once, in admission
(before any physical or ESWT appliance), second, after first ESWT session and third,
at discharge (after receiving the entire prescribed treatment), following: Modified
Ashworth Scale (MAS), Gross Motor Function Classification System (GMFCS),
Gross Motor Function Measure 66 (GMFM-66) and also an Adapted version of the
Questionnaire on Pain caused by Spasticity (aQPS).
Results
We found a statistical significant (p=0.001) decrease of MAS level in the ESWT
treated group, thus probably leading to a concomitant significant (p=0.0000) increase
of GMFM-66 score and respectively significant (p=0.0000) decrease of aQPS score,
too.
Conclusion
ESWT, applied in 3 sessions, with 0.15 mJ/ mm2, using 500 shocks/ min and 10 Hz
as frequency may decrease spasticity level and pain caused by it and improve the
gross motor function in spastic children with SCI.Obviously, for more reliable
statistical assessment and improvement of the methodology further studies are
necessary.
Probiotics Prophylaxis Of Spinal Cord Injury Urinary Tract Infection
Therapeutic Trial (ProSCIUTTU)
SWEE-LING TOH1; BON SAN (BONNE) LEE2; SUZANNE RYAN3; LAETITIA
BOSSA4
1Prince of Wales Hospital, Sydney, Australia; 2Prince of Wales Hospital, Spinal
Medicine Specialist, High Street, Randwick, Sydney, Australia; 3Neurosciences
Research Australia, Trial co-ordinator, Barker Street, Randwick, Sydney, Australia;
4Neurosciences

Research Australia, Researcher, Barker Street, Randwick, Sydney,
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Australia
Introduction: Urinary tract infections (UTI) are very common in people with spinal
cord injury (SCI). Organisms causing these infections are increasingly difficult to
treat secondary to antibiotic resistance. As probiotics have been reported to be
beneficial in preventing UTIs in post-menopausal women, we decided to conduct a
trial involving people with SCI. The ProSCIUTTU randomised controlled trial is the
largest of its type studying the efficacy of two strains of probiotics in preventing UTIs
in people with SCI. Other aims include effectiveness of probiotics in altering or
preventing multi-resistant organism colonisation, effect on urine/catheter microflora
via DNA sequencing and fingerprinting. Methods: Multi-site randomised doubleblind double-dummy placebo-controlled trial conducted in New South Wales,
Australia. Participants were recruited from three metropolitan SCI units. Subjects
were stratified by bladder management types and inpatient and outpatient status.
Subjects were randomised into one of four groups : A (active Lactobacillus reuteri
RC-14 [GR1-RC14] + active Lactobacillus rhamnosus GG [LGG]), B (active GR1RC14 + placebo), C (active LGG + placebo) and D (2 placebos).Results: All analysis
of outcomes was by intention to treat. Primary outcome measure is time from
randomisation to occurrence of symptomatic UTI(s). The trial screened 500 people
with SCI and randomised 207 participants. The population was predominantly male
(79%), community dwelling (81%) and were managed with indwelling or suprapubic
catheters (60%). 47% were tetraplegic participants and 51% were complete
injuries.The mean time since injury was 12 years and mean age was 49 years. Hazard
ratios and Kaplan-Meier survival curves will be used to summarise preliminary
results.
Non-prescription Omega-3 Fatty Acid Dosing Does Not Lower C-reactive
Protein Levels In Persons With Chronic Spinal Cord Injury.
EMILY TINSLEY1; SUZANNE GROAH2; CEYLAN HASAN3; LUISA
BETANCOURT4; MARK NASH5
1MedStar National Rehabilitation Hospital, MedStar Health Research Institute,
Research Associate, 102 Irving St, NW, Washington, DC, USA; 2MedStar National
Rehabilitation Hospital, Georgetown University Medical Center, Director of Spinal
Cord Injury Research, 102 Irving St, NW, Washington, DC, USA; 3MedStar National
Rehabilitation Hospital, Research Assistant, 102 Irving St, NW, Washington, DC,
USA; 4The Miami Project to Cure Paralysis, Miller School of Medicine, University
of Miami, Senior Research Associate, 1095 NW 14th Terrace, R-48, Miami, FL,
USA; 5The Miami Project to Cure Paralysis, Miller School of Medicine, University
of Miami, Director of Research, 1095 NW 14th Terrace, R-48, Miami, FL, USA
Introduction: Persons with chronic spinal cord injury (SCI) exhibit a proinflammatory state due to dysfunction in multiple cardioendocrine systems. High
levels of C-reactive protein (CRP), a pro-atherogenic inflammatory cytokine, lead to
accelerated cardiovascular disease (CVD). In some studies of persons without
disability, omega-3 fatty acids exert anti-inflammatory effects and protect against
atherogenesis. This study examined whether three months of non-prescription omega3 dosing lowers CRP levels in persons with chronic SCI.
Methods: 16 men and 3 women with chronic, motor complete SCI (C4-T12)
participated in this randomized, double-blinded, placebo-controlled trial. Participants
underwent testing at baseline and after 3 months of supplementation with EPA
Omega Fish Concentrate (n=10, EPA= 2160 mg; DHA = 680 mg; EPA/DHA ratio
3:1) or placebo (n=9). CRP was analyzed using the high-sensitivity method. Between
and within-group analyses of changes in CRP levels were determined using
independent samples and paired t-tests, respectively.
Results: Mean baseline CRP levels for intervention and control groups were
4.73±3.88 mg/L (range 0.20-10.90 mg/L) and 6.40±9.85 mg/L (range 0.60-32.30
mg/L), respectively (p=0.644). These levels reflect a high CVD risk. Mean CRP
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mg/L), respectively (p=0.644). These levels reflect a high CVD risk. Mean CRP
increased non-significantly in both groups (2.83±8.04 mg/L, p=0.294 intervention;
3.36±9.41 mg/L, p=0.316 control), without a group main effect (p=0.898).
Conclusions: Three months of non-prescription dosing of omega-3 fatty acids did not
improve elevated CRP levels in persons with chronic SCI. Large variability in CRP
limited its utility as an inflammatory surrogate in persons with SCI, and other
systemic biomarkers may be preferred in repeated measures designs.
Aquatic Therapy (AT) And Robotic Assisted Body Weight Supported Treadmill
Training (RABWSTT) For Individuals With Chronic Motor Incomplete Spinal
Cord Injury (CMISCI)
PAULA GEIGLE1; WILLIAM SCOTT2; LESLIE VANHIEL3; MARK
SWEATMAN4; KEITH TANSEY5; PETER GORMAN6
1University of Maryland Rehabilitation and Orthopaedic Institute, Research Physical
Therapist, 2200 Kernan Drive, Baltimore, USA; 2University of Maryland
Rehabilitation and Orthopaedic Institute, Exercise Physiologist, 2200 Kernan Drive,
Baltimore, USA; 3Shepherd Center, Research Physical Therapist, 2020 Peachtree
Road, Atlanta, USA; 4Shepherd Center, Statistician Data Analyst, 2020 Peachtree
Road, Atlanta, USA; 5Emory University, Associate Professor of Neurology, 101
Woodruff Circle, Atlanta, USA; 6University of Maryland Rehabilitation and
Orthopaedic Institute, Chief, Division of Rehabilitation Medicine, 2200 Kernan
Drive, Baltimore, USA
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Introduction: Individuals with CMISCI experience lack of endurance and limitations
in ambulatory ability. AT is frequently used clinically for functional improvement
with limited supporting research. More evidence exists for RABWSTT using
Lokomat® to understand the resultant cardiovascular and functional effects. We
assessed and compared AT and RABWSTT effects upon cardiovascular fitness and
functional ambulation in this population.
Methods: We conducted a dual center, cross-over trial in CMISCI (Level C2 to T12,
AIS C and D) with thirty-seven participants randomized first into either 36 sessions
of AT or RABWSTT for 72 total sessions with a prescribed cardiovascular and
functional protocol. Baseline, crossover, and endpoint outcome assessments included
arm ergometer VO2 peak, RABWSTT ergometer VO2 peak (across the RABWSTT
component), step activity monitor (SAM), six minute walk test (6MWT), and 10
meter walk test at normal and fast pace.
Results: Increased RABWSTT peak VO2 of 13.88% (p=0.03) occurred with Lokomat
training with an additional increase of 5.85% (p=0.022) in arm ergometer peak VO2
with AT after this initial BWSRTT. AT increased ambulation speed in the 10 MWT
self-selected normal pace by 9.4%, but this value decreased 9.9% after Lokomat
training, a 19.3% difference (p=0.046). SAM showed the greatest difference between
interventions with a 33.7% greater outcome with AT than RABWSTT (p=0.024).
Conclusions: Selected improvement occurred in RABWSTT peak VO2 and AT
ambulation speed with response variability in all outcome categories. Subgroup
analysis suggested response predictors exist based on distinct categories for each
intervention, supporting the need to individualize exercise prescription and dosage.
Quantitative Metabolomic Profiling Of Cerebrospinal Fluid And Serum After
Acute Human Spinal Cord Injury
BRIAN KWON1; FEMKE STREIJGER2; YIMAN WU3; LIANG LI4; GUOHUI
LIN5; TEAM CAMPER STUDY6
1University of British Columbia, Spine Surgeon, 818 West 10th Avenue, Vancouver,
Canada; 2University of British Columbia, Research Associate, 818 West 10th
Avenue, Vancouver, Canada; 3University of Alberta, Post-Doctoral Fellow, W3-39,
Chemistry Centre, Univ. of Alberta, Edmonton, Canada; 4University of Alberta,
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Chemistry Centre, Univ. of Alberta, Edmonton, Canada; 4University of Alberta,
Professor, W3-39, Chemistry Centre, University of Alberta, Edmonton, Canada;
5University of Alberta, Professor, Dept. of Computer Science, Univ. of Alberta,
Edmonton, Cameroon; 6University of British Columbia, Spine Surgeons, 818 West
10th Avenue, Vancouver, Canada
Introduction: Therapeutic development for acute SCI is hindered by the lack of
biological information about the early injury responses, and the difficulty in
conducting clinical trials, which to date have relied solely on functional outcome
measures for patient enrollment, stratification, and evaluation. The objectives of this
study are to: 1) characterize the temporal metabolomic profile of cerebrospinal fluid
(CSF) and blood after SCI, and 2) determine the relationship between CSF and serum
profiles to identify serum biomarkers that reflect the changes within the CSF.
Methods: Matched blood and CSF samples from 28 acute SCI patients and 6
uninjured controls were obtained from the prospective Canadian Multicenter CSF
Pressure and Biomarker Study. We performed an untargeted metabolomic analysis
using high-performance chemical isotope labeling liquid chromatography mass
spectrometry (LC-MS).
Results: For both blood and CSF, the metabolome profiles show clear separation of
the SCI samples and the controls. For example, when comparing the CSF of AIS A
patients to non-injured controls, there were 337 metabolites detected in the CSF of
AIS A patients that were 2-fold different from controls. 70 of these were unique to the
AIS A patients and were not found in the B and C patients. Partial least squares
discriminant analysis (PLS-DA) of the metabolome profiles also reveal a clear
distinction between the three different injury severities (A, B, and C).
Conclusion: Metabolomic analysis of CSF and serum will further our understanding
of the pathophysiology of SCI and potentially lead to the identification of reliable
biomarkers for SCI.
Maximising Research Participation While Empowering Patients: A New Clinical
Research Model
JANETTE ALEXANDER1; MELINDA MILLARD2; DOUG BROWN3; DAVID
BERLOWITZ4; MARNIE GRACO5; ANDREW NUNN6
1AUSTIN HEALTH, SPINAL CLINICAL RESEARCH LIAISON OFFICER, 145
Studley Road, Heidelberg, Australia; 2AUSTIN HEALTH, SPINAL CLINICAL
RESEARCH LIAISON OFFCIER, 145 Studley Road, Heidelberg, Australia;
3SPINAL RESEARCH INSTITUTE, DIRECTOR, Royal Talbot, Kew, Australia;
4INSTITUTE FOR BREATHING AND SLEEP, SHiQ LEAD INVESTIGATOR,
145 Studley Road, Heidelberg, Australia; 5INSTITUTE FOR BREATHING AND
SLEEP, SHIQ PROGRAM MANAGER, 145 Studley Road, Heidelberg, Australia;
6AUSTIN HEALTH, DIRECTOR OF VSCS, 145 Studley Road, Heidelberg,
Australia
INTRODUCTION The Clinical Research Liaison Officer (CRLO) role was
established in 2009 at Austin Health to facilitate and coordinate screening and
recruitment to multiple research programs from the same small spinal cord injury
(SCI) population. The role ensures success of the trials whilst minimising participant
burden. METHOD The CRLO is funded separately and works independently of the
research programs. Participants are supported to enrol in studies by coordinating
assessments between studies, facilitating co-enrolment and promoting a positive
research culture. RESULTS In Victoria, in the five years to 30th September 2014, the
CRLO supported 28 projects. For the 12 acute trials, 331 acute admissions were
screened, 154 were eligible for one or more studies, 82% were recruited to at least
one study and 33% were enrolled in two or more studies. Analysing results from one
multi centre study enabled evaluation of the CRLO role. Of 1539 patients screened,
308 were consented and 134 randomised from eleven sites. The Austin site took an
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308 were consented and 134 randomised from eleven sites. The Austin site took an
average of 7 days less to randomise (p=0.02). There was no significant difference in
recruitment rates between the Austin (59%) and the other sites (59%).
CONCLUSION We could find no reference to such a position in SCI literature. In
contrast to the current research coordinator model, the CRLO successfully
coordinates patient entry to multiple studies, supports the study coordinators and
collaboration between them, the patients and the clinical team.
Alexithymia In Patients With Spinal Cord Injury : Controlled Study
EBRU YILMAZ YALCINKAYA1; BELGIN ERHAN2; BERRIN GUNDUZ3;
AHMET BOZAN4; ARMAGAN OZDEMIR5
1Istanbul PMR Training and Research Hospital, Assoc Prof, Istanbul PMR Training
and Research Hospital, Kocasinan Bahcelievler, İstanbul, Turkey; 2Istanbul PMR
Training and Research Hospital, teaching staff, Istanbul PMR Training and Research
Hospital, Kocasinan Bahcelievler, Istanbul, Turkey; 3Istanbul PMR Training and
Research Hospital, teachng staff, Istanbul PMR Training and Research Hospital,
Kocasinan Bahcelievler, Istanbul, Turkey; 4Istanbul PMR Training and Research
Hospital, trainne, Istanbul PMR Training and Research Hospital, Kocasinan
Bahcelievler, Istanbul, Turkey; 5Bakirkoy Research & Training Hospital for
Psychiatry, Neurology and Neurosurgery, teaching staff, Bakirkoy
Research&Training Hospital for Psychiat, Bakırkoy, Istanbul, Turkey
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Introducton:Alexithymia is a term used to describe a reduced emotional awareness
and inability to describe feelings.We aimed to test the hypothesis that traumatic spinal
injury patients would have significantly elevated scores on the alexithymia measure,
the Toronto Alexithymia Scale (TAS-20) and also to investigate if having neuropathic
pain (NP) effects alexithymia score.
Method:Fifty one patients from our spinal cord injury outpatient follow up clinic and
28 controls were involved in the study. Demographic features, ASIA score, Douleur
Neuropathique 4 (DN-4), TAS-20 and Beck Depression Inventory (BDI) were
recorded. BDI and TAS-20 were compared between patients and healthy
controls.Patients were divided into two groups. Patients with NP were involved as
group 1 and without NP as group 2.
Results: Mean age was 42 years and 58% of the patients were male. Sixty five percent
of them had NP. Mean TAS-20 was found as 55.5in patients group and 50.0 in
control group but it is not significantly different. Group 1 had significantly higher
TAS-20 than group 2. DN4 was positively and significantly correlated with TAS-20.
Level of injury was not correlated with TAS-20. When BDI was compared between
patients and control. It did not significantly differ .BDI also was not significantly
different between group 1 and 2.
Conclusion:According to these findings traumatic spinal cord injury patients with
neuropathic pain have alexithymic properties; Whether alexythimic patients have
more neuropathic pain or neuropathic pain is risk factors patients with alexythmia
should be evaluated.
Targeted Proteomics Of Human Cerebrospinal Fluid After Acute Spinal Cord
Injury
BRIAN KWON1; JASON ROGALSKI2; FEMKE STREIJGER3; CHRISTOPH
BORCHERS4; ROBERT BALSHAW5; LEONARD FOSTER6; TEAM CAMPER
STUDY1
1University of British Columbia, Spine Surgeon, 818 West 10th Avenue, Vancouver,
Canada; 2University of British Columbia, Research Associate, Centre for High
Throughput Biology (CHiBi), UBC, Vancouver, Canada; 3University of British
Columbia, Research Associate, 818 West 10th Avenue, Vancouver, Canada;
4University of Victoria, Professor, UVic - Genome BC Proteomics Centre, Victoria,
Canada; 5BC Centre for Disease Control, Biostatistical Lead, 655 West 12th Avenue,
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Canada; 5BC Centre for Disease Control, Biostatistical Lead, 655 West 12th Avenue,
Vancouver, Canada; 6University of British Columbia, Professor, Centre for High
Throughput Biology (CHiBi), UBC, Vancouver, Canada
Introduction. Previously, we utilized standard ELISA techniques to identify 6
biomarkers of injury severity in CSF from acute SCI patients. To expand the breadth
of this analysis and potentially identify additional biomarkers, we conducted a
targeted proteomics analysis of human CSF samples utilizing advanced mass
spectrometry techniques.
Methods. Acute ASIA A, B, and C SCI patients were enrolled in a prospective
clinical trial in which CSF samples were obtained through indwelling intrathecal
catheters at 24, 48 and 72 hours post-injury. The injury levels ranged from C4 to T11.
Further, CSF from 6 non-SCI patients undergoing lumbar laminectomy/discectomies
was also tested. A targeted proteomics approach was employed using multiple
reaction monitoring (MRM) mass spectrometry to measure the levels of more than
100 proteins across all patients.
Results. MRM transitions for 206 peptides from at least 102 proteins were monitored
in patients with SCI severities covering all three AIS severities (10 AIS A, 10 AIS B,
and 10 AIS C) from 24 to 72 h post-injury. A linear mixed-effects model was used to
test for differences between injury severity groups in patterns of peptide abundance
over time for each peptide (excluding control samples). Proteins that were
significantly associated with injury severity included beta2-microglobulin, PARK7,
NCAM, triosephosphate isomerase, 14-3-3 zeta/delta, biotinidase, Complement C1s,
NSE, peroxiredoxin-2, and tenascin-X.
Conclusion. The analysis of CSF obtained over 3 days post-injury reveals new
insights in the pathophysiology of acute human SCI and identifies potential
biomarkers of injury severity.
Lower Limb Exoskeletons Used For Functional Mobility By People With Spinal
Cord Injury In Community.
CLAUDE VINCENT1; FRANCOIS ROUTHIER2; VERONIQUE LAJEUNESSE3;
EMMANUELLE CAREAU2; MICHAUD FRANCOIS4
1Université Laval, Full professor, Dpt of rehabilitation, Pav. F. Vandry, 1050 av. de
la Médecine, G1V 0A6, Quebec city, Quebec, Canada; 2Université Laval, Professor,
Dpt of rehabilitation, Pav. F-Vandry, 1050 av. de la Médecine, G1V 0A6, Quebec
city, Quebec, Canada; 3Institut de réadaptation en déficience physique de Québec
(IRDPQ), Kinesiologist and master candidate, IRDPQ, 525 boul. Hamel, G1M 2S8,
Quebec city, Quebec, Canada; 4Université de Sherbrooke, Full professor, Dpt génie
électrique et génie informatique, Laboratoire de robotique intelligente, interactive,
Sherbrooke, Quebec, Canada
Introduction: There is little information for rehabilitation professionals who want to
prescribe lower limb exoskeletons in spinal cord injured (SCI) people for community
access. Then, four objectives were pursued: 1) Describing the characteristics of the
exoskeletons that have the potential to be used as assistive mobility device in the
community by patients with a complete SCI ; 2) Documenting outcomes in terms of
functional mobility provided by these exoskeletons, 3) Documenting secondary skills
achieved with these exoskeletons, security, user satisfaction and applicability in the
community; and 4) Establishing the level of scientific evidence from identified
studies.
Methods: A systematic review on the subject was conducted (January 2004 and April
2014) using the databases PubMed, CINAHL, Embase (keywords : "exoskeleton",
"lower limb", and "paraplegia").
Results: Seven articles were identified and three exoskeletons have been tested
(ReWalk, Indego, Mina). The use of all exoskeletons is effective for ambulatory
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(ReWalk, Indego, Mina). The use of all exoskeletons is effective for ambulatory
mobility in laboratory but no training protocol allowed to modify long-term
outcomes. ReWalk ™ presents the best results for walking with a speed of 0.51 m/s
after 45 sessions of 60-120 minutes; it is comparable to the daily or weekly average
speed in manual wheelchair. Certain physical characteristics of the exoskeletons (size,
weight, port of the bag pack, control modes of travel) could influence the comfort
when using them in the community. The duration of the battery charge, quick
installation and the ability to do several tasks other than just walking, stand up and sit
down, would be features facilitating for possible use in the community. Levels of
evidence of selected papers are low.
Conclusions: As assistive technology, the applicability and effectiveness of the lower
limb exoskeletons in the community remain to be demonstrated. Clinicians should
look for ongoing research on the performance of ambulatory mobility especially in
the community, with these exoskeletons plus HAL and Ekso, over the use of other
mobility aids and to other training contexts.
Robotic Gait Training: What Is It Good For? An Individual Patient Experience.
Teresa Clark1; Anwen Howells2; Dion Blackler3
1The Wellington Hospital, Clinical Lead Physiotherapist, 27b Oxford Rd North,
Chiswick, London, UK; 2The Wellington Hospital, Physiotherapist, Wellington
Place, London, UK; 3The Wellington Hospital, London, UK
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IntroductionThe effects of robotic gait training (RGT) on walking recovery after
incomplete spinal cord injury (SCI) are documented (Israel et. al. 2006, Hornby et. al.
2005, Wirz et. al. 2005, Cochrane 2008, Hicks et. al. 2005). Are there other possible
benefits of RGT to function or lifestyle?We aim to present a consumers perspective
on robotic gait training (RGT) focusing on a single subjects perceived value of RGT
and achievements made.MethodMs A (C2 AIS D SCI anterior spinal artery infarct) is
unable to walk or stand. She transfers with a hoist and uses a powered wheelchair.Ms
A participated in a one month training programme of twice weekly RGT sessions
with 30 minutes of robotic walking. Ms A’s activity and impairment levels were
measured before and after the training period using a timed transfer test, the
Neuromuscular Recovery Scale (Behrman et. al. 2012), ASIA (LEMS) and
spirometry for lung function. Retrospective visual analogue scaling was used to
assess Ms A’s perceived level of difficulty with functional activities before and after
the training period. Ms A and her husband were interviewed about their impressions
of the benefits of RGT. Heart rate data was collected over a single RGT session, to
assess if Ms A achieved a cardiovascular training threshold.ResultsNo change was
noted in any of the physical outcome measures used (ASIA LEMS, Spirometry,
NRS). Following the treatment period, Ms A was able to slide board transfer with
reduced time and assistance. She reported less difficulty with functional tasks. The
interview indicated a positive association between exercise and life satisfaction. Ms A
spent 28 minutes exercising at less than 20%HRR, 7 minutes exercising at 2030%HRR (low intensity exercise) and 2 minutes exercising over 30%HRR (moderate
intensity exercise).ConclusionMs A demonstrated gains in transfer ability and sitting
balance and placed high worth on her participation in a RGT programme. Ms A
didn’t achieve 20 minutes of moderate intensity activity, this may have been
confounded by physiological changes in the response to exercise after SCI. Alternate
methods of measuring exercise intensity may be advised in individuals with SCI
above the 6th thoracic vertebral level.Further research should be conducted into the
benefits of robotic gait training beyond walking. This should include consideration of
the role of RGT as a means of exercise and the subsequent positive health and
lifestyle effects.
Kinetic Analysis Of Powered Exoskeleton Gait On Level Ground And Sit-toStand.
ANDREW SMITH1; EDWARD LEMAIRE2
1The University of Ottawa, PhD Student, 883 Smyth Rd., Ottawa, Canada; 2The
Ottawa Hospital Research Institute, Professor, U. Ottawa, Faculty of Medicine, 505
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Ottawa Hospital Research Institute, Professor, U. Ottawa, Faculty of Medicine, 505
Smyth Road, Ottawa, ON, Canada, K1H 8M2, Ottawa, Canada
Introduction: Lower extremity powered exoskeletons (LEPE) are self-supported
walking frames that provide joint actuation at the hip, knee, and/or ankle to create
movement while resisting collapse. Typically, a compromise is needed between
strength (torque) and speed (joint velocity). Biomechanical data could be used to
optimise this relationship; however, few exoskeleton biomechanical studies are
available in the literature. Aim: Biomechanically investigate peak joint moments and
powers during sit-to-stand and level walking with a prototype LEPE (Bioniks Labs
exoskeleton: ARKE), powered at the knee and hip. Method: Five able-bodied
participants were trained with the ARKE device. Participants completed 10 sit-tostands with crutches and 300m of walking with the ARKE system at 0.2m/s between
parallel bars, using a CAREN extended system (6-Dof movable platform with dual
force plate instrument treadmill and Vicon motion capture system. Ground reaction
forces and kinematic data were sampled at 1000Hz and 100Hz, respectively.
Results: Mean peak joint moments occurred during knee and hip flexion for sit-tostand (0.62 Nm/kg; 0.74 Nm/kg respectively) following seat off. Peak knee flexion
and hip extension moments during gait were smaller in early stance (0.59Nm/kg and
-0.29Nm/kg). Mean peak joint powers were greater at mid sit-to-stand (Knee:
0.56W/kg; Hip: 0.61W/kg) compared to mean peaks in early stance during gait
(Knee: 0.03W/kg; Hip: 0.30W/kg). Conclusions: Peak joint torque occurred at the
hip during sit-to-stand due to posterior center of mass (CoM) location. Minimum
LEPE torque required for a 100kg participant was 75Nm with partial crutch
assistance. Position for optimal CoM location could improve performance.
Increased Metabolic Load And Muscle Activity During Interval Vs. Continuous
Robot-assisted Gait Therapy In People With Incomplete Spinal Cord Injury
THOMAS JANSSEN1; SANNE VAN HEZEL2; VERONIQUE BANNWART2;
MICHIEL GREIDANUS2; KARIN GERRITS3
1Amsterdam Rehabilitation Research Center | Reade, Professor, Amsterdam,
Netherlands; 2VU University Amsterdam, Researcher, Faculty of Human Movement
Sciences, Amsterdam, Netherlands; 3VU University Amsterdam, Assistant Professor,
Faculty of Human Movement Sciences, Amsterdam, Netherlands
Introduction. No consensus has yet been reached on the effectiveness of robotassisted gait therapy (RAGT) to regain walking ability of individuals with incomplete
spinal cord injuries (iSCI), which could be due to an insufficient exercise intensity of
current RAGT. Intensity might be increased by an interval protocol with highintensity bouts. The purpose, therefore, was to determine if interval RAGT exercise is
feasible and to evaluate if muscle activity and cardiometabolic load are indeed higher
than during continuous exercise.
Methods. Nine participants with iSCI performed two (one interval, one continuous)
30-min RAGT sessions (Lokomat). The interval session consisted of alternating 1.5min blocks (high intensity: minimal body weight support (BWS), guidance force
(GF), maximal speed; low intensity: maximal BWS and GF, minimal speed). Lowerlimb muscle activity (EMG), cardiometabolic parameters (metabolic cart), and rating
of perceived exertion (RPE, Borg) were determined.
Results. All participants successfully completed the interval exercise without
problems. Overall, EMG differed (p<0.05) across high-intensity, low-intensity bouts
and continuous exercise, with the higher activity in the high-intensity bouts, but
responses varied among muscles. Oxygen uptake, heart rate and RPE were markedly
higher (p<0.05) during the high-intensity interval sessions (865±187 mL/min, 45±20
%HRR, 12.8±1.3) than during the continuous exercise (508±190 mL/min, 18±11
%HRR, 10.9±1.7). 78% of the participants preferred the interval exercise.
Conclusion. RAGT using high-intensity interval bouts appears feasible, well
tolerated and well appreciated by individuals with iSCI and results in a general
increase in leg muscle activity and a marked increase in cardiometabolic load.
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increase in leg muscle activity and a marked increase in cardiometabolic load.
Whether this therapy leads to better outcome needs to evaluated in future studies.
Exoskeleton-Assisted Walking For Persons With Spinal Cord Injury: Clinical
Application, Health And Fitness, And Personal Mobility.
NICHOLAS EVANS1; CANDACE TEFERTILLER2; GAIL FORREST3; AL
KOZLOWSKI4; ARUN JAYARAMAN5; CLARE HARTIGAN6; ANN
SPUNGEN7; KATE SCANLAN8
1Shepherd Center, Clinical Exercise Physiologist, 2020 Peachtree Road, Atlanta,
USA; 2Craig Hospital, Director of Physical Therapy, 3425 South Clarkson Street,
Englewood, USA; 3Kessler Foundation, Assistant Director, HPEL, 1199 Pleasant
Valley Way, West Orange, USA; 4Icahn School of Medicine at Mount Sinai,
Assistant Professor, 3 East 101st Street, New York, USA; 5Rehabilitation Institute of
Chicago, Director, Max Nader Center for Rehab Technology, 345 E Superior Street,
Chicgao, USA; 6Shepherd Center, Clinical Research Coordinator, 2020 Peachtree
Road NW, Atlanta, USA; 7Icahn School of Medicine, Associate Professor, 3 East
101st Street, New York, USA; 8Rehabilitation Institute of Chicago, Research
Physical Therapist, 345 E Superior Street, Chicago, USA
Abstract: Spinal cord injury (SCI) often results in immediate and permanent
impairment of the lower limbs. Consequently, individuals with SCI often experience
impaired walking ability and become dependent on manual or powered wheelchairs
for mobility. In recent years, lower extremity exoskeleton technology has emerged
with the promise of affording people with SCI the opportunity to stand and walk in
the home and community. The benefit of this technology can be realized immediately
by assisting the user with over-ground mobility; however little is known about the
long-term impact of robotic exoskeleton-assisted walking on health and function and
how this technology might be integrated into clinical and community settings.
Therefore, the primary aim of this workshop is to discuss current and future
considerations for robotic exoskeleton-assisted walking among persons with SCI.
Research findings will be presented with respect to 1) Clinical Application, 2) Health
and Fitness, and 3) Personal Mobility. A panel of experts across six rehabilitation and
research facilities within the United States will discuss the current state of
exoskeleton technology including initial results from clinical trials and the potential
impact of exoskeleton-assisted walking on health and fitness following SCI. The
workshop will conclude with a moderated panel discussion in which the audience will
be engaged through a question and answer session.
Learning Objectives: By the end of the workshop, attendees will be able to:
1. Describe how emerging exoskeleton technologies can be integrated along the
continuum of care from inpatient rehabilitation to the community with specific
emphasis on clinical application.
2. Identify potential implications for over-ground exoskeleton mobility on health
and fitness outcomes.
3. Identify current and future considerations for utilizing robotic exoskeleton
technologies as personal mobility devices.
4. Describe future directions for powered exoskeletons in both research and
clinical settings for individuals with SCI.
Workshop Outline:
Topic

Faculty
Time

Clinical Application
Forrest
Health and Fitness
Spungen

Candy Tefertiller, Gail
20 mins
Nick Evans, Ann
20 mins
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Spungen

20 mins

Personal Mobility
Hartigan
30 mins

Al Kozlowski, Arun Jayaraman/Kate Scanlan, Clare

Moderated Panel Discussion
A
20 mins

All Panelists Reconvene For Audience Q &

Neurological Improvements Following HAL Exoskeleton Rehabilitation In
Chronic Spinal Cord Injury
Grasmücke Dennis1; Cruciger Oliver1; Citak Mustafa1; Meindl Renate2; Schildhauer
Thomas A.2; Aach Mirko3
1BG-University Hospital Bergmannsheil Bochum, Resident, Bürkle-de-la-Camp Platz
1, 44879, Bochum, Germany; 2BG-University Hospital Bergmannsheil Bochum,
Head of Department, Bürkle-de-la-Camp Platz 1, 44879, Bochum, Germany; 3BGUniversity Hospital Bergmannsheil Bochum, Attending, Bürkle-de-la-Camp Platz 1,
44879, Bochum, Germany
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Introduction:
Several studies revealed that Hybrid assistive Limb (HAL®) Locomotion training
induces improvements in functional and ambulatory mobility due to an effective
treadmill training based on a close loop biofeedback in chronic paraplegic patients
after SCI. The purpose was to determine the effects of HAL® Locomotion training on
the International Standards for Neurological Classification of SCI examination.
Methods:
In total 30 chronic SCI patients were included in this longitudinal prospective study.
The patients were treated from February 2012 to November 2014 at the University
Hospital Bergmannsheil in Bochum, Germany. The patients performed 60 sessions of
a body weight supported treadmill training using the HAL® exoskeleton in a 12 week
period of time.Assessment of motor and sensory function of all patients has been
achieved using the International Standards for Neurological Classification of SCI
examination, on admission and after completing the intervention.
Results:
Significant (p< 0.001) gains occurred in lower extremity motor scores (LEMS) as in
light touch and pin prick sensory scores. In 25 patients significant gains occurred in
LEMS due to treadmill training using HAL®. The mean LEMS increased from
20.57±10.28 (LEMS 6-48) to 22.97±10.07 (LEMS 10-50). Increased values were
found in the light touch (18 patients) and the pin prick sensory scores (22 patients).
The mean light touch scores increased from 86.87±14.94 to 89.6±15.53 and the mean
pin prick scores from 84.23±20.34 to 87.83±19.54.
Conclusions:
HAL-Training induces significant improvements in ASIA motor and sensory scores
in chronic SCI patients.
Effects Of Robot-aided Gait Training On Stable Spinal Cord Injury Patients'
Individual Goals And Psychological Well-being; A Pilot Study
ESTER VRIJ1; BRENDA GROEN2; HENNIE RIJKEN3; ILSE VAN NES4
1Department of Rehabilitation, Sint Maartenskliniek, Resident in Rehabilitation
Medicine, Hengstal 3, 6574 NA Ubbergen, Nijmegen, Netherlands; 2Sint
Maartenskliniek Research, Senior Researcher, Hengstdal 3, 6574 NA Ubbergen,
Nijmegen, Netherlands; 3Department of Rehabilitation, Sint Maartenskliniek,,
Researcher, Physiotherapist, Hengstdal 3, 6574 NA Ubbergen, Nijmegen,
Netherlands; 4Department of Rehabilitation, Sint Maartenskliniek, Medical specialist
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Netherlands; 4Department of Rehabilitation, Sint Maartenskliniek, Medical specialist
in Rehabilitation Medicine, Hengstdal 3, 6574 NA Ubbergen, Nijmegen, Netherlands
Introduction
Evidence on the effectiveness of robotic-assisted gait training (RAGT) after spinal
cord injury (SCI) is limited. Up to now, research is mainly focused on the objective
effect on walking ability. The aim of this pilot study is to compare objective effects
with subjectively experienced effects of RAGT on patients’ individual goals and
mental health state.
Methods
Seven stable (> 1 year post injury) patients with SCI (Th9 – C3, AIS C and D)
received two 30-minute sessions RAGT (Lokomat) during 8 weeks. Measurements
were performed at baseline and after finishing RAGT. The RAGT was evaluated on 3
individual pre-set training goals (e.g. quality of walking, standing balance, pain
reduction) using objective (e.g. 10 meter walking test) and subjective measurements
(e.g. Likert scale). In addition the effects on mental health state (e.g. coping,
depression and anxiety) were evaluated.
Results
Primary training goal was in all patients, except one who had no walking ability,
improving functional walking ability. Five of seven patients showed objective
improvements exceeding the minimal clinically important difference (MCID) on their
primary goal (p=0,062) and six patients showed a clinical significant improvement on
at least one of their pre-set goals (p=0,031). When measured subjectively, 5 of 6
patients experienced improvements on one of their pre-set goals (p=0,063). No
significant correlation between subjective and objective effects was found. Changes
in mental health state were limited and diffuse.
Conclusions
The majority of patients showed objective and subjective improvements on individual
pre-set training goals. Further research in a larger group is needed to evaluatie the
correlation between objective and subjective results and the effects on changes in
mental health.
Kinematic Adaptations During Walking Using A Bionic Exoskeleton In Healthy
Individuals
SUJAY GALEN1; CATHY LARSON2; SHELLY DENES3; VICKY PARDO4;
ALEGRA DEVOUR5; LAUREN BERNDT6; HANNAH VANDERWEELE6;
KRISTIN LARSEN6; LYNN VANSTRIEN6
1Physical Therapy Program, Wayne State University, Assistant Professor, Detroit,
USA; 2Physical Therapy Department, University of Michigan - Flint, Associate
Professor, Kearsley Street, Flint, USA; 3Rehabilitation Institute of Michigan, Senior
Physical Therapist, Mack Avenue, Detroit, USA; 4Physical Therapy Program, Wayne
State University, Assistant Professor, Mack Avenue, Detroit, USA; 5Physical
Therapy Program, Wayne State University, Student Physical Therapist, Mack
Avenue, Detroit, USA; 6Physical Therapy Department, University of Michigan Flint, Student Physical Therapist, Kearsley Street, Flint, USA
Introduction
Bionic exoskeletons such as the EKSO (Ekso Bionics, Richmond, CA) are enabling
individuals with spinal cord injury (SCI) to attempt walking after they have either
sustained a complete or incomplete injury. The primary aim of this study was to study
the kinematic and EMG patterns in individuals without pathology while they walked
over ground unassisted and with the full assistance of an exoskeleton. Kinematic data
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over ground unassisted and with the full assistance of an exoskeleton. Kinematic data
(joint angles and spatial trajectory patterns) will inform clinicians as to what they can
expect to observe while gait training with an exoskeleton.
Methods
Ten healthy participants (4 females, 6 males; mean age: 24.7 + 1.8 years) were
studied. The lower extremity kinematics were recorded using the Optotrak Certus 3D
motion capture system (NDI, Waterloo, Canada). A cluster marker system was used
to record the kinematics. Each individual completed 6 trials of overground walking
while wearing the exoskeleton and a separate 6 trials while walking without it at a
self-selected walking speed. Kinematic data of the lower extremity from a single
stride was recorded on each of the walking trials and averaged.
Results
The ankle ROM during the entire gait cycle was reduced to 10 degrees (dorsiflexion
to plantarflexion) while walking with the exoskeleton. The hip and knee ROM
remained comparable, however the temporal pattern of cycling from flexion to
extension in both hip and knee were greatly altered due to a longer stance duration
and shorter swing duration observed while walking with the exoskeleton.
Conclusion
The temporal patterns of lower extremity kinematics were altered while walking with
the exoskeleton.
Evaluation Of The Adaptive Capacity Of The Ankle Dorsiflexor Muscles During
Walking In Persons With Spinal Cord Injury: A Feasibility Study.
ANDREANNE BLANCHETTE1; LAURENT BOUYER2; CAROL L. RICHARDS3;
MARTIN NOEL4
1Center for interdisciplinary Research in Rehabilitation and Social Integration,
Universite Laval, Assistant professor/Researcher, IRDPQ, 525 Boul. Wilfrid-Hamel,
H-1704, Quebec city, Canada; 2Center for interdisciplinary Research in
Rehabilitation and Social Integration, Universite Laval, Full professor/Researcher,
IRDPQ, 525 Boul. Wilfrid-Hamel, H-1706, Quebec city, Canada; 3Center for
interdisciplinary Research in Rehabilitation and Social Integration, Universite Laval,
Full professor/Researcher, IRDPQ, 525 Boul. Wilfrid-Hamel, Quebec city, Canada;
4Center for Interdisciplinary Research in Rehabilitation and Social Integration,
Research Engineer, IRDPQ, 525 Boul. Wilfrid-Hamel, Quebec city, Canada
Introduction: Previous studies have shown that increases in tibialis anterior (TA)
activation can be induced in non-disabled persons by walking with a torque
perturbation applied at the ankle by an electrohydraulic orthosis (EHO). This
increased TA activation persists for variable durations after perturbation removal.
This study investigated the feasibility of using this EHO to evaluate the adaptive
capacity of the dorsiflexor muscles during walking in persons with spinal cord injury
(SCI).Methods: Two individuals with chronic SCI, one (S1) mainly affected by motor
impairments while the second (S2) had severe sensitive impairments, walked on a
treadmill before, during and after exposure to a perturbation that plantarflexed the
ankle during the swing phase. Spatiotemporal parameters, ankle/knee kinematics, and
electromyographic activity of seven lower limb muscles were recorded and compared
across the three walking periods. Results: In S1, TA activation during swing
gradually increased until the end of the walking period with the perturbation
(p<0.001). This modification persisted after perturbation removal (p<0.001) and was
associated to a higher peak dorsiflexion during swing (p<0.001). In S2, following an
immediate increase in TA activation in the first strides with the perturbation, the
activation gradually decreased over the remaining walking period. No aftereffects
following perturbation removal were noted. The lack of a maintained augmented TA
activation in S2 may be related to severe sensory impairments or to muscle
fatigue.Conclusions: Such an approach may be valuable in the evaluation of residual
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fatigue.Conclusions: Such an approach may be valuable in the evaluation of residual
adaptive capacity at the dorsiflexor muscles after a SCI.
Improving Gait Performance After Spinal Cord Injury: A Comparison Between
Conventional Physical Therapy And Therapy Using Exoskeletons
MARCIE KERN1; SHUO-HSIU CHANG2; JULIE JENNINGS3; MATTHEW
DAVIS4; GERARD FRANCISCO5
1TIRR Memorial Hermann, Houston, USA; 2Department of Physical Medicine and
Rehabilitation, UT Health, PhD Research Associate, 1333 Moursund, Houston, USA;
3TIRR Memorial Hermann, Program Manager, 1333 Moursund, Houston, USA;
4TIRR Memorial Hermann, Physician, 1333 Moursund, Houston, USA; 5Department
of Physical Medicine and Rehabilitation, UT Health, Chief Medical Officer, 1333
Moursund, Houston, USA
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Introduction Clinical use of exoskeletons is increasing, however limited research is
available regarding the impact they have on function in individuals with spinal cord
injury (SCI). The aim of this pilot project was to determine the effectiveness of
exoskeleton training on gait and balance in the SCI population.
Methods Subjects with chronic (>6 mo post injury) incomplete SCI were recruited.
All subjects received 15 therapy sessions (1 hour daily x 3 weeks). Subjects were
randomly assigned to conventional physical therapy (PT) or PT with exoskeleton.
Conventional PT consisted of strengthening, standing balance and gait training.
Exoskeleton training consisted of standing balance and walking in exoskeleton. Pre
and post assessments included 10 Meter Walk Test (10MWT), Time Up and Go
(TUG) and 6 Minute Walk Test (6MWT).
Results Four subjects completed training. Subject demographics are as follows: 1
female, 3 male; 30 to 64 years old; 2 to 44 years post injury; C4 to T12 level of
injury; Based on the American Spinal Injury Association Impairment Scale (AIS), 1
AIS C, 3 AIS D. All subjects demonstrated improvements in balance and gait speed,
however the exoskeleton group demonstrated a higher percent change on all outcome
measures compared to conventional PT group. Conventional PT improved 10MWT
(7-17%), TUG (5-8%), 6MWT (0-7%) compared to exoskeleton group improvement
10MWT (27-33%), TUG (1-43%), 6MWT (9-56%).
Conclusions PT for individuals with chronic SCI can improve gait speed and
endurance, however utilization of exoskeletons during PT can enhance this gain
leading to larger functional improvements in gait.
GAIT TRAINING WITH AN HYBRID EXOSKELETON FOR PEOPLE
WITH INCOMPLETE SPINAL CORD INJURY
Angel Gil-Agudo1; Antonio del -Ama2; Juan Moreno3; José L Pons4
1National Hospital of Paraplegics, Head of Physical Medicine and Rehabilitation
Department, Finca la Peraleda s/n, Toledo, Spain; 2National Hospital of Paraplegics,
Researcher Biomechanics Department, Finca la Peraleda, Toledo, Spain; 3Neural
Rehabilitation Group. Cajal Institute. CSIC, Researcher, Dr. Arce 37, Avenue,
Madrid, Spain; 4Neural Rehabilitation Group. Cajal Institute. CSIC, Head of Neural
Rehabilitation Group, Dr. Arce 37, Avenue, Madrid, Spain
Introduction: Locomotor training has proved to provide beneficial effect in terms of
mobility in incomplete paraplegic patientsRobotic exoskeletons can be used to
manage the unavoidable loss of performance of artificially driven muscles. Hybrid
exoskeletons blend complementary robotic and neuro-prosthetic technologies. The
aim of this pilot study was to determine the effects of hybrid gait training in three
case studies with persons with incomplete spinal cord injury (iSCI) in terms of
locomotion performance during assisted gait, patient-robot adaptations, impact on
ambulation and assessment of lower limb muscle strength and spasticity.
Methods: Participants with iSCI received interventions with a hybrid bilateral
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Methods: Participants with iSCI received interventions with a hybrid bilateral
exoskeleton (Kinesis) for 4 days. The inclusion criteria considered patients whose
lesion was categorized as conus medullaris. The Kinesis system is a bilateral
wearable knee-ankle-foot orthosis, equipped with active actuators at the knee hinges
and a passive elastic actuator at the ankle. Kinesis has a PC-controlled stimulator that
delivers biphasic current-controlled rectangular pulses to knee extensor and flexor
muscles through surface electrodes.
Results: Assessment of gait function revealed that patients improved the 6 min and
10m walking tests after the intervention, and further improvements were observed 1
week after the intervention. Muscle examination revealed improvements in knee and
hip sagittal muscle balance scores and decreased score in ankle extensor balance.
Conclusion: It is concluded that improvements in biomechanical function of the knee
joint after the tested overground hybrid gait trainer are coherent with improvements in
gait performance.
Usability Of Lower Limb Exoskeletons In The Community: Perspective Of
People With An Incomplete Spinal Cord Injury
ROUTHIER FRANÇOIS1; LAJEUNESSE VÉRONIQUE2; VINCENT CLAUDE3;
MICHAUD FRANÇOIS4
1Université Laval, Assistant Professor, Dpt of rehabilitation, Pav. F-Vandry, 1050 av.
de la Médecine, G1V 0A6, Quebec city, Canada; 2Institut de réadaptation en
déficience physique de Québec (IRDPQ), master candidate, IRDPQ, 525 boul.
Hamel, G1M 2S8, Quebec city, Canada; 3Université Laval, Full Professor, Dpt of
rehabilitation, Pav. F-Vandry, 1050 av. de la Médecine, G1V 0A6, Quebec city,
Canada; 4Université de Sherbrooke, Full Professor, INTER Pavillon 3IT, Parc
Innovation, 3000 boul., de l'Université Sherbrooke (Québec) J1K 0A5, Sherbrooke,
Canada
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Introduction: Lower limb exoskeletons are currently developed for people with a
complete spinal cord injury (SCI) ASIA A or B. As the technology improves, the
objective of this study is to describe expected usability of lower limb exoskeletons in
the community by people with an incomplete SCI.
Methods: A qualitative exploratory study using semi-structured individual interviews
was conducted to 13 adults with an incomplete SCI (ASIA C and D). Three videos
showing exoskeletons were used to facilitate discussion. The transcribed interviews
were analyzed using thematic analysis.
Results: Participants (6 males, 7 females, mean age=50.8±11.7 years) identified three
capabilities that could be improved with the potential use of an exoskeleton:
capabilities related to motor activities, to protection and resistance, and to behaviour.
Furthermore, among 10 life habits from the Disability Creation Process that could be
improved with the use of an exoskeleton, mobility, housing and recreation were the
most frequently mentioned throughout the interviews. Six exoskeleton characteristics
were considered more important: appearance, dimensions, effectiveness, installation,
price and use.
Conclusions: There is an important gap between incomplete SCI patients’
expectations and what can be done with existing lower limb exoskeletons that can be
used in the community. These results indicate that the conception of future
exoskeletons for incomplete SCI people should allow this population to achieve
capabilities and facilitate their life habits, other than the ones already performed using
their actual assistive technology. Such results could be taken into account in the
design of exoskeletons based on a user-centered design approach.
Cardiovascular Effects Of Gait Training On A Robotic Orthosis In Individuals
With Chronic Incomplete Spinal Cord Injury. Preeliminary Report.
ROBERTO CARLOS SAHAGUN-OLMOS1; CARLOS JAVIER PINEDAVILLASEÑOR2; JIMENA QUINZAÑOS-FRESNEDO3; CHRISTIAN
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1INSTITUTO NACIONAL DE REHABILITACION, CHIEF PHYSICIAN, Canarias
87 Int 31, Colonia San Simon Ticumac, C.P. 03660, Mexico, Mexico; 2Instituto
Nacional de Rehabilitacion, Research Director, Calz. México Xochimilco No. 289,
Col. Arenal de Guadalupe, C.P. 14389, Mexico, Mexico; 3Instituto Nacional de
Rehabilitacion, Chief Physician, Calz. México Xochimilco No. 289, Col. Arenal de
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Specialty Resident, Calz. México Xochimilco No. 289, Col. Arenal de Guadalupe
C.P. 14389, Mexico, Mexico; 5Instituto Nacional de Rehabilitacion, Physical
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Mexico, Mexico; 6Instituto Nacional de Rehabilitacion, Chief Physician, Calz.
México Xochimilco No. 289, Col. Arenal de Guadalupe, C.P. 14389, Mexico,
Mexico
Introduction: Individuals with chronic spinal cord injury are affected by a process of
accelerated atherosclerosis, which is in part secondary to physical inactivity;
endothelial dysfunction is one of the first events in atherosclerosis, so the aim of this
study is to evaluate the effect of training in robotic gait orthosis on endothelial
function and other cardiovascular parameters.
Methods: randomized controlled clinical trial, inclusion criteria were spinal cord
injury C & D based on ASIA impairment scale, of any neurological level, of more
than 6 months after injury. Both groups were trained in robotic orthosis; control for
20 minutes and the experimental one for 40 minutes. The physiological parameters
recorded during training were heart rate, double product and intensity of exercise; and
other exercise parameters; carotid intima media thickness, flow-mediated dilation of
the brachial artery and biochemical parameters before and after the program were
measured.
Results: Six subjects were included, four males and two females aged 29-54 years
with incomplete spinal cord injury, with ASIA impariment scale C and D, cervical
and thoracic levels. The control group had an arimthmetic mean of dilation after the
program of 0.23 mm (-0.34 to 0.80, 95% CI for the mean), whereas the experimental
one had 0.43 mm (0.20 to 0.65, 95% CI for the mean); two subjects in the
experimental group recovered normal endothelial function, while just of the 1 control
one; all patients achieved moderate to high intensity exercise.
Conclusions: This program may have beneficial cardiovascular effects in individuals
with incomplete spinal cord injury, however it is necessary to increase the sample size
to obtain conclusive results.
FOIX-ALAJOUANINE Syndrome : Report Of A Case With Spinal Cord
Hemorrhage Induced By Anti-coagulation Therapy
ABDORASOOL JANATI1; NAIF ALGHASSAB2; UMAIR KHAN3; MOSTAFA
ARAFA4; MAHMOUD SHARAF5; AHMED BADEIR5
1Center for Neurology, Neurologist, 8303 Arlington Boulevard # 106, Fairfax, USA;
2King Khalid Hospital, Physician, King Khalid Hospital, Ha'il; 3Dow University of
Health Sciences/King Khalid Hospital, Doctor, King Khalid Hospital, Ha'il; 4King
Khalid Hospital, Neurosurgeon, King Khalid Hospital, Ha'il; 5King Khalid Hospital,
Radiologist, King Khalid Hospital, Ha'il
Introduction: Foix and Alajouanine first described the syndrome in 2 young men in
1926 . It was thought to be a subacute myelopathy produced by a thrombotic process
of the spinal cord that ultimately caused death.Foix- Alajouanine syndrome has
distinctive features such as sub acute/acute pro gressive myelopathy, and absence of
hemorrhage in a patient with a spinal Arterio-venous malformation(AVM). This
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hemorrhage in a patient with a spinal Arterio-venous malformation(AVM). This
syndrome is not a distinct entity but a complication of spinal AVM that was caused
by thrombosis within the abnormal vessels of the spinal cord. This is the end-stage of
a sub-acute myelopathy due to venous congestion of the spinal cord. The symptoms
of subacute myelopathy are paraparesia, paresthesias, spasticity, and urinary
hesitancy.
Methods: This is a clinical and neuroimaging case study.
Results: Our patient with a diagnosis of Foix-Alajuannine syndrome developed
intramedullary hemorrhage while receiving anticoagulation therapy for prevention of
deep vein thrombosis.
Conclusion: Our data, for the first time, document objectively the high risk of
anticoagulants in spinal AVM, and mitigate against the use of these agents in this
syndrome.Spinal AVM has been associated with Foix-Alajouaine syndrome. The
clinical picture is a subacute progressive myelopathy. The spinal AVM clinical high
suspicion must led us to an early surgical conduct to patient benefit. Arteriography
and MRI are sensitive diagnostics tools. As a drug treatment we should be careful
when prescribing heparins since it can exaggerate the condition producing
Hemorrhage. So this case report gives us a hint to stop using heparins or in such a
situation is contraindicated .
The Pitfalls Of Treatment For Spontaneous Spinal Epidural Hematoma
TETSURYU MITSUYAMA1; MOTOO KUBOTA2; YOSHIKAZU OKADA3
1Tokyo Women's Medical University, Tokyo, Japan; 2Kameda Medical Center, Chief
of Spinal Surgery, 929 Higashichou, Kamogawa, Japan; 3Tokyo Women's Medical
University, Professor of Neurosurgical Department, 8-1 Kawada-chou, Shinjuku,
Tokyo, Japan
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Introduction: Spontaneous spinal epidural hematoma (SSEH) is a rare spinal disease
with uncertain etiology. Prompt surgical evacuation is the gold-standard treatment for
cases with neuronal dysfunction. However, there are recently increasing reports of
successful spontaneous resolution. It is necessary to demonstrate the cases without
requiring surgery, because 10 of 64 patients with conservative treatment showed
incomplete recovery in the previous review. The purpose of this study is to propose
the treatment algorithm for SSEH to avoid permanent deficit after conservative
treatment.
Methods: This study includes two patients with surgery and five with the successful
resolution. We measured their neurological status with Medical Research Council
(MRC) grades for muscle strength and the ASIA Impairment Scale (AIS). Their
clinical courses and outcomes were retrospectively evaluated.
Results: Three of five patients with spontaneous resolution showed complete recovery
of paresis within 12 hours. The rest of them showed the improvement of paresis to
MRC grade 4 within 12 hours after onset. In two patients requiring surgery, MRC
grade was not recovered to 3 and the AIS were C or B at the time of surgery.
Conclusions: Most of patients with spontaneous recovery were recovered within 24
hours and half of them within 6 hours in the previous review. We propose the
following treatment algorithm. Prompt surgical evacuation is necessary for patients
with less than MRC grades 3 weakness. The patients with MRC grade 3 weakness are
initially monitored. Improvement to MRC grade 4 within 12 hours will indicate the
course of spontaneous resolution. If not, surgery is recommended to minimize the
permanent neurological deficit.
Whiplash Injury: A Model For Development Of Pain And Disabilty. 12-year
Follow-up On The Danish Whiplash Study Group Risk Score
HELGE KASCH1; MARTIN KAAG RASMUSSEN2; TROELS S. JENSEN3;
ALICE KONGSTED4
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Introduction:
In minor injuries to the neck, head, shoulder and after minor surgical procedures a
substantial proportion of patients develop long-term pain and disability. Whiplash
injuries with only minor or even without obvious tissue damage give rise to
dysfunctional pain and a variety of chronic whiplash associated non-painful
complaints in approximately 8-12% of exposed subjects.
Methods:
In two prospective studies on acute whiplash injury (WAD-grade I-III) 141 (F/M
74/67) and 740 (F/M 474/266) patients were examined within 4 days after rear-end
MVA collision. We made a risk-assesment score (0-19 points) and risk strata (1-7)
based on an algorithm using initial neck/headache VAS pain, initial number-of-nonpainful symptoms, total active cervical range of motion (Kasch et al, BMJ Open
2013;3;e002050). We identified 835 eligible patients from the cohorts 12-14 years
post injury, and received response and participation in E-questionnaire from 326
patients. We obtained non-pain symptom frequency and pain intensity (neck, head,
shoulder/arm,, low back) medication/non-medical treatment, Impact of event
questionnnaire and work-sick listing.
Results:
Age, gender and marital status were equaly distributed in responders and nonresponders, participants in e-based questionnaire had higher education level (p<0.02),
no significant difference in distribution of risk strata in responders/nonresponders.
Level of Total Impact of Event score, and subscores of intrusion and avoidance
showed significant association with risk strata (KW, p<0.000001). Painful and nonpainful symptoms and Use of medication/non-medical treatment and long-term
whiplash related sick- leave showed significant association with risk strata.
Conclusion:
Initial assesment of The Danish Whiplash Group Risk Score, risk stratification is
able to predict long-term bio-psychosocial disability after minor neck injuries after
MVA.
Metastatic Spinal Cord Compression (MSCC) Specialist Multidisciplinary
Spinal Rehabilitation Service - Adding Life To Years
MANISH DESAI1; CATHERINE GODFREY2
1London Spinal Cord Injuries Centre, Stanmore, UK, Consultant in Spinal Injuries
and Rehabilitation Medicine, Royal National Orthopaedic Hospital NHS Trust,
Brockley Hill, Stanmore, UK; 2London Spinal Cord Injuries Centre, Spinal Outreach
Team Secretary, Royal National Orthopaedic Hospital NHS Trust, Brockley Hill,
Stanmore, UK
Introduction
Metastatic Spinal Cord Compression is an oncological emergency resulting in
variable spinal neurological deficit.
MSCC is estimated to affect approximately 3000 patients per annum in England 1.
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MSCC is estimated to affect approximately 3000 patients per annum in England 1.
Historically these patients are either managed at Neuro rehabilitation units, care of
elderly wards, orthopaedic wards or smaller community rehabilitation centres due to
limited access to SCI centres, though their needs are same as traumatic spinal cord
injury patients.
Method (New Service)
In collaboration with London cancer network, regional oncological services and
MSCC surgical pathway, regional spinal centre developed a specialist service and an
Integrated Care Pathway (ICP) focusing on specific goal orientated short stay (6-8
weeks) rehabilitation programme.2 None of the other 10 Spinal Cord Injuries (SCI)
centres provide designated service like this, though recommended by NICE and
National Spinal Commissioning (CRG), as there is no funding available, and pressure
on the beds due to high volume complex spinal trauma patients.
Results
9/35 referrals admitted (one designated bed) over last 18 months.
Average length of stay 7.6 weeks, average SCIM on admission 37 and at
discharge 64.
78% reported excellent benefit on PROMs.
88% patients were discharged home.
Patient and carer education accomplished.
CQUIN (Commissioning for quality and innovation) target achieved in 100%
patients.
Conclusions
Recent advances in the management of MSCC has improved survival and
identified the need for specialist multidisciplinary spinal rehabilitation for few
weeks.
Irrespective of significant barriers in the provision of specialist rehabilitation, a
multidisciplinary approach with simple, structured, fast track rehabilitation
programme improved overall functional outcome and satisfaction of these
group of patients.
Common complications could be prevented.
"A Review Of Degenerative Spinal Cord Injury Outcomes 1995-2010."
MARIANNE LUETMER1; MORGAN BRUBAKER D.O.2; SCOTT SCHUBERT
M.D.3; RONALD REEVES M.D.4
1Mayo Medical School, Medical student (MS3), 200 First Street SW, Rochester, MN
55905, USA; 2Mayo Clinic Department of Physical Medicine and Rehabilitation,
Chief Resident, 200 First Street SW, Rochester, MN 55905, USA; 3Mayo Clinic
Department of Physical Medicine and Rehabilitation, 200 First Street SW, Rochester,
MN 55905, USA; 4Mayo Clinic Department of Physical Medicine and Rehabilitation,
Consulting Physician, 200 First Street SW, Rochester, MN 55905, USA
Introduction: Degenerative disease is one subcategory of nontraumatic spinal cord
injury (SCI). It is one of the leading causes of nontraumatic SCI and incidence has
been predicted to increase due to the aging population. The current study compares
inpatient rehabilitation outcomes of degenerative, traumatic, and other nontraumatic
injuries for all SCI patients from a single center between 1995 and 2010.
Methods: A total of 1,605 inpatient rehabilitation admissions for SCI, including
cervical, thoracic, and lumbar injuries ranging from AIS-A to AIS-D were divided
into degenerative, traumatic, and nondegenerative nontraumatic etiologies. Analysis
of variance was used to compare groups by age, gender, completeness, length of stay
(LOS), FIM change, and FIM efficiency.
Results:There were 456 degenerative injuries, 693 nontraumatic nondegenerative, and
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Results:There were 456 degenerative injuries, 693 nontraumatic nondegenerative, and
456 traumatic injuries. The majority were cervical degenerative injuries (45.2%,
N=206) followed by lumbar (42.5%, N=194). Patients with degenerative injuries
were significantly older (mean 69.9 years, p<.0001) and 62% were male. FIM change
did not differ across groups (mean 24.3 points). The LOS for all three groups was
significantly different (13.5, 18.5, and 30.9 days, respectively). Those with
degenerative injuries had significantly higher FIM efficiency than both nontraumatic
nondegenerative and traumatic injuries (2.7, 1.9, 1.6 points, respectively).
Conclusions: In this single center study, SCI due to degenerative musculoskeletal
conditions were equally as common as traumatic SCI. Patients with degenerative SCI
tended to be male, had a shorter LOS, and higher FIM efficiency. This study was able
to analyze a large sample at a single center however its generalizability may be
limited.
The Characteristics Of SCI In The Region Of Stockholm, Sweden; Active
Rehabilitation Despite A Change Toward An Older SCI Population And An
Increase In Non-traumatic SCI.
Evelina Laasonen1; Jan Bebenek2; Lars Hyllienmark3
1Karolinska University Hospital, PT, MSc, Physiotherapy clinic, department of
neurology, Karolinska University Hopital, Stockholm, Sweden; 2Karolinska
University Hospital, PT,MSc, Physiotherapy clinic, department of neurology,
Karolinska University Hospital, Stockholm, Sweden; 3 Karolinska University
Hospital, MD,PhD,Head of SCI department, Department of neurology, Karolinska
University Hospital, Stockholm, Sweden
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Introduction; Mean age of patients with spinal cord injury (SCI) is increasing; it is at
present 45,6 years. Proportion of patients with non-traumatic injuries also increases
with concomitant new challenges for health care systems. Stockholm, with a
population of 2.2 million people is Sweden’s largest region with approximately 50
new patients with SCI each year. Initial care of patients is centralized to one unit at
the Karolinska University Hospital. Every patient, regardless of age and cause of
injury is considered for active rehabilitation which includes early contact with
physiotherapists at least two times a day. The aim of the study was to determine the
pattern of SCI in the acute phase of rehabilitation in the region of Stockholm, Sweden
over a six year period.
Method; Retrospective epidemiological study. Data from an acute SCI rehabilitation
ward in Stockholm, Sweden was analyzed from the years 2009-2014, a total of 309
patients were included (range of SCI:C3-cauda equine injuries). The focus areas were
average age, incidence of traumatic and non-traumatic SCI and distribution between
genders.
Results; Age of newly injured patient with SCI in Stockholm has increased and is
now 56.6 years (median 60 years). Non-traumatic causes of injury are increasing to a
more even distrubution. The distribution between men and women is changing
towards a more even distribution.
Conclusion: The characteristic of SCI in the region of Stockholm is changing towards
an older population where non-traumatic SCI is becoming as common as traumatic
SCI. This change is however not affecting the ability to participate in active
rehabilitation.
Secondary Health Complications Associated With Non-participation In Daily
Activities For Individuals With Non-traumatic Spinal Cord Injury.
DUMONT FREDERIC1; NOREAU LUC2; COBB JOHN3; VANESSA NOONAN4
1Centre interdisciplinaire de recherche en réadaptation et intégration sociale
(CIRRIS), 525 Blv Wilfrid-Hamel, CIRRIS - IRDPQ, Quebec, Canada; 2Centre
interdisciplinaire de recherche en réadaptation et intégration sociale (CIRRIS), full
professor, 525 Blv Wilfrid-Hamel, CIRRIS - IRDPQ, Quebec, Canada; 3Vancouver
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Introduction. Secondary health complications (SHCs) are common following spinal
cord injury (SCI) and influence participation in daily activities (DAs) in people with
traumatic SCI (TR-SCI). Since individuals with non-traumatic SCI (NT-SCI) differ
in terms of age, lesion type and severity, the objectives of this study was to explore
associations between SHCs and DAs and to identify which SHCs had the greatest
associations with DAs.
Methods. 412 Canadian participants with NT-SCI completed the SCI Community
Survey covering dimensions of community living and health outcomes. The
occurrence (12 month period) of SHCs was determined and community participation
was assessed. 1137 participants with a TR-SCI who also completed the survey were
used as a comparison group. Chi-square tests were used to examine interactions
between SHCs and DAs.
Results. Ten SHCs (out of 21) showed associations with DAs. Fatigue showed the
largest number of associations with DAs (p<0.001 for 13 DAs) but were not
associated with indoor DAs (e.g. grooming, dressing, etc.). However, nonparticipation (NP) was particularly observed in outdoor DAs such as
leisure/recreational (NP: 48% without fatigue vs. 72% with fatigue), access to
community services (32% vs. 50%) and activities/organisations (33% vs. 58%).
Despite a lower prevalence (21%), respiratory infections (RI) had the second greatest
number of associations with DAs (11). Some are not present in TR-SCI such as
activities/organisations (NP: 39% without RI vs. 66% with RI) and
leisure/recreational (52% vs. 79%).
Conclusions. Identifying the associations between SHCs and DAs is an initial step
that would help health care providers to target interventions with the goal of reducing
the occurrence of secondary complications and maximizing participation in the
community.
"Posterior Cord Syndrome" From Spontaneous Epidural Hematoma in Chronic
Renal Failure Patient -Case ReportJae Ho Park1; Kang Hee Cho2
1Chungnam National University Hospital, physiotherapist, Chungnam National
University hospital 282, Moonhwa-ro, Jung-gu, Daejeon, Korea, Republic of;
2Chungnam National University, Prof, Chungnam National University hospital 282,
Moonhwa-ro, Jung-gu, Daejeon, Korea, Republic of
Introduction : Spontaneous epidural hematoma in patients with chronic renal failure
have been reported several times. We report the very rare condition of selective
damage to the posterior column by spontaneous cervical spinal epidural hematoma
occurred during hemodialysis
Case : We report a case of a 43-year-old man . He was referred with sudden onset of
weakness of both U/Es and L/Es during hemodialysis. He was diagnosed with
cervical epidural hematoma and treated with C5 corpectomy and hematoma removal.
Motor was decreased and when examined by manually U/E was grossly G/F grade
and L/E was grossly F+/F grade. EDx findings were low amplitude for U/E and
absent for L/E. Quantitive sensory test was uncheckable. We followed neurologic
exam after 3 weeks and 3 months later. Maximal range of COP pathway and
Quantitative sensory test was also assessed at admission and 3 months later. EDX was
also followed and showed improved amplitude at 3 months later compared to at
admission.
Conclusion: We report the spinal epidural hematoma patient with selective damage of
posterior column led to completely decreased vibration & position sense, balance
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posterior column led to completely decreased vibration & position sense, balance
function. Vibration & position sense was not improved after 3 month although
balance function was improved.
A Curious Case Of Primary Spinal Cord Tumor
Ryan Ramsook1; Miguel Escalon2
1Icahn School of Medicine at Mount Sinai, New York, USA; 2Icahn School of
Medicine at Mount Sinai, Assistant Professor, 1 Gustave L. Levy Place, New York,
USA
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Case Diagnosis: Primary spinal cord tumor: glioblastoma vs. ependymoma
Case Description:
A 53-year-old male with no past medical history presented with progressive bilateral
hand weakness, leg heaviness and trouble walking for 1 month. Surgical pathology
was consistent with ependymoma, WHO grade II. His weakness, ataxia, and
extensive tumor burden worsened resulting in a third procedure within 1 month.
Pathology then suggested a new diagnosis of an extremely rare and deadly high grade
glioblastoma, WHO grade IV. Patient started intense chemotherapy and radiation
therapy, leaving him with significant functional deficits. 10 weeks after diagnosis of
glioblastoma, follow up pathology showed questionable tumor type. Electron
microscopy strikingly showed features normally reserved for anaplastic ependymoma
as well as features highly unique to deadly malignant gliomas.
Discussion:
Primary spinal cord tumor occurs in less than 1.5 per 100,000 people. Of those
individuals, glioblastomas represent 1.5% of primary spinal cord tumors, whereas
ependymomas comprise about 60%. Spinal ependymomas have a high cure rate with
complete resection alone. Primary intramedullary glioblastomas are typically treated
with focal spine radiotherapy and chemotherapy in addition to resection. Patients
often come to rehab with a post-operative diagnosis. However, when patients do not
improve in an expected manner, a provider must review the original diagnosis.
Conclusion:
This case represents an unusual case of a primary spinal cord tumor presenting with
characteristics of both glioblastoma and ependymoma. Treatment options, goals of
care, prognosis and rehabilitation course can greatly vary based on the prompt,
accurate diagnostic differentiation between these two tumor types.
An Exploratory Study Using Administrative Data To Inform Future
Development Of Quality Of Care Indicators For Patients With Spinal Cord
Injury (SCI)
SARA GUILCHER1; DARIA PARSONS2; CATHY B. CRAVEN3; SUSAN
JAGLAL4; MOLLY VERRIER5
1St. Michael's Hospital, Adjunct Scientist, Li Ka Shing Knowledge Institute, St.
Michael's Hospital, Toronto, Canada; 2Toronto Rehabilitation Institute- University
Health Network, Research Associate, Toronto Rehabilitation Institute, UHN,
Toronto, Canada; 3Toronto Rehabilitation Institute- University Health Network,
Clinician Scientist, 206J-520 Sutherland Drive, Toronto, Canada; 4University of
Toronto, Professor, Dept of Physical Therapy, 160-500 University Avenue, Toronto,
Canada; 5Toronto Rehabilitation Institute- University Health Network, Associate
Professor Emeritus, 520 Sutherland Drive Toronto M4G 3V9, Toronto, Canada
Introduction: There were two main objectives for this study; (1) to inform the
development of health system quality indicators for traumatic and non-traumatic
spinal cord injury from acute care admission to community care discharge using
administrative data, and (2) to examine characteristics and differences in care among
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administrative data, and (2) to examine characteristics and differences in care among
type of care facility, and type of pathology using administrative data.
Methods: This is a retrospective cohort study using administrative health data
in Ontario, Canada. Using administrative health data, we used International
Classification codes 10th version Canadian Edition to identify incident cases of SCI
from April 1, 2006 to March 31, 2012.
Results: We identified 7,693 cases in our cohort, of whom 1,537 were categorized as
traumatic spinal cord (TSCI) (20.0%) and 6,156 (80.0%) with non-traumatic
(NTSCI). Approximately half of the cases were treated in a designated lead/trauma
hospital (n=4,100). Only 27.7% (n=2,133) of the overall cohort were admitted to a
rehabilitation facility, with the majority of the individuals admitted being a TSCI
(n=825, 53.7 %) compared to NTSCI (n=1,308, 21.2%). Of the individuals who were
discharged to the community (n=3,667), only 37.9% were discharged with home care
services. Within one year post index injury the readmission rate to acute care was
32.0%, and 47.1% of persons had at least one emergency department visit.
Conclusions: Important challenges in data completeness and utility were identified.
Province wide processes to flag incomplete data and provide incentives for
comprehensive data are urgently needed to develop quality indicators across
the continuum. Consensus on the coding for NTSCI for the purposes of developing
health system indicators is required.
Outcomes Following Ischemic Myelopathies And Traumatic Spinal cord Injury.
Giorgio Scivoletto1; Jacopo Bonavita2; Monica Torre3; Silvia Olivi4; Letizia
Laurenza3; Elisa Brunelli4; Elisa Maietti5; Sandra China4; Marco Molinari6
1IRCCS Fondazione S. Lucia, Coordinator, Spinal Cord unit, via Ardeatina 306,
Rome, Italy; 2Montecatone Rehabilitation Institute, Head Spinal Cord Unit, Via
Montecatone 37, Imola, Italy; 3IRCCS Fondazione S. Lucia, Physician, via Ardeatina
306, Rome, Italy; 4Montecatone Rehabilitation Institute, Physician, Via Montecatone
37, Imola, Italy; 5Montecatone Rehabilitation Institute, statistician, Via Montecatone
37, Imola, Italy; 6IRCCS Fondazione S. Lucia, Head Rehabilitation unit A, via
Ardeatina 306, Rome, Italy
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Background: As the general population ages, the rising prevalence of vascular lesions
of the spinal cord will become significant. The aim of this study was to compare the
neurological and functional outcomes of patients with ischemic spinal cord injury
(ISCI) and traumatic spinal cord injury (TSCI). Setting: Spinal cord unit of 2
rehabilitation hospitals in Italy.Study design: Retrospective study.Patients and
methods: We studied 179 patients with a TSCI and 72 with an ISCI. At admission and
discharge, patients were examined by American Spinal Injury Association (ASIA)
standards and Spinal Cord Independence Measure (SCIM). Length of stay,
occurrence of complications and discharge dispositions were also recorded. Analysis
of covariance (ANCOVA) and logistic regression models were used to analyze the
effects of the etiology of the lesion, AIS level at admission and level of the lesion.
Results: Patients with an ISCI were older and experienced fewer cervical lesions and
fewer complete lesions than TSCI. By ANCOVA and logistic regression, etiology
was a predictor (together with lesion features) of neurological (AIS improvement)
and functional (SCIM improvement and SCIM at discharge) outcomes, with
traumatic patients having better outcomes than ischemic ones. Age, AIS level, and
lesion level were the chief predictors of length of stay, occurrence of complications
and discharge dispositions. Conclusions: A diagnosis of ischemia and trauma could
be a determinant of neurological and functional recovery in spinal cord injury
patients.
A Rare Cause Of Tetraplegia In A Rehabilitation Setting: Spinal
Hemangiobalstoma With Long Syrinx Cavity In A Patient With Von Hippel
Lindau Disease
BERRIN GUNDUZ1; BELGIN ERHAN2; AHMET BOZAN3; MURAT HANCI4
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1Istanbul Physical Medicine and Rehabilitation Training Hospital, Istanbul, Turkey;
2Istanbul Physical Medicine and Rehabilitation Training Hospital, Director, Korukent
Sitesi C Blok D:14, Istanbul, Turkey; 3Istanbul Physical Medicine and Rehabilitation
Training Hospital, Residence, Korukent Sitesi C Blok D:14, Istanbul, Turkey;
4Istanbul University Istanbul Medical Faculty Dept of Neurosurgery, Dr, Korukent
Sitesi C Blok D:14, Istanbul, Turkey
Introduction: von Hippel Lindau (vHL) Disease is a rare autosomal dominant disorder
characterized by development of benign and malignant lesions involving multiple
organs. Hemangioblastomas in the central nervous system usually present as solid
tumors. We want to present a case with vHL Disease operated for a solid tumor in
C5-C6 level; it is a rare case as an etiology of spinal cord injury in a rehabilitation
setting and the case is interesting because beside the solid mass he has a long syrinx
cavity between craniocervical region and T12 level.Case: Twenty four year old male
patient with a diagnosis of vHL disease who had severe neck pain and weakness in
the right upper and lower extremities was operated for cervical hemangioblastoma.
He was referred to our clinic for rehabilitation. He was classified as C5 ASIA
Impairment Scale D; his balance during standing and walking was impaired and he
could only walk short distances using a cane and with assistance. He was evaluated
for optional sensory testing and his position sense was altered as well as his position
sense. After his rehabilitation was completed he could walk long distance without
assistance and could nearly do all the daily activities of living.Conclusion: In this case
with vHL Disease the rehabilitation outcome was satisfactory and the patient became
independent; but the patient should be followed for the long syrinx cavity and
development of new neoplastic tumors in different organs.
Transient Ischaemic Attack (TIA) Of The Spinal Cord Following Anterior
Cervical Discectomy And Fusion (ACDF): A Case Report.
INETA ZOBINA1; MOHANKUMAR MARIAPPAN2; MOHAMMAD HAQUE2;
SILVIA ANTIGA3; NAVEEN KUMAR4
1Robert Jones & Agnes Hunt Orthopaedic Hospital, Midland Centre for Spinal
Injuries, Specialty doctor, Oswestry, UK; 2Robert Jones & Agnes Hunt Orthopaedic
Hospital, Midland Centre for Spinal Injuries, Specialty Trainee in PRM, Gobowen,
Oswestry, UK; 3Robert Jones & Agnes Hunt Orthopaedic Hospital, Midland Centre
for spinal Injuries, Clinical fellow, Gobowen, Oswestry, UK; 4Robert Jones & Agnes
Hunt Orthopaedic Hospital, Midland Centre for Spinal Injuries, Consultant in Spinal
Cord Injury, Gobowen, Oswestry, UK
Introduction
The purpose of this case report is to create awareness of likelihood for TIA of the
spinal cord (SC) in a person following an ACDF operation with sudden onset of
paraplegia. Tissue-based definition of TIA: a transient episode of neurological
dysfunction caused by focal brain, spinal cord, or retinal ischemia, without acute
infarction. Diagnostic recommendations include: TIA patients should undergo
neuroimaging evaluation within 24 hours of symptom onset, preferably with magnetic
resonance imaging (MRI).
Methods
A 56 year old gentleman with pre-existing cervical myelopathy had progressive
features and type 2 DM. He was treated with ACDF at C5/6 level. He had active
movement of his legs in the immediate postoperative period but lost movements
following mobilisation in the recovery room. Neurological examination confirmed
T11 level AIS-C paraplegia.
Results
MRI of spine within 4 hours and also after 48 hrs was inconclusive, no compressive

S1P44

MRI of spine within 4 hours and also after 48 hrs was inconclusive, no compressive
pathology or intrinsic cord signal change was noted in the cord. TIA of the spinal
cord was thought of as possible aetiology in this case. Patient was treated with Active
Physiological Conservative Management (APCM) in bed for 2 weeks. He showed
significant recovery to T11, AIS D. Patient was independent with mobility, bladder
and bowel management.
Conclusions
This case highlights the possibility of damage to spinal cord following early
mobilisation after cervical surgery in a degenerative spine. The favourable outcome in
this case was noted following APCM. Early adequate work up for risk factors of TIA
and secondary prevention strategy could be initiated postoperatively. APCM in
postoperative period might help to prevent progression of TIA to the SC infarction
and enhance neurological recovery.
Spinal Cord Injury Secondary To Spinal Epidural Abscess: 2 Years
Retrospective Study At The Duke Of Cornwall Spinal Treatment Centre
PIERA SANTULLO1; SURENDRA BANDI2; CHALIL VINOD2; ARAM FARD2
1Salisbury Spinal Treatment Centre, salisbury, UK; 2DUKE OF CORNWALL
SPINAL TREATMENT CENTRE, CONSULTANT, District Hospital Salisbury
Wiltshire SP2 8BJ, SALISBURY, UK
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Introduction
Literature reports that spinal epidural abscess is usually located at thoracic and
lumbar level and the most common microorganism found is staphylococcus aureus
and mycobacterium tuberculosis.Aim of this study was to review demographic
characteristics, age and gender, aetiology, comorbidities, predisposing factors of
patients with spinal epidural abscess.
Methods
A retrospective descriptive study was conducted at the Duke of Cornwall Spinal
Treatment centre of patients admitted from January 2012 to December 2014.
Inclusion criteria: presence of spinal epidural abscess and spinal cord injury (SCI).
Literature review was conducted using key words: spinal cord injury, spinal cord
injuries, epidural abscess
Results
18 patients met the inclusion criteria. 5 females, 13 males. Mean age 53.3. In 8
patients epidural abscess was at the cervical level, 9 at the thoracic level and 1 at
lumbar level. 4 patients with complete SCI and 14 incomplete SCI. 14 epidural
abscess were caused by staphylococcus aureus, 3 micobacterium tuberculosis, 1
streptococcus agalatiae. 17 patients underwent surgical decompression after
diagnosis; only one didn’t. Predisposing factors identified were IV drug use, previous
spine surgery, immune disorders, vertebral fractures. 3 out of 18 patients(16.6%)
didn’t have any risk factors excepting for one of them that had obesity. 38% of the
patients were smokers. 66% of patients had antibiotic therapy for 6 months, 94% of
the patients for at list 3 months.
Conclusion
Spinal epidural abscess is a rare cause of spinal cord injury. Although some cases
are cryptogenetic for the vast majority the cause could be found looking at the
predisposing factors such as injected-drug use, chronic immunosuppression and
spinal surgery. Limitations: small sample size, retrospective study
Influence Of Age On Recovery Of Independent Community Ambulation In
Motor Complete, Sensory Incomplete SCI
CHRISTINA V. OLESON CHRISTINA1; JOHN F., DITUNNO JOHN2; RALPH J.
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University, 132 S. 10th St, Suite 375 Main Bldg, Philadelphia PA 19107, USA;
2Sidney Kimmel Medical College of Thomas Jefferson University, Professor,
Regional SCI Center of the Delaware Valley, 132 S. 10th St, Suite 375 Main Bldg.,
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Introduction: Subjects below age 50 with sensory incomplete, motor complete SCI
(AIS-B) may have a more favorable prognosis for recovery of independent
community ambulation (ICA=walking 200ft) than older subjects. Relationship of
younger age and walking recovery in motor incomplete SCI (AIS-C/D) is well
established, but no association in AIS-B subjects has been previously reported. Initial
pinprick (PP) sensation and neurologic level of injury (NLI) may also affect eventual
ICA. We hypothesize that age influences ICA in AIS-B SCI.
Methods: Seventy-two AIS-B subjects, age 16-70, admitted within 72 hours were
assessed at 12 months for ICA compared to limited mobility/wheelchair (WC).
Recovery of ICA was calculated for subjects under 50 and those 50 and older.
Walking recovery according to initial PP and NLI was also examined by age.
Results: Successful ICA occurred in 21/60 subjects below age 50 but not in 0/12
subjects at or over age 50 (p= 0.03). Pinprick sensation was significant (p= 0.05) only
among those under age 50 with NLI above L2. Nine subjects had recovery to L2 or
below and 8/9 walked.
Conclusion: Prior literature reported walking recovery from 15 to 50% in AIS-B
subjects, but did not study the effect of age, combined influences of age and PP
sensation, or NLI. Consideration of AIS-B subjects for clinical trials and ultimate
long-term prognosis requires knowledge of age, sensation, and neurological level.
Younger AIS-B subjects are capable of ICA, but return of walking in those at or over
age 50 appears unlikely.
Funding: NIDRR Grant 080-26000-R84002
FACTORS INFLUENCING THE SUCCESS OF HOME MODIFICATION IN
PARAPLEGIC SPINAL CORD INJURED INDIVIDUALS IN BANGLADESH
MOHAMMAD IQBAL HOSSAIN HOSSAIN1; Luthfunnahar Nahar2; ARIFA
JAHAN JAHAN2
1Centre for the Rehabilitation of the Paralysed(CRP), Senior Occupational Therapist,
CRP,Chapain,Savar,Dhaka-1343, Dhaka, Bangladesh; 2Centre for the Rehabilitation
of the Paralysed(CRP), Clinical Occupational Therapist, CRP,Chapain,Savar,Dhaka1343, Dhaka, Bangladesh
Objectives: To identify the factors assisting participants to complete successful home
modifications. To identify the barriers experienced by participants to complete home
modifications. Methodology:A qualitative study design was selected to explore the
individual experiences of people living in the community post
rehabilitation.Results:Of the 30 participants, 15 were successful and fifteen were
unsuccessful in the achievement of an accessible home environment. Factors
presenting difficulties for the participants included: new and challenging
environments, financial strains, insufficient space, poor understanding about
modification, living in a rented home and inadequate support from family members
and relatives. Those participants who had made sufficient modifications had: engaged
themselves in productive occupation, a tendency to be independent in all activities,
good family and relative support, understood the importance of modification,
received regular follow-up and held promising future plans. Those who had
insufficient home modifications were seen to: have little involvement in any form of
productive occupation, be residing in rural areas or in a rental house, be facing
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productive occupation, be residing in rural areas or in a rental house, be facing
financial insecurity, be lacking in confidence and receiving poor family support.
These participants also held no specific plan regarding home modification and were
fully dependent on their family. ConclusionFollowing spinal cord injury successful
home modification is affected by a number of factors such as challenging
environment, financial strains and family support. Social awareness, community and
local government support are essential to the process, and needs to be considered by
any organization offering home modification services.
Pain And Depression Are Associated With Perceived Disability And
Expectations For Injury-related Limitations Among Individuals With Spinal
Cord Injury
MERRINE KLAKEEL1; KIMBERLEY R. MONDEN2; ZINA TROST3; ASHLEY
NICOLE GARNER4; ALEXANDRA ELIZABETH WIKE5; RITA HAMILTON6
1UT Southwestern Medical Center at Dallas, Spinal Cord Injury Fellow, Physical
Medicine and Rehabilitation, 5323 Harry Hines Blvd, Dallas, Texas, USA; 2Baylor
University Medical Center, Research & Surgical Education Associate, Department of
Surgery, 3500 Gaston Ave, Dallas, TX, USA; 3University of North Texas, Assistant
Professor, 1611 W. Mulberry, Room 316, Denton, TX, USA; 4Georgia Regents
University, Psychology Intern, Georgia Regents University, 997 St. Sebastian Way,
Augusta, SC, USA; 5University of North Texas, Teaching Fellow, 1155 Union Circle
#311280, Denton, TX, USA; 6Baylor Institute for Rehabilitation, Medical Director
SCI, Program Director PM&R, 909 North Washington Ave, Dallas, TX, USA
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Introduction: Depression and pain are associated with negative psychosocial and
functional outcomes following spinal cord injury (SCI). The present study
investigates the impact of depression and pain on perceived disability and recovery
expectations.
Methods: This study reports cross-sectional findings from an ongoing longitudinal
investigation involving 35 individuals (25 males; mean age = 44 years) with complete
(n = 9) and incomplete (n = 20) injuries. The sample comprised of patients with
cervical (n = 16), thoracic (n = 14), lumbar (n = 2), and sacral (n = 1) injuries. Pain
was assessed using the McGill Pain Questionnaire and depression symptomatology
with the Patient Health Questionnaire. Participants completed the Perceived
Disability Index and responded to questions exploring their anticipated level of
injury-related interference in three months.
Results: Bivariate analysis revealed significant positive associations between
depressive symptoms and perceived disability (r = .61) and expectations regarding
return to work (r = .46) and interference in sexual activity (r = .55). For pain,
significant associations were found with perceived disability (r = .40) and
expectations regarding the ability to return to work (r = .36). In regression analysis,
depression significantly accounted for variance in perceived disability and
expectation for interference in sexual activity beyond demographic and injury related
variables, while pain showed variance in perceived disability but not in expectations
regarding recovery.
Conclusions: With a limited sample size, depression and pain uniquely predicted
perceived disability and expectations regarding recovery. Findings reinforce the need
for interventions targeting depression and pain management following SCI.
"The Moment I Leave My Home -- There Will Be Massive Challenges":
Experiences Of Living With A Spinal Cord Injury In Botswana.
Inka Löfvenmark1; Cecilia Norrbrink2; Lena Nilsson-Wikmar3; Claes Hultling4;
Monika Löfgren5
1Spinalis, Rehab station Stockholm, RPT, Frösundaviks allé 13, Stockholm, Sweden;
2Karolinska Institutet, Associate Professor, KI DS Danderyds sjukhus, Stockholm,
Sweden; 3Karolinska Institutet, Associate Professor, Alfred Nobels Allé 23,
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Sweden; 3Karolinska Institutet, Associate Professor, Alfred Nobels Allé 23,
Huddinge, Sweden; 4Karolinska Institutet, Associate Professor, Frösundaviks allé 13,
Stockholm, Sweden; 5Karolinska Institutet, Adjunct senior lecturer, Danderyds
sjukhus, hus 39, Stockholm, Sweden
Introduction: When suffering a spinal cord injury (SCI) there will be numerous
challenges regardless of whether living in a low-, middle-, or high-income country.
However, the physical and social circumstances in where individuals are living differ
substantially around the world. Stigmatization of persons with disabilities is reported
from many countries; however there is a lack of studies addressing the living situation
for persons with a physical disability in Southern Africa. The purpose and aim of this
study was to explore the experiences of living with a SCI in Botswana; attitudes and
support in the family and community, and challenges in the environment.
Method: A qualitative approach with an emergent design. Semi-structured interviews
were conducted with 13 community dwelling persons in Botswana, living with an
SCI since at least 2 years. Analysis was done according to Grounded theory.
Results: A core category, Self, and the categories Family and Society were formed
based on the analysis of data. The three categories illustrate that personal resources
with a strong self-identity and a positive attitude, are crucial to experience inclusion
in the community. A supportive family, a source of income, and faith were strong
facilitators, while inaccessibility and devaluing attitudes were barriers. Having a
disability is leading to increased risk of poverty and reinforced social exclusion.
Conclusion: This study emphasizes the need of improvements in specialized
rehabilitation, and legislations for improving the rights for persons with disabilities
towards an equal society, with accessibility and employment opportunities.
Environment Matters: Contribution Of Geographic Data To Understanding
Spinal Cord Injury Incidence And Rehabilitation Outcomes
YUYING CHEN1; YUE CAO2; AMANDA BORTTICELLO3
1University of Alabama at Birmingham, Associate Professor, SRC 515, 1717 6th
Avenue South, Birmingham, USA; 2Medical University of South Carolina, Assistant
Professor, 77 President St., MSC 700, Charleston, USA; 3Kessler Foundation, Senior
Research Scientist, Kessler Foundation Research Center, 1199 Pleasant Valley Way,
West Orange, USA
The latest World Health Organization’s International Classifications of Functioning,
Disability and Health (ICF) model emphasizes the interaction between personal
capabilities and environmental influences. In rehabilitation research, however, little
attention has been given to the physical, social, economic, or other characteristics of
the immediate neighborhood or larger community and the role these factors play on
health and well-being. Recent advances in geospatial data availability and statistical
methods provides easier access to and analysis of large administrative and research
datasets for rehabilitation researchers interested in the association between the
environment and disability. This symposium will review the conceptual and
methodological approaches involving the use of geographic and administrative
datasets for research on the role of the environment in outcomes after spinal cord
injury (SCI). Examples will be provided from recent empirical studies to demonstrate
the utilization of geocoding, census data, and geographic information system.
Findings of geographic variation and differences in outcomes associated with arealevel differences in exposure to environmental risk factors, community
compositional, and contextual factors will be discussed. A number of study outcomes
will be featured, including the incidence of SCI, incidence of kidney stones after SCI,
as well as employment, participation, and other psychosocial well-being following
SCI. The presentations will provide recommendations for the application of the study
findings for clinicians seeking to maximize successful community living and
readjustment following SCI as well as future directions for using geographic data to
investigate SCI outcomes. This symposium will begin with 5-minute Introduction
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investigate SCI outcomes. This symposium will begin with 5-minute Introduction
(Chen), followed by 3 20-minute research presentations: 1) Geographic variation and
environmental risk factors for kidney stones after SCI (Chen), 2) Environmental
influence and SCI: Understanding incidence and health outcomes by using Census
data (Cao), and 3) The environment and SCI: The role of the built environment on
SCI outcomes (Botticello). We will conclude this symposium by summarizing how to
use geographic data to explore the environmental component of the ICF model and
the relevance to SCI and discussing future directions for this work, including the need
for longitudinal and mechanistic studies and then open for questions and comments
with audience participation (25 minutes)
The Impact Of Physical Activity On Mood And Satisfaction With Life In
Persons With Spinal Cord Injury.
VALERIE J. EBERLY1; PATRICIA E. HATCHETT1; SARA J. MULROY1;
SANDY CONNERS1; PHILIP S. REQUEJO1; ERIC GARSHICK2
1Rancho Los Amigos National Rehabilitation Center, Downey, USA; 2VA Boston
Healthcare System, Boston, USA
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INTRODUCTION: Our knowledge of how well-being after SCI develops and what
factors have a positive or negative influence on the course of QOL is limited. This
study investigated the impact of physical activity (PA) on mood and satisfaction with
life.
METHODS: 86 persons with SCI (75 paraplegia, 11 tetraplegia) who used a manual
wheelchair > 50% of mobility participated (77 males, 9 females; mean age 37.4,
range 20-64; mean SCI duration 11 years). Correlation analysis was conducted
between self-reported PA, patient health questions, and life satisfaction with objective
PA measures of average daily distance traveled and velocity as measured by an
odometer installed on their wheelchair.
RESULTS: Participants who reported having less interest or pleasure in doing things
over the last two weeks propelled their WC a shorter average daily distance (r=-.220,
p=.041) and reported less weekly exercise (r=-.243, p=.025). Additionally, these
participants reported an increased intensity and duration of employment/volunteer
work activity (r=.266, p=.013).
Participants who reported feeling more down, depressed, or hopeless over the last two
weeks propelled their WC a shorter average daily distance (r=-.293,
p=.006),performed less pet care (r=-.218, p=.044), and engaged in increased intensity
and duration of house work (r=.443, p=.000).
Self-reported total satisfaction with life score was inversely correlated with the two
patient health questions above (r=-.292, p=.006 and r=-.270, p=.012 respectively), but
not with any PA variables.
CONCLUSION: Positive mood was related to greater PA including daily propulsion
distance and self-reported exercise activities, but was negatively related to
employment and housework activity.
Review Of The Symptoms, Causes And Treatment Of Autonomic Dysreflexia In
The South African Spinal Cord Injured Population.
FRANCOIS THERON1; ANDRIES VAN NIEKERK2; HANS MYBURGH3
1UNIVERSITY OF PRETORIA, Honorary Lecturer in Orthopedic Surgery, 25
Marais street, Bailey's Muckleneuk, Pretoria, South Africa; 2UNIVERSITY OF
PRETORIA, Registrar, Muelmed Mediclinic, 577 Pretorius street, Arcadia, Pretoria,
South Africa; 3UNIVERSITY OF PRETORIA, Consultant, Dept. of Orthopedic
Surgery, UP, P.O. Box 17464, Pretoria, South Africa
INTRODUCTION:
Spinal cord afflictions can dramatically alter the individual's ability to maintain a
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Spinal cord afflictions can dramatically alter the individual's ability to maintain a
physiological balance in the chronic population. Autonomic Dysreflexia is a
potentially lethal complication that can develop in the at risk population. Awareness
and education is essential to prevent complications. We do not have an objective
figure of the incidence and frequency of Autonomic Dysreflexic symptoms in the
South African SCI population. The purpose of this study was to evaluate the
incidence, frequency and the treatment of Autonomc Dysreflexic symptoms in the
chronic spinal cord injured population in South Africa.
METHODS:
This is a descriptive, cross-sectional study using a web-based questionnaire. Approval
was obtained from the ethics committee of the University of Pretoria. The
questionnaire was distributed to all members of the QuadPara Association of South
Africa(QASA). Informed consent was given by each participant and participation was
entirely voluntary. Data was analysed to estimate percentages, cross-tabulation, 95%
confidence interval, odds ratio and P-values.
RESULTS:
We had a sample size of 96 participants. 73% had a SCI at T6 or above. 38,1% had
no knowledge of Autonomic Dysreflexia, in only 30% had the diagnosis of
Autonomic Dysreflexia ever been made. The most common trigger was bladder or
bowel dysfunction. The most common presenting symptoms were nasal congestion,
piloerection, sweating and headaches. The majority were treated by their GP or nonrehab specialists.
CONCLUSION:
The incidence of Autonomic Dysreflexia in our sample was greater than expected. A
significant number of our population had no knowledge of AD. Education and
awareness needs to be improved.
Psychosocial Care For People With Spinal Cord Injury: Experiences, Needs And
Wishes -- A Qualitative Study
CA Dijkstra1; CM van Leeuwen2; MW Post3
1De Hoogstraat Rehabilitation, MD, Paranadreef 2, 3563 AZ, Utrecht, Netherlands;
2De Hoogstraat Rehabilitation, psychologist/researcher, Paranadreef 2, 3563 AZ,
Utrecht, Netherlands; 3De Hoogstraat Rehabilitation/University Medical Center
Groningen, Professor in spinal cord rehabilitation, Paranadreef 2, 3563 AZ, Utrecht,
Netherlands
Introduction: To examine the experiences and opinions of people with spinal cord
injury (SCI) and SCI professionals regarding psychosocial care during inpatient
rehabilitation.
Methods: Three focus groups with former patients (n=20) and interviews with
professionals (n = 18) in three SCI rehabilitation centres. Focus groups and interviews
were recorded and transcribed. Thematic analysis of the transcripts was conducted
using MAXQDA 10 software.
Results: Persons with SCI as well as professionals reported a wide variety of
experiences and needs concerning psychosocial rehabilitation. Suggestions for
improvement by persons with SCI concerned 1) to check at different times whether a
SCI patient needs psychosocial support and with which member of the team he/she
can share his/her feelings most easily 2) to better involve the social network during
the rehabilitation process, 3) to stimulate peer support and 4) to support the transition
to the home situation. Professionals further indicated 1) a better profiling of the
psychosocial services, 2) and more support for the team by the psychologist or social
worker.
Conclusions: The focus group study suggested the importance of checking in every
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Conclusions: The focus group study suggested the importance of checking in every
person with SCI what his or her psychosocial needs are during the whole
rehabilitation process and afterwards. The interviews with professionals showed a
need to better profile psychosocial services, clarify psychosocial treatment goals in
the context of SCI rehabilitation, and that psychosocial care should be a team issue
instead of discipline-specific activities. Both studies showed the need to present the
contents of psychosocial care more clearly to patients.
COMPARATIVE STUDY OF THE LIFE QUALITY FOR FAMILIES WITH
AND WITHOUT A DISABLED CHILD
Liliana Padure1; Cristian Gabriel Morcov2; Maria Veronica Morcov3
1The Pediatric National Clinical Neuropsychomotor Rehabilitation Center "Dr. N.
Robanescu" , Buchares, Bucharest, Romania; 2The Pediatric National Clinical
Neuropsychomotor Rehabilitation Center "Dr. N. Robanescu" , Buchares, physician,
44 Minca Dumitru St.,district 4, Bucharest, Romania; 3The Pediatric National
Clinical Neuropsychomotor Rehabilitation Center "Dr. N. Robanescu" , Buchares,
psychologist, 44 Minca Dumitru St.,district 4, Bucharest, Romania
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Introduction:The paper proposes to evaluate the life quality of families faced with
disability and compare the results with those of families without a disabled child.
Knowing the quality of life of disabled child families helps us to assess families’ need
for support and services and to find together proper therapeutically
solutions.Methods: The study group included 60 families with a disabled child and 60
families with normal children, evaluated between 2011-2013 in our Centre. The used
methods : observation, clinical interview with parents, FQOLS (Family Quality Life
Survey) 2006. The analysis of our questionnaire was made for each domain in
relation to 3 key concepts: importance, stability, satisfaction.Results:Regarding the
family structure, most of families are biparental (44 biparental families with a
disabled child and 56 families with a normal child) . Health and family relationship
are domains with higher values for all the families. For most of the families with a
disabled child (50 families) the major obstacles in treatment are delayed time before
admission and transportation. Family relationship is domain with higher values
regarding satisfaction for all the families. Speaking about stability, for families with a
disabled chid higher values had domains support from other people and community
interaction; for families with a normal child higher values were found for career,
influences of values.Conclusions:When a child is diagnosed with a disability the
whole life of the family is changed but the family relationship remains very important
helping family to go on.
Theoretical Considerations On Quality Of Life Outcome Tool Selection For
Spinal Cord Injury
Krista Best1; Luc Noreau2; Francois Routhier3; Dahlia Kairy4; Sander Hitzig5
1Centre for Interdisciplinary Research in Rehabilitation and Social Integration
(CIRRIS), Quebec, Canada; 2Centre for Interdisciplinary Research in Rehabilitation
and Social Integration (CIRRIS), Director, 525, boul. Hamel, bureau H-1312,
Quebec, Canada; 3Centre for Interdisciplinary Research in Rehabilitation and Social
Integration (CIRRIS), Researcher, 525, boul. Hamel, bureau H-1312, Quebec,
Canada; 4Université de Montréal, Professeur adjoint, Programme de physiothérapie,
École de réadaptation, Montreal, Canada; 5University of Toronto, Senior Research
Associate, 263 McCaul Street, Rm 328, Toronto, Canada
Quality of life (QoL) and related constructs (e.g., social participation) are key
outcomes of successful rehabilitation for persons with spinal cord injuries (SCI). In
the field, there is an emerging recognition of the distinction between subjective (the
individual’s viewpoint) and objective QoL (societal viewpoint). However, there
remain several misconceptions on what constitutes QoL, how to measure it (e.g.,
objective vs. subjective), and which measures are suitable for the SCI population. To
address this gap in knowledge, the present workshop will provide researchers and
clinicians with: 1) a theoretical review of widely used QoL models in SCI
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clinicians with: 1) a theoretical review of widely used QoL models in SCI
rehabilitation(approx. 15 min); 2) key psychometric considerations for the SCI
population (approx. 10 min); 3) real-world case-examples of the QoL outcome tool
selection process (approx. 20 min); and 4) an overview of the Participation and
Quality of Life (PAR-Qol) tool-kit (www.parqol.com) and other available on-line
resources to support the outcome tool selection process (approx. 10 min). In order to
actively engage workshop attendees, participants will be given small exercises, which
will include classifying QoL outcome tools presented to them by the workshop
organizers, and they will be encouraged to share their own experiences of the
outcome tool selection process (approx. 30 min.). Dr. Krista Best will serve as the
moderator of the workshop and will present with Dr. Luc Noreau on theoretical and
psychometric considerations of QoL. Dr. Sander Hitzig and Dr. Francois Routhier
will lead the presentation on the case-examples of outcome tool selection. Dr. Dahlia
Kairy will provide an overview of the PAR-QoL tool-kit and other online resources to
the workshop attendees. By the end of the workshop, attendees will be able to: 1)
describe theoretical and psychometric considerations related to the QoL outcome tool
selection process; 2) distinguish between objective and subjective dimensions of
QoL; and 3) describe available resources to support the outcome tool selection
process. For the presentation, an internet connection will be required to highlight
available online resources (e.g., PAR-QoL tool-kit).
People With Tetraplegia And Ventilator Dependence: Unique Peer Services To
Increase Participation And Quality Of Life By UK Charity Back Up
Matthew King1; Louise Wright2; Stefanie Cormack3
1Back Up, Trustee, Jessica House, Red Lion Square, London, UK; 2Back Up, CEO,
Jessica House, Red Lion Square, London, UK; 3Back Up, Head of Services, Jessica
House, Red Lion Square, London, UK
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Introduction
Back Up transforms the lives of 60% of the 1,000 newly injured people with spinal
cord injuries (SCI) in the UK annually. Half of new consumers have tetraplegia with
a small fraction requiring permanent ventilator support. Back Up services increase
participation and quality of life.
Methodology
Our peer led talks and wheelchair training engage consumers during rehabilitation.
Trainers include people with tetraplegia who use manual and power wheelchairs. Our
staff with SCI stay in contact with consumers by phone as they get discharged from
hospital following initial rehabilitation and build a relationship in an effort to
understanding each individual’s needs. We match consumers with our trained peer
mentors who have similar life experience. Our residential rehabilitation courses
enable people to achieve exciting and challenging things they didn’t think possible.
We support people back to school or work.
Results
Impact measures demonstrate that our peer led wheelchair skills training, mentoring
and courses help people perceive their situation as manageable, see what’s possible,
cope, adjust and participate in all aspects of everyday life, what ever their level of
injury.
Conclusion
Level or severity of SCI need have little or no impact on participation or quality of
life. Individuals with tetraplegia, including those who use ventilators, can and should
be included in all aspects of rehabilitation and peer support to help people go on and
live a full and active life.
Mapping Of Existing Spasticity-related Outcome Measures To An ICF
Spasticity Set For Spinal Cord Injury And Damage
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Spasticity Set For Spinal Cord Injury And Damage
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PER ERTZGAARD1; ANAND NENE2; CARLOTTE KIEKENS3; NATASHA
WICKERT4; SHANTI THAVANESWARAN5; VARIOUS AUTHORS6
1Department of Rehabilitation Medicine, Universitetssjukhuset i Linkoping,
Specialist in Physical & Rehabilitation Medicine, Brigadgatan 22, plan 22,
garnisonsområdet, Linkoping, Sweden; 2Roessingh Rehabilitation Center, Specialist
in Physical & Rehabilitation Medicine, Roessinghsbleekweg 33, 7522AH, Enschede,
Netherlands; 3UZ Leuven, Specialist in Physical & Rehabilitation Medicine,
Revalidatiecentrum UZ Leuven, Campus Pellenberg, Weligerveld 1, B-3212,
Pellenberg, Belgium; 4Medtronic International, Reimbursement Intern, Medtronic
International Trading Sarl, Tolochenaz 1131, Switzerland; 5Medtronic International,
Reimbursement Analyst, Medtronic International Trading Sarl, Tolochenaz 1131,
Switzerland; 6THE ABILITY NETWORK, xxx, USA
Introduction: The ICF provides a standardized framework for the description of
functioning and disability. Ongoing work by the Ability Network has resulted in the
development of an ICF Spasticity Set - a selection of ICF concepts specifically
relevant to spasticity. We aimed to “map” existing spasticity-related outcome
measures for traumatic spinal cord injury (SCI) and non-traumatic spinal cord injury
(SCD) to the current ICF Spasticity Set to assess coverage and gaps of existing tools.
Methods: Key outcome measures were identified by a panel of experts. Employing
ICF linking guidelines by Cieza (2002 & 2005) items from the SF-36, EQ-5D, Spinal
Cord Injury Spasticity Evaluation Tool (SCI-SET), Spinal Cord Injury Measure
(SCIM), Patient Reported Impact of Spasticity Measure (PRISM), and Modified
Ashworth Scale (MAS) were mapped to the ICF Spasticity Set by two researchers.
Discrepancies were discussed and appropriate linkages agreed on.
Results: First analyses indicate that with respect to Activity & Participation, the SF36 appears to provide the most comprehensive coverage of spasticity-related
concepts, followed by the SCI-SET. Regarding Body Function, the SCI-SET appears
to provide the best coverage. The spasticity concept with the poorest coverage by
existing outcome measures was ‘major life areas’, (relating to education/employment
participation). The MAS has only limited coverage.
Conclusions: Preliminary results indicate that the most common spasticity
assessment tool, the MAS (an impairment measure), is not sufficient to holistically
assess the patient impact of spasticity. Generic and condition-specific quality of life
measures seem to provide better coverage and may be better suited outcome
measures. These analyses will contribute to the Ability Network’s ongoing efforts to
provide recommendations on patient assessment and relevant outcome measures for
use in SCI/SCD-related spasticity.
Factors Associated With Wheelchair, Functional, Quality Of Life And
Community Participation Disparities In SCI
DENISE FYFFE1; LARISSA MYASKOVSKY2; AMANDA BOTTICELLO3;
LESLIE HAUSMANN4
1Kessler Foundation/Rutgers University, Research Scientist, 1199 Pleasant Valley
Way, West Orange, USA; 2University of Pittsburgh, School of Medicine, Associate
Professor, 230 McKee Place, Suite 600, Pittsburgh, USA; 3Kessler
Foundation/Rutgers University, Senior Research Scientist, 1199 Pleasant Valley
Way, West Orange, USA; 4University of Pittsburgh, School of Medicine, Assistant
Professor of Medicine, 7180 Highland Drive (151C-H), Pittsburgh, USA
It has been well established that health disparities in outcomes and quality of life
(QOL) exist among individuals living with a spinal cord injury (SCI). Wheelchairs
are the single most enabling device for persons with SCI. These devices create
opportunities for participation, employment, and community living. Interestingly,
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opportunities for participation, employment, and community living. Interestingly,
research indicated that the quality of wheelchairs prescribed and subsequent quality
of life (QOL) outcomes differed significantly by racial background. Our
understanding of the factors that may contribute to these disparate outcomes are not
well understood. This workshop will focus on individual, socioeconomic, provider
and neighborhood factors associated with the wheelchair quality, health-related and
quality of life outcomes for individuals with SCI. Denise Fyffe (chairperson and
workshop participant) will discuss the association between race/ethnicity, financial
strain, and educational quality on disparities in quality of life and functional outcomes
for individuals with SCI. (20 minutes) Larissa Myaskovsky (workshop participant)
will present the audience with an overview of wheelchair disparities model in SCI
and discuss her work examining personal factors which are associated with disparities
in quality of life outcomes for adults with SCI. (20 minutes)Leslie Hausmann
(workshop participant) will discuss her preliminary research that suggested that SCI
providers may have unconscious racial and disability biases that are associated with
wheelchair quality, health-related and quality of life outcomes for individuals with
SCI. (20 minutes) Amanda Botticello (workshop participant) will describe the
association between individual (i.e., race, socioeconomic) and neighborhood
characteristics on community participation outcomes. (20 minutes)The learning
objectives are as follows: 1) To identify the association between individual and
socioeconomic characteristics on disparities in wheelchair quality, health-related and
quality of life outcomes for individuals with SCI. 2) To identify the association
between provider characteristics on disparities in wheelchair quality, health-related
and quality of life outcomes for individuals with SCI. 3) To identify the association
between neighborhood factors on disparities in wheelchair quality, health-related and
quality of life outcomes for individuals with SCI. Audience of the workshop will be
encouraged to participate throughout the workshop. A 10 minute workshop
discussion will take place at the end of the session.
Comparison Of Shoulder Joint Kinematics And Muscle Activity During Car
Transfer Into A Sedan And SUV Height Vehicle In Persons With Paraplegia.
LISA LIGHTHALL HAUBERT1; PHILIP REQUEJO2; SARA MULROY3
1Pathokinesiology Laboratory at Rancho Los Amigos National Rehabilitation Center,
Research Physical Therapist, 7601 E. Imperial Highway, Building 800, Room 33,
Downey, USA; 2Rehabiliation Engineering at Rancho Los Amigos National
Rehabilitation Center, Director, 7601 E. Imperial Highway, Building 800, Room 33,
Downey, USA; 3Pathokinesiology Laboratory at Rancho Los Amigos National
Rehabilitation Center, Director, 7601 E. Imperial Highway, Building 800, Room 33,
Downey, USA
Introduction: Shoulder pain after spinal cord injury (SCI) negatively impacts
mobility and quality of life. Car transfers, the most demanding and complex of
transfers, are crucial to independence and community participation. Transferring into
taller vehicles likely impacts shoulder demands but car transfer biomechanics have
not been delineated. We documented shoulder demands during transfer into a vehicle
adjusted to two different heights for persons with paraplegia to prevent shoulder pain
and preserve independence.
Methods: Five males with paraplegia from SCI (AIS A, B or C) volunteered.
Participants pushed manual wheelchairs and independently transferred into and drove
a sedan or SUV. Data collection included demographics, Wheelchair User’s
Shoulder Pain Index, and upper extremity/trunk kinematics and bilateral shoulder
electromyographic activity during transfer into the driver’s seat of a Toyota Camry at
average-sedan and SUV height.
Results: Despite small sample size, body lift time tended to be longer for SUV
transfer (median: 0.920 (0.635-1.175 sec . interquartile range) vs. 0.915 (0.515-1.072
sec. sedan, p=0.07). Peak EMG tended to be higher during SUV transfer in left
infraspinatus (63% +/- 13% vs. 54% +/- 16% max sedan, p=0.07). Right shoulder
internal rotation (at end of concentric phase of body-lift) tended to be greater in SUV
(25˚ +/- 15˚ vs. 13˚ +/- 8˚ sedan, p=0.06).
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(25˚ +/- 15˚ vs. 13˚ +/- 8˚ sedan, p=0.06).
Conclusion: Longer time spent lifting body-weight, higher trailing-arm infraspinatus
activity and more internally rotated leading-shoulder during transfer into a SUV
represents higher shoulder demand. Education of persons with paraplegia to drive
lower-profile vehicles may prevent/delay shoulder pain development, preserving
independence and participation.
Support: Department of Education, NIDRR grant H133E080024.
Traumatic Spinal Cord Injury: Exploring The Patient Experience During Acute
Care
MELISSA NADEAU
VANCOUVER GENERAL HOSPITAL, spine surgeon, Vancouver, Canada
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Background: Traumatic spinal cord injury (tSCI) is a sudden life altering diagnosis.
Surgeons and other health care professionals working in acute care settings are often
faced with the complex task of initially discussing diagnosis and prognosis with these
patients. A better understanding of patient preferences in regards to professionals’
interactions with them acutely could help improve patient-centered care in this
context.
Methods: Qualitative methods, specifically the grounded theory and semi-structured
interviews were used. Interview transcripts were manually coded using manifest and
latent content analysis. Major and minor codes were identified and discussed.
Results: A total of 15 patient participants (AIS A-D) and 11 significant others were
interviewed during 17 interviews. Two major themes were identified: 1) General
approach and attitude toward the patient, and 2) Information: content, timing, and
source. The first major theme was subdivided into 3 minor themes: 1) knowing the
individual patient, 2) maintaining dignity, and 3) positive energy and humour. The
second major theme was divided into many minor themes worth reporting: 1) early
insight and state of shock, 2) stating the facts, 3) understanding the difficulty in
predicting prognosis, 4) balance between truth and hope, 5) positivity 6) team
approach.
Conclusions: There is much variability in specific patient preferences in terms of
how much information they want and when they are ready to hear it. General insights
on patients’ experiences and preferences during acute care are discussed in this paper
to help guide health care professionals in their interactions with this patient
population.
A Preliminary Evaluation Of The Surgery To Reconstruct Thoracic Breathing
In Patients With High Cervical Spinal Cord Injury
li Jianjun; Yang Mingliang; Gao Feng; Du liangjie; Wang Yuming; Yang Degang
China Rehabilitation Research Center, Department of Spinal and Neural Function
Reconstru, No. 10, Jiao Men Bei Road, FengTai District, Beijing, 100068, China,
Peoples Republic
Study design: A prospective study.Objectives: To evaluate the effect of the surgery to
reconstruct thoracic breathing in patients with high cervical spinal cord injury
(CSCI).Setting: China Rehabilitation Research Center, Beijing, China.Methods: The
posterior ribs (from the fifth to the eighth) were suspended on the inferior angle of the
scapula on each side using titanium cables, as well as muscles and myofascial tissue
in the subscapular area. After the surgery, the patients were trained for synchronous
contraction of the trapezius and diaphragm muscles, and electromyography (EMG)
was performed to evaluate thesynchronization. The clinical symptoms and pulmonary
function were assessed within 1 week before surgery and at 2, 12 and 24
postoperative weeks.Results: Six patients with complete high CSCI received rib
suspension surgery 84±26.7 days after spinal cord injury. Before the surgery, all of
the patients presented with weakened cough, retention of respiratory secretions and
dyspnea, while these symptoms alleviated postoperatively. The vital capacity (VC)

S1P61

dyspnea, while these symptoms alleviated postoperatively. The vital capacity (VC)
was enhanced to be 1680±282ml at 2 weeks after the surgery, compared
with1085±92ml (P¼0.013). The EMG showed a synchronous muscle electrical
activity between the trapezius muscles and diaphragm during deep
breaths.Conclusion: The rib suspension surgery partially restored the thoracic
breathing of the patients with high CSCI, thereby improving VC, cough and
expectoration.
Inner Cannula In Long-term Tracheostomy Tube Users- Literature Review
ARAM MASHOOF FARD1; KATHRYN HARRIS2; CHALIL VINOD3;
SURENDRA BANDI3
1THE DUKE OF CORNWALL SPINAL TREATMENT CENTRE, Consultant in
Spinal Cord Injuries, The Duke of Cornwall Spinal Treatment Centre, SALISBURY,
UK; 2THE DUKE OF CORNWALL SPINAL TREATMENT CENTRE,
RESPIRATORY CLINICAL SPECIALIST PHYSIOTHERAPIST, The Duke of
Cornwall Spinal Treatment Centre, Salisbury, UK; 3THE DUKE OF CORNWALL
SPINAL TREATMENT CENTRE, CONSULTANT IN SPINAL CORD INJURIES,
The Duke of Cornwall Spinal Treatment Centre, Salisbury, UK
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Introduction: Blockage of tracheostomy tube with accumulated secretions may be
life-threatening and the use of a replaceable inner tube is suggested as a way of
reducing this risk. One potential issue is that inner cannula reduces the inner diameter
of the tracheostomy tube, thus increasing the work of breathing for a spontaneously
breathing patient.
Objective: To identify the appropriate use of inner cannula, in long-term
tracheostomy tube users.
Method: A comprehensive search was conducted of major biomedical databases,
including MEDLINE, EMBASE and CINAHL. Search strategies were specifically
adopted to accommodate the appropriate MeSH headings as well as free text search
terms.
Results: Eight articles were identified and reviewed. In mechanically ventilated
patients, an inner cannula is desirable as a safety measure but routine cleaning or
changing needs consideration against the risks of de-recruitment and infection. It has
been hypothesized that using the inner cannula may reduce biofilm formation and the
incidence of ventilator-associated pneumonia. However, data are lacking to support
this hypothesis. One study suggested that changing the inner cannula on a regular
basis in the critical care unit is un-necessary. Using the inner cannula may be an
advantage for long-term use outside an acute care facility. An in vitro study reported
a significant decrease in work of breathing when inner cannula was removed.
Conclusion: Clinical studies are needed to determine how the choice of tracheostomy
tube can affect the rehabilitation strategy and patient outcome in long term use in
spinal cord injury.
Neurogenic Pulmonary Edema Secondary To Autonomic Dysreflexia (AD) In A
Patient With Complete Tetraplegia.
CAMILO CASTILLO1; ALAN SCHLEIER2
1MedstarNRH, 102 Irvin St, Nw; Suite 2147, Washington , Dc, 20010, Washington ,
DC, USA; 2MedstarNRH, Medical Resident, 102 Irvin St, Nw; Suite 2147,
Washington , Dc, 20010, Washington , DC, USA
Introduction: 60 year old male with long standing C5 AIS (ASIA impairment scale)
A, developed Neurogenic Pulmonary Edema secondary to Autonomic Dysreflexia
(AD). Methods: We are reporting a case of a C5 Complete TSCI admitted to acute
rehabilitation after a prolonged hospital course involving a complicated wound
infection. Shortly after admission, patient reported symptoms of AD including acute
headache, and sudden increase in both systolic and diastolic blood pressure. AD
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headache, and sudden increase in both systolic and diastolic blood pressure. AD
treatment protocol was initiated. Patient remained hypertensive and was found to be
persistently tachycardic and tachypnic with decreased breath sounds Patient was
transferred out and emergently intubated in the emergency department for acute
respiratory failure and hypoxia. Results: Early chest imaging revealed bilateral
pulmonary edema and no pulmonary embolism. Patient was managed in an intensive
care setting and received mechanical ventilation. Serial imaging revealed progressive
improvement in his pulmonary edema. Patient was weaned off mechanical ventilation
and then discharged back to acute inpatient rehabilitation following a determination
of medical stability. Conclusion: Though there seems to be an association between
sympathetic activation with constriction of pulmonary veins leading to elevation of
pulmonary capillary hydrostatic pressure causing pulmonary edema, the literature
addressing acute pulmonary edema in patients with AD is limited. As such, reports of
Neurogenic Pulmonary edema linked to AD in patients with spinal cord injuries
remain scarce. This report adds to the few documented cases linking AD events with
Neurogenic Pulmonary Edema.
What Are The Barriers To Use Of Abdominal Binders In Persons With
Abdominal Paralysis Due To Spinal Cord Injury?
JENNIFER HASTINGS
University of Puget Sound, Professor and Director School of Physical Therapy,
Tacoma, USA
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Introduction: Individuals with paralysis of the abdominal wall suffer health
consequences which benefit from abdominal compression/support, yet it is
uncommon for abdominal support to be worn daily in the spinal cord injured (SCI)
population. The purpose of this research is to identify educational targets to facilitate
the increased use of abdominal compression/support and to inform design and
fabrication of a more usable support.Methods: Convenience sample (snowball
sampling) of community dwelling individuals with SCI who respond to an online
survey. Data analysis: Descriptive. Results: currently 50 surveys have been opened
with 36 completed (study on-going). Mean age 45 (22-82), mean years since SCI 27
(2-44). 32% of respondents are female. Self-reported Injury level: 64% cervical, 24 %
high thoracic and 12 % low thoracic. Only 20% report current daily use of an
abdominal binder; of these 80% report that the binder causes skin problems. Other
common problems were the binder not staying in proper place and being unable to
don independently. The most common reason for discontinuing use was the fact
blood pressure had stabilized. 75% of all respondents think the primary purpose of an
abdominal binder is to provide postural support, followed by supporting blood
pressure. Only 44% believed there was a respiratory support. The benefit of
abdominal support most desired by this sample is improved looks.Conclusion: Close
to 50% of respondents discontinued use during initial or rehabilitation hospitalization.
This suggests that clinicians are not recognizing the importance of use of this device
nor advocating the continued use.
EFFECT OF INSPIRATORY MUSCLE TRAINING ON RESPIRATORY
MUSCLE FUNCTION AND DYSPNOEA IN HIGH THORACIC SPINAL
CORD INJURY PATIENTS
SHAMBHOVI MITRA
INDIAN SPINAL INJURIES CENTRE- INSTITUTE OF REHABILITATION
SCIENCES, ASSISTANT PROFESSOR, E 840 First Floor Chittaranjan Park, New
Delhi, India
Introduction:Spinal cord injury (SCI) is associated with lower and or/upper
extremity paralysis, and can also lead to chronic respiratory insufficiencies. Cervical
cord injured patients have profound respiratory insufficiencies which leads to
complications like microatelectasis, pneumonia and respiratory failure along with
decrease in lung and chest wall compliance. In high thoracic SCI patients intercostals
and abdominals are affected depending on the level , which restricts the respiratory
function. Literature supports the use of inspiratory muscle training on cervical injury
population. In contrast, research on the effect of respiratory muscle training in
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population. In contrast, research on the effect of respiratory muscle training in
thoracic spinal cord injury patients is sparse. Thus this study aimed at evaluating the
effect of inspiratory muscle training on respiratory muscle function and dyspnoea in
high thoracic level SCI patients Method :Using pre post control study design, 19 high
thoracic SCIpatients were conveniently divided into experimental and control group
after obtaining ethical clearance from Indian Spinal Injuries Centre. The
Experimental group performed 30 dynamic breaths, twice a day for 6 weeks using
threshold IMT device set at 50% of PImax with successive progression every week
along with regular care and the control group received regular care. Results: There
were statistically significant differences between experimental and control group for
maximal inspiratory mouth pressure (t=7.14, p≤0.001) and maximal expiratory mouth
pressure (t=5.95,p≤0.001), forced vital capacity (t=3.15,p≤0.008), forced expiratory
volume in first second (t= 4.72,p≤0.001), and visual analogue scale for dyspnoea (t=
5.95,p≤ 0.001)Conclusion: Inspiratory muscle training enhance the respiratory status
of High thoracic SCI patients This would help in choosing and administering better
respiratory care and aid in holistic rehabilitation of the patients.
Prevalence Of Cigarette Smoking And Attempts To Quit In A Population-based
Cohort With Spinal Cord Injury
LEE SAUNDERS1; JAMES KRAUSE2; MICHAEL SALADIN3; MATTHEW
CARPENTER4
1Medical University of South Carolina, 77 President St, C101, MSC 700, Charleston,
USA; 2Medical University of South Carolina, Associate Dean of Research, 77
President St, MSC 700, Charleston, USA; 3Medical University of South Carolina,
Professor, 77 President St, MSC 700, Charleston, USA; 4Medical University of South
Carolina, Associate Professor, 68 President St, BE103, Charleston, USA
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Introduction: Smoking and alcohol use, while detrimental to health in any population,
have greater health implications for those with spinal cord injury (SCI) because of
additional risks posed by SCI. The purposes of this study were to assess 1) prevalence
of smoking in a population-based cohort of persons with SCI, 2) history of quit
attempts, and 3) relationship between access to health care, socioeconomic status
(SES), smoking status, and history of quit attempts. Participants were adults with
traumatic SCI identified through a population-based state surveillance system.
Methods: 833 adults with SCI of at least 1-year duration were identified, and current
smoking status, attempts to quit smoking in the past year, and seeking professional
help to quit smoking were assessed. Participants ranged from high cervical complete
injuries to non-cervical incomplete.
Results: Over one third (35.3%) of the sample were current smokers, of whom 75.4%
had ever tried to quit, and of these, only 27.9% had ever sought professional help.
Those with lower SES were more likely to be current smokers, as were those with
less access to health care. Access to care was positively related to likelihood of
having sought professional help.
Conclusions: We found rates of smoking among persons with SCI to be well above
national prevalence rates. We also found poorer access to care related to a greater
likelihood of being a current smoker, had no association with trying to quit smoking,
but decreased likelihood of using cessation support among those who did attempt to
quit.
Pre-injury Cigarette Smoking Among Those With Spinal Cord Injury
JAMES KRAUSE1; YUE CAO2; JILLIAN CLARK3; JANICE DAVIS4; LEE
SAUNDERS5
1Medical University of South Carolina, Associate Dean for Research, 77 President St,
MSC 700, Charleston, USA; 2Medical University of South Carolina, Assistant
Professor, 77 President St, MSC 700, Charleston, USA; 3Medical University of South
Carolina, Graduate Assistant, 77 President St, MSC 700, Charleston, USA; 4Medical
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Carolina, Graduate Assistant, 77 President St, MSC 700, Charleston, USA; 4Medical
University of South Carolina, Graduate Student, 77 President St, MSC 700,
Charleston, USA; 5Medical University of South Carolina, Research Assistant
Professor, 77 President St, MSC 700, Charleston, USA
Introduction: Despite the potential importance of cigarette smoking to health and
longevity, relatively little research has been conducted on smoking rates among those
with spinal cord injury (SCI) who have decreased respiratory function. Our objectives
are to identify the prevalence of cigarette smoking at the time of SCI onset, compare
the rate of cigarette smoking to that of the general population in the same geographic
area, and identify the relationship of cigarette smoking with demographic, injury,
behavioral, and psychological characteristics.
Methods: Self-report assessments of cigarette smoking were completed during
inpatient rehabilitation for 566 participants with new onset traumatic SCI.
Information on alcohol use and demographics was also collected. Participants ranged
from high cervical complete injuries to non-cervical incomplete.
Results: 37.9% of the participants were smokers at the time of their SCI onset,
substantially higher than the rate for those in the general population from the same
geographic region (22.8%). Those who were smokers at SCI onset were, on average,
older, had less education, were more likely to have consumed alcohol in the month
prior to SCI onset, and had higher personality scores indicative of
impulsivity/sensation seeking and anxiety/neuroticism.
Conclusions: Cigarette smoking is elevated over the general population at the time of
SCI and is related to behavioral and psychological factors that may be important to
consider with smoking cessation interventions.
It Is Time To Replace Mechanical Ventilators In Pediatric Spinal Cord Injury -The Diaphragm Pacing Experience
Raymond Onders1; MaryJo Elmo2; Cynthia Kaplan3
1University Hospitals Case Medical Center, Surgeon, 11100 Euclid Avenue, Shaker
Heights,, USA; 2University Hospitals Case Medical Center, Manager, 11100 Euclid
Avenue, Cleveland, USA; 3University Hospitals Case Medical Center, Nurse, 11100
Euclid Avenue, Cleveland, USA
Introduction: Diaphragm pacing (DP) can replace or decrease mechanical ventilation
(MV) in high cervical spinal cord injury.
Methods: Prospective, nonrandomized, interventional experience under IRB
approval. Pediatric SCI patients were implanted with four intra-muscular electrodes
and conditioning ensued to wean from the ventilator.
Results: Since January 2009, 17 patients between 2.6 years to 17.5 years (average 7.9
years) had surgical evaluations of their diaphragms with 14 patients being implanted.
Four patients had denervated diaphragms. Mechanism of injury included brainstem
tumors, transverse myelitis and high cervical injuries. There were no peri-operative
complications. Time spent on MV prior to DP was 11 days to 50 months (34 months
average). The average weight was 27 Kg (13-68 kg). One patient had a baclofen
pump, three had VP shunts and thirteen had feeding tubes. There are 511 cumulative
pacing months ranging from 13 to 71 months. Eight achieved full time pacing. Four
pace part time and continue to increase time on DP. One patient, who had partially
denervated diaphragms, paces simultaneously with the ventilator on pressure support.
One patient is lost to follow up. One patient had full recovery of volitional breathing
and had the electrodes removed and one patient is able to breath without any
assistance for several hours daily.
Conclusions: DP is easily implanted in children, has no deleterious effects and can
decrease or replace MV. Even part time removal of the ventilator improves quality of
life. Identification of denervated diaphragms can save untoward effects from
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life. Identification of denervated diaphragms can save untoward effects from
physiologically impossible ventilator weaning.
Manual And Mechanical Assisted Cough In Cervical Spinal Cord Injury (SCI).
Harris K, Mashoof Fard A. Duke Of Cornwall Spinal Treatment Centre, Salisb
KATHRYN HARRIS1; ARAM MASHOOF FARD2
1DUKE OF CORNWALL SPINAL TREATMENT CENTRE, Respiratory Specialist
Physiotherapist, Salisbury Foundation Trust, Salisbury, UK; 2DUKE OF
CORNWALL SPINAL TREATMENT CENTRE, Consultant in Spinal Cord Injuries,
Salisbury Foundation Trust, Salisbury, UK
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Introduction: Evidence supporting the use of mechanical cough-assist technique in
SCI patients while positive, is limited. The availability and ease of use of mechanical
cough-assist devices has improved and a recent increase in the use of these devices
has been noted.
Objective: This pilot study aims to establish whether patients using a mechanical
cough device report any improvement in their respiratory wellbeing.
Method: A self-administered questionnaire was sent to all outpatients with complete
cervical SCI on our database (n=253). The questionnaire asked whether the patients
were using any cough-assist techniques and whether they noticed any improvement in
their health or reduction in the need to use health services.
Results: 102 patients completed the questionnaire. Thirteen patients were using a
cough-assist machine, either alone (n= 5) or together with manual techniques (n=8).
These patients had either high cervical SCI (neurology level C3 or above), a history
of pulmonary disease or age related issues. Forty patients (neurology level C4 or
below) were using manual assisted-cough techniques alone. In this group, 15% of
patients reported health improvement; none reported reduced chest infections; 3%
reported reduced hospital admissions; 20% reported better chest clearance and 5%
reported reduced number of visits to general practitioner. The results in the patient
group using a mechanical cough device alone (n=5) were 80%, 60%, 40%, 80% and
40% respectively.
Conclusion: This pilot study highlights the effectiveness of using mechanical coughassist devices as reported by patients. Multi centre studies are needed to objectively
measure this effectiveness in reducing the respiratory complications in a larger group
of patients with SCI.
Development And Validation Of A Risk Prediction Model For Tracheostomy In
Acute Traumatic Cervical Spinal Cord Injury Patients
FANG ZHOU1; GUOJIN HOU2; YANG LV2; YUN TIAN3; HONGQUAN JI4;
ZHISHAN ZHANG5
1Peking University Third Hospital, Director and Professor, No 49, North Garden Rd,
Beijing, China, Peoples Republic; 2Peking University Third Hospital, Attending, No
49, North Garden Rd, Beijing, China, Peoples Republic; 3Peking University Third
Hospital, Professor, No 49, North Garden Rd, Beijing, China, Peoples Republic;
4Peking University Third Hospital, Professor, No 49, North Garden Rd,, Beijing,
China, Peoples Republic; 5 Peking University Third Hospital, Associate Professor,
No 49, North Garden Rd, Beijing, China, Peoples Republic
Introduction: The aim of this study is to develop a model for predicting tracheostomy
using data from the bedside. Methods: Clinical, neurological and radiological data
from 345 consecutive patients with acute tetraplegia were retrospectively reviewed.
The multiple logistic regression analysis (MLRA) and classification and regression
tree (CART) analysis were performed. Results: According to the American Spinal
Injury Association (ASIA) standards, an admission ASIA motor score (AAMS) ≤22,
AIS A and presence of respiratory complications were identified as independent
predictors of tracheostomy by both models. The model derived by CART suggested
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predictors of tracheostomy by both models. The model derived by CART suggested
that the highest signal change (HSC) in the spinal cord on magnetic resonance
imaging (MRI) also affected a patient’s requirement for a tracheostomy, while MLRA
demonstrated that tracheostomy was also influenced by the presence of AIS B injury.
The CART model had a sensitivity of 73.7%, specificity of 89.7%, AUC of 0.909 and
overall correction rate of 87.3%. The sensitivity, specificity, AUC and correction rate
of the MLRA model were 81.8%, 86.4%, 0.889 and 85.7%, respectively. Conclusion:
Patients with AAMS ≤1 exhibit an increased likelihood of requiring a tracheostomy.
For patients with an AAMS in the range of 2 to 22, surgeons should consider giving
these patients a tracheostomy once respiratory complication occurs. Surgeons should
be cautious to give a tracheostomy to patients with an AAMS ≥23, an incomplete SCI
and the HSC in the spinal cord is at C3 level or lower based on MRI. Generally,
patients with complete SCI might require a tracheostomy more frequently.
Long Term Assessment Of The Effectiveness Of The Cough System In Spinal
Cord Injury (SCI)
ANTHONY F DIMARCO1; KRZYSZTOF E KOWALSKI2; REBECCA R
RIFFLE3; ROBERT T GEERTMAN4; FREDERICK S FROST5; GREGORY A
NEMUNAITIS6
1Case Western Reserve University/ MetroHealth Medical Center, Professor, 2500
MetroHealth Drive, Cleveland, USA; 2Case Western Reserve University/
MetroHealth Medical Center, Associate Professor, 2500 MetroHealth Dr, Cleveland,
USA; 3MetroHealth Medical Center, Clinical Research Coordinator, 2500
MetroHealth Dr, Cleveland, USA; 4Case Western Reserve University/ MetroHealth
Medical Center, Assistant Professor, 2500 MetroHealth Dr, Cleveland, USA; 5Case
Western Reserve University/ Cleveland Clinic Foundation, Associate Professor, 9500
Euclid Ave, Cleveland, USA; 6Case Western Reserve University/ MetroHealth
Medical Center, Professor, 2500 MetroHealth Dr, Cleveland, USA
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Introduction: Lower thoracic spinal cord stimulation (SCS) has been shown to restore
an effective cough in subjects with SCI. The purpose of this study was to re-assess the
potential benefits related to long-term use of the cough system (50.1 years of
cumulative active use, mean: 5.1 years).
Methods: Assessments related to: secretion management, quality of life, degree of
caregiver support and incidence of respiratory tract infections were collected in
subjects implanted with the study device (n=10).
Results: Each subject continued to use the device on a regular basis since initial
implantation of the device. Each of the measures related to airway clearance
including difficulty in raising sputum and the frequency during which cough
interfered with daily activities improved significantly (p <0.01). The need for trained
caregiver support related to secretion management decreased dramatically.
Importantly, the incidence of acute respiratory tract infections pre-implant decreased
significantly from 1.35±0.33 to 0.20±0.13 events/year at the 1-year mark and
remained low at 0.15±0.05 events/year at the mean 5.1-year follow-up (p<0.05
compared to pre-implant and NS when compared to 1-year follow-up). Each subject’s
quality of life related to respiratory care also improved.
Conclusion: During long term application of the cough system, each subject
continued to use the device on a regular basis and continued to realize significant
health benefits suggesting that this technique may have a high degree of clinical
utility.
Support: Neilsen Foundation (278855), NIH-NINDS (R01NS049516 and
RC1NS068576), NCRR (M01RR00080 and UL1RR024989), NCATS
(UL1TR000439).
Efficiency Of Gas Exchange During Stimulated Breathing In An Animal Model
Of Spinal Cord Injury
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Of Spinal Cord Injury
KRZYSZTOF E KOWALSKI1; TOMASZ KOWALSKI2; ANTHONY F
DIMARCO3
1Case Western Reserve University/ MetroHealth Medical Center, Associate
Professor, 2500 MetroHealth Dr, Cleveland, USA; 2MetroHealth Medical Center,
Research Assistant, 2500 MetroHealth Dr, Cleveland, USA; 3Case Western Reserve
University/ MetroHealth Medical Center, Professor, 2500 MetroHealth Dr,
Cleveland, USA
Introduction: High frequency spinal cord stimulation (HF-SCS) is a novel technique
of inspiratory muscle activation and may be a useful method to support artificial
ventilation. In this study, the effects of different patterns of HF-SCS on gas exchange,
during ventilation achieved with the same inspired volumes, were compared.
Methods: In 3 anesthetized dogs, ventilation was achieved with HF-SCS at the T2
level with ramp and non-ramp stimulation following spinal cord section at the C2
spinal section. Stimulus current, train duration and train rate were adjusted to
resemble breathing patterns observed during spontaneous breathing. Over a period of
30min of each mode of ventilation, measurements of arterial blood gases were made
and alveolar-arterial oxygen differences ((A-a)DO2) were calculated every 5min.
Results: The mean inspired volumes and minute ventilations during breathing
achieved with non-ramp and ramp HF-SCS were 217±3 vs. 218±8 and 2.94±0.49 vs.
2.99±0.37L/min, respectively (NS for each). There were no significant changes in
these values over the 30min of stimulation. At baseline, mean (A-a)DO2 were
7.6±0.1 vs. 7.4±2.6mmHg following non-ramp and ramp HF-SCS, respectively (NS
for each). Following 30 min of non-ramp breathing, mean (A-a)DO2 was
significantly higher (11.3±2.2mmHg) compared to ramp breathing (2.3±0.3mmHg)
suggesting lower ventilation/perfusion ratios (p<0.05).
Conclusion: These results indicate HF-SCS applied with ramp stimulation results in
more efficient gas exchange compared to HF-SCS applied with non-ramp (square
wave) stimulation. We speculate that ramp stimulation provides greater diaphragm
activation and consequently greater perfusion at the lung bases resulting in improved
gas exchange.
Support: NIH-NINDS (R01NS064157)
RISK FACTORS AND DIAGNOSIS OF PULMONARY EMBOLISM (PE) IN
PEOPLE WITH SPINAL CORD INJURY (SCI)
SILVIA ANTIGA1; PIERA SANTULLO2; CHALIL VINOD3; MANISH DESAI4;
ARAM FARD3; JULKIFLAKHAN TADVI3; RESHAN JAYASINGHE5;
SURENDRA BANDI3
1Salisbury District Hospital-Duke of Cornwall Spinal Treatment Centre, Salisbury,
UK; 2Salisbury District Hospital, SpR, Duke of Cornwall Spinal Treatment Centre,
Salisbury, UK; 3Salisbury District Hospital, Consultant in Rehabilitation Medicine,
Duke of Cornwall Spinal Treatment Centre, Salisbury, UK; 4London Spinal Cord
Injury Centre, Consultant in Rehabilitation Medicine, Royal National Orthopaedic
Hospital NHS Trust, Stanmore, UK; 5Salisbury District Hospital, Sho, Duke of
Cornwall Spinal Treatment Centre, Salisbury, UK
Introduction and Aims
The diagnosis of PE based on symptoms, signs and observations remains
challenging in people with SCI. The aim of our study is to identify the incidence
of PE and risk factors in people with SCI in two Spinal Injuries Centres in the
UK.
Material and Methods
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Material and Methods
A retrospective study of 71 patients admitted over a period of two and a half
years in two Spinal Injuries Centres in the UK. The following data was collectedage, gender, completeness of injury, ASIA impairment scale, cause of injury,
anti-spasticity medication, anticoagulation therapy, cancer, bed rest and Wells
score.
Results
71 patients suspected with PE underwent CTPA. 26.8% were found positive for
PE. 11 patients were diagnosed positive within 12 weeks post injury and 8
patients were found positive after 12 weeks. 11 (15.5%) patients developed PE
while on thrombo-prophylaxis. 7 (9.9%) patients with cervical injuries developed
PE. CTPA was negative for PE in 52 patients (73.2%). However, 30 patients
(42.2%) were diagnosed with other pulmonary pathologies. The common
pathologies were effusion, infection, cancer and atelectasis. The incidence of PE
over the period of study was 4.5%. A statistically significant association between
age and PE was noted with a p value<0.05, in one of the centre.
Conclusions and Limitations
No association was found between risk factors and PE in this group of SCI
patients except age in one centre. A study involving a larger patient population is
necessary to analyse the statistical significance of risk factors. This would help in
developing new guidelines for requesting a CTPA and help in the
diagnosis when there is a suspicion of PE in SCI population.
Sleep Apnea In Patients With Chronic Spinal Cord Injury
JIRI KRIZ1; ALENA KYSELOVA2; DANIELA SEVER3
1University Hospital Motol, Head of Spinal Cord Unit, Prague, Czech Republic;
2Paraple Centre, Nurse, Ovcarska 471, Prague, Czech Republic; 3Oral appliance
therapy for Obstructive Sleep Apnea, Head, 440 Hancock street, Quincy, Czech
Republic
Introduction: The prevalence of sleep apnea in individuals with chronic spinal cord
injury (SCI) is higher compared with the general population. Sustained sleep
dysfunction may contribute to health deterioration and an increase in the mortality
rate. Therefore, we started the screening for sleep apnea in patients with chronic SCI,
as part of a health improvement initiative.
Setting: The Paraple Centre, Czech Republic
Materials and Methods: Beginning in the spring of 2014, forty-seven patients with
SCI (NLI C-L, AIS A-D) of at least 1 year’s duration, were tested with Apnea-Link
during their two-week long social-rehabilitation stays at the Paraple Centre. Different
parameters were recorded, including the apnea-hypopnea index (AHI), Oxygen
desaturation and excessive daytime sleepiness as determined by the Epworth
sleepiness score.
Results: Seventeen subjects (36%) had evidence of sleep disordered breathing, as
defined by AHI >15 (mean ± SD, 40 ± 19). The Epworth score was 8 ± 4. This group
was significantly older, but there was no difference between gender, or the level and
severity of the lesion. This group of patients was then referred to the Centre For Sleep
Disorders for further examination and treatment options.
Conclusion: All SCI individuals should be screened for the presence of sleep
disordered breathing and worked up for appropriate treatment and/or measures to
reduce the number of apneic events. In cases of severe sleep apnea, a CPAP machine
is the first line of treatment. In cases of mild to moderate sleep apnea, an oral device
with mandibular advancement presents appreciable clinical benefits.
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A MINDFULNESS-BASED GROUP PSYCHOEDUCATIONAL
INTERVENTION TARGETING SEXUAL ADJUSTMENT IN WOMEN WITH
SPINAL CORD INJURY OR MULTIPLE SCLEROSIS
SHEA HOCALOSKI1; KATE MCBRIDE1; STACY ELLIOTT2; LORI BROTTO3;
ERIN BRECKON4
1GF Strong Rehabilitation Center, Sexual Health Clinician, 818 West 10th Ave,
Vancouver, Canada; 2GF Strong Rehabilitation Center, Sexual Medicine Consultant,
818 West 10th Ave, Vancouver, Canada; 3UBC Sexual health lab, Psychologist, 2775
Laurel Street, 6th Floor, Vancouver, Canada; 4UBC Sexual health lab, research
assistant, 2775 Laurel Street, 6th Floor, Vancouver, Canada
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Introduction:Alterations in sexual functioning and perceptions of the “sexual self”
experienced by women with disability or chronic illness can have a devastating effect
on relationships, self-esteem and confidence. Having an effective intervention to
accelerate the sexual adjustment for women with disabilities would greatly enhance
their quality of life, but research in this area is almost absent. We are investigating the
feasibility and effectiveness of a previously tested psycho-educational group
intervention (PED) that targets sexual function and body image issues for women
with Multiple Sclerosis (MS) or spinal cord injury (SCI) One woman with incomplete
paraplegia and five women diagnosed with MS participated in this
study. Methods:Women, between 19 and 65 years old, who have been living with MS
or SCI for at least one year and meet the DSM-IV-TR criteria for Female Sexual
Arousal or Hypoactive Sexual Desire Disorders, were eligible to participate in this
study. Women completed questionnaires and sexual psychophysiological assessments
before and after the group intervention. The PED consists of five 90-minute sessions
spaced two weeks apart, co-facilitated by a sexual health clinician and a counsellor.
Results:Despite a very small sample size, our findings suggest this PED intervention
is beneficial for women with MS and SCI in improving sexual functioning (especially
in the domains of sexual desire and arousal) and in being less judgmental of their
inner experiences Conclusion:Results from this study and the focus group strongly
suggest the concept of mindfulness is an important part of a women’s experience of
her sexuality
Use Of Complementary And Alternative Medicine In Persons With Spinal Cord
Injury In Switzerland: A Survey Study
JUERGEN PANNEK1; SUSANNE PANNEK-RADEMACHER2; JENS
WOELLNER1; DIANA SIGRIST3
1Schweizer Paraplegiker-Zentrum, Urologist, Guido A. Zaech Strasse 1, Nottwil,
Switzerland; 2SHI homeopathic college, homeopath, Steinhauserstrasse 55, Zug,
Switzerland; 3Swiss Paraplegic Centre Nottwil, Nottwil, Switzerland
Introduction: Although it is known that complementary and alternative medicine
(CAM) methods are widely used in chronic diseases, its use to our knowledge, no
systematic survey exists for persons with chronic SCI.
Materials and Methods: between May and September, 2014, all patients with chronic
(> 1 year) spinal cord injury (SCI) attending the urologic outpatient clinic of our
centre were asked to fill in a questionnaire evaluating the use of and the satisfaction
with CAM techniques in patients with SCI.
Results: of the 103 participants (66 men, 37 women), 73.8% stated that they have
used any form of CAM since SCI, with acupuncture and homeopathy being the two
techniques which were used most frequently (31% each). The most common
indications for CAM use were pain and urinary tract infections (UTI). CAM was used
supplementary rather than exclusively. Overall satisfaction (85.1%) as well as
satisfaction rates for the different indications (pain: 85%; UTI: 90.5%) and for the
most frequently used forms of CAM (homeopathy: 90.6%; acupuncture: 78.1%) were
high.
Conclusion: According to our data, there is a demand for adjunctive CAM procedures
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Conclusion: According to our data, there is a demand for adjunctive CAM procedures
for treatment of medical complications by persons with SCI. CAM led to high
satisfaction levels. Based on these results, future research should systematically
evaluate the therapeutic potential of the most popular CAM treatments, e.g.
acupuncture and homeopathy, for the treatment of secondary medical complications
of SCI.
Male Fertility In Canada: Towards Best Practice In Sperm Retrieval
MARIE CARLSON1; LESLEY HOULE2; STACY ELLIOTT3; MARK NIGRO4;
SHEA HOCALOSKI2; LYNSEY HAMILTON5
1GF Strong Rehab Centre, 4255 Laurel St, Vancouver British Columbia, Canada;
2GF Strong Rehab Centre, Sexual Health Clinician, 4255 Laurel St, Vancouver
British Columbia, Canada; 3GF Strong Rehab Centre, Sexual Medicine Consultant,
4255 Laurel St, Vancouver British Columbia, Canada; 4Vancouver Coastal Health,
Urologist, 855 W12th Ave, Vancouver British Columbia, Canada; 5Rick Hansen
Institute, Knowledge Translation Specialist, 818 W10th Ave, Vancouver British
Columbia, Canada
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Introduction:A majority of men with spinal cord injury (SCI) require medical
intervention for sperm retrieval in order to become biological fathers. The Vancouver
Sperm Retrieval Clinic (VSRC) was formed in 1984 with Dr. George Szasz, Dr.
Stacy Elliott, a Sexual Medicine physician and Dr. Mark Nigro, an urologist. Since
the inception, over 100 babies have been born through the VSRC. While many
advances in assisted reproduction have been achieved in the last 30 years, centres in
Canada working specifically with men with SCI are sparse and continue to have
different clinical pathways and processes.
Method: The two main sperm retrieval sites in Canada -Vancouver, BC & Toronto,
Ontario- met in September 2014 to discuss their respective practices. Clinical
interventions include penile vibrostimulation (with or without assistance of
abdominal TENS or double vibrators), electroejaculation (with or without anesthesia),
or sperm aspiration. The more invasive the sperm retrieval intervention used, the
more complex assisted reproductive techniques are required.
Results: The group recognized the need for a collaborative process across Canada for
establishing clinical protocols and knowledge translation in the area of fertility in men
with SCI. This poster reviews the algorithm discussed by both sites for a
comprehensive decision-making process and clinical pathway.
Conclusion: As we continue to develop a national approach for best practice, next
steps will include an environmental scan of consumer demand and of current clinical
practices in other centers. The goal is to improve access to fertility options across
Canada for men with SCI.
Effectiveness Of Brief Education For Neurorehabilitation Staff On Perceived
Knowledge And Comfort regarding Sexuality After Spinal Cord Injury (SCI)
DION BLACKLER1; TERESA CLARK2
1Wellington Hospital, Clinical Psychologist, Wellington Place, St Johns Wood, NW8
9LE, London, UK; 2Wellington Hospital, Clinical Lead Physiotherapist, Wellington
Place, St Johns Wood, NW8 9LE, London, UK
Introduction:
There is increasing awareness of the importance of sexuality education in SCI
inpatient rehabilitation. Having the resources to provide training to support staff skills
and knowledge in this area is a challenge, particularly on general neurorehabilitation
units where clients with SCI may be the minority amongst those with stroke or
traumatic brain injury (TBI). The current study looked at the effectiveness of
providing brief education about sexuality after SCI to neurorehabilitation staff on
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providing brief education about sexuality after SCI to neurorehabilitation staff on
their perceived knowledge, comfort and attitudes.
Method:
36 allied health professionals working on a neurorehabilitation unit with mixed
population (e.g., stroke, TBI, SCI) completed a well-validated questionnaire
(Knowledge, Comfort, Approach and Attitudes to Sexuality Scale; Kendall et al,
2003) designed for staff working with people with SCI, prior to receiving two 45minute education sessions 10 months apart. The questionnaires were readministered
(n=40) one month following the second presentation.
Results:
Differences between pre- and post-education groups were analysed using unpaired ttests and Mann-Whitney U tests. Following education staff reported improved
knowledge (p=0.006) and reduced discomfort (p=0.001) relating to sexuality and SCI.
No change was observed for the Approach and Attitudes subscales.
Conclusions:
While there are some limitations to the study design, the results do support that brief
education can be effective in improving perceived knowledge and comfort regarding
sexuality and SCI amongst neurorehabilitation staff. The current study highlights the
importance of increasing perceived knowledge and confidence with regard to SCI and
sexuality, and prompts further research on the effect such changes may have on staff
behaviour and service user experience.
Sociodemographic Factors Associated With Sexual Dysfunction In Mexican
Women With Spinal Cord Injury
Mayra Moreno-Lozano1; Jimena Quinzaños-Fresnedo2; Ramiro Pérez-Zavala3;
Sergio Durán-Ortiz4
1National Institute of Rehabilitation, Resident of PM&R, Calzada Mexico
Xochimilco No. 289, Col. Arenal de Guadalupe Zip Code 14389, Mexico City,
Mexico; 2National Institute of Rehabilitation, Chief of Neurorehabilitation
Department, Calzada México Xochimilco No. 289, Col. Arenal de Guadalupe Zip
Code 14389, Mexico City, Mexico; 3National Institute of Rehabilitation, Chief of SCI
Service, Calzada Mexico Xochimilco No. 289, Col. Arenal de Guadalupe Zip Code
14389, Mexico City, Mexico; 4National Institute of Rehabilitation, Chief of Urology,
Calzada Mexico Xochimilco No. 289, Col. Arenal de Guadalupe Zip Code 14389,
Mexico City, Mexico
Introduction: No studies have reported sexual dysfunction in mexican women with a
spinal cord injury even if several studies have proposed different factors associated
with it, so the objective of the present study was to determine the association between
sociodemographic factors and the characteristics of the spinal cord injury in mexican
women using the Female Sexual Dysfunction Index.
Methods: An observational, descriptive and transversal study was conducted in
different Rehabilitation centers in Mexico City from July 2013 to November 2014.
Adult female with diagnosis of spinal cord injury without any gynecologic structural
abnormalities which by itself produced sexual dysfunction were included. The
Female Sexual Function Index was personally applied to all participants. Other
variables such as AIS scale, neurologic level, evolution time since injury, age,
partner, socioeconomic level, spasticity and antispastics use, education,
antidepressive medication, SCIM III, children, laboral activities and neuropathic pain
were considered.
Results: 65 patients were included, 52 patients had sexual dysfunction (80%), that
was associated with major age (p=0.02), laboral activities (p=0.003) and education
(p=0.194). To determine the association force between the variables we used
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(p=0.194). To determine the association force between the variables we used
binomial logistic regression, it was shown that the presence of a partner is a protector
factor (OR=0.147, p=0.05) and children as a risk factor (OR= 8.516, p=0.043).
Conclusions: We found strong association between having a partner, no kids, age,
laboral activities and education with sexual dysfunction which correlates with reports
in literature. We still need to increase the sample in order to get more significant
results.
Onabotulinumtoxin A For The Management Of Autonomic Dysreflexia.
ANDREI KRASSIOUKOV1; MARK NIGRO2; KATHARINE CURRIE3
1ICORD/UBC, Professor, 818 West 10th Ave, V5Z 1M9, Vancouver, Canada;
2UBC/ICORD, Professor, 818 West 10th Ave, Vancouver, Canada; 3UBC/ICORD,
postoctoral fellow, 818 West 10th Ave, Vancouver, Canada

S1P80

Autonomic dysreflexia (AD) is a life threatening medical emergency that occurs in up
to 90% of individuals with a spinal cord injury (SCI). It is clinically defined as an
elevation in systolic blood pressure by ≥ 20 mmHg from baseline in response to
noxious or innocuous stimuli below the level of injury. In the majority of all AD
episodes, the urinary bladder is the number one cause due to bladder distension or
involuntary detrusor contractions known as neurogenic detrusor overactivity (NDO).
Management of NDO typically involves routine annual urodynamic studies (UDS),
and the use of anticholinergic agents. In cases where anticholinergics are ineffective,
Onabotulinumtoxin A (200 U; Botox, Allergan, Inc.) has been found to provide a safe
and effective alternative treatment option. However, the capacity of intravesicle
injections of Botox following SCI on preventing the development of episodes of AD
is presently unknown. The present workshop will address the use of an already
established Botox technique for (1) the management of NDO following SCI, and (2)
its capacity to manage episodes of AD related to bladder function. This workshop will
present preliminary data from an open-labeled clinical trial conducted by team of
clinicians and scientists at the International Collaboration on Repair Discoveries
(ICORD), University of British Columbia, Vancouver, Canada. The following
objectives will be addressed: To introduce AD and the established practices on its
management. Dr. A. Krassioukov, Physiatrist, Vancouver, Canada. To introduce the
established practice of NDO management following SCI with Botox. Dr. M. Nigro,
Urologist, Vancouver, Canada. To present the latest evidence on the effect of
intravesical injections of Botox for the management of AD in individuals with SCI.
Dr. K. Currie, Postdoctoral Fellow, Vancouver, Canada. The workshop will include
pre and post self-assessment questionnaires on the presented topics, in order to
provide an opportunity for participants to conduct a self-assessment. An interactive
discussion with participants will be concluded the workshop. We anticipate that this
workshop will be of interest to physicians, nurses and all medical allied personal
involved in the management of individuals with SCI.
Genital Nerve Stimulation: A Potential Clinical Tool For Management Of
Neurogenic Detrusor Overactivity
DENNIS BOURBEAU1; KENNETH GUSTAFSON2; STEVEN BROSE3;
GRAHAM CREASEY4
1Department of Veterans Affairs, Cleveland, USA; 2Case Western Reserve
University, Associate Professor, Room 309 Wickenden Building, 2071 Martin Luther
King Jr Drive, Cleveland, USA; 3Department of Veterans Affairs, Physician, 10701
East Boulevard, Cleveland, USA; 4Stanford University, Professor, 3801 Miranda
Ave, Palo Alto, USA
Introduction: Neurogenic detrusor overactivity following spinal cord injury often
results in decreased bladder capacity, urinary incontinence, ureteric reflux, can trigger
autonomic dysreflexia, and impair quality of life. Electrical stimulation of the genital
nerves (GNS) can acutely inhibit reflex bladder contractions and increase bladder
capacity. However, individual improvements in bladder capacity vary and effects on
bladder storage pressure have not been reported. Methods: A pooled analysis of 7
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bladder storage pressure have not been reported. Methods: A pooled analysis of 7
studies and 67 subjects using acute GNS was conducted to examine the consistency
of the effects of GNS on bladder inhibition and bladder capacity. Our own original
data was added to this analysis, further boosting the number of subjects analyzed.
Results: GNS inhibited reflex bladder contractions in approximately 86% of
participants and bladder capacity increased 116±153%. The bladder pressure at the
onset of a contraction increased 55±39% with GNS, but bladder compliance did not
significantly change. Conclusions: GNS inhibited reflex bladder contractions and
increased bladder capacity. The bladder pressure reached before the onset of reflex
contraction increased with GNS. Bladder pressure increases were proportional to
bladder capacity increases with GNS; therefore bladder pressure may be potentially
used to predict the onset of bladder contractions, which could increase the utility of a
chronic GNS system.
Bladder Emptying Methods And The Impact Of Lower Urinary Tract
Symptoms On Quality Of Life In Individuals With Long-term Spinal Cord
Injury
JACINTHE ADRIAANSEN1; Floris van Asbeck2; Laetitia de Kort3; ALLRISC
study group4; Anne Visser-Meily5; Marcel Post6
1De Hoogstraat Rehabilitation / Center of Excellence in Rehabilitation Medicine
Utrecht, Resident in rehabilitation medicine / PhD-student, Paranadreef 2, 3563 AZ,
Utrecht, Netherlands; 2Center of Excellence in Rehabilitation Medicine Utrecht,
Rehabilitation physician / senior researcher, Paranadreef 2, 3563 AZ, Utrecht,
Netherlands; 3Department of Urology, University Medical Center Utrecht, Urologist /
senior researcher, Heidelberglaan 100, 3584 CX, Utrecht, Netherlands; 4Not
applicable, Not applicable, Not applicable, Not applicable, Not applicable,
Netherlands; 5Center of Excellence in Rehabilitation Medicine Utrecht / De
Hoogstraat Rehabilitation and Universit, Professor in Rehabilitation Medicine,
Heidelberglaan 100, 3584 CX, Utrecht, Netherlands; 6De Hoogstraat Rehabilitation
and University Medical Center Groningen, Professor in Spinal Cord Injury
Rehabilitation, Paranadreef 2, 3563 AZ, Utrecht, Netherlands
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Introduction: The aim of the study was to describe bladder emptying methods and
to determine differences herein for different time since injury (TSI) periods, gender,
completeness and lesion level in individuals with long-term spinal cord injury (SCI).
Furthermore, to evaluate the relationship between bladder emptying methods and the
impact of lower urinary tract symptoms (LUTS) on quality of life (QoL).
Methods: In this multicenter cross-sectional study among wheelchair dependent
persons (N=282) with a SCI for ≥ 10 years a medical assessment was done in one of
the eight participating rehabilitation centers. Main outcome measures: The
International Lower Urinary Tract Function Basic SCI Data Set and the Short FormQualiveen.
Results: Median TSI was 22.0 years (IQR: 16.8-30.3), 41% of the participants were
tetraplegic and 69% had a motor and sensory complete lesion. Clean intermittent
catheterization (CIC) was most commonly used (43%). A decrease in continent
urinary diversions and an increase in transurethral catheter use were observed with
increasing TSI. Tetraplegics more often used reflex voiding or a suprapubic catheter
and paraplegics more often CIC. Transurethral catheter users reported the highest
impact of LUTS on QoL (SF-Qualiveen-score: 1.9). Participants with a continent
urinary diversion reported the lowest impact (SF-Qualiveen score: 0.9). Higher age
and indwelling catheter use were associated with a higher impact of LUTS on QoL.
Conclusions: CIC is the most common bladder emptying method in Dutch individuals
with long-term SCI. Clinicians should be alert to the impact of lower urinary
tract symptoms on QoL, especially for those using an indwelling catheter.
A Description Of Urological Surveillance And Outcomes Of Urologic
Ultrasonography In A Cohort Of Individuals With Long-term Spinal Cord
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Ultrasonography In A Cohort Of Individuals With Long-term Spinal Cord
Injury.
JACINTHE ADRIAANSEN1; Floris van Asbeck2; Laetitia de Kort3; ALLRISC
study group4; Anne Visser-Meily5; Marcel Post6
1De Hoogstraat Rehabilitation / Center of Excellence in Rehabilitation Medicine
Utrecht, Resident in rehabilitation medicine / PhD-student, Paranadreef 2, 3563 AZ,
Utrecht, Netherlands; 2Center of Excellence in Rehabilitation Medicine Utrecht,
Rehabilitation physician / senior researcher, Paranadreef 2, 3563 AZ, Utrecht,
Netherlands; 3Department of Urology, University Medical Center Utrecht, Urologist /
senior researcher, Heidelberglaan 100, 3584 CX, Utrecht, Netherlands; 4Not
applicable, Not applicable, Not applicable, Not applicable, Not applicable,
Netherlands; 5Center of Excellence in Rehabilitation Medicine Utrecht / De
Hoogstraat Rehabilitation and Universit, Professor of Rehabilitation Medicine,
Heidelberglaan 100, 3584 CX, Utrecht, Netherlands; 6De Hoogstraat Rehabilitation
and University Medical Center Groningen, Professor in Spinal Cord Injury
Rehabilitation, Paranadreef 2, 3563 AZ, Utrecht, Netherlands
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Introduction: The aim of the study was to evaluate urological surveillance in
individuals with long-term spinal cord injury (SCI) and to determine factors
associated with the outcome of urologic ultrasonography (UU).
Methods: In this multicenter cross-sectional study among wheelchair dependent
individuals (N=282) with a SCI for at least 10 years a medical assessment was done
in one of the eight participating rehabilitation centers. The International Lower
Urinary Tract Function Basic SCI Data Set was used for the assessment of bladder
emptying method(s) and previous surgical procedures. We studied urological
surveillance: whether participants had routine urological checkups (including UU)
and when latest urodynamic study was performed. Latest UU (performed < 1 year
ago) was retrieved or, when lacking, yet performed.
Results: Median time since injury (TSI) was 22.0 years (IQR: 16.8-30.3), 41% of the
participants were tetraplegic and 69% had a motor and sensory complete lesion.
Overall, 39% of the participants did not have routine urological checkups and 33%
never had an urodynamic study performed. UU (N=243) revealed dilatation of the
upper urinary tract (UUT) in 4.5% of the participants and kidney and bladder stone(s)
in respectively 4.5% and 1.2%. Abnormal UU was associated with increasing TSI,
non-traumatic SCI and surgical bladder or UUT stone removal in the past. Outcome
of UU was not associated with routine urological checkups and bladder emptying
method.
Conclusions: Over one-third of Dutch individuals with long-term SCI did not have
routine urological checkups nor had had any urodynamic study. Consensus is needed
concerning the indication and frequency of urological surveillance in individuals with
SCI.
Electroejaculation For The Treatment Of Men Who Cannot Ejaculate.
Stephen W.J. Seager
National Rehabilitation Hospital / George Washingt, 5403 O'Bannon Road, The
Plains, USA
We describe our experience over the last 27 years with Electroejaculation (EE) in
neurologically impaired men. We use a specially designed electrically isolated rectal
probe with a built-in temperature monitor with a shut-off at a preset temperature.
Electrostimulation is supplied for a maximum of ten minutes. Stimulation parameters
range from 4-17 volts and 100-500 milliamps. From 1990 to date, we have
performed EE on 672 anejaculatory males. We obtained ejaculates in all 672 for a
success rate of 100%. 92% of the subjects had sperm in their ejaculate. The subjects
were men who had spinal cord injury (SCI), complications of pelvic surgery, surgical
treatment for testicular cancer, viral infections causing neurological damage,
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treatment for testicular cancer, viral infections causing neurological damage,
Klinefelter Syndrome, Multiple Sclerosis (MS), Spina Bifida, Diabetics (Type 1 and
Type 2), Idiopathic anejaculation caused by neurogenic or psychogenic conditions,
and with failure to produce an ejaculate the day of collection for egg retrieval for IVF
or ICSI. A recent innovation in the use of this method of treatment is in adolescent or
teenage boys with non-Hodgkin’s disease or other cancers prior to their treatment of
radiation and chemotherapy which renders them sterile. The mean age range of men
with SCI was 32.1 years of age (16-61 years). For the non-SCI group it was 38.5
years (25-53 years). Sperm was present in 92% or 618 of the men who were
ejaculated. No adverse effects were reported. In conclusion, EE is an effective,
successful, safe and repeatable method of sperm retrieval in neurologically impaired
or other males who cannot ejaculate.
Correlations Between Urodynamic And Anorectal Manometric Studies In Spinal
Cord Injuries
HYUN-YOON KO1; TAE SIK BANG2; BON IL KOO2; SUNG HWA KOO2; SOO
YEON KIM2
1Pusan National University School of Medicine, Professor, Department of
Rehabilitation Medicine, Pusan National University School of Medicine, 20 Geumoro, Mulgeum, Yangsan, Korea, Republic of; 2Pusan National University Yangsan
Hospital, Yangsan, Korea, Republic of
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Objective: To assess the correlation between detrusor function and anorectal function
evaluated by urodynamic study and anorectal manometry in patients with spinal cord
injury(SCI).
Methods: Twenty-six SCI patients (16 males and 10 females; 45.4±17.6 years)
participated in this study. Parameters of anorectal manometry and urodynamic study:
maximum anal resting pressure(MRP), maximal anal squeezing pressure(MSP), and
the ratio of MSP to MRP; maximum bladder detrusor pressure(MBDP), maximum
bladder volume and bladder compliance, respectively, were measured. Neurogenic
detrusor dysfunction of the subjects was divided into overactive and non-overactive
group. Bivariate correlation was analyzed for relationship between anorectal
manometric and urodynamic parameters.
Results: The mean MRP, MSP, MSP/MRP, MBDP, maximum bladder volume and
bladder compliance of the 26 patients with SCI were 58.3±28.6mmHg,
96.0±39.1mmHg, 2.1±1.6, 15.3±13.3mmHg, 463.1±152.7ml, 69.1±81.3ml/mmHg,
respectively. There was no statistically significant correlation between anorectal
manometric parameters and urodynamic parameters in total subjects. In the
overactive detrusor group, the bladder compliance showed significant inverse
correlation with the MSP of anorectal manometry (p=0.025). Other parameters of the
urodynamic study and the anorectal manometry were not significant correlations in
each overactive and non-overactive detrusor group.
Conclusion: This study showed that there was no significant correlation between
anorectal manometric and urodynamic findings in patients with SCI, except
significant correlation of bladder compliance and MSP in overactive detrusor group.
In addition, anorectal manomatric findings demonstrated no significant difference
between two groups of detrusor activity. We concluded that urodynamic study and
anorectal manometry should be used for evaluating neurogenic bladder and
neurogenic bowel of the patients with SCI, irrespectively of each function.
50 Years Follow-up On Renal Function After Spinal Cord Injury
Marlene Elmelund1; Peter S. Oturai2; Fin Biering-Sørensen3
1Department for Spinal Cord Injuries, Glostrup Hospital, MD and PhD student,
Havnevej 25, 3100 Hornbæk, Hornbæk, Denmark; 2Department of Clinical
Physiology, Nuclear Medicine and PET, Rigshospitalet, MD, Blegdamsvej 9, 2100
Copenhagen Ø, Copenhagen, Denmark; 3Department for Spinal Cord Injuries,
Glostrup Hospital, Professor, MD, DM.Sc, Havnevej 25, 3100 Hornbæk, Hornbæk,
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Glostrup Hospital, Professor, MD, DM.Sc, Havnevej 25, 3100 Hornbæk, Hornbæk,
Denmark
Introduction: Due to neurogenic bladder dysfunction, patients with spinal cord
injury (SCI) are in increased risk of developing renal deterioration, and patients are
recommended to attend a lifelong follow-up program of the renal function. The aim
of this study was to investigate to which extend SCI patients experience renal
deterioration over a 50 year follow-up period and to identify risk indicators associated
with renal insufficiency.
Methods: 119 patients with a traumatic SCI sustained during 1944-1975 were
included. Results from renography, glomerular filtration rate (GFR) measured with
51Cr-EDTA clearance, plasma creatinine, urinary tract images and bladder emptying
methods were obtained from medical records. Kaplan-Meier analyzes were used to
assess the probability and time interval to onset of renal deterioration and risk
indicators were investigated with Cox proportional hazards model. The level of SCI
ranged from cervical to lumbar and severity ranged from Frankel scale A to E.
Results: 59 patients (49.6%) experienced moderate renal deterioration, defined as
functional distribution outside the 40-60% limits on renography or relative GFR ≤ 75
% of expected. The median time to onset of moderate renal deterioration on KaplanMeier time-to-event curve was 43 years post injury. Only dilatation of the upper
urinary tract significantly increased the risk of moderate renal deterioration with an
adjusted hazard ratio of 2.59 (95% CI 1.20-6.61, p = 0.02).
Conclusions: 50 % of the SCI patients experience moderate renal deterioration with a
median onset of 43 years post injury, suggesting that lifelong follow-up investigations
of the renal function are important.
Poo And Pee: Innovative Adaptive Devices To Enhance Independent Bladder
And Bowel Care For Individuals With Tetraplegia
Casper van Koppenhagen1; Maureen van der Graaf2; Quido de Valk3; Marcel Post4
1De Hoogstraat Rehabilitation, Utrecht, Netherlands; 2De Hoogstraat Rehabilitation,
Occupational Therapist, Paranadreef 2, Utrecht, Netherlands; 3De Hoogstraat
Rehabilitation, ehabilitation technician, Paradreef 2, Utrecht, Netherlands; 4De
Hoogstraat Rehabilitation?umicersity Medical Center Groningen, professor i,
Paranadreef 2, Utrecht, Netherlands
Background
One of the major consequences of spinal cord injury is impairment of bladder and
bowel function. Many individuals with tetraplegia are dependent on help from others
in toileting, which is associated with lower levels of self-esteem, participation and
quality of life. With adaptive devices, however, many individuals with tetraplegia can
become independent in bladder and bowel care, increasing the individuals’ quality of
life and lowering societal costs. Since many years De Hoogstraat Rehabilitation has
its own Department of rehabilitation technology
(http://www.dehoogstraat.nl/organisatie/webshop/) which specializes in the
development and tailoring of adaptive devices for communication, self-care and
mobility to each individuals unique needs. Simple, robust and tailor-made are guiding
principles in the development of these devices and some have shown remarkable
effectiveness in clinical practice.
In this multidisciplinary workshop we will present the application of medical devices
to support independence in toileting of individuals with tetraplegia as part of initial
inpatient rehabilitation and in the chronic phase of SCI.
Learning objectives:
- To gain knowledge of adaptive devices that can be applied to enhance independent
toileting for individuals with tetraplegia.
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toileting for individuals with tetraplegia.
- To gain knowledge of the extensive interdisciplinary processes to effectively apply
adaptive devices during and after rehabilitation.
Contents of the workshop
First, we will discuss how devices for bladder and bowel care are applied as part of
initial rehabilitation after tetraplegia and how the physician, occupational therapist,
nurse and rehabilitation technician contribute to this process. Next, we will
demonstrate a variety of useful adaptive devices that we have developed over the
years for individuals with tetraplegia at various cervical levels. We will show how
relatively uncomplicated devices can make a big difference for these individuals.
Faculty
Casper van Koppenhagen, PhD physician, De Hoogstraat Rehabilitation
Quido de Valk, rehabilitation technician, De Hoogstraat Rehabilitation
Maureen van de Graaf, occupational therapist, De Hoogstraat Rehabilitation
Marcel Post, PhD, professor in spinal cord injury rehabilitation, University Medical
Center Groningen and Center of Excellence in Rehabilitation Medicine, De
Hoogstraat Rehabilitation and University Medical Center Utrecht, Utrecht, the
Netherlands
Disclaimer: None of the adaptive devices showed have been approved for use in the
United States by the FDA
Evidence For A New Pattern Of Ejaculation In Men With Spinal Cord Injury:
Ejaculation Dyssynergia And Its Fertility Implications
PREVINAIRE JEAN GABRIEL1; SOLER JEAN MARC2; MIEUSSET ROGER3
1Fondation Hopale, MD, Centre Calvé, 72 esplanade Parmentier, Berck, France;
2Centre Bouffard Vercelli, MD, Cap Peyrefite, Cerbere, France; 3Hôpital Paule de
Viguier, MD, 330, avenue de Grande-Bretagne TSA, Toulouse, France
Purpose
To describe the presence of sperm in the prostatic urethra as a stand-alone ejaculation
entity in men with a neurologic condition.
Materials and Methods
Thirty-three consecutive patients consulting with anejaculation were enrolled. Penile
vibratory stimulations (PVS) were performed in all patients. Prior to the PVS
procedure, the bladder was catheterised and instilled with a buffering medium
(Ferticult®, pink colour). After PVS, the catheterisations were performed in 2 steps:
first, a catheter was inserted through the urethral sphincter in the prostatic urethra,
and its content aspirated. Then, a bladder catheterisation was performed to collect the
Ferticult®.
Results
A total of 42 ejaculations were obtained in 22 patients. Direct prostatic catheterisation
allowed identifying prostatic urethral sperm (PEJ) in 21 samples (50%). There were 8
samples from mixed ejaculations (antegrade and retrograde), 12 samples with pure
retrograde ejaculations, and 1 sample with pure prostatic ejaculation. Patients
presented with spinal cord injury (n=11) or diabetes (n=1).
Compared with the bladder samples, all 21 PEJ samples showed a whitish colour,
different from the pink Ferticult®, greater sperm motility was found in 9 samples
(and lesser in 4), greater sperm count in 12 samples (and lesser in none), a different
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(and lesser in 4), greater sperm count in 12 samples (and lesser in none), a different
pH (> 0.5) in 10 (out of 12 samples), and better sperm cryopreservation in 10 PEJ
samples (for only 4 bladder samples).
PEJ were shown reproducible in 5 patients (14 out of 16 samples).
Conclusion
We identified the presence of prostatic urethral sperm in men with a neurologic
condition. This prostatic urethral sperm should be systematically sought to improve
the outcome of the assisted reproductive techniques, as it showed better semen
characteristics than the retrograde samples.
Co-administration Of Intravesical Botulinum Toxin And Aminoglycosides In
Short Therapy: Are There Neurological Adverse Events?
Elena Andretta1; Massimo Balladelli2; Cristina Zuliani3; Maria Teresa Filocamo4;
Giorgio Artuso5
1Urology Department - General Hospital, DOLO (Venice), Italy; 2Microbiology Unit
- General Hospital, xxx, Riviera XXIX Aprile. 2, DOLO (Venice), Italy; 3Neurology
Department - General Hospital, ......, ........, MIRANO (Venice), Italy; 4Urology
Department - General Hospital, ...., ....., SAVIGLIANO (Cuneo), Italy; 5Urology
Department - General Hospital, ..., Riviera XXIX Aprile, 2, DOLO (Venice), Italy
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INTRODUCTION: Intravesical injections of botulinum toxin (ITox) are the most
effective and less invasive therapy to reduce bladder overactivity. Their commonest
advers event is urinary tract infection (UTI), thus antibiotic therapy is sometimes
necessary before ITox, especially in recurrent UTIs due to multiresistant bacteria.
Aminoglycosides (Am) should be used with caution, as they are neurotoxic and could
potentiate the effect of botulinum toxin (Bot), but in some cases they have been the
more suitable antibiotic. We report our experience about the association ITox and Am
used as short therapy. MATERIALS AND METHODS: From 03/2013 to 02/2014, 23
spinal cord injuried patients underwent ITox during therapy with Gentamicina,
chosen according to the antibiogram, at the dosage of 3-5 mg/Kg/die administred by
single intravenous injection for 5 days (started in average 2 days before ITox).
Onabotulinum 200 U were used. RESULTS: Patients were checked by phone daily
for 21 days after ITox. None neurological complication was reported. One patient
developed UTI with hyperpyrexia, caused by multiresistant Klebsiella pneumoniae, 2
days after ITox and 1 day after suspension of Am. CONCLUSIONS: The fear of
neurological symptoms due to co-administration of Bot and Am comes from literature
of 70s-80s, when Am exacerbated botulism in infants. We did not observe
neurological complications. The strengthening of BOT with Am in short therapy has
not been observed, probably because Bot starts to work when Am has been already
eliminated. The co-administration of Bot and Am is feasible and helpful to avoid
UTI.
Identifying And Classifying Quality Of Life Tools For Assessing Bladder
Dysfunction After Spinal Cord Injury.
Krista Best1; Sander Hitzig2; Karen Ethans3; B. Catharine Craven4; Luc Noreau5
1Centre for Interdisciplinary Research in Rehabilitation and Social Integration
(CIRRIS), Post-Doctoral Fellow, 525, boul. Hamel, bureau H-1312, Quebec, Canada;
2University of Toronto, Senior Research Associate, 263 McCaul Street, Rm 328,
Toronto, Canada; 3University of Manitoba, Associate Professor, RR139 Rehab. Hosp.
- 800 Sherbrook St., Winnipeg, Canada; 4Toronto Rehabilitation Institute, Clinician
Scientist, 520 Sutherland Drive, Toronto, Canada; 5Centre for Interdisciplinary
Research in Rehabilitation and Social Integration (CIRRIS), Director, 525, boul.
Hamel, bureau H-1312, Quebec, Canada

Introduction: Bladder dysfunction (e.g., detrusor sphincter dyssynergia, detrusor
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Introduction: Bladder dysfunction (e.g., detrusor sphincter dyssynergia, detrusor
overactivity) can negatively influence quality of life (QoL) following spinal cord
injury (SCI). However, effective measurement of QoL post-SCI is confounded by
theoretical and measurement issues. The present review identified and classified QoL
outcome measures used to assess the influence of bladder dysfunction post-SCI.
Methods: Electronic databases (Medline/Pubmed, CINAHL, PsycInfo) were
searched for studies published between 1975 to 2014. To be included, studies had to
assess bladder dysfunction on QoL (or related construct, e.g., participation) with 50%
or more study participants having SCI. Using Dijker’s QoL model, outcome measures
were classified as either objective (societal viewpoint) or subjective (patient
perspective).
Results: One hundred and sixteen studies were identified; 37 met the inclusion
criteria. Six studies used study-specific questionnaires lacking psychometric
evidence. Nine objective measures were identified, with the SF-36 (including the SF12) and UDI-6 being the most commonly used. Thirteen subjective QoL measures
were identified, with 6 being specific to bladder dysfunction (e.g., King’s Health
Questionnaire, Incontinence Quality of Life Questionnaire). However, the Qualiveen
was the only subjective measure of bladder dysfunction with psychometric evidence
(Cronbach’s α=0.80; ICC=0.85-0.92) for SCI.
Conclusion: Although several objective and subjective tools have been used to assess
the influence of bladder dysfunction on QoL in SCI, the only condition-specific and
validated measure for SCI identified across studies was the Qualiveen. Further work
is required to develop and validate SCI bladder dysfunction objective measures,
which could be useful for informing policy and practices related to resource
allocation for bladder care post-SCI.
Case Series Review Of Squamous Cell Carcinoma Arising From Cystostomy
Tract
TOMMY YU
UNIVERSITY OF SOUTH FLORIDA, FELLOW PHYSICIAN, 16284 Compton
Heights Place, Tampa, USA
INTRODUCTION
It is known that the risk of bladder cancer in individuals with spinal cord injury (SCI)
and indwelling catheter is over 15 times higher than in the general population.
However, there are also sporadic reports of cancer arising from the suprapubic
catheter tract. The presenting symptoms usually consist of urinary symptoms such as
dysuria or hematuria. Unless diagnostic tests, such as imaging or cystoscopy, are
performed, the diagnosis could be significantly delayed.
METHODS
A literature review using Pubmed was performed. There were five other similar cases
of carcinoma from the suprapubic tract in additional to our own case. We compare
their demographics, presenting symptoms, diagnostic tests, as well as initial and longterm treatment plans.
RESULTS
Hematuria and irritation while voiding were the most common presenting symptoms.
All cases included CT-scan or MRI, and cystoscopic or surgical biopsies in the
workup. Treatment included radical cystectomy and urinary diversion, chemotherapy
and radiation, depending on whether there were metastases. One patient died of postoperative complications. One case did not report follow-up. The remaining cases
demonstrated no recurrence from 6 to 18 months.
CONCLUSIONS In addition to using cystoscopy to monitor development of bladder
carcinoma in patients with chronic catheterization, these cases illustrate that
squamous cell carcinoma can also develop from the suprapubic tract. Further study is
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squamous cell carcinoma can also develop from the suprapubic tract. Further study is
required to explore the mechanism of such development and monitoring techniques.
Bladder Management In SCI Inpatients With Multi Drug Resistant Organisms
In The Urine
Renèe Maschke1; Maria Cristina Pagliacci2; Maria Cristina Tascini3; Antonella
Repetto4; Sauro Biscotto5
1Spinal Unit of Perugia Italy, Head Physician, Spinal Unit, Hospital of Perugia. St.
Andrea delle Fratte, Perugia, Italy; 2Spinal Unit of Perugia, Physician, Spina Unit,
Hospital of Perugia,, St. Andrea delle Fratte, Perugia, Italy; 3Spinal Unit of Perugia,
Urologist, Spinal Unit, Hospital of Perugia, St. Andrea delle Fratte, Perugia, Italy;
4Microbiology Institute, University of Perugia, Biologist, Istitut of Microbiology,
Hospital of Perugia, St. Andrea delle Fratte, Perugia, Italy; 5Spinal Cord of Perugia,
Urologist, Spinal Unit, Hospital of Perugia, St. Andrea delle fratte, Perugia, Italy
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Introduction
The management of urinary tract infections (UTIs) with multi drug resistant
organisms (MDRO) requires knowledge of epidemiology and of predisposing factors
to minimise the risk for SCI inpatients. Report from an Italian SCI Unit.
Methods
A retrospective study was conducted on all inpatients in 2012/13, evaluating urine
cultures positive (UC+ ) for MDRO and clinical data allowing distinction between
asymptomatic bacteriurias (AB) and urinary tract infections (UTIs)
Results
35 SCI patients had 79 MDRO UC+: 61 AB and 18 UTIs. The isolated germs were
(AB/UTI): Klebsiella pneumoniae (26/6), Enterococcus (17/0), E. coli (11/7), Staph.
Aureus (8/0), Staph spec. (6/0), Proteus (3/1), Pseudomonas (3/1), Corynebacterium
(1/0), Enterobacter (1/1), Klebsiella p. + E. coli (2/2), Klebsiella P. + Enterococcus
(1/0). UTIs with MDRO: 11/29 ESBL producing germs, 7/30 carbapenemase
producing germs. 65/79 UC+ (85%) were associated to antibiotic treatment during 2
months prior to UC, 46 (58%) to different urological complications; 41 (52%) to
indwelling catheters(IC). Antibiotic treatment was provided when symptomatic UTI,
IC removed when possible, urine pH and intestinal flora optimised (fitotherapy and
lactic acid fermentation products). This management lead to germ eradication in
31/35 (88,5%). In remaining cases sensibility to some antibiotics could be reachieved.
Conclusion
UTIs were mostly caused by gram negative ESBL and carbapenemase producers.
Previous antibiotic therapy, urological complications and IC were associated to
isolation of MDRO. The situation was often resolved by awareness in over time
management.
Intermittent Catheter Trial - Midlands Centre For Spinal Cord Injuries
(MCSC)
REBECCA WARREN1; ALISON PRICE2; SAMANTHA SMYTH3
1Midlands Centre for Spinal Injuries, Ward Manager, Midlands Centre for Spinal
Injuries, Robert Jones and Agnes Hunt Foundation Trust Hospital, Gobowen,
Oswestry, UK; 2Midlands Centre for Spinal Injuries, Ward Sister, Midlands Centre
for Spinal Injuries, Robert Jones and Agnes Hunt Foundation Trust Hospi, Gobowen,
Oswestry, UK; 3Midlands Centre for Spinal Injuries, Staff Nurse, Midlands Centre
for Spinal Injuries, Robert Jones and Agnes Hunt Foundation Trust Hospi, Gobowen,
Oswestry, UK
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Oswestry, UK
Abstract
Background
As part of the drive to deliver effective quality care and to improve the patient and
staff experience, we decided to investigate catheter management within the unit.
Historically uncoated intermittent catheters requiring a sterile catheter pack, cleansing
fluid and lubricant were solely used for all patients and nurses performing intermittent
catheterisation.
Purpose
The purpose of the study was to explore respondent’s views of a range of hydrophilic
catheters, to allow future decision making on which catheters are most effective for
our cohort. We implemented rigorous training on the principles of intermittent
catheterisation for both qualified and un-qualified nurses. Part of the training included
familiarisation of the hydrophilic catheter products which were to be used in the trial.
Aims
Enable informed choice
Apply evidenced based care
Reduce episodes of urinary tract infection
Monitor cost improvements
Methodology
The study was undertaken over one month aimed at all new spinal cord injured. A
quantitative approach using a self-completion questionnaire for both the nurse trainers
and the four patients entered into the study. The respondents scored the effectiveness
of specific features of each catheter trialled using a Likert scale. Patients’ trialled two
different catheter types chosen by the nurse which were provided by six catheter
manufacturers.
Results
The patients always preferred the first catheter trialled and reluctant to try other
products
There was a number of catheters which were rated higher than others in all
categories
UTI rates were significantly reduced when compared to the previous year
We noticed a reduction of costs
Limitations
Trial period unsuitable
Very small cohort
Conclusions
The study, despite its short length demonstrated improved outcomes for patients,
reduced costs, and increased staff knowledge. A second phase is planned over six
months to include outpatient department and re-admissions to the unit.
To Describe Urine Microbiome Changes During Health And Disease In People
With Spinal Cord Injury.
NEEL SHAH1; MARCOS PEREZ-LOSADA2; LJUBICA CALDOVIC3; BRUCE
SPRAGUE4; EDUARDO CASTRO-NALLAR5; MICHAEL HSIEH6; KARUNA
PANCHAPAKESAN7; BRENNAN HARMON7; INGER LJUNGNERG8; HANS
POHL6; SUZANNE GROAH9
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POHL6; SUZANNE GROAH9
1MedStar National Rehabilitation Hospital, Research Fellow, 102 Irving St NW,
Washington, DC, USA; 2Computational Biology, George Washington University,
Assistant Research Professor, 45085 University Drive, Ashburn, VA, USA;
3Department of Integrative Systems Biology, Children's National Health System,
Research Assistant, 111 Michigan Ave NW, Washington, DC, USA; 4Division of
Urology, Children's National Health System, Research Coordinator, 111 Michigan
Avenue, NW, Washington, DC, USA; 5Computational Biology, George Washington
University, PhD student, 45085 University Drive, Ashburn, VA, USA; 6Division of
Urology, Children's National Health System, Attending Physician, 111 Michigan Ave
NW, Washington, DC, USA; 7Department of Integrative Systems Biology, Children's
National Health System, Research Coordinator, 111 Michigan Ave NW, Washington,
DC, USA; 81MedStar National Rehabilitation Hospital, 102 Irving St., NW,
Washington, DC, 20010, Research Program Manager, 102 Irving St NW,
Washington, DC, USA; 9MedStar National Rehabilitation Hospital, Principal
Investigator, 102 Irving St NW, Washington, DC, USA
Objective: To describe urine microbiome changes during health and disease in people
with spinal cord injury.
Design: Repeated measures case series
Methods: 25 urine samples were collected from 8 adult SCI patients via their usual
method of bladder drainage during periods of health, urinary symptoms, and postantibiotic treatment. Urinalysis, urine culture, and urine metagenomics were
performed on all samples. Urinalysis and culture were performed using standard
microbiology procedures. For metagenomic analysis, DNA was isolated from
prepared bacterial pellets, amplified, and checked for purity prior to pyrosequencing
using the Pacific Biosciences sequencer. Data was analyzed to obtain descriptions of
the urine microbiome to the level of the bacterial species.
Results: 25 samples collected from 7 male and 1 female, mean age 38.5 (21-70), and
SCI level C5-T10. Urinalyses revealed pyuria range of 0-29 wbc/hpf with positive
cultures >100000 cfu/ml in 17/25 samples. 25/25 samples had bacterial DNA present
regardless of clinical state. Nucleic acid concentration ranged from 0.5 – 267
ng/microliter. There was no contamination on gel runs. There was a significant
difference in within subject urine microbiomes during different states of health.
Microbiome assessments consistently identified bacterial species not present on
cultivation.
Conclusion: There was a difference in pyuria, leukocyte esterase, nitrite, and bacterial
counts by state of health. Unique microbiomes characterized states of health and
disease within subjects. Metagenomic analysis of urine has the potential to enhance
our understanding of urinary health and disease, and response to treatment.
Quality Improvement Project: Improving The Performance Of Nutrition
Screening In The National Spinal Injuries Centre.
SAMFORD WONG1; DEBBIE GREEN2; DOUGLAS CHARLTON3; CLARE
HILLIER4; MOFID SAIF5
1NATIONAL SPINAL INJURIES CENTRE, DIETETIC RESEARCH LEAD, Stoke
Mandeville Hospital, Mandeville Road, Aylesbury, UK; 2NATIONAL SPINAL
INJURIES CENTRE, LEAD NURSE, Stoke Mandeville Hospital, Mandeville Road,
Aylesbury, USA; 3NATIONAL SPINAL INJURIES CENTRE, ASSOCIATE CHIEF
NURSE, Stoke Mandeville Hospital, Mandeville Road, Aylesbury, USA;
4NATIONAL SPINAL INJURIES CENTRE, INFORMATION MANAGER, Stoke
Mandeville Hospital, Mandeville Road, Aylesbury, USA; 5NATIONAL SPINAL
INJURIES CENTRE, CONSULTANT SURGEON, Stoke Mandeville Hospital,
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INJURIES CENTRE, CONSULTANT SURGEON, Stoke Mandeville Hospital,
Mandeville Road, Aylesbury, USA
Introduction: A disease-specific nutrition screening (NS) tool, the Spinal Nutrition
Screening Tool (SNST) was developed to screen SCI patients for malnutrition1.
Although NS compliance has become a performance indicator and the compliance
was reported via annual audit2. No information available outside the audit period. To
fulfill this performance gap, we collaborate with information manager to (1) provide
weekly NS compliance data to managers via email and; (2) provide one-to-one follow
up to individual nurse who did not comply with NS. The aims of the present audit
were to assess these quality-improvement initiatives (QI) effect on the use of the NS
tool.
Methods: This audit was conducted during Nov 2013 and Nov 2014, in a UK SCI
centre. NS data (presence of a correctly completed SNST within 24 hrs of admission)
were collected weekly by information manager via computerised medical record. A
Chi-squared test was used to compare the number of completed tools in 4 seasons.
Results: Five-hundred and eleven patients admitted to SCIC during the study period.
The compliance of NS has improved significantly overtime [Winter 2013: 35.6%
(47/132); Spring 2014: 40.6% (52/128); Summer 2014: 67.4% (93/138); Autumn
2014: 69.9% (79/113), p<0.0001].
Discussion: The compliance of NS appears to have improved in the NSIC. The QI
appears to have been effective in increasing the use of the SNST tool. The weekly
email update and one-to-one training is useful to effectively help SCIC staff to
complete the nutrition screening tool.
References
1. Wong S et al (2012) Eur J Clin Nutr 66, 382-387.
2. Wong S et al (2012) Gut 61, A89.
Patients With Thoracic Trauma And Concomitant SCI Have A Markedly
Decreased Mortality Rate Compared To Patients Without SCI
Citak Mustafa1; Grasmücke Dennis1; Cruciger Oliver1; Meindl Renate2; Schildhauer
Thomas A.2; Aach Mirko3
1BG-University Hospital Bergmannsheil, Resident, Bürkle-de-la-Camp Platz 1,
44789, Bochum, Germany; 2BG-University Hospital Bergmannsheil, Head of
Department, Bürkle-de-la-Camp Platz 1, 44789, Bochum, Germany; 3BG-University
Hospital Bergmannsheil, Attending, Bürkle-de-la-Camp Platz 1, 44789, Bochum,
Germany
Introduction: Spine fractures or spinal cord injuries are common concomitant injuries
following thoracic injuries. The present study was performed to compare the clinical
outcome, with special focus on the mortality rate of thoracic injuries, in patients with
and without spinal cord injury. Methods: Patients, who were treated between January
1998 and December 2012 for a thoracic trauma with concomitant SCI at our hospital,
were included in this retrospective cohort study. Patients with an injury severity score
(ISS) =9 and abbreviated injury scale (AIS) Thorax =2 were our inclusion criteria. A
total of 54 patients met the inclusion and exclusion criteria and were enrolled. From
the same time interval, 61 patients with a thoracic injury without SCI were randomly
selected as controls. The mortality rate was calculated in both groups. Results:
Patients with SCI have a 70% reduction in the chance of dying compared to patients
without SCI following thoracic trauma (HR=0.34; 95%CI=0.13-0.89; p=0.028).
Gender (HR=0.61; 95% CI: 0.24-1.56, p=0.306), ISS (HR=1.00 95% CI: 0.97-1.03,
p=0.93) and the Charlson Comorbidity Index (CCI) (HR=1.32; 95% CI: 0.63-2.74,
p=0.46) had no effect in the risk of dying. Conclusions: Our results demonstrate that
patients with thoracic trauma and concomitant SCI had a markedly decreased
mortality compared to patients without SCI, although the ISS and the CCI did not
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mortality compared to patients without SCI, although the ISS and the CCI did not
influence the risk of dying. The exact pathomechanism is not allegeable to this date.
However, we assume that altered immune reaction in patients with SCI might play an
important role in the decreased mortality rate.
Perinatal Care For Women With SCI: Coming Together To Bridge The Gaps
SHEA HOCALOSKI1; STACY ELLIOTT2; ANDREI KRASSIOUKOV3;
MELANIE BASSO4; RUTH MARSHALL5; ERIKA NILSSON6; NORA
SANDHOLDT7
1GF Strong Rehabilitation Center, Vancouver, Canada; 2GF Strong Rehabilitation
Center, Sexual Medicine Consultant, 4255 Laurel Street, Vancouver, Canada;
3Blusson Spinal Cord Center, Professor, Dep. Medicine, Div. Phys .Med. & Rehab,
818 West 10th Avenue, Vancouver, Canada; 4Children's & Women's hospital, Senior
Practice Leader-Perinatal, 4500 Oak Street, Vancouver, Canada; 5Hampstead
Rehabilitation Centre, Medical Director, South Australian Spinal Cord Inj, 207255Hampstead Road, Northfield SA, Australia; 6Spinalis, Project coordinator
(Spinalis Foundation), Frösundaviks allé 13, 169 89, Solna, Sweden; 7Spinalis,
Project manager Mammapappalam, Anckargripsgatan3 211 19, Malmö, Sweden
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Introduction: In North America, women represent a third of the spinal cord injury
(SCI) population. A substantial number of those women affected by SCI are of
childbearing. The majority of women with SCI, experience regular fertility, are
capable of becoming pregnant and giving birth vaginally; however, these women
often encounter barriers to becoming a mother. Despite these difficulties, there
continues to be many unanswered research questions that may guide best practices in
this area. Findings from a workshop (Vancouver BC Nov 2013) and online survey of
consumers, health care providers and researchers from across Canada revealed three
themes: 1) a lack of Knowledge both for consumers and care providers, 2)gaps in
Access to services and information, and 3) a need for Collaboration both between the
consumer and health care providers and amongst health care providers throughout the
perinatal journey. With these themes in mind, the objectives for this workshop are:to
highlight the personal impact of these barriers to women with SCI and their
families,to present a multidisciplinary perspective of the common issues in the
perinatal phases of pre-pregnancy, pregnancy, labour and delivery and postpartum,to
share the current strategies for bridging the gaps in services internationally,
andfurther explore the potential for on-going international collaborations with the
focus on innovative ways to connect Methods: The workshop will include
presentations by a panel of international multidisciplinary and consumer experts who
will highlight the best practices to date on the most common medical and
psychosocial challenges in the management of pregnancies and labour in women with
SCI. Topics will include: pre-conception considerations, prenatal and pregnancy care,
labour and delivery and postpartum care. A facilitated open discussion between all
panel members and workshop attendees will be encouraged. Conclusions: Participants
of the workshop will have a unique opportunity to hear diverse perspectives on
perinatal care for women with SCI. We hope that participants of the workshop will
also be able to update their knowledge and make new connections and collaborative
partnerships that will be invaluable for the future care of women with SCI.
Epidemiology Of Spinal Cord Injury In Ireland. Part 1: Evaluation Of Record
Accuracy. And Results Of A Feasibility Study
EIMEAR SMITH1; PATRICIA FITZPATRICK2
1National Rehabilitation Hospital, Consultant in Rehabilitation Medicine,
Rochestown Avenue, Dun Laoghaire, Co. Dublin, Dublin, Ireland; 2University
College Dublin, Director - UCD centre for Health Services Research, School of
Public Health, Physiotherapy &, Population Science, UCD, Dublin 4, Dublin, Ireland
Introduction: Data from Ireland in the 2013 WHO/ISCoS report, International
perspectives on spinal cord injury (SCI) was collected in 2000. Updated information
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perspectives on spinal cord injury (SCI) was collected in 2000. Updated information
is required to contribute to the global mapping project and to inform local healthcare
funding policy. Having one specialist spinal cord injury centre (SCIC) for
rehabilitation in Ireland should facilitate population based research. A 3-part study of
SCI epidemiology in Ireland is planned. The primary objective of part 1 of the study
was to optimise accuracy of retrospective (part 2) and prospective (part 3) data
collection. As a secondary objective, retrieved data was analysed to guide whether
there has been a change in traumatic spinal cord injury (TSCI) epidemiology since
last examined in 2000. Non-traumatic spinal cord injury (NTSCI) data was not
analysed due to the volume of missing data.Methods: To ascertain if all new
traumatic and non-traumatic SCI diagnoses are captured, figures were compared from
the patient administration system (PAS) of the national SCIC and the national coding
system for all hospital discharges (Hospital Inpatient Enquiry, HIPE). To determine
potential yield from a retrospective healthcare record (HCR) review, a feasibility
study was performed. Healthcare records of patients discharged from rehabilitation in
2006 and 2011 were reviewed for information on gender, age at TSCI, aetiology,
level/severity, length of stay, discharge destination. Results:Figures obtained from
PAS and HIPE are similar for TSCI but not NTSCI. HIPE reported 133 more cases of
NTSCI for 2006 and 226 more cases for 2011, compared with PAS. All HCRs from
2011 were retrieved; 2.3% of data was missing. For 2006, 9.2% of HCRs could not be
found resulting in 20.7% total missing data. Incidence of TSCI fell from 19 per
million in 2006 to 10 per million in 2011. In both years, majority of patients were
male (84% 2006, 83% 2011) and incomplete tetraplegia was the largest group (40%
2006, 37% 2011). Mean age at TSCI was significantly greater in 2011 (47 years
(SD19.1)) than in 2006 (40 years (SD18.6)), p=0.046. Falls followed by
transportation were the most common causes; falls incidence per million was similar
in the 2 years (7.3 in 2006, 5.7 in 2011), p>0.05. Transportation incidence fell
significantly from 2006 to 2011 (6.4 vs. 2.4 per million), p=0.003. Injury
level/severity but not age influenced rehabilitation length of stay. There was a nonsignificant increase in mortality rates from 6.2% for those injured in 2006 to 8.2% for
those injured in 2011. Conclusions: The PAS of the national SCIC is a reliable data
source for research on TSCI but not NTSCI. A retrospective HCR review of TSCI
cases from 2010 through 2014 will provide data to inform local health policy and
establish epidemiological trends. A prospective study of TSCI epidemiology will be
performed in 2016 to inform global mapping, supported by a new national census in
April 2016. The changing trends in TSCI epidemiology (caused by falls, increasing
age, more incomplete tetraplegia) across Western Europe also seem to be occurring in
Ireland.
Impact Of Muscle Spasms On Resting Energy Expenditure In A Female With
Spinal Cord Injury: A Case Report
AMY NEVIN1; KHANH NGUYEN2; SRIDHAR ATRESH3; ANGELA VIVANTI4;
INGRID HICKMAN5
1Princess Alexandra Hospital, Brisbane, Queensland, Australia, Dietitian, 199
Ipswich Road, Woolloongabba, Brisbane, Australia; 2Princess Alexandra Hospital,
Brisbane, Queensland, Australia, Physiotherapist, 199 Ipswich Road,
Woolloongabba, Brisbane, Australia; 3Princess Alexandra Hospital, Brisbane,
Queensland, Australia, Director, Queensland Spinal Cord Injuries Service, 199
Ipswich Road, Woolloongabba, Brisbane, Australia; 4Princess Alexandra Hospital,
Brisbane, Queensland, Australia, Research and Development Dietitian, 199 Ipswich
Road, Woolloongabba, Brisbane, Australia; 5Princess Alexandra Hospital and Mater
Research Institute, University of Queensland, Translational Re, Principal Research
Fellow, 199 Ipswich Road, Woolloongabba, Brisbane, Australia
Introduction: Clinical observations allude to the potential hypermetabolic effects of
spasticity following spinal cord injury (SCI), however impact on daily energy needs
is unclear. Indirect calorimetry (IC) is the gold standard for assessing resting energy
expenditure (REE) as predictive equations are inaccurate in SCI. This case describes
changes to REE in a 36yo female (T3 AIS A SCI) requiring escalating therapies to
manage severe spasticity.
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manage severe spasticity.
Methods: REE was measured using IC (canopy hood) at 4, 16, 17 and 20 months
post injury. Spasticity severity was assessed using the Modified Ashworth Scale
(MAS) and subjective patient reports. Body weight and antispasticity medications
were recorded throughout.
Results: A significant reduction in REE was observed between 4 and 16 months post
injury (from 1710kcal/day to 1238kcal/day), corresponding with 8kg weight loss (and
visible lower limb muscle wasting). Despite an increase in antispasticity medications
and patient reported improvements in spasm frequency, foot tapping and leg thrusts,
MAS was stable at 4 at both time points. Over the following months, cessation of oral
antispasticity medications and insertion of an Intrathecal Baclofen pump showed REE
and MAS stabilised (1278kcal/day and 1276kcal/day, MAS=1 at 17 and 20 months
post injury respectively) and weight increased by 4kg.
Conclusion: With improved spasticity there was a clinically significant reduction in
REE with consequent weight gain. Findings provide valuable insight for health
practitioners working in SCI as to the dynamic changes in energy needs due to
spasticity and demonstrates the advantages of routine IC to assess REE in this group.
Elevated Levels Of HMGb1, A Pro-inflammatory Cytokine, In Individuals With
Either Acute Or Chronic SCI
ONA BLOOM1; ANGELOS PAPATHEODOROU2; MATTHEW BANK3; ADAM
STEIN4
1Hofstra North Shore-LIJ SOM; Feinstein Institute, Manhasset, USA; 2Feinstein
Institute, Senior Research Assistant, Feinstein Institute, 350 Community Drive,
Manhasset, USA; 3Hofstra North Shore-LIJ SOM; North Shore Univ. Hospital,
Director, Trauma Center, North Shore Univ Hospital, 350 Community Drive,
Manhasset, USA; 4Hofstra North Shore-LIJ SOM, Chairman, Dept. of Physical
Medicine & Rehab, 1554 Northern Blvd., Dept. of Physical Medicine &
Rehabilitation, Manhasset, USA
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Introduction: Traumatic spinal cord injury (SCI) induces acute and chronic
inflammation. In preclinical models, inflammation promotes secondary tissue damage
and worsens functional recovery. Less is known in individuals with SCI, where
immune dysfunction may correlate with injury severity and/or functional outcomes.
The objective here was to test whether HMGb1, an inflammatory cytokine elevated in
several neurological disorders, is elevated in individuals with either acute or chronic
SCI. Methods: We performed a prospective, observational study of HMGB1 levels in
uninjured adults (n=37) and adults with either acute (<1 week, n=18) or chronic (>1
year, n=21) SCI. Clinical/demographic variables were collected. Plasma HMGb1 was
measured by ELISA. Injuries in individuals with acute SCI ranged from C1-T12 and
AIS grade A-D. Injuries in individuals with chronic SCI ranged from C4-T10 and
included AIS grade A, C and D. Results: In individuals with acute SCI, HMGb1
levels were significantly elevated within the first week post injury (P<0.0001). In a
separate cohort of individuals with chronic SCI, HMGb1 levels were also
significantly higher than in uninjured individuals (P<0.02). Conclusions: These data
provide the first evidence that circulating HMGb1 is elevated in individuals with
either acute or chronic SCI. Significant limitations of this study are: data were
compared to uninjured individuals instead of those with non-neurological trauma and
the small number of subjects, so observations may not be generalizable. Future
longitudinal studies are needed in a larger number of subjects to examine if HMGB1
levels correlate with injury level, severity or secondary complications of living with
SCI.
Implementing The International Spinal Cord Injury Data Sets, ISNCSCI
Algorithms And Other SCI Tools Into Electronic Medical Records
WILLIAM WARING1; GIANNA M. RODRIGUEZ2; KRISTEN WALDREN3; FIN
BIERING-SØRENSEN4; CHRISTIAN SCHULD5; RUEDIGER RUPP6; JAY
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BIERING-SØRENSEN4; CHRISTIAN SCHULD5; RUEDIGER RUPP6; JAY
LEVIN-GLEBA7
1Medical College of Wisconsin, 9200 Wisconsin Avenue, Milwaukee, Wisconsin,
USA; 2UNIVERSITY OF MICHIGAN, Assistant Professor, 325 East Eisenhower
Suite 100, Ann Arbor, Michigan, USA; 3Rick Hansen Institute; Vancouver Coastal
Health, National Clinical Liaison; Physical Therapist, Rick Hansen Institute;
Vancouver Coastal Health, Vancouver, Canada; 4Institution:Departement for Spinal
Cord Injuries, Rigshospitalet and Glostrup Hospital, Consultant, Havnevej 25, 3100
Hornbæk, Denmark; 5Heidelberg University Hospital, Consultant, Schlierbacher
Landstr. 200a, 69118 Heidelberg, Heidelberg, Germany; 6Heidelberg University
Hospital, Spinal Cord Injury Center, Head of Experimental Neurorehabilitation,
Schlierbacher Landstr. 200a, 69118 Heidelberg, Heidelberg, Germany; 7EPIC,
Implementation Consultant, 1979 Milky Way, Verona, Wisconsin, USA
Electronic Medical Records (EMR) are revolutionizing health care record creation
and data collection. EMR can: 1)Improve the efficiency of clinical documentation and
communication through the use of standard variables, smart forms and note writers,
2)Improve clinical, educational, quality improvement and research knowledge by
using accepted discrete variables to study benchmarking/outcomes at a departmental,
institutional, program and cross institutional levels, 3)Decrease the amount of
supervision and training for teaching students or staff clinical documentation, 4)Aid
descriptive investigations and promote analysis of underlying causes and
relationships by systematized collection of data across institutions, and 5)Facilitate
the ease and decrease the cost of research by eliminating the need to search, extract
and re-enter data for interventional and observational research, and recruitment for
clinical trials.
EMR are very complex and early experiences have clearly demonstrated the need for
providers to become their own best advocates and be involved at a very early stage of
EMR acquisition. The Workshop objectives are first to educate/promote EMR and
second explore the utility of creating a consortium to work with as many EMR
providers to standardize SCI etools along with a review/revision process.
EDUCATIONAL GOALS: Participants will understand: 1)How EMR can be used
for documentation, 2)How EMR can extract data, create narratives and write data
reports, 3)The currently available SCI EMR tools including the International SCI
Data Sets(ISCIDS) and the ISNCSCI Algorithms, 4)Discuss the need for a SCI
community consortium to work with all EMR providers, and 5)Circulate a survey for
SCI providers to start a SCI EMR Consortium.
Agenda:
Overview of EMR in clinical care, benchmarking and research – Waring
The Danish SCI model for EMR - Biering-Soerensen
SCI eTools ISCIDS - Biering-Soerensen RHI
ISNCSCI Algorithm - Walden
EMSCI ISNCSCI Algorithm - Schuld and Rupp
Integrating SCI tools in a new EMR Environment – Levin-Gleba, Biering-Soerensen
and Waring
Integrating SCI tools in an existing EMR environment – Rodriquez and Levin-Gleba
Precedence for EMR providers working with specialties - Waring
Discussion for the need for a SCI community consortium for EMR SCI Tools – Panel
and audience

and audience
Immunological Property Of Human Induced Pluripotent Stem Cells-derived
Neural Stem Cells As A Cell Source Of Transplantation Therapy For Spinal
Cord Injury
Masahiro Ozaki1; Go Itakura1; Hiroki Iwai1; Akio Iwanami1; Hideyuki Okano2;
Masaya Nakamura1
1Department of Orthopaedic Surgery, Keio University School of Medicine, 35
Shinanomachi Shinjuku-ku, Tokyo, Japan; 2Department of Physiology, Keio
University School of Medicine, 35 Shinanomachi Shinjuku-ku, Tokyo, Japan
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Introduction
Recent studies demonstrated the effectiveness of transplantation of human induced
pluripotent stem cells-derived neural stem cells (hiPSC-NSCs) for sub-acute spinal
cord injury (SCI). Since allogeneic transplantation will be projected in first-in-human
trial taking advantage of iPS bank in CiRA, immunological investigation of hiPSCNSCs is crucial. The purpose of this study is to determine immunogenicity and
immune response of hiPSC-NSCs in vitro.
Materials and Methods
The expression of immune-related surface antigens on hiPSC-NSCs was analyzed
using flow cytometry and PCR. Effects of inflammatory circumstance and passage
number of hiPSC-NSCs on immunogenicity were also evaluated. Mixed lymphocyte
reaction (MLR) was performed to evaluate the degree of immune response in vitro.
hiPSC-NSCs inactivated by irradiation were co-cultured with allogeneic lymphocyte
and proliferation of lymphocyte was measured quantitatively by radioactivity counter.
Results
More than 80% of hiPSC-NSCs expressed HLA class I. IFN-γ administration
significantly increased the expression of HLA class I and CD54. In contrast, less than
0.5% of hiPSC-NSCs expressed HLA class II or co-stimulatory molecules that play
an important role in antigen presentation. In MLR, proliferation of lymphocyte cocultured with hiPSC-NSCs was significantly suppressed compared to that co-cultured
with allogenic lymphocytes. Multiple passages less than 7 times did not affect the
expression of surface antigen and the activation of lymphocyte mixed with hiPSCNSCs.
Conclusions
Immunological examination revealed that hiPSC-NSCs exhibited low
immunogenicity, and that hiPSC-NSCs suppressed the lymphocyte proliferation in
MLR, suggesting their immunomodulatory function. Multiple passages of hiPSCNSCs less than 7 times did not influence their immunogenicity.
Clinical Characteristics Of Medical Teleconsultation For Individuals With
Chronic Spinal Cord Injury (SCI).
C A THIYAGARAJAN1; MURLI THIYAGARAJAN2; M Belci3
1National Spinal Injuries Centre, Stoke Mandeville Hospital, Associate Specialist,
National Spinal Injuries Centre,, Stoke Mandeville Hospital, Aylesbury, UK; 2St
Georges Medical School, Medical Student, 2 Marlborough Road, Aylesbury, UK;
3National Spinal Injuries Centre, Consultant, Stoke Mandeville Hospital, Aylesbury,
UK
Study Design: Retrospective Study. Aims: To analyse the indications for
teleconsultation by rehabilitation physician and raise the awareness of physicians to
adopt teleconsultation to their clinical tools in assessing and following up individuals
with chronic SCI. Settings: Telemedicine Clinic run by a senior rehabilitation

S1P104

with chronic SCI. Settings: Telemedicine Clinic run by a senior rehabilitation
physician in a national spinal injuries centre. Methods: 47 adults with chronic SCI
who were referred by a consultant in spinal injuries during Dec 2013 to Dec 2014
were studied. Data was collected from electronic patients’ records. Results: All were
at least 2 years after injury. Sex: 32 males (68%) and 15 females (32%); Mean (SD)
Age: 43 (+/-15) years; Duration of paralysis: 14 (+/-12) years; Neurological level :
Cervical: 29, thoracic: 18. 36 (77%) were above T6; AIS: A-14; B-7; C-10; D-16. 33
(70%) were incomplete lesions; Reasons for referrals: Neurogenic pain- 24 (51%);
Severe spasticity- 9 (19%) and Pain and spasticity- 14 (30%). Simplified Goal
Attainment Scale (GAS)- 100% and Visual Analogue Scale (VAS)- 81% were used
before and during teleconsultation as outcome measurements to assess the response to
added or reduced medications with or without interventional procedures performed in
the spinal outpatient clinic. Mean (SD) travel distance from home to our centre: 42
+/- 28 miles. Conclusions: Earlier study from this cohort on individuals with chronic
SCI revealed that majority of them highly valued teleconsultation. This study showed
that main indications for referral were neurogenic pain and/or spasticity with
polypharmacy. The most frequently referred individuals were with incomplete lesions
at T6 and above.
Acute Effects Of Combined Arm Cranking And Functional Electrical
Stimulation On Interleukin 6 Expression In Spinal Cord Injured Individuals.
David Bentley1; Jarryd Slater2; Jillian Clark3; David Sharkey4; Katie Bourke5
1University of Adelaide, Adelaide, Australia; 2University of Adelaide, Research
scholar, School of Medical Science, Adelaide, Australia; 3 South Australian Spinal
Cord Injury Research Centre, Research Fellow, Hampstead Rehabilitation Centre,
Adelaide, Australia; 4University of Adelaide, Lecturer, Faculty of Health Sciences,
Adelaide, Australia; 5Hampstead Rehabilitation Centre, Senior Physiotherapist, Royal
Adelaide Hospital, Adelaide, Australia
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Introduction: Exercise training in SCI may positively modulate chronic low grade
inflammation (LGI) by reducing basal levels of interleukin-6 (IL-6). An acute
exercise induced increase in serum IL-6 with exercise is also believed to reflect
modified muscle metabolism but is dependent on muscle mass engaged during
exercise. The purpose of this study was to determine the acute cardiovascular and
cytokine response to arm cranking (AC), functional electrical stimulation (FES)
cycling or a hybrid exercise (FES+AC) in SCI-ed individuals.Methods: 5 SCI-ed
subjects exercised for 25 minutes at an intensity equivalent to 60% of maximum
predicted work capacity in AC, FES and AC+FES. Fingertip blood samples were
obtained before and 30 minutes after exercise for multiplex platform analysis of IL-6,
Il-10 and tumor necrosis factor alpha (TNFɑ). A system (Cosmed K4, B2) of indirect
calorimetry measured the cardiovascular response to each exercise condition.Results:
Oxygen uptake (VO2) (ml. min-1) was significantly (p=0.021) higher after AC and
FES + AC compared to FES alone (AC= 928.70±431.10, FES= 303.91 ± 84.83,
AC+FES= 999.35 ±295.42). There was no significant difference pre to post exercise
in the expression of for IL6, IL10 and TNFa across all exercise groups but there was a
trend towards a post exercise significant increase for IL6 after AC and FES
(P=0.0658).Conclusions: The data from this study suggests that clinical FES
protocols may have the potential to modulate LGI but ineffective at inducing
cardiorespiratory stress when compared to AC and AC+FES.
Effect Of Compression Time Related To Anterior Vs Posterior Spinal Cord
Contusion
FRANCIS CLICHE1; YVAN PETIT2; JEAN-MARC MAC-THIONG3
1Ecole de Technologie Superieure, Ph.D. Student, 5400, boul. Gouin Ouest,
Montreal, Canada; 2Ecole de Technologie Superieure, Professor, 1100, rue NotreDame Ouest, Montreal, Canada; 3Hopital Sacre-Coeur de Montreal, Orthopedist,
5400, boul. Gouin Ouest, Montreal, Canada
Introduction
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Introduction
Spinal cord injury (SCI) typically occurs with burst-type vertebral fractures where
bone fragments hurt the spinal cord (SC) anteriorly. Experimental animal models
usually reproduce SCI mechanisms from a posterior impact focussing generally on
primary injury mechanisms. The relevance of early SC decompression surgery is
currently subject to controversy. In fact, secondary injury, caused by long post-impact
compression time, could affect significantly neurological deficits. The objective of
this study is to investigate the role of impact location (anterior vs posterior contusion)
and compression time after impact on the physiological reactions of the animal.
Methods
An impactor (50g and 5mm diameter) was dropped on SC from 100mm height at T10
on 6 Landrace pigs. The compression was maintained 60min post-impact for 4
specimens (2 ventral, 2 dorsal) and 5min for 2 specimens (1 ventral, 1 dorsal). The
outcome measures were: compression displacement, blood pressure (BP), heart rate
(HR) and macroscopic inspection of SC.
Results
Post versus pre-impact analysis shows physiological instability in ventral contusion
with HR varying up to 10.0 beats/min and BP up to 4.2 mmHg more than dorsal
contusion. Moreover, HR varied 8.0 beats/min and BP 7.7 mmHg more with 60min
contusion time than 5min. Compression displacement and macroscopic inspection
correlate similar observations.
Conclusions
This is the first study to compare ventral and dorsal contusion on SCI animal model.
The results show that anterior impact location affect SCI mechanisms differently than
posterior impact, and that secondary injury mechanisms, represented here by the
compression time, significantly affect physiological reaction.
Lower Motor Neuron Dysfunction In Patients With Chronic Cervical Spinal
Injury Undergoing Nerve Transfer Surgery And Its Potential Relevance To The
T
NILAY YALCIN; Jodie Hahn; Cathy Cooper; Stephen Flood; Michael Weymouth;
Natasha van Zyl
Victorian Spinal Cord Service, Austin Health, Heidelberg, Australia
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Introduction: In cervical spinal cord trauma, injury to motor neurons at the level of
the lesion results in a lower motor neuron (LMN) denervation of the muscles they
innervate. Motor neurons caudad to the site of trauma are intact, the paralysis that
ensues the result of an upper motor neuron lesion. However, the real picture seems
less distinct with evidence of LMN injury to nerves below the clinical level of the
lesion. This has relevance to the timing of nerve transfer surgery for upper limb
reanimation. Methods: 18 males with cervical SCI (34 limbs) undergoing preoperative assessment for nerve transfer surgery to restore pinch, grasp and/or elbow
extension were examined using electromyography (EMG) for evidence of fibrillation
potentials. The muscles were grouped into “donor nerves” or “recipient nerves” for
evaluation. Results: In total 95 potential recipient muscles were tested, 62 of which
showed evidence of LMN injury (65.2%). Of the potential donor muscles 21 of the 73
muscles examined showed evidence of fibrillation potentials (28.7%). Conclusion:
Chronic spinal cord injuries show evidence of lower motor neuron injury below the
clinical level of the lesion. These findings suggest that nerve transfer outcomes would
be optimized by early (within 12 months of injury) nerve transfer reconstruction. This
has to be balanced against the likelihood of spontaneous, functional recovery.
Development And Initial Evaluation Of The Pediatric Spinal Cord Injury
Measures (PEDI-SCI) Short Forms
MJ MULCAHEY1; MARY SLAVIN2; PENGSHENG NI3; LARRY VOGEL4;
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CHRISTINA CALHOUN5; ALAN JETTE6
1Thomas Jefferson University, Professor, Occupational Therapy, Philadelphia, USA;
2Boston University, Director of Education and Dissemination, 715 Talbot, Boston,
USA; 3Boston University, MD, PhD, 715 Talbot, Boston, USA; 4Shriners Hospitals
for Children, Medical Director of Pediatrics, Oak Park Ave, Chicago, USA; 5Thomas
Jefferson University, Research Coordinator, 901 Walnut St, 6th Floor, Philadelphia,
USA; 6Boston University, Professor, 715 Talbot, Boston, USA
Introduction: The Pediatric Spinal Cord Injury (PEDI-SCI) measure includes
calibrated child and parent-reported item banks for computerized adaptive tests
(CATs) of general mobility, wheeled mobility, daily routines, ambulation and
participation. Short forms (SFs) can be used when CAT is not desired. The purpose of
this study is to report on the development and initial evaluation of PEDI-SCI SFs.
Methods: A multidisciplinary panel of clinicians selected items using calibrated data
from the PEDI-SCI development study which consisted of 381 youth with SCI and
322 parents of youth with SCI. Items for 18 different SFs (6 domains for child and
parent version; separate SFs for paraplegia and tetraplegia for Daily Routines and
Wheeled Mobility; separate SFs for Power and Manual Wheeled Mobility). SF
psychometric analysis included group reliability, Cronbach’s alpha, correlations
between SFs and the 10-item CAT and the full item bank and calculation of percent
of the sample with highest (ceiling) and lowest (floor) scores. Results: All 18 SFs
have acceptable (>0.7) group reliability and Cronbach’s alpha and strong correlation
with 10-item CAT and full item bank (0.89-0.99). Floor effects were in acceptable
ranges (highest=11.76%). Ceiling effects were acceptable (<15) for all SFs except
Child General Mobility Paraplegia (26.85%) and Child and Parent Daily Routines
Paraplegia (50% and 30.51%, respectively). Conclusion: PEDI-SCI SFs have been
created with acceptable psychometric properties. The General Mobility and Daily
Routine scales can be enhanced for children with paraplegia by adding more difficult
items to the item bank.
Development And Initial Validation Of The Spinal Cord Independence
Measure-III --Youth (SCIM-III-Youth)
MJ MULCAHEY1; CHRISTINA CALHOUN2; LAWRENCE VOGEL3; ERIN
KELLY4
1Thomas Jefferson University, Professor, Occupational Therapy, 901 Walnut St., 6th
floor, Philadelphia, USA; 2Thomas Jefferson University, Research Coordinator, 901
Walnut St., Philadelphia, USA; 3Shriners Hospitals for Children, Medical Director,
Oak Park Ave., Chicago, USA; 4Shriners Hospitals for Children, Principle
Investigator, Oak Park Ave., Chicago, USA
Introduction: Studies have reported on validity of the SCIM-III self-report for adults.
The purpose of this study was to evaluate the SCIM-III for self-report by youth.
Methods: Mixed methods were used to determine if the SCIM-III items had relevance
to youth with SCI and to evaluate if children could read, comprehend and respond to
the SCIM-III items and response scales. 18 youth with SCI participated in iterative
cognitive testing. Content analysis of the interviews was performed. A modified
Delphi Technique via an internet-based survey was conducted with occupational
(N=34 round 1; N=29 round 2) and physical (N=52 round 1; N=35 round 2)
therapists. For each SCIM-III item, three “yes-no” questions were asked: ‘Is the
content relevant to children?”; “Will children be able to read, understand and respond
to the question?” ;”…. to the response scale?” If less than 80% responded as “yes,”
suggestions from the Delphi respondents and cognitive interviews were used to
modify the item and\or response scale. This process continued iteratively until all
items and response scales reached 80% agreement. Results: Content of the SCIM-III
was appropriate for youth. The original verbiage of every item and response scale was
too complex for children. When complex and vague terms were replaced with
wording recommended by children and therapists, children’s ability to read,
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wording recommended by children and therapists, children’s ability to read,
understand and respond improved and consensus among therapists was reached.
Conclusion: Verbiage of every SCIM-III item and response scale was modified. The
SCIM-III-Youth is used to refer to the SCIM-III version that is tailored for child selfreport.
Development Of A Measure To Assess Bowel And Bladder Dysfunction After
Spinal Cord Injury
DENISE TATE1; MARTIN FORCHHEIMER2; ANTHONY CHIODO3; GIANNA
RODRIGUEZ4; CONNIE PINES5; MAGGIE TRAVIN6
1University of Michigan, Ann Arbor, USA; 2University of Michigan, Senior
Research Associate, 300 North Ingalls 2A09, Ann Arbor, USA; 3University of
Michigan, Medical Director PM&R, 300 North Ingalls 2A09, Ann Arbor, USA;
4University of Michigan, Medical Director SCI, 300 North Ingalls 2A09, Ann Arbor,
USA; 5University of Michigan, Clinical Subjects Coordinator, 300 North Ingalls
2A09, Ann Arbor, USA; 6University of Michigan, Research Associate, 300 North
Ingalls 2A09, Ann Arbor, USA
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Introduction There is a lack of specific recommendations for prescribed treatments
and guidelines for bowel and bladder dysfunction after SCI. The Bowel and Bladder
Treatment Index (BBTI) was developed based on the ASIA/ISCoS International
Datasets to assess methods of management, complications, and impact on lifestyle
and quality of life.
Methods The BBTI includes 62 items based on five datasets: the Bowel Function
Core and Extended Datasets, the Lower Urinary Tract Dataset, Neurogenic Bowel
Dysfunction scale and Coggrave Bowel Care Survey. The BBTI is designed to be
used for both clinical and research purposes. It provides a systematic means for
documenting health issues in these two areas of care. The items were adapted to fit a
questionnaire format and for easy use when interviewing patients. Clinical experts
reviewed the items for appropriateness and clarity. Cognitive interviews were
performed. Through an iterative process, changes were made based on patient and
expert feedback until the final version was developed.
Results The BBTI has been used in several studies with a sample of approximately
300 persons. Results have shown good correlation with other measures of bowel and
bladder dysfunction as well as quality of life items. Interviews take approximately 35
minutes to conduct. A validation study contrasting results with medical charts will be
conducted soon.
Conclusions The BBTI provides valuable information for clinicians and researchers
on the bowel and bladder after SCI. This information is compatible with the
international datasets and provides a standard method of data collection that can be
used in future SCI clinical trials.
Anorectal Reflexes With The ISNCSCI Examination
WILLIAM WARING1; Amir Razmjou2
1Medical College of Wisconsin, Faculty, 9200 Wisconsin Avenue, Milwaukee,
Wisconsin 53226, USA; 2Medical College of Wisconsin, Medical Student, 6100 W.
State St., Apt 134, Milwaukee, USA
Introduction: Although not currently a part of the ISNCSCI exam, anal reflexes are
taught and sometimes used clinically to evaluate autonomic function and patients'
bowel, bladder, and sexual function. There is no SCI research identifying the interrater reliability of anorectal reflexes.
Methods: Exams of SCI Physical and Occupational Therapists were compared to
exams performed by a PM&R physician. Blinded anorectal exams were performed on
the same patient within 24 hours. The therapists underwent classroom and proctored
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the same patient within 24 hours. The therapists underwent classroom and proctored
anal reflex examination training. A teaching model was created for this
study. Anorectal reflexes (present vs absent) included anal wink (AW), anal sphincter
stretch/”wiggle waggle” (ASS), foley tug (FT), in and out (IO), and bulbocavernosus
(BC) (male only).
Results: 27 paired examinations were performed. The reflexes present on the
physician’s exam were 44.4% (AW), 51.9% (ASS), 71.4% (FT, n=7), 40.7% (IO),
and 68.2% (BC, n=22). The physician noted reflexes in 62.7% of exams versus
40.7% for the therapists. The agreement between the physician and therapists were
85.2% (AW), 59.3% (ASS), 100% (FT), 70.4% (IO), and 63.6% (BC).
Conclusions: This study confirms anecdotal reports that SCI cases have varying
presence of anorectal reflexes. Considering anorectal reflex examinations were new
to the therapists, the agreement was fairly high and the AW had the best agreement
for a test for all subjects. Further inter rater and intra rater research plus clinical
correlates are needed to explore the incorporation of anorectal reflexes into the
ISNCSCI exam or the Autonomic Standards, and for clinical use.
International Standards For Neurological Classification Of Spinal Cord Injury:
Impact Of The New Worksheet (rev. 02/13) On Classification Performance
CHRISTIAN SCHULD1; STEFFEN FRANZ1; KARIN BRÜGGEMANN1; LAURA
HEUTEHAUS1; NORBERT WEIDNER1; EMSCI Study Group2; RÜDIGER RUPP1
1Spinal Cord Injury Center, Heidelberg University Hospital, -, Schlierbacher
Landstraße 200a, 69118, Heidelberg, Germany; 2European Multicenter Study on
Human Spinal Cord Injury, -, -, Zurich, Switzerland
Introduction
The worksheet of the International Standards for Neurological Classification of
Spinal Cord Injury (ISNCSCI) was substantially revised in 2013 including major
modifications of the previously examination modality grouped layout. Motor and
sensory examination scores are now aligned segmentwise and grouped by body side.
This new design has the potential to increase classification performance. The aim of
this study is to compare the classification performance achieved with the current and
previous worksheet revisions.
Methods
The changes in classification performances before and after the introduction of the
new revision were analyzed in the framework of the ongoing ISNCSCI instructional
courses within the European Multicenter Study on Human Spinal Cord Injury
(EMSCI). As part of the EMSCI quality control all participants classify five difficult
ISNCSCI cases after the training as post-test. The percentages of correct answers for
all ISNCSCI classification variables were analyzed for a group using the previous
worksheet (rev11) and a group using the current worksheet (rev13).
Results
Overall 104 (rev11: 73; rev13: 31) participants were trained in 10 courses between
November 2011 and April 2014. The new revision significantly improves
classification of the motor levels (rev11: 83.42%; rev13: 91.94%; p=0.003) and the
overall performance (rev11: 92.33%; rev13: 95.29%; p=0.009). All other ISNCSCI
variables did not shown significant differences.
Conclusion
The new worksheet significantly improves the classification performances of trained
ISNCSCI raters by up to 8.5% in difficult ISNCSCI cases. This improvement is most
likely due to the new layout. Therefore, we strongly recommend to use the new
worksheet and to adhere to this layout in future revisions.
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Color-coded Dermatome And Myotome Maps For Graphical Representation Of
ISNCSCI Datasets
CHRISTIAN SCHULD1; JOACHIM SCHWEIDLER1; RENÉ KOLLER2;
NORBERT WEIDNER1; EMSCI Study Group3; RÜDIGER RUPP1
1Spinal Cord Injury Center, Heidelberg University Hospital, -, Schlierbacher
Landstraße 200a, 69118, Heidelberg, Germany; 2Spinal Cord Injury Center, Balgrist
University Hospital, -, Forchstrasse 340, 8008, Zurich, Switzerland; 3European
Multicenter Study on Human Spinal Cord Injury, -, Zurich, Switzerland
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Introduction
In recent times computer applications for the International Standards for Neurological
Classification of Spinal Cord Injury (ISNCSCI) gain more attention. Beyond their
primary intention of error-free, reproducible classification of ISNCSCI datasets, they
offer advanced features regarding documentation and archiving. The aim of this study
is to extend the traditional paper form based documentation by creating easy to
understand presentations of ISNCSCI’s 114 sensory and 20 motor examination
scores.
Methods
The European Multicenter Study on Human Spinal Cord Injury (EMSCI) ISNCSCI
calculator (http://ais.emsci.org) was extended with the functionality of real-time
visualization of examination scores within the original ISNCSCI dermatome chart.
Dermatomes are color-coded according to their pin prick (PP) and light touch (LT)
scores based on a color scheme containing all combinations of PP and LT scores
including not testable scores. Separately, distinct dermatome charts for graphical
representation of LT, PP and manual muscle examinations are provided. A common
color scheme (normal=green, absent=red) was chosen for sensory and motor grades
to maximize mutual comparability.
Results
Both visualizations were successfully integrated into EMSCI’s publicly available
ISNCSCI calculator. Clinically meaningful cases of Brown-Séquard and central cord
syndromes from the EMSCI database were provided to demonstrate the new
capabilities.
Conclusion
The new intuitive ISNCSCI visualizations help to easily identify important ISNCSCI
parameters, e.g. the neurological levels and the zone of partial preservation, and to
detect clinical syndromes at first glance. This tool may support clinicians in their
daily work to detect changes in the patient’s neurological condition by comparing
color-coded body maps.
The International Spinal Cord Injury Pain Extended Data Set (ISCIPEDS)
EVA WIDERSTRÖM-NOGA1; FIN BIERING-SØRENSEN2; THOMAS N.
BRYCE3; DIANA D. CARDENAS4; NANNA B. FINNERUP5; MARK P.
JENSEN6; J. SCOTT RICHARDS7; PHILIP J. SIDDALL8; ELIZABETH J.
RICHARDSON9
1University of Miami Miller School of Medicine / The Miami Project to Cure
Paralysis, Professor, Lois Pope LIFE Center, R-48, 1095 NW 14th Terrace, Miami,
FL 33136, USA; 2Rigshospitalet and Glostrup Hospital / Departement for Spinal
Cord Injuries, Consultant, Havnevej 25, 3100 Hornbæk, Denmark; 3Icahn School of
Medicine at Mount Sinai / Dept. of Rehabilitation Medicine, Professor, The Mount
Sinai Medical Center, 5 East 98th Street, Box 1240B, New York, NY 10029, USA;
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Sinai Medical Center, 5 East 98th Street, Box 1240B, New York, NY 10029, USA;
4University of Miami Miller School of Medicine / Dept. of Physical Medicine and
Rehabilitation, Professor and Chair, Clinical Research Bldg. C-206, 1120 NW 14th
Street, Miami, FL 33136, USA; 5Danish Pain Research Center, Associate Professor,
Aarhus University Hospital, Nørrebrogade 44, Bldg. 1A, DK-8000, Aarhus,
Denmark; 6Harborview Medical Center / Dept. of Rehabilitation Medicine, Professor
and Vice Chair for Research, Harborview Medical Center, Box 359612, 325 Ninth
Avenue, Seattle, WA 98104, USA; 7University of Alabama at Birmingham / Dept. of
Physical Medicine and Rehabilitation, Professor, 190 Spain Rehabilitation Center,
619 19th Street South, Birmingham, AL 35233, USA; 8Greenich Hospital, Professor
and Director, Pain Management Service, Greenwich Hospital, Greenich NSW 2065,
Australia; 9University of Alabama at Birmingham / Dept. of Physical Medicine and
Rehabilitation, Assistant Professor, 530 Spain Rehabilitation Center, 619 19th Street
South, Birmingham, AL 35233, USA
Introduction: The heterogeneity of pain after spinal cord injury (SCI) superimposed
upon physical impairment and other consequences of injury presents unique
challenges in the assessment of both pain and associated psychosocial factors. The
ISCIPEDS is intended to provide guidance regarding the assessment of pain,
associated sensory dysfunction and psychosocial factors in clinical pain studies and
trials.
Methods: The ISCIPEDS was developed in meetings and discussions by the
members of our interdisciplinary working group. The ISCIPEDS working group
selected measures of pain based on criteria related to relevance and validity in SCI
pain populations, and availability in the public domain.
Results: The ISCIPEDS has 4 sections: (1) Pain symptom assessment including
individual variables related to the temporal course, severity, unpleasantness,
tolerability of pain, as well as questionnaires related to the pain type and quality; (2)
Sensory assessment to detect and quantify common sensory abnormalities, including
light touch, pinprick, and cold sensation; (3) Treatments used in the past 12 months
and for ongoing treatments, dose (if appropriate), frequency of treatment, any adverse
effects, and a rating of global impression of change; and (4) Psychosocial domains
and comorbid conditions including outcomes, mediating factors, or comorbid
conditions (e.g., depression, anxiety, quality of life).
Conclusions: The use of comparable sets of outcome measures in research studies
will increase efficiency and facilitate collaborations, translation, interpretation, and
application of results.
VALIDITY OF A NEW TASK-SPECIFIC TREADMILL WHEELCHAIR
PROPULSION TEST TO MEASURE CARDIORESPIRATORY FITNESS IN
MANUAL WHEELCHAIR USERS
Cindy Gauthier1; Jasmine Arel2; Rachel Brosseau3; Murielle Grangeon4; Philippe
Ménard5; Audrey L. Hicks6; Dany Gagnon7
1Université de Montréal, Pathokinesiology Laboratory, Institut de réadaptation
Gingras-Lindsay-de-Mon, PhD student, 6300 avenue Darlington, Montreal, Canada;
2Pathokinesiology Laboratory, Institut de réadaptation Gingras-Lindsay-de-Montréal,
Student, 6300 avenue Darlington, Montreal, Canada; 3School of Rehabilitation,
Université de Montréal, Clinical assistant professor, 7077, av du Parc, Montreal,
Canada; 4Pathokinesiology Laboratory, Institut de réadaptation Gingras-Lindsay-deMontréal, Research assistant, 6300 avenue Darlington, Montreal, Canada;
5Pathokinesiology Laboratory, Institut de réadaptation Gingras-Lindsay-de-Montréal,
Physiotherapist, 6300 avenue Darlington, Montreal, Canada; 6Department of
Kinesiology, McMaster University, Professor, Associate Chair Undergraduate
Program, Ivor Wynne Centre, Room 204, 1280 Main Street West, Hamilton, Canada;
7Université

de Montréal, Pathokinesiology Laboratory, Institut de réadaptation
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7Université

de Montréal, Pathokinesiology Laboratory, Institut de réadaptation
Gingras-Lindsay-de-Mon, Associate professor, 6300 avenue Darlington, Montreal,
Canada
Cardiorespiratory fitness assessment remains challenging among manual wheelchair
users (MWUs) with a spinal cord injury (SCI) and no task-specific standardized
testing protocol is available to assess it during wheelchair propulsion on a motorized
treadmill. This study aims to compare peak oxygen uptake (VO2peak) and heart rate
(HRpeak) values between a new task-specific treadmill wheelchair propulsion test
(WPT) and an arm crank ergometer test (ACT) among MWUs with a SCI (i.e.,
convergent validity).
Fifteen MWUs with a SCI (12males/3females; age=36.6±12.4yrs; AIS=A to D;
Neurological level=C7-T12) completed a WPT and an ACT. During the WPT,
participants continuously propelled their wheelchair on a motorized treadmill as the
exercise intensity progressed every minute by increasing the slope (0°, 2.7°, 3.6°, 4.8°
and 5.1o) and/or the speed (0.6, 0.8 and 1.0m/s) until exhaustion. During the ACT,
participants continuously cranked the ergometer as the resistance increased every
minute by 10W until exhaustion. During both tests, cardiorespiratory responses were
continuously recorded using a gas analyzer system and a hearth rate monitor to
quantify VO2peak and HRpeak respectively. Pearson correlation coefficients (r) and
Bland-Altman plots determined respectively the strength of the association and the
absolute agreement between outcome measures obtained during both tests.
Very good associations were found for the VO2peak (r=0.83, p<0.000) and HRpeak
(r=0.85, p<0.000) between the tests. Comparable VO2peak and HRpeak measures
were reached during both tests (mean differences: VO2peak=220.4±160.6mL/min and
HRpeak=7.6±7.4 beats/min).
The new task-specific treadmill wheelchair propulsion test is valid to assess
cardiorespiratory fitness among MWUs with SCI.
Development Of An Innovative Tool To Share And Disseminate Spinal Cord
Injury Information To Providers Across The Continuum Of Care
DAVID ROSENBLUM1; DIANA PERNIGOTTI2
1Gaylord Hospital, Medical Director, Rehabilitation Medicine, PO Box 400, Gaylord
Farm Road, Wallingford, USA; 2Gaylord Hospital, Senior Project Coordinator for
SCI Research, PO Box 400, Gaylord Farm Road, Wallingford, USA
Introduction: The New England Regional SCI Center facilitated development of the
New England SCI Toolkit (NESCIT), a collaboration among New England medical
centers that provide SCI care, with the goal of standardizing care throughout the
region. Our primary objectives are to improve outcomes, decrease the frequency of
complications, and provide educational resources to patients and providers.Methods:
SCI clinicians across multiple disciplines from eight participating facilities across
three states met in four face-to-face sessions, totaling 228 work hours.
Representatives shared clinical experience and information, critically reviewed and
determined best resources, and, in turn, formed a consensus for best practices for SCI
care. Resource review included recommendations from participating centers, as well
as national and international websites. Selection criteria for resource inclusion
involved: information that was professional and clinically up-to-date, easily
accessible, and comprehensive yet concise. Results: We developed seven minimum
care standards: patient/family/caregiver education; autonomic dysreflexia; skin care;
bladder management; neurogenic bowels; sexual health and fertility; and spasticity.
Based on consensus, each standard lists the disciplines to be involved, the process for
care delivery, recommended resources, and how to measure NESCIT’ s
effectiveness. Each participating facility committed a representative “champion” to
provide clinical consultation support to external clinicians, centers, and patients
seeking information on SCI care.Conclusion: NESCIT offers an innovative tool with
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seeking information on SCI care.Conclusion: NESCIT offers an innovative tool with
clinical support to expand the capacity of any hospital staff, skilled nursing facility
(SNF), home health care agency, and caregiver to treat SCI patients. It is currently
being piloted with SNFs throughout New England through multiple channels.
Consideration Of An Alternative Motor Level Definition For Intact Cut-off
Myotomes In ISNCSCI
CHRISTIAN SCHULD1; DANA CLARK2; STEFFEN FRANZ3; NORBERT
WEIDNER3; EMSCI Study Group4; RÜDIGER RUPP3; STEVEN KIRSHBLUM2
1Spinal Cord Injury Center, Heidelberg University Hospital Heidelberg, Germany, -,
Schlierbacher Landstraße 200a, 69118, Heidelberg, Germany; 2Kessler Institute for
Rehabilitation, Rutgers/New Jersey Medical School, West Orange, NJ 07052, USA, -,
1199 Pleasant Valley Way, NJ 07052, West Orange, USA; 3Spinal Cord Injury
Center, Heidelberg University Hospital Heidelberg, Germany, -, Schlierbacher
Landstraße 200a, Heidelberg, Germany; 4European Multicenter Study on Human
Spinal Cord Injury, -, group author, Zurich, Switzerland
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Introduction
The determination of motor levels (MLs) is one of the most difficult classification
tasks within ISNCSCI, because for clinically not testable mytomes (at C2-C4, T2-T12
and S2-S5), MLs are determined from the sensory examination. The goal of this work
was to analyze the impact of an alternative ML rule in cases where the relevant cutoff myotome is graded as intact.
Methods
Two data sources of the European Multicenter Study on Human Spinal Cord Injury
(EMSCI) were used. Firstly, EMSCI's ISNCSCI datasets were reclassified using the
following alternative ML rule. If the cut-off myotome (C5 for upper cervical, L2 for
thoraco-lumbar, and S4-5 low sacral lesions) is graded as intact, a pure ML is
calculated without any deferring from sensory scores. Otherwise, the current ML rule
was applied. Secondly, manually classified MLs of an appropriate post-testing case
with intact myotomes C5/C6 and impaired dermatomes C3-S5 from EMSCI's
ongoing ISNCSCI instructional courses were used as a measure for clinical
intuitiveness.
Results
Early (<30 days after injury) ISNCSCI datasets of 1,290 patients were eligible for
analysis. Of the 2,580 MLs, 1175 (46%) are deferred from the sensory levels. After
reclassification of the 1175 MLs, 7.9% MLs and 4 AIS grades changed. For the posttesting of the case presented, although instructed to determine C2 as ML, 60.4% of
the attendees classified C6, indicating that the current ML rule may be
counterintuitive.
Conclusion
While the modification of the ML rule changes the ML determination in 7.9% of
cases and the AIS in <1%, clinicians tend to apply the modified rules more intuitively
than the “motor follows sensory” rule. Further analysis is necessary to best determine
the benefits of a change in the ISNCSCI.
Inter-rater Reliability Of The International Standards To Document Remaining
Autonomic Function Following Spinal Cord Injury (ISAFSCI)
ROSS DAVIDSON1; MARIE CARLSON2; VANESSA NOONAN3; NADER
FALLAH4; KAREN SMITH5; ANDREI KRASSIOUKOV6
1GF Strong Rehabilitation Centre, Resident Physician, 4255 Laurel st., V5Z 2G9,
Vancouver, Canada; 2GF Strong Rehabilitation Centre, Sexual Health Clinician, 4255
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Vancouver, Canada; 2GF Strong Rehabilitation Centre, Sexual Health Clinician, 4255
Laurel st., Vancouver, Canada; 3Rick Hansen Institute, Director, Research, 818 West
10th Ave., Vancouver, Canada; 4Rick Hansen Institute, Biostatistician, 818 West 10th
Ave., Vancouver, Canada; 5Department of Physical Medicine and Rehabilitation,
Queens University, Associate Dean, 340 Union Street, Kingston, Canada;
6International Collaboration on Repair Discoveries (ICORD), Associate Director, 818
West 10th Ave., Vancouver, Canada
Introduction: Autonomic function is affected by spinal cord injury (SCI). Despite its
importance to quality of life, it is rarely systematically assessed in the clinical setting.
The International Standards to Document remaining Autonomic Function Following
Spinal Cord Injury (ISAFSCI) is designed to determine which autonomic functions
are intact, impaired or absent following SCI. The psychometric properties of the
ISAFSCI have yet to be reported.
Methods: Two sites participated in this study using identical protocols. Included
participants had sustained a traumatic SCI, were greater than one-year post injury,
were able to remain on the same medications for the study period and were able to
communicate clearly with the assessor. During the first assessment, a neurologic
examination (ISNCSCI) was performed and the ISAFSCI completed. A separate
assessor completed the ISAFSCI with a goal of 10-14 days after the first visit. Data
was extracted and agreement calculated.
Results: Participants (n=50, Vancouver n=32, Kingston n=18) had an average age of
45.8+/-12 years. Fourty-three (86%) were male. Thirty-nine (78%) had supraconal
SCI at or above the T6 level. Twenty-four (48%) had a complete SCI. Within the
General Autonomic section of the ISAFSCI, weighted kappa values ranged from 0.41
to 0.61 corresponding to moderate agreement. Within the lower urinary tract, bowel
and sexual function section, weighted kappa values were higher, ranging from 0.62 to
0.88 corresponding to good-strong agreement.
Conclusions: The ISAFSCI has moderate to strong inter-rater reliability.
Support: Project was funded by the BC Rehab Foundation and Rick Hansen Institute.

11:40 - 13:10

Community Living

Le Grand
Salon

Chairpersons: Erin Kelly,Paul Kennedy;
11:40

Pain Medication Misuse Among Participants With Spinal Cord Injury
JAMES KRAUSE1; JILLIAN CLARK2; LEE SAUNDERS3
1Medical University of South Carolina, Associate Dean for Research, 77 President St,
C101, MSC 700, Charleston, USA; 2Medical University of South Carolina, Graduate
Assistant, 77 President St, MSC 700, Charleston, USA; 3Medical University of South
Carolina, Research Assistant Professor, 77 President St, MSC 700, Charleston, USA
Introduction: Pain medication misuse (PMM) is an important issue to consider after
spinal cord injury (SCI), given the high levels of pain intensity, significant effects of
pain outcomes on quality of life, and the increasing incidence of poisoning deaths
related to unintentional pain medication overdose in the general population in the
USA. Our purpose was to identify the prevalence and predictors of PMM among
participants with SCI.
Methods: Participants included 919 adults with impairment from traumatic SCI of at
least 1 year duration who reported at least 1 painful condition and taking prescription
medication to treat pain. PMM was measured by the Pain Medication Questionnaire
(PMQ). Participants ranged from high cervical complete injuries to non-cervical
incomplete.
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Results: The average PMQ score was 19.7, with 25.8% of participants scoring at or
above the cutoff of 25, which is indicative of PMM. A 3-stage logistic regression
analysis was conducted by sequentially adding three sets of predictors to the equation:
(1) demographic and injury characteristics, (2) pain characteristics, and (3) frequency
of pain medication use. The final model correctly classified 78.7% of the cases. Age
and education level were protective of PMM, whereas pain intensity, pain
interference, and pain medication use were risk factors. Number of painful days was
not significant in the final model.
Conclusions: It is important that physicians and other healthcare professionals
carefully assess PMM, given the high rates of pain medications prescribed combined
with the high prevalence rates for pain after SCI.
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Secondary Conditions And Complications From Spinal Cord Damage In A
Sample Of People With Traumatic And Non-traumatic SCI Living In The
Community.
PETER NEW
Caulfield Hospital, Alfred Health, Clinical Lead, Spinal Rehabilitation Service, 260
Kooyong Rd, Caulfield, Victoria, Australia
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INTRODUCTION
Secondary complications are common after spinal cord damage but poorly studied in
non-traumatic spinal cord injury (SCI). This project aimed to compare the secondary
complications in people with traumatic and non-traumatic SCI residing in the
community.
METHODS
A questionnaire was completed (September 2012 – June 2013) by people with nontraumatic SCI (n=38, paraplegia 82%) and traumatic SCI (n=112, paraplegia 51%) a
median of 10 years post onset. Outcomes included the SCI-Secondary Conditions
Scale (SCI-SCS). We compared the severity and frequency of complications between
the etiology groups and the influence of selected clinical and demographic variables
on the SCI-SCS.
RESULTS
People with traumatic SCI were significantly (Z=-5.0; P=0.0001) younger (median
age 46.5) than those with non-traumatic SCI (median age 58). There were no
significant differences between the etiology groups and the conditions comprising the
SCI-SCS (All P values >0.05). The most common significant or chronic problems in
the components of the SCI-SCS were: sexual problems 41%; chronic pain 24%;
bladder dysfunction 17%; spasms 17%; joint and muscle pain 15%; bowel
dysfunction 14%; circulation problems 14%; contractures 9%; urinary tract infections
9%; pressure ulcer 7% and postural hypotension 5%. A linear regression analysis
found that tetraplegia and higher disability were the only variables that significantly
influenced (R2=0.13; P=0.006) the total SCI-SCS score (median 13) and gender, age,
years post injury and etiology had no influence.
CONCLUSIONS
SCI-SCS is not influenced by etiology. Prevention and management of secondary
conditions needs to consider people with non-traumatic as well as those with
traumatic SCI.
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Use Of Transformational Leadership Behaviours Among Spinal Cord Injury
Peer Mentors
ROBERT SHAW1; CHRIS MCBRIDE2; KATHLEEN MARTIN GINIS3
1McMaster

University, MSc Student, 4 mckay court, Dundas, Canada; 2Spinal Cord
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University, MSc Student, 4 mckay court, Dundas, Canada; 2Spinal Cord
Injury BC, Executive Director, 780 SW Marine Drive, Vancouver, Canada;
3McMaster University, Professor, 1280 Main Street West, Hamilton, Canada
Introduction. Transformational leadership (TFL) is a leadership style that cultivates
positive changes in thoughts, feelings and behaviours of those being led. Peer
mentorship, coupled with TFL, has the potential to influence social participation for
people with a spinal cord injury (SCI). Qualitative work suggests peer mentors with
SCI use certain TFL behaviours more frequently than others. This study quantified
self-reported use of TFL behaviours of SCI peer mentors and the relationship between
mentorship experience and use of TFL behaviours.
Methods. Data on self-reported use of TFL behaviours (individualized consideration,
idealized influence, inspirational motivation, individualized consideration), as well as
years of mentoring experience were collected from 13 SCI peer mentors with
incomplete or complete injury levels ranging from C3-S1. A repeated measures
ANOVA with post hoc analysis was conducted to analyze differences in the use of
TFL behaviours. Non-parametric correlations were performed to analyze the
relationship between mentoring experience and TFL behaviour use.
Results. Overall, mentors reported relatively frequent use of TFL behaviours (M =
3.4 ± 1.21 on a 5-point scale). Mentors reported using individualized consideration
(M = 3.59 ± 1.19) more frequently than idealized influence (M = 3.23 ± 1.17),
F(1,12) = 5.33, p = .04. Mentoring experience was positively related with use of TFL
behaviours, rs ranged from .30-.54, ps = .16-.03.
Conclusions. These results corroborate qualitative findings that SCI peer mentors use
some TFL behaviours more frequently than others. Training could improve the use of
lower frequency TFL behaviours, potentially improving social participation outcomes
in mentees.
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Neuropathic Pain Is Not Associated With Functional Reorganization In S1 After
Spinal Cord Injury
CATHERINE R. JUTZELER1; PATRICK FREUND2; EVELIN HUBER3; ARMIN
CURT4; JOHN L.K. KRAMER5
1University Hospital Balgrist, Spinal Cord Injury Center, PhD Student, Forchstrasse
340, Zurich, Switzerland; 2University Hospital Balgrist, Spinal Cord Injury Center,
PostDoc, 8008 Zurich, Zurich, Switzerland; 3University Hospital Balgrist, Spinal
Cord Injury Center, PhD Student, Forchstrasse, Zurich, Switzerland; 4University
Hospital Balgrist, Spinal Cord Injury Center, Head of Spinal Cord Injury Center,
Forchstrasse 340, Zurich, Switzerland; 52. School of Kinesiology, ICORD, University
of British Columbia, Vancouver, BC, Canada, Assistant Professor, 818 W 10th Ave,
Vancouver, BC, Canada, Vancouver, Canada
Introduction: Beyond frank neurological deafferenation, there is currently a limited
understanding of factors that contribute to cortical reorganization after spinal cord
injury (SCI). Addressing the concept of maladaptive plasticity after SCI, the aim of
the present study was to investigate the role of neuropathic pain in cortical
reorganization. Method: 28 individuals with sensorimotor complete and incomplete
para- and tetraplegia (13 suffering from NP, 15 pain-free) and 30 healthy subjects
were examined. Functional magnetic resonance imaging was used to assess cortical
activation in response to active and passive wrist extension, and heat and brushing
applied at the C6 dermatome. Results: In individuals with SCI, there were no grouplevel differences in task related activation (i.e., movement or sensory) compared to
healthy control subjects. However, compared to healthy controls, peak activity in
primary sensory and motor cortices shifted laterally in individuals with intact C6
spinal segments (p<0.05). Among individuals with NP, pain intensity inversely
correlated with magnitude of the shift in the primary motor cortex. Conclusion: After
SCI, subtle shifts in primary motor cortex topography were significantly related to the
intensity of neuropathic pain. Contrary to finding in support of the concept of
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maladaptive plasticity in the sensory cortex, NP had the effect of preserving cortical
topography in the motor system.
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Successful Integration Of People Living With Spinal Cord Injury (SCI)
JANE HORSEWELL1; NIELS BALLE2; VARIOUS AUTHORS3
1European Spinal Cord Injury Federation, President, Springbanen 31, 2-3, 2820
Gentofte, Denmark; 2ESCIF, Rodovre, Denmark; 3Members of the ESCIF project
working group, X, Denmark
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Introduction:Social inclusion is a central tenet of the United Nations Convention on
the Rights of Persons with Disabilities. The European Spinal Cord Injury Federation
(ESCIF), a pan-European umbrella of SCI consumer advocacy organizations, has
initiated a multi-national project to address this issue. The aim is to draw upon the
knowledge and experience of member organizations throughout Europe to answer the
following question:“What can your organization do to facilitate the successful (re)integration of people with spinal cord injury in the community?”
The first phase of the project comprises information gathering.
Methods:Establishment of 5 working groups focusing on one of the following;
Employment and education Leisure activities Family roles Quality of life and access
to information Assistive devices
The working groups include participants from 16 organizations in 13 countries A
two-day meeting was held in 2014 to define goals and work processes
The groups have selected different methods of data collection: literature reviews,
questionnaires, telephone interviews, compilation of case studies, studies of
organizations’ own materials
Results:Phase one charts existing activities of member organizations
Conclusions:The health and social services sectors of many European countries do
not engage proactively in the process of re-integration. Efforts taken by SCI
consumer organizations are crucial. Cuts in funding due to the economic recession
mean that organizations must be able to identify and implement effective and costefficient measures to facilitate social inclusion.
12:55

ADL Dependency In Persons With A Long-term Traumatic Spinal Cord Injury
In The Netherlands.
Rutger Osterthun1; Tjitske Tjalma2; Floris Van Asbeck3; Marcel Post4
1Jeroen Bosch Hospital, Rehabilitation Centre Tolbrug, rehabilitation physician,
Henri Dunantstraat 7, 5223 GZ, 's-Hertogenbosch, Netherlands; 2De Hoogstraat
Rehabilitation, Resident, Paranadreef 2, 3563 AZ, Utrecht, Netherlands; 3De
Hoogstraat Rehabilitation, Rehabilitation Physician, Paranadreef 2, 3563 AZ, Utrecht,
Netherlands; 4De Hoogstraat Rehabilitation, Professor, Paranadreef 2, 3563 AZ,
Utrecht, Netherlands
Introduction: The Spinal Cord Independence Measure III (SCIM) is becoming the
preferred measure of ADL dependency in persons with a spinal cord injury (SCI).
However, little is known about SCIM scores in persons with a long-term SCI. The
objective of this study was to describe the SCIM-profiles in persons with a long-term
SCI in the Netherlands and to identify determinants of long-term ADL dependency.
Methods: Data were derived from the database of the ALLRISC study, a time since
injury-stratified cross sectional study in 180 persons with a long-term traumatic SCI
(ASIA Impairment Scale A-D, level of injury C2-S1). Three time since injury strata
were established: 10-19, 20-29 and ≥30 years after SCI. Inclusion criteria were: age at
injury 18-35 years, current age 28-65 years and wheelchair dependency. A trained
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research assistant administered the SCIM III in an oral interview.
Results: No significant differences were found between SCIM scores in the three
time since injury strata (means respectively 57.0 (SD 17.6), 55.8 (SD 20.4), 54.1 (SD
18.6); p=0.716). Level and completeness of the lesion and the presence of pressure
ulcers in the last three months were determinants of the total SCIM score (explained
variance 28.7%).
Conclusion: This is the first study to describe SCIM-profiles in persons with a longterm SCI. No differences between strata of times since injury were seen. Severity of
the lesion and the presence of pressure ulcers were determinants of ADL dependency.
11:40 - 13:10

Workshop 5

Jolliet
Chairpersons: Gordana Savic;

11:40

The Use Of Quality Of Life Measures In Spinal Cord Injury Clinical Trials
DENISE TATE1; SUSAN CHARLIFUE2; MARCEL POST3; DAVID TULSKY4;
ALAN JETTE5; ALLEN HEINEMANN6; KIMBERLY ANDERSON7
1University of Michigan, Professor and Associate Chair, 300 North Ingalls 2A09,
Ann Arbor, USA; 2Craig Hospital, Senior Principal Investigator, 3425 S Clarkson St,
Colorado, USA; 3Center of Excellence in Rehabilitation Medicine, Senior Research
Professor, De Hoogstraat, Paranadref 2, 3563AZ, Utrecht, Netherlands; 4University
of Delaware, The Center on Assessment Research and Translation, Director, 540 S
College Avenue, STAR Campus, Newark, USA; 5Boston University,Health &
Disability Research Institute, Director, 715 Albany St., T5W, Boston, USA;
6Rehabilitation Institute of Chicago, Professor, 345 East Superior Street, Chicago,
USA; 7Department of Neurological Surgery,The Miami Project to Cure Paralysis,
Associate Professor, Director of Education, 1095 NW 14th Terrace, Room 1-31, Mail
Locator R-4, Miami, USA
Introduction and Importance of Topic The use of quality of life (QOL) measures in
clinical trials has increased, but not until recently has QOL been considered an
endpoint in spinal cord injury (SCI) trials. This workshop will provide information on
the use of such outcomes, issues to consider when designing trials, examples of
measures and how to access them, as well a discussion on implementation steps. The
importance of this topic is supported by current emphasis on patient centered outcome
models and implications for selection of outcome measures that best reflect such
models. Furthermore, the field of rehabilitation has moved from the effect of
treatment on of very specific outcomes to its impact on general well-being and the
overall lifestyle of trial participants.
Methods: Learning Objectives and Workshop format Each presenter will have 10 to
15 minutes with the last section lasting 30 minutes to include a summary of important
points and questions from the audience to address relevant issues.
Introduction: review of key factors, and examples of recent clinical trials –
Denise G Tate Ph.D.
The Use of Common Data Elements (CDE) and Measures: criteria for measure
selection and process, review of general QOL measures – Susan Charlifue
Ph.D.
Domain Specific Measures: Measures for bowel and bladder, mobility, etc. –
Marcel Post Ph.D.
New PROMIS Based Measures: SCI-FI and SCI-QOL – potential applications
in clinical trials – David Tulsky Ph.D., Alan Jette Ph.D.
Discussion and Conclusions – summary of key points, relevance for consumers,
functional based trials – Allen Heinemann Ph.D.; Kimberly Anderson Ph.D.
Objectives:
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1. To provide information on issues related to the use of QOL measures in SCI
trials.
2. To promote the understanding the need for consistency in using CDE
recommended QOL measures.
3. To describe the process for selecting particular QOL measures. To understand
the specifics and (dis-)advantages of generic, condition specific and domain
specific measurement of QOL.
4. To describe new PROMIS measures and their use in trials
5. To provide a forum to discuss key issues on the use of these measures.

11:40 - 13:10

Workshop 6

Duluth
Chairpersons: Greg Nemunaitis;

11:40

Balance Control And Falls After Spinal Cord Injury: Clinical And Laboratory
Perspectives
SYLVIE NADEAU1; Dorothy Barthelemy2; Cyril Duclos2; Jean-François Lemay3;
Audrey Roy4
1Université de Montréal and CRIR-IRGLM, Professor, Montreal, Canada;
2Université de Montréal and CRIR-IRGLM, Professor, C.P.6128 Succ. Centre-ville,,
Montreal, Canada; 3IRGLM-CRIR, Research assisitant and clinicians, 6300 avenue
Darlington, Montreal, Canada; 4IRGLM-CRIR, MSc. Student, 6300 avenue
Darlington, Montreal, Canada
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Falls are caused by the complex interaction of many factors including one’s physical
and mental health, the nature of the activities performed and the conditions under
which one engages in activity. After Spinal Cord Injury (SCI), the ability to control
standing and dynamic balance is compromised and risk of falls is increased. Novel
knowledge gained from clinical and laboratory studies allows better assessment and
training of balance in individuals with SCI, which could reduce the risk of falls. After
reviewing the statistics on falls after SCI, this workshop will present clinical and
laboratory perspectives on the challenge of improving balance after SCI. Aspects
covered will include the psychometric properties of balance assessment (e.g. Berg
Balance Scale, Balance Master, BESTest) for individuals with incomplete SCI, and
the relationship with walking evaluations as well as between various clinical
assessments. Then, using electrophysiological techniques, the role of spinal and
supraspinal structures, such as the vestibulospinal tract, and its correlation with
clinical measures of impaired balance in persons with SCI will be presented. Based
on biomechanical evaluations, results on balance in standing (multi-directional
reaching) and various locomotor tasks will be presented to better understand balance
at a behavioral level. Factors such as the sensorimotor impairments, the importance of
vision and the difficulty in moving the center of pressure after incomplete SCI and
during level or inclined-surface walking will reveal important findings such as the
role of a lower gait velocity in maintaining balance. At the end of the session,
attendees will be more familiar with postural control during functional tasks after
incomplete SCI.
11:40 - 13:10

Free Papers

Mackenzie
Chairpersons: Stacy Elliott, Andrei Krassioukov;

11:40

Clinical Approach To Sexual Dysfunction In Women With Spinal Cord Injury
Frédérique COURTOIS1; KATHLEEN CHARVIER2; ISABELLE CÔTÉ3;
VALÉRIE DAHAN4; MÉLANIE BOULET3; JEAN FLEURY5
1Université du Québec à Montréal, Full professor, CP 8888 succ centre-ville,
Montreal, Canada; 2Hospices Civil de Lyon, Clinical consultant, Route de Vourles,
Saint-Genis Laval (Lyon), France; 3Institut de réadaptation en déficience physique de
Québec, Clinical consultant, Boul Hamel, Quebec, Canada; 4Institut de réadaptation
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Gingras Lindsay de Montréal, Clinical consultant, 6300 Darlington, Montreal,
Canada; 5Institut de réadaptation Gingras Lindsay de Montréal, Medical director,
6300 Darlington, Montreal, Canada
Introduction:
Studies show that up to 53% of women with spinal cord injury (SCI) are capable of
orgasm, but up to 85% of men with SCI are capable of ejaculation. In order to better
understand the discrepancy between men and women with SCI, we adapted the
clinical protocol used for men to women.
Design and methods:
44 women with C4 to L4 lesions aged from 21 to 68 years were assessed for perineal
sensitivity (light touch, pressure, vibration, pain), followed by Ferticare
vibrostimulation, associated if needed with midodrine (5-20mg).
Results:
85% of women with SCI report that assessing perineal sensitivity was helful to gain
better genitals perception and 75% declared that experimenting with guided sources
of stimulation helped them reaching orgasm. 81% reached orgasm, 54% with
vibrostimulation and 27% with vibrostimulation combined with midodrine. Systolic
blood pressure increased from 100mmHg at baseline to 141mmHg at orgasm,
compared 112mmHg to 116mmHg during sexual stimulation alone. Sensations at
orgasm included 6,4 cardiovascular responses compared to 2,6 during sexual
stimulation, 11,4 muscular contractions compared to 7 without orgasm, 10 autonomic
responses compared to 2,6 without orgasm and 1,4 dysreflexic responses compared to
0,6 without orgasm. These results are comparable to that recorded in men with SCI.
Conclusion:
Results confirm that women with SCI are capable of orgasm, with 80% achieving it
when guided clinically. The success rate is comparable to SCI men treated for
anejaculation. Using adapted clinical approach may explain the discrepancy better
sexes
Funded by GENULF.
11:55

Development And Commercialization Of The Networked Neuroprosthesis: Is
The Future The Implantable Intranet Over An Exoskeleton?
RAYMOND ONDERS1; HUNTER PECKHAM2; ANTHONY IGNAGNI3
1Case Western Reserve University, Professor of Surgery, 11100 Euclid Avenue,
Cleveland, USA; 2Case Westerrn Reserve University, Professor, Euclid Avenue,
Cleveland, USA; 3Synapse Biomedical, CEO, Artrip Avenue, Oberlin, USA
Introduction: Neurostimulation is a valuable treatment modality that can address the
needs of a wide range of clinical conditions in spinal cord injury (SCI). Functional
electrical stimulation (FES) devices that restore hand function have previously been
available. Diaphragm Pacing (DP) has been the most used implanted FES with over
1300 patients worldwide. This report outlines the plans for a new Networked
NeuroProsthesis (NNP) for multiple indications.
Methods: Outline development, funding, regulatory approval and clinical use of a
NNP.
Results: A modular, configurable, fully implantable platform, NNP, has completed
bench testing and is capable of 40 or more independent stimulus outputs. The NNP
system is versatile, allowing both activation and inhibition of neural pathways as well
as sensing physiologic signals. Initial funding with a collaboration between the state
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of Ohio, universities and industry has been met. The initial steps to transform a
research-based device into a fully compliant product with a design history,
verification and validated manufacturing process within an approved quality system
has been started. The regulatory, FDA and IRB, process has begun for the first three
clinical applications: upper extremity hand grasp (NeuRX-UE), trunk stability
(NeuRX-T) and implantable extension for DP (NeuRX-RA).
Conclusion: The NNP was specifically designed to meet the needs of SCI who desire
multiple restored functions. The modular nature of this will decrease the time to
market and increase patient benefits for applications not yet envisioned for this
internal electrical skeleton- the implantable intranet.
12:10

Pro(x)thèse - An Interactive Installation That Enables The Exploration Of
Sexuality, Disability And Self Image
GEOFFREY EDWARDS1; COURTOIS FRÉDÉRIQUE2; NANCY DUBÉ3;
ERNESTO MORALES4; LUIS VELASCO5
1Université Laval, CIRRIS, Full Professor, 525, boulevard Wilfrid-Hamel, G1M 2S8,
Québec, Canada; 2Department of Sexology, UQAM, Professor, 455, René Levesque
Est, W-R350, H2L 4Y2, Montréal, Canada; 3Institut de réadaptation GingrasLindsay-de-Montréal, Clinician, 6300, avenue Darlington, H3S 2J4, Montréal,
Canada; 4CIRRIS, Université Laval, Associate Professor, 525, boulevard WilfridHamel, G1M 2S8, Québec, Canada; 5CIRRIS, Université Laval, Research
professional, 525, boulevard Wilfrid-Hamel, Québec, Canada
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Introduction : Many people with disability still experience denigrating
attitudes/behaviours concerning sexuality, which are also often internalized. As part
of a programme to explore alternative "techniques for living”, Pro(x)thèse brings
together fashion designers, photographers, computer scientists and rehabilitation
specialists to develop a clinical tool for enabling people with disability to rethink their
self image and sexual/sensual possibilities.
Methods : A photographer-ergotherapist, an installation designer and a sexologist,
work with individuals with disability to develop a portfolio of images. These images
are tagged to regions of the body (neck, chest, arms, legs, etc.). In addition, a garment
has been designed that, when touched, triggers the projection of the tagged images. A
person may elicit a variety of photographs of people with disability in sensual poses,
simply by touching themselves in different ways. The installation is conceived for
private viewing. So far, 583 photos have been taken of four individuals, two men with
spinal cord lesions, one man who has experienced a stroke and one woman with
spinal cord lesions. These photos are being sorted and a subset selected for the
clinical tool. A two-stage testing procedure will allow clinicians to track the choices
of "images of desire" and "images that reflect the self" over time.
Results and Conclusions : The installation serves as a clinical tool to assist people in
the early stages of rehabilitation to gain new perspectives concerning self image. In
addition, it can be used as a forum for broader audiences to explore issues of sexuality
and disability.
12:25

Structural And Inflammatory Biomarkers In Cerebrospinal Fluid Predict
Neurologic Outcome After Human Spinal Cord Injury
BRIAN KWON1; FEMKE STREIJGER2; LISE BELANGER3; JOHN STREET4;
CHARLES FISHER4; MARCEL DVORAK4; INSTITUTE VANCOUVER SPINE
SURGERY5
1University of British Columbia, Spine Surgeon, Room 6196 - Blusson Spinal Cord
Center, 818 West 10th Avenue, Vancouver, Canada; 2University of British Columbia,
Research Associate, Blusson Spinal Cord Center, 818 West 10th Avenue, Vancouver,
Canada; 3Vancouver Spine Program, Clinical Nurse Specialist, Centenial Pavilion,
9th Floor, VGH, 818 West 10th Avenue, Vancouver, Canada; 4University of British
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Columbia, Spine Surgeon, 818 West 10th Avenue, Vancouver, Canada; 5Vancouver
Spine Surgery Institute, 818 West 10th Avenue, Vancouver, Canada
Introduction. Accurately predicting neurologic recovery after acute SCI based on
baseline AIS grade is challenging. The purpose of this study was to determine how
strongly correlated proteins within the cerebrospinal fluid (CSF) of individuals with
an acute SCI were with their 6-month AIS grade conversion and motor score
improvement.
Methods. Forty-nine individuals with acute SCI (29 AIS A, 9 AIS B, 11 AIS C) were
enroled (31 cervical, 18 thoracic). Lumbar intrathecal catheters were inserted at the
time of surgery to obtain CSF samples over 3 to 5 days. ELISAs for IL-6, IL-8, MCP1, IL-16, tau, S100β, and GFAP were performed on 24-hour post-injury CSF
samples. CSF concentrations were correlated with baseline AIS grade, AIS
conversion over 6 months, and motor score change over 6 months.
Results. The 24-hour post-injury CSF levels of IL-6, tau, S100b, and GFAP were
individually strongly correlated with baseline AIS grade of A, B, or C (p<0.001,
Kruskal Wallis Test). IL-6, IL-8, MCP1, tau, S100β, and GFAP strongly predicted
AIS conversion at 6 months post-injury (p<0.001 for IL6, S100β, GFAP; p=0.005 for
IL-8; p=0.002 for MCP-1; p=0.005 for tau). For cervical SCI, IL-6, IL-8, MCP-1, tau,
and S100ß were correlated with ASIA motor score improvement at 6 months.
Conclusions. The biochemical analysis of CSF can provide valuable biological
information about injury severity after acute SCI. Such biological markers may be
valuable tools for stratifying individuals in acute clinical trials where variability in
spontaneous recovery requires large recruitment cohorts for sufficient power.
12:40

Rat Unlateral Cervical Spinal Cord Injury (ucSCI) Effects On Immature
Myeloid Cell Populations And Splenic T-cell Function.
MICHAEL BEATTIE1; SANGMI LEE2; JACQUELINE BRESNAHAN1
1UCSF, Professor, 1001 Potrero Ave, San Francisco, USA; 2UCSF, Research
Scientist, 1001 Potrero Ave, San Francisco, USA
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Introduction: SCI produces an acute CNS inflammatory response that is accompanied
by peripheral activation of the innate immune system (e.g. Schwab et al, 2014, Exp
Neurol, 258:121). There is also evidence for a chronic inflammatory response that
may be involved in both chronic dysfunction or repair, and in the suppression of
immune responses to immune challenge, increasing susceptibility to infection. We
have used fluorescence-activated cell sorting (FACS) to characterize the population
of myeloid cells in the spleen and circulation at chronic (6 weeks) time points after
cervical SCI in rats. Methods: Unilateral C6-7 contusion injuries were given to adult
female L-E rats, and circulating monocytes, splenic myeloid cells and T-cells were
isolated. The relative and absolute numbers of cells were assessed at 6 weeks using
LSRII (BD Biosciences). Results: The number and frequency of circulating immature
myeloid cells (CD6-CD161+CD86+CD80+) was increased at 6 wks post-SCI, as was
the number of these cells in the spleen. This population has been characterized as
myeloid derived suppressor cells (MDSCs), and consistent with this idea, splenic
antigen-presenting cells (APCs, CD86+) and CD3+ T-cells were reduced. In separate
studies, SCI in mouse produced similar results at 7 days post-SCI (data not
shown). Conclusions: Rat (and mouse) SCI expands the immature myeloid cell
population, and MDSCs accumulate in the spleen. These cells may be involved in the
suppression of APC and t-cell activation after SCI. Supported by NIH NS-038079,
and BASIC pilot funds.

11:40 - 13:10

Workshop 7

Gatineau
Chairpersons: Lawrence Vogel;

11:40

Pediatric Neuromuscular Recovery Scale: Content Development, Reliability,
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And Application
ANDREA BEHRMAN1; MJ MULCAHEY2; SHELLEY TRIMBLE3
1University of Louisville, Professor, Department of Neurological Surgery, 220
Abraham Flexner Way, Louisville KY 40202, USA; 2Thomas Jefferson University,
Professor, Jefferson School of Health Professions, 901 Walnut Street 6th Floor,
Philadelphia PA 19107, USA; 3Frazier Rehab Institute, Ped
NeuroRecovery/Translational Research Spec, 220 Abraham Flexner Way, Louisville
KY 40202, USA
To build scientific evidence supporting pediatric practice and rehabilitation after
spinal cord injury (SCI), robust and psychometrically-sound outcomes instruments
are needed. The utility of an outcome measure for children in comparison to adults is
challenged by the added complexity of both the child’s developmental stage at the
time of injury and expected developmental trajectory. The Neuromuscular Recovery
Scale (NRS) was developed as a tool to assess neuromuscular capacity to perform
specific functional tasks without compensation in adults with SCI. Despite strong
psychometric properties, application of the NRS to children has been challenging. As
SCI clinical trials and treatments expand, development and validation of instruments
to measure primary endpoints of neuromuscular capacity should include children. The
purpose of this workshop is to introduce the Pediatric NRS: its development,
reliability, and application.
Learning objectives: Attendees to this workshop will:
1. Understand the need for a Pediatric NRS within the context of current
assessments for pediatric SCI
2. Identify the challenges in measurement specific to pediatrics
3. Describe the development of the Pediatric NRS for content validity
4. Describe the Pediatric NRS: its items, scoring, and inter-rater reliability.
Experience application and scoring of the Peds NRS across the age spectrum
(age 1-12 years) via video cases.
Presenters and Program:
Mary Jane Mulcahey, PhD, OT (Thomas Jefferson Univ) - 20 minutes
Background:
Acknowledgements
Review of current pediatric instruments and gaps
Rationale for measuring neurorecovery in children age 1-12 yrs
Challenges and needs in measuring neurorecovery in pediatrics
Development of Pediatric NRS: content validity
Andrea L. Behrman, PhD, PT (Univ of Louisville) – 20 minutes
Introduction to the Pediatric NRS
Description of items and video demonstration (typically developing
children)
Item scoring and derivation of Overall Phase Score
Inter-rater reliability testing
Shelley A. Trimble, PT – (Frazier Rehab) - 30 minutes
Practical application
Demonstration of the Peds NRS via video cases of children post-SCI
Audience participation in scoring video examples
All Presenters: Summary, Limitations, and Future Directions 5 minutes
Question and Answer / Discussion with Audience 15 minutes

13:15 - 14:15

Lunch

Exhibition
Hall

13:15 - 14:15

Wellspect sponsored Symposium

Jolliet

14:20 - 15:05

ISCos Lecture - The evolution of nerve transfers and their potential after spinal Le Grand
cord injury. Susan Mackinnon, Canada
Salon
Chairpersons: Introduced by John Steeves;

15:10 - 16:10

Poster viewing with refreshments

Exhibition
Hall

16:15 - 17:45

Workshop 8

Le Grand
Salon
Chairpersons: Susan Charlifue;

16:15

The National Institute For Neurological Disorders And Stroke (NINDS)
Common Data Elements (CDEs) For Spinal Cord Injury - Development And
Future Use.
FIN BIERING-SØRENSEN1; JOANNE ODENKIRSHEN2; LYN JAKEMAN3;
VANESSA NOONAN4; KEITH TANSEY5; ADAM FLANDERS6; MJ
MULCAHEY7; LAWRENCE VOGEL8
1Department for Spinal Cord Injuries, Rigshospitalet and Glostrup Hospital,
University of Copenhagen,, Professor and Consultant, Havnevej 25, Hornbæk,
Denmark; 2National Institute of Neurological Disorders and Stroke, Clinical Research
Project Manager, 6001 Executive Blvd. RM# 2178, MSC# 9520, Bethesda, USA;
3National Institutes of Health/ NINDS, Program Director, Division of Extramural
Research, 6001 Executive Blvd., Bethesda, MD, USA; 4Institution: Rick Hansen
Institute, Director, Research and Best Practice Implementatio, 6400-818 West 10th
Avenue, Vancouver, Canada; 5Emory University/Atlanta VA Medical Center, Assoc.
Professor, 615 Michael St., Atlanta, GA, USA; 6Department of Radiology, Division
of Neuroradiology/ENT, Thomas Jefferson University Hospital, Suite 1080B Main
Building, 132 S. Tenth St., Philadelphia, PA, USA; 7Thomas Jefferson University,
School of Health Professions, Professor of Occupational Therapy, 901 Walnut Street,
6th floor (642), Philadelphia, USA; 8Shriners Hospital for Children, Chicago, Chief
of Pediatrics, 2211 N Oak Park Ave, Chicago, IL, USA
Background: The NINDS CDE project was initiated to develop CDEs to facilitate
clinical research. The CDEs can be used across neurological conditions and case
report forms (CRFs) have been developed for fourteen conditions (e.g. traumatic
brain injury, stroke) and most recently completed for adult SCI.
The goals of the NINIDS CDE project are:
To disseminate standards for the collection of data from participants enrolled in
studies on SCI;
To create easily accessible tools for investigators to collect data;
To encourage focused and simplified data collection to reduce the burden on
investigators and practice-based clinicians to facilitate their participation in
clinical research;
To improve data quality while controlling cost by providing uniform data
descriptions and tools.
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Objectives: To provide the attendees with:
α. an overview of the comprehensive set of over 1150 CDEs, data definitions,
case report forms and guidelines for use in spinal cord injury (SCI);
β. examples of how the CDEs were developed in three of the nine more
challenging areas. The Care Working Group (WG) had to consider a wide
range of possible SCI studies and varied care history, and had the most
complex and largest number of subdomains and existing CDEs to consider. The
Electrodiagnostics and Imaging WGs developed entirely new CDEs, CRFs and
clinical instruments, as there was very little of established outcome measures or
guidelines for use in SCI studies.
γ. information of the areas for the future developments and possibilities.
Chair: Fin Biering-Sørensen
Joanne Odenkirchen: Introduction to the NINDS CDE project.
Lyn Jakeman: Results and recommendations of the SCI Working Groups.
Vanessa Noonan: Concepts, challenges, solutions and gaps: Developing CDEs for
SCI Research.
Keith Tansey: Electrodiagnostics CDEs.
Adam Flanders: Imaging SCI CDEs.
Mary Jane Mulcahey and Lawrence Vogel: Status of development of Pediatric SCI
CDEs.
Fin Biering-Sørensen: Collaborations and future work.
Interaction with the audience after each topic presentation and at the end to facilitate
that the attendees understand how to find and use the NINDS CDEs for SCI:
http://www.commondataelements.ninds.nih.gov/SCI.aspx#tab=Data_Standards
16:15 - 17:45

Workshop 9

Jolliet
Chairpersons: John Ditunno;

16:15

Annual ASIA International Standards And Education Committee Updates
WILLIAM WARING1; MARY SCHMIDT READ2; STEVEN KIRSHBLUM3;
RONALD REEVES4; LINDA JONES5
1Medical College of Wisconsin, Faculty, 9200 Wisconsin Avenue, Milwaukee,
Wisconsin, USA; 2Magee Rehabilitation, SCI Program Director, Magee
Rehabilitation, 1513 Race St, Philadelphia PA 19102, USA; 3Kessler Institute for
Rehabilitation, Medical Director, 1199 Pleasant Valley Way, West Orange, New
Jersey, USA; 4MAYO CLINIC, FACULTY, Mayo Clinic 200 First Street SW,
Rochester, Minnesota, USA; 5Craig H. Neilsen Foundation, Program Officer for SCI
Research, 1950 Tincup Court, Boulder, Colorado, USA
Our growing internet based Spinal Cord Injury (SCI) community has allowed greater
opportunities to discuss, review and consider revisions for our basic SCI tools and
specifically update, increase, and/or create learning programs. Although some type of
presentations from the ASIA International Standards and/or the Education
Committees have occurred at the last few annual meetings, this year’s workshop will
the first of planned yearly updates.

The objectives for these yearly Workshop Updates may include 1) Review any
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changes in the International Standards for the Neurological Classification of Spinal
Cord Injury (ISNCSCI), 2) Identify ISCNSCI topics that are being reviewed, 3)
Review the current SCI educational/training products in the ASIA Learning Center,
4) Discuss any upcoming changes in the Learning Center products and 5) Discuss
suggestions/needs for new Learning Center Programs. Prior to the meeting ASIA will
be surveying their membership and users from the Learning Center for feedback
about existing programs and suggestions or needs for new programs.
Agenda:
1) ISNCSCI Changes (Not Determinable (ND) designation, proposed C4/C5 and
T12/L1 classification algorithm) – Steve Kirshblum
2) ISNCSCI Areas being reviewed/discussed (Non SCI sensory/motor loss
documentation, more detailed directions for anorectal examination) – William Waring
3) Upcoming ISNCSCI topics – (Tetraplegia/Paraplegia definition, creating a
screening ISNCSCI) Steve Kirshblum, William Waring and Audience
4) Overview of ASIA Learning Center – Mary Schmidt Read and Ron Reeves
5) Upcoming changes for the International Spinal Cord Injury Standards Training
eLearning Programs – Linda Jones and Mary Schmidt Read
6) Proposed new ASIA Learning Center Programs (Pressure Ulcers) – Mary Schmidt
Read
7) Suggestions for new Learning Center Programs (SCI Pain and Wheelchairs) –
Panel and Audience

16:15 - 17:45

16:15

Exercise and Activity
Chairpersons: Claes Hultling, Amiram Catz;
A Behavior Intervention Focusing On An Active Lifestyle Is Effective In Persons
With Recent SCI: A Randomized Controlled Trial
CARLA F.J. NOOIJEN1; MICHAEL BERGEN2; HENK STAM3; RITA VAN DEN
BERG-EMONS4; ACT-ACTIVE RESEARCH GROUP5
1Erasmus University Medical Center, PObox 2040, 3000CA, Rotterdam,
Netherlands; 2Rijndam Rehabilitation Institute, Medical doctor and director,
Westersingel 300, 3015 LJ, Rotterdam, Netherlands; 3Erasmus University Medical
Center, Professor in Rehabilitation Medicine, PObox 2040, 3000CA, Rotterdam,
Netherlands; 4Erasmus University Medical Center, Senior Researcher, PObox 2040,
3000CA, Rotterdam, Netherlands; 5Erasmus University Medical Center, Research
group, PObox 2040, 3000CA, Rotterdam, Netherlands
Introduction: After discharge from inpatient rehabilitation, physical activity levels in
persons with SCI are known to relapse. The goal of this RCT was to evaluate the
added value of a behavior intervention focusing on an active lifestyle after discharge.
Outcome measures were objectively measured physical activity, physical fitness,
health, participation and quality of life.
Methods: Thirty-nine persons with subacute SCI (33% tetraplegia, 62% motor
complete, 150±74 days post injury), dependent on a manual wheelchair, were
included during inpatient rehabilitation and randomized in two groups. Both groups
received regular rehabilitation and a handcycle training program. Only the
intervention group received a behavior intervention, 13 individual sessions between
two months before till six months after discharge, with a coach trained in
motivational interviewing. Measurements were performed at baseline, discharge, six
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months and one year after discharge from inpatient rehabilitation.
Results: An overall intervention effect was found for objectively measured physical
activity (B=0.35 hours, p<0.01). Compared to the control group, the intervention
group was 0.47 hours per 24-hour period (p<0.01) more physically active six months
after discharge and maintained this higher level till one year after discharge (B=0.42
hours, p=0.06). Significant favorable intervention effects one year after discharge
were found for total cholesterol (B=-0.89 mmol/L, p=0.01), LDL (low density
lipoprotein cholesterol; B=-0.63 mmol/L, p=0.05), and participation (B=9.91,
p<0.01).
Conclusions: The behavior intervention was effective in eliciting a behavioral change
toward a more active lifestyle and had favorable effects on health and participation in
persons with recent SCI. Adding this intervention to regular care seems beneficial.
16:30

Energy Consumption In Non-exercise Physical Activity After Spinal Cord
Injury
TOBIAS HOLMLUND1; KERSTIN WAHMAN2; ELIN EKBLOM-BAK3
1Rehabstation Stockholm/Spinalis, Physiotherapist, Frösundaviks alle 13, 169 89
Solna, Stockholm, Sweden; 2Rehabstation Stockholm, Head of R&D unit,
Frösundaviks alle 13, 169 89 Solna, Stockholm, Sweden; 3The Swedish School of
Sport and Health Sciences, GIH, Senior Lecturer, Box 5626, 114 86 Stockholm,
Stockholm, Sweden
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Recent studies focus on the importance of daily non-exercise physical activity
(NEPA) in the general population. The incidence of the metabolic syndrome,
including risk markers for overweight and obesity, was significantly lower in persons
with high NEPA. There is still a need for scientifically based adapted prevention
programs for people with a complete spinal cord injury (SCI). The object of this
descriptive study is to determine the energy expenditure in rest and in NEPA for
individuals with SCI. Method: Thirty-eight (ten women, twenty-eight men) with T7T12 ASIA A-B were recruited. All data were collected through indirect calorimetry
(Jaeger Oxycon Pro/mobile). Resting metabolic rate (RMR) was measured in supine
after 8 hours overnight fasting. The measured activities were watching television,
household, propelling indoors, propelling outdoors and handbike Results: Mean
Oxygen uptake (RMR) for men VO2 2.43 (mL.kg-1.min-1) or mean kcal/24h 1285
and for women VO2 2.57 (mL. kg-1 .min-1) or 1030 kcal/day. Watching television
0.017 (kcal.kg-1.min-1) for men and women, (reflecting sedentary behavior). NEPA;
household activity for men and women 0.034 (kcal.kg-1.min-1), propelling indoors at
(4.7 km/h) for men and women 0.04 (kcal.kg-1.min-1), propelling outdoors (6.6
km/h) for men and women 0,049 (kcal.kg-1.min-1), handbike (9.8 km/h) men 0,049
(kcal.kg-1.min-1) and women 0,075 (kcal.kg-1.min-1). Conclusion: The results show
that despite low RMR, NEPA activities could be of importance to the total daily
energy expenditure, compared to a sedentary lifestyle. These results can be used as
tool in prevention programs and as a motivation towards a more active daily life.
16:45

Substrate Utilization During And After Exercise In Persons With Chronic
Paraplegia
JOCHEN KRESSLER1; DAVID McMILLAN2; DEENA CILIEN3; MARK NASH4
1San Diego State University, Assistant Professor, 5500 Campanile Drive, San Diego,
CA 92182-7251, San Diego, USA; 2California State University - San Marcos,
Graduate Student, 333 S. Twin Oaks Valley Rd, San Marcos, CA 92096, San Marcos,
USA; 3University of Miami Miller School of Medicine, Research Assistant, 1095
NW 14th Terrace, R48, Miami, Florida 33136, Miami, USA; 4University of Miami
Miller School of Medicine, Professor, 1095 NW 14th Terrace, R48, Miami, Florida
33136, Miami, USA
Introduction: To describe/compare substrate oxidation and fuel partitioning during
circuit resistance exercise (CRT) and post-CRT recovery in persons with paraplegia
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(PARAs) and nondisabled controls.
Methods: This randomized, controlled trial studied 8 men and 1 woman (aged 27-58
years) with chronic PARA (T2-T12). Participants underwent 40-45 min CRT
exercise, which interspersed arm ergometry between resistance maneuvers (3 sets-10
repetitions at 60% of maximum strength). Pulmonary gas exchange was measured
before and during exercise, and up to 120 min post-exercise. Substrate preference and
rates of carbohydrate/fat oxidation were calculated and compared with baseline and
exercise responses from 3 nondisabled controls (2 men, 1 woman).
Results: Carbohydrate oxidation rates in PARAs increased 10-fold over baseline, and
remained 30-50% higher during recovery (p≤ 0.004). Differences between PARAs
and controls were marginal (means = 0.01-0.06 g/min, p=.116-.717). Fat oxidation in
PARAs was negligible during exercise, but post-exercise was 160-220% over
baseline (p<.001). Initial fat oxidation in controls was negligible during exercise but
increased to 0.14±0.13 g/min during the last 15 minutes. Fat oxidation for controls
during recovery remained ~40% higher than PARAs (p=.008) before converging at
40 min post-exercise (mean difference= 0.00, p=.872).
Conclusion: PARAs and controls have similar carbohydrate utilization during and
following CRT exercise, although PARAs experience suppressed fat oxidation during
prolonged exercise and early recovery. Nevertheless, fat oxidation in PARAs remains
substantially elevated at least 2-hours following CRT exercise. These findings should
influence calculation of caloric expenditures used to satisfy exercise target guidelines,
overall health, and overweight risks after SCI
Support: The Miami Project to Cure Paralysis.
17:00

Maximal Ventilation Limits Increased Aerobic Capacity With Hybrid
Functional Electrical Stimulation Exercise Training In High Spinal Cord Injury
SAEED ALZAHB1; GLEN PICARD2; LESLIE MORSE3; MEGHAN
PRONOVOST4; J. ANDREW TAYLOR5
1SPAULDING REHAB HOSPITAL CARDIOVASCULAR LAB, RESEARCH
FELLOW, 812 MEMORIAL DR APR 901, ZIP CODE 02139, CAMBRIDGE, USA;
2SPAULDING REHAB HOSPITAL CARDIOVASCULAR LAB, Assistant
Director, Spaulding Hospital Cambridge, 1575, CAMBRIDGE, USA; 3HARVARD
MEDICAL SCHOOL PMR DEPARTMENT, Associate Professor, 1575
CAMBRIDGE ST CARDIOVASCULAR LAB SPAULDING REH, CAMBRIDGE,
USA; 4SPAULDING REHAB HOSPITAL CAMBRIDGE CARDIOVASCULAR,
Research Exercise Physiologist, 1575 cambridge st srh cardiovascular lab,
CAMBRIDGE, USA; 5HARVARD MEDICAL SCHOOL/, ASSOCIATE
PROFESSOR, 1575 cambridge st SRH, cardiovascular lab, Cambridge, USA
Introduction: After spinal cord injury (SCI), maximal ventilation can be delimited by
pulmonary muscle denervation. In fact, maximal ventilation may restrict aerobic
capacity in direct relation to injury level. Nonetheless, this may not be a critical
limitation with injuries at T3 and below. For example, hybrid functional electrical
stimulation (FES) exercise training results in increased aerobic capacity and a
dissociation between aerobic capacity and injury level at T3 and below. However,
injuries above T3 have the greatest pulmonary denervation and so maximal
ventilation may restrict the increase in aerobic capacity with hybrid FES training.
Method: We assessed relationships among injury level, maximal exercise ventilation,
and maximal aerobic capacity during hybrid FES exercise in 10 individuals (1
female) with incomplete and complete SCI at level T2 to C4, before and after 6
months of hybrid FES training. Result: After training, aerobic capacity increased by
15% (14.3+4.6 vs. 16.4+5.6 ml/kg/min, p=0.03). Maximal ventilation increased
modestly in 7 of 10 subjects (35.6+8.2 vs 40.0+11.0 L/min, p=0.12). Both before and
after training, injury level was directly related to maximal ventilation and maximal
aerobic capacity (lowest r-square=0.42). Before training, maximal aerobic capacity
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had a direct linear relation to maximal ventilation (r-square=0.53); after training, this
relation became almost completely linearized (r-square=0.94). Conclusion: Despite
the ability to train denervated leg skeletal muscle via hybrid FES exercise, the
inability to increase maximal ventilation beyond limits set by SCI level above T3
appears to restrict aerobic capacity
17:15

Comparison Between H- And Posterior Root Motor Reflexes In The Triceps
Surae During Stepping After Incomplete Spinal Cord Injury
Brad Farrell1; Joy Bruce2; Barry McKay2; Keith Tansey3
1Shepherd Center, Post-Doctoral Fellow, 2020 Peachtree RD NW, Atlanta, USA;
2Shepherd Center, Research Scientist, 2020 Peachtree RD NW, Atlanta, USA;
3Emory University, Associate Professor, 615 Michael St, Atlanta, USA
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Introduction: This study examined the relationship between the H- and posterior root
motor (PRM) reflex during stepping after motor-incomplete spinal cord injury (SCI)
Methods: 10 subjects with SCI (AIS C/D; C4-T9) and 10 subjects without injury were
recruited. During standing at 60% body weight support (BWS), H-reflexes were
elicited in the triceps surae via tibial nerve stimulation until a maximum H-reflex was
determined. PRM reflexes were elicited from stimulation electrodes over the T11/T12
intervertebral space (source) and on the abdomen (sink). Standing PRM reflex
amplitude was matched to H-max amplitude. Subjects were then stepped in a robotic
gait orthosis at 60% BWS and speeds of 0.5 and 0.7 m/s with reflexes elicited during
mid-stance and mid-swing. Throughout the study, M-waves were matched to the Mwave at H-max and PRM stimulation intensity was held constant.
Results: H- and PRM reflex amplitudes were greater in the SCI group. Both groups
modulated H- and PRM reflexes with the phase of step cycle. The non-injured group
modulated more during stepping than the SCI group. Within subject H- and PRM
reflex modulation was not equivalent.
Conclusions: SCI subjects often are hyperreflexive and have decreased ability to
modulate spinal excitability during stepping. While H- and PRM responses are not
identical, probably due to stimulation of different axonal populations at different
latencies, use of PRM reflexes may allow comparison of reflex responses during
stepping across leg muscles. Future rehabilitation strategies may target, or monitor,
appropriate modulation of reflex amplitude to better coordinate excitability and motor
output.
17:30

Assessing Different Methods Of Determining Anaerobic Threshold In
Individuals With Motor-Complete Spinal Cord Injury
JASON AU1; ARJUN SITHAMPARAPILLAI2; KATHARINE CURRIE3;
CAMERON GEE4; ANDREI KRASSIOUKOV5; AUDREY HICKS6
1McMaster University, PhD Candidate, 1280 Main St West, Hamilton, Canada;
2McMaster University, MSc Student, 1280 Main St West, Hamilton, Canada;
3International Collaboration on Repair Discoveries, University of British Columbia,
Postdoctoral Research Fellow, 818 West 10th Avenue, Vancouver, Canada;
4International Collaboration on Repair Discoveries, University of British Columbia,
Research Coordinator, 818 West 10th Avenue, Vancouver, Canada; 5International
Collaboration on Repair Discoveries, University of British Columbia, Scientist, 818
West 10th Avenue, Vancouver, Canada; 6McMaster University, Professor, 1280 Main
St West, Hamilton, Canada
Introduction: Fitness assessments in individuals with severe spinal cord injury (SCI)
are made difficult by impairments of both the somatic and autonomic nervous
systems. Accordingly, there is a need to develop tools to evaluate cardiorespiratory
fitness in this population. The purpose of this study was to evaluate the feasibility and
comparison of methods to assess anaerobic threshold (AT) as a possible indicator of
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cardiorespiratory fitness in motor-complete SCI.
Methods: Thirty-eight individuals with traumatic, chronic (>2 years post-injury)
motor-complete (AIS A/B), high SCI (C4-T6) were recruited. Individuals completed
a graded exercise test to fatigue. Power output was increased 5W/min for tetraplegics,
or 10W/min for paraplegics. Anaerobic threshold was assessed through: Ventilatory
equivalence method (VEQ), Excess CO2 method (ExCO2), and V-slope method (VSlope).
Results: AT could be assessed using all methods in 79% of subjects
(0.70±0.23L/min; 76±9.45% of VO2peak). Bland-Altman analysis was used to assess
agreement of VO2 at AT between methods: VEQ vs ExCO2 bias=-0.02L/min (95%:
-0.24 to 0.20); VEQ vs V-Slope bias=0.01L/min (95%: -0.27 to 0.28); ExCO2 vs VSlope bias=0.01L/min (95%: -0.27 to 0.28). There was a strong correlation between
VO2peak and VO2 at AT (r=0.92; p<0.01).
Conclusions: Detection of AT was feasible in people with motor-complete SCI. As
this threshold is likely to occur before the onset of peripheral fatigue arising from
somatic or autonomic impairment, AT may be a potential alternative indicator of
cardiorespiratory fitness in people with severe SCI. Further research is needed to
assess the relationship between AT and cardiovascular health outcomes in SCI.
16:15 - 17:45

Ambulation

Mackenzie
Chairpersons: Isa McClure,Giorgio Scivoletto;

16:15

Watch Your Step -- From Instrumented Gait Analysis To Real-time Feedback
Therapy
CHRISTIAN SCHULD1; DANIEL SCHLIESSMANN1; MATTHIAS
SCHNEIDERS1; RehaGait Study Group2; NORBERT WEIDNER1; RÜDIGER
RUPP3
1Spinal Cord Injury Center, Heidelberg University Hospital, -, Schlierbacher
Landstraße 200a, 69118, Heidelberg, Germany; 2Steffen Derlien, Maria Glöckner,
Till Gladow, -, N/A, Jena & Magdeburg, Germany; 3Spinal Cord Injury Center,
Heidelberg University Hospital, -, Schlierbacher Landstraße 200a, Heidelberg,
Germany
Introduction
Progress in motion capturing technology allows for novel instrumented gait analysis
applications, among them real-time movement feedback (rtFB). Visual feedback
derived from real-time gait analysis may compensate for impaired afferent sensory
input in incomplete spinal cord injury (iSCI) subjects. We hypothesized that
individuals with iSCI can normalize their gait kinematics during rtFB and more
importantly carry over the achieved improvement beyond training sessions.
Methods
Five individuals with chronic iSCI (4 x AIS D, 1 x AIS B, walking speed 0.5 ± 0.1
m/s) had to complete 6 treadmill-based rtFB training sessions (one per week) with a
2-week break after the third week. Each day consisted of an initial gait analysis
followed by 2 blocks of rtFB / no-rtFB trials. During rtFB the deviation of the mean
knee angle during swing from a speed-matched reference (norm distance, ND) was
visualized as a number after every stride by an in-house developed rtFB system. The
task consisted of lowering the ND.
Results
Four out of 5 study participants benefited from rtFB in the short and medium term.
Decrease of mean ND was highest during the first 3 sessions (from 3.93 ± 1.54 to
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2.18 ± 1.04). After the pause mean ND stayed in the same range. In the last 3 sessions
mean ND diminished more moderately (2.40 ± 1.18 to 2.20 ± 0.90). Direct influences
of rtFB ranged from 20% to 1% reduction in mean ND compared to no-rtFB
sessions.
Conclusions
Instrumented real-time FB may serve as an effective therapy to improve walking
function in iSCI subjects. Further studies need to assess long term benefits and the
relevance for activities of daily living.
16:30

Does Transparent 3-dimensional Body Weight Support Change Gait Kinematics
In A Healthy Young Cohort?
CHRISTOPHER SCHMIDT EASTHOPE1; MARTINA FRANZ2; BJÖRN
ZÖRNER3; ARMIN CURT4; MARC BOLLIGER1
1University Hospital Balgrist, Postdoctoral researcher, Forchstrasse 340, Zurich,
Switzerland; 2University Hospital Balgrist, Therapist, Forchstrasse 340, Zurich,
Switzerland; 3University Hospital Balgrist, Medical Doctor, Forchstrasse 340, Zurich,
Switzerland; 4University Hospital Balgrist, Professor, Forchstrasse 340, Zurich,
Switzerland
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Introduction. Rehabilitation of locomotion is a central factor in increasing quality of
life after spinal cord injury. Current rehabilitation protocols aim to induce the most
physiological gait pattern possible, frequently employing body weight support (BWS)
to enable locomotion training even before patients can support their own body
weight. Current BWS systems are either treadmill-based or limited to 1-2 degrees of
freedom, thereby reducing applicability and usability in clinical practice. The
FLOAT, a novel rehabilitation system, enables freedom of overground movement in
3 planes throughout a large volume. The FLOAT is semi-transparent, as it is
controlled via a force- and position-regulated feedback loop.
Methods. To determine a potential impact of FLOAT use on gait kinematics in a
healthy population, 20 volunteers were recorded over 20 gait cycles using a 3-D
motion capture system. Typical parameters such as sagittal hip, knee and ankle
angles, support phases and body sway were assessed at two speeds (1kmh-1; 2kmh-1)
and five different levels of BWS (0%; 10%; 20%; 30%; 40%; 50%).
Results. FLOAT-induced BWS at 2 kmh-1 did not introduce changes in joint angles
that exceeded inter-step variability at 0% BWS, irrespective of unloading condition.
Slight differences in hip and ankle range of motion were discerned in the slow
condition at high levels of support (40% and 50% BWS).
Conclusion. The marginal kinematic implications of the FLOAT further its claim as a
valuable new tool to potentially ameliorate rehabilitation protocols.
16:45

Distances Covered At 2, 4 And 6 Minutes During The 6-min Walk Test In
Individuals With Spinal Cord Injury
AUDREY ROY1; Jean-François Lemay2; Sylvie Nadeau3
1CRIR-IRGLM, Montreal, Canada; 2IRGLM-CRIR, Research assisitant and
clinician, 6300 avenue Darlington, Montreal, Canada; 3Université de Montréal and
CRIR-IRGLM, Professor, C.P.6128 Succ. Centre-ville,, Montreal, Canada
Functional ambulation outcome measures in spinal cord injury (SCI) are numerous
and clinicians must use outcome combinations that bring relevant information to their
clinical practice. This project examined the profile of the distance covered during the
6-min walk test by comparing the walked distance at 2 (T2), 4 (T4) and 6 (T6)
minutes. The hypothesis was that individuals who walk slower will show decreased
walking distances from T2 to T4 and even more decrease from T4 to T6 because of
fatigue.
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Thirty-three adult individuals were evaluated at rehabilitation admission and
discharge. The 6-min walk test was performed using the recommended standardized
instructions and the participants were instructed to walk as far as possible for 6
minutes. Statistical analyses (ANOVAs and paired t-tests) were used to assess the
effects of time (T2 vs. T4 vs. T6) and group (slow vs. fast walkers) on the distance
covered. The level of association between the values for each time was examined
using Pearson correlation coefficients.
SCI participants increased their total distance walked at discharge compared to
admission (325 m vs. 264 m). At both periods of assessment, the distance covered
over the time intervals were constant and no difference was observed between the
slow and fast walkers. The level of association between the values at T2 vs.T4 and T2
vs. T6 were very strong (r>0.98).
The results question the relevance of using the 6-min walk test in SCI patients able to
walk farther than 30 m at 2 minutes (or at 0.25 m/s). For these individuals, the
distances at 2 minutes might be used to predict the distance reached after 6 minutes of
walking.
17:00

Clinical Assessments To Accurately Quantify Walking Function In Spinal Cord
Injury
Marc Bolliger1; Armin Curt2; Bjoern Zoerner3
1Spinal Cord Injury Center Balgrist, Head Research Lab, Forchstrasse 340, Zurich,
Switzerland; 2Spinal Cord Injury Center Balgrist, Director, Forchstrasse 340, Zurich,
Switzerland; 3Spinal Cord Injury Center Balgrist, Postdoc/ Physician, Forchstrasse
340, Zurich, Switzerland
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Introduction: Locomotor impairment is one of the major distressing consequences
after spinal cord injury (SCI). Different clinical outcome assessments of ambulation
are routinely used to analyze locomotor function and to determine the efficacy of
treatments. Despite the widespread practice of these walking assessments, relatively
little is known about their relationship and redundancy or their optimal use. The 10Meter Walk Test (10MWT) is the most accepted and standardized short-distance
walking test in the field of SCI, and often serves as primary endpoint to determine
treatment efficacy in interventional studies. The 6-Minute Walking Test (6MWT), a
long-distance walking test, is eligible to investigate endurance.
Methods: 10MWT and 6mWT results of 105 patients with chronic (>6 months after
injury) were analyzed. Test results were analyzed using nonlinear regression model.
Results: Data plots showed that 10MWT correlated exponentially with the results
from the 6mWT (R2 = 0.87). Good walkers were primarily separated by the 6mWT,
whereas patients with severe ambulatory deficits were better separated by the
10MWT.
Conclusion: Our data indicate that 10MWT and 6mWT address different aspects of
walking capacity. While the short-distance test demonstrated high sensitivity in
severely impaired subjects with SCI, the long-distance test showed excellent
separation of subjects with SCI and good walking function. We recommend that
clinical gait assessment should combine a short- and a long-distance walking test to
accurately quantify changes in ambulatory function.Funded by: Clinical Research
Priority Program CRPP Neuro-Rehab UZH

17:15

Identifying Training Strategies For Progressing Exoskeleton Users Towards
Everyday Functional Ambulation
KATHLEEN SCANLAN1; DAVID CHEN2; MATTHEW KNOWLTON1; SUSAN
DEEMS-DLUHY1; ARUN JAYARAMAN3
1Rehabilitation Institute of Chicago, Research Physical Therapist, 345 E. Superior
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Street, Rm 1771, Chicago, USA; 2Rehabilitation Institute of Chicago, Medical
Director, 345 E. Superior Street, Chicago, USA; 3Rehabilitation Institute of Chicago,
Research Scientist, 345 E. Superior Street, Rm 1771, Chicago, USA
Introduction
The ReWalk is a robotic exoskeleton designed to allow people with paralysis due to
spinal cord injury (SCI) to stand and walk. Previous studies have shown that the
ReWalk is safe for level ground ambulation in a clinical setting with supervision,
however research has not yet examined the potential for community use. In our study
we hypothesize that we would be able to train subjects with SCI to use the ReWalk to
perform over ground walking, and curb, ramp, and stair negotiation with close
supervision in a safe manner.
Methods
Subjects received 18 training sessions with a pretest and posttest. Outcome measures
included the 10 meter walk test, figure 8 test, stopping at targets and on command,
functional reach, and functional mobility on stairs, ramps, and curbs. Currently, five
subjects with SCI from T4-T10 ASIA A and B have completed training.
Results
Subjects were able to walk an average speed of 0.27 m/s with contact guard to min
assist. No one was able to advance to hands off supervision. On average, subjects
stopped with min A to CGA within 2.32 s of a verbal cue or 14.19 cm of a target.
Two of the five subjects were able to complete advanced skills training, however both
required minimal to moderate physical assistance.
Conclusions
While 18 sessions were insufficient to achieve ambulation with supervision, this may
be feasible with 36 sessions. None of our subjects had plateaued in their learning after
18 sessions. This may open the door to community mobility.
17:30

Lower-limb Exoskeletons For Individuals With Chronic Spinal Cord Injury:
Findings From A Feasibility Study
IAN BENSON1; KIRSTEN HART2; DOT TUSSLER3; JOOST VAN
MIDDENDORP4
1National Spinal Injuries Centre, UK, Advanced Physiotherapist, NSIC, Stoke
Mandeville Hospital, Aylesbury, UK; 2National Spinal Injuries Centre, UK, Clinical
Specialist Physiotherapist, NSIC, Stoke Mandeville Hospital, Aylesbury, UK;
3National Spinal Injuries Centre, UK, Head Physiotherapist, NSIC, Stoke Mandeville
Hospital, Aylesbury, UK; 4Stoke Mandeville Spinal Foundation, Research Director,
NSIC, Stoke Mandeville Hospital, Aylesbury, UK
Introduction. Our Objective was to assess the feasibility of conducting a wellpowered trial evaluating the neurological and functional effects of using an
exoskeleton in individuals with chronic motor complete or incomplete spinal cord
injury (SCI). Methods. A longitudinal, prospective, self-controlled feasibility study
was conducted over 8 months in a Specialist Spinal Cord Injuries Centre, United
Kingdom during 2013–2014. Enrolled subjects were assigned to 20 exoskeleton
(ReWalk™, Argo Medical Technologies Ltd, Yokneam Ilit, 20692, Israel) training
sessions over a 10-week training period. Feasibility measures, clinical and mobility
outcome measures and measures appraising subjects’ disability and attitude towards
assistive technology were assessed before, during and after the study. Descriptive
statistics were applied. Results. Out of 60 candidates, ten (17%) were enrolled and
five (8%) completed the training program. Primary reasons for not enrolling were
ineligibility (n=24, 40%) and limited interest to engage in a 10-week training program
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(n=16, 27%). Five out of ten enrolled subjects experienced grade I/II skin aberrations.
Whilst walking speeds were higher and walking distances were longer in all
exoskeleton users when compared to non-use, the exoskeleton did generally not meet
subjects’ high expectations in terms of perceived benefits. Conclusions. The conduct
of a controlled trial evaluating the benefits of using exoskeletons which require a
lengthy user-commitment to training of individuals with chronic motor complete or
incomplete SCI comes with considerable feasibility challenges.Vigilance is required
for preventing and detecting medical complications in SCI exoskeleton users.
16:15 - 17:45

Workshop 10

Gatineau
Chairpersons: William Donovan;

16:15

The Transition From Pediatric To Adult Care: Key Elements And Challenges
Kathy Zebracki1; Heather Taylor2; Erin Kelly3; Heather Russell4; Marika Augutis5
1Shriners Hospitals for Children, Director of Psychology, Chicago, USA; 2TIRR
Memorial Hermann, Director of Spinal Cord Injury Research, 1333 Moursund St.,
Houston, USA; 3Shriners Hospitals for Children, Director of Spinal Cord Injury
Research, 2211 N Oak Park Ave, Chicago, USA; 4Shriners Hospitals for Children,
Clinical Psychologist, 3551 North Broad Street, Philadelphia, USA; 5Sundsvall
Hospital, Researcher, Lasarettsvägen 21, Sundsvall, Sweden
A particularly critical point in the lives of youth with disabilities is the transition to
adulthood. This transition is complex and includes physical, emotional, social, and
educational/vocational components. Specifically, forming linkages to appropriate
healthcare providers to maintain health and prevent the occurrence of secondary
health conditions, experiencing positive mental health, fostering positive social
relationships, and obtaining the necessary education/training to pursue a suitable and
self-sustaining career are all critical to the success of any youth. Successful transition
however is riddled with significant challenges. The purpose of this workshop is to
discuss the issue of transition among youth with spinal cord injury (SCI), and offer
suggestions for ways to facilitate positive transition to adulthood. Theoretical and
empirical data will be presented. The workshop will consist of short lectures followed
by two case presentations and general discussion. First, we will offer a brief overview
of transitional issues in pediatric SCI, including developmental and cognitive
readiness and unique medical considerations. Next, we will review the development
of self-management and decision-making skills in youth and the changing role of
responsibilities within the family context. The following two discussions will present
empirical data on participation and quality of life as well as parent/ caregiver
outcomes. Fifth, we will present data from two longitudinal studies (i.e., Houston
model systems and Shriners Hospitals for Children) on quality of life and outcomes
of adults with SCI injured in childhood. The course will conclude with two case
presentations with workshop attendee participation in developing a treatment plan to
facilitate positive transition to adulthood and address challenges to youth
independence.
Introduction/ overview of transition in pediatric SCI, including stages of development
Self-management and decision-making, including how responsibilities and family
members’ roles change over time
Participation and quality of life
Parent/ caregiver outcomes
Adult outcomes of pediatric SCI
Case presentations and discussion

3067762
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08:00 - 08:45

08:50 - 10:20

Guttmann Lecture - Axonal regeneration In the adult mammalian CNS - A
retrospective. Albert J. Aguayo
Chairpersons: Introduced by Jean Jacques Wyndaele;
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Le Grand
Salon

Free Papers
Chairpersons: Martin McClelland,Michael Haak;

08:50

Diagnostic And Therapeutic Regimen And In-hospital Outcomes Following
Single-dose Radiation Therapy In The Treatment Of HO Following Acute SCI
Citak Mustafa1; Grasmücke Dennis2; Cruciger Oliver2; Meindl Renate3; Schildhauer
Thomas A.3; Aach Mirko4
1BG-University Hospital Bergmannsheil, Bochum, Germany; 2BG-University
Hospital Bergmannsheil, Resident, Bürkle-de-la-Camp Platz 1, 44789, Bochum,
Germany; 3BG-University Hospital Bergmannsheil, Head of Department, Bürkle-dela-Camp Platz 1, 44789, Bochum, Germany; 4BG-University Hospital
Bergmannsheil, Attending, Bürkle-de-la-Camp Platz 1, 44789, Bochum, Germany
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Introduction: Spinal cord injured patients have a high risk of developing heterotopic
ossification (HO) with an incidence up to 60%. Golden standard is the single-dose
radiation therapy in the treatment of HO. In this context, we report on our diagnostic
and therapeutic regimen in patients with HO following acute SCI and the in-hospital
outcomes following single-dose radiation therapy. Methods: Patients who were
treated for a traumatic spinal cord injury (SCI) in our hospital, and who subsequently
developed HO, were identified by querying the electronic database at our hospital
from January 2002 through June 2014. Ultrasound screening examinations were
performed in every acute SCI patient. In case of a suspicion for HO, diagnosis was
verified using CT or MRI. Two-hundred sixty-eight patients out of 1533 patients
developed HO and were subsequently treated with single-dose radiation therapy with
7 Gy and were included in the retrospective study. Besides demographic parameters,
concomitant injuries and morbidity, all complications related to the radiation therapy
and the number of HO recurrence were reported. Results: None of the patients
developed a complication related to the radiation therapy. In fourteen patients HO
recurrence occurred with a HO recurrence rate of 5.2 %. After repeated single-dose or
fractionated radiotherapy, one patient developed joint ankylosis with the necessity of
surgical intervention. Conclusions: Early detection of HO following SCI is crucial to
avoid loss of joint mobility. Single-dose radiation therapy with 7 Gy in the treatment
of HO is a safe and reliable method with a low HO recurrence rate.
09:05

Does The Acute Neutrophil Lymphocyte Ratio Predict Severity Of Spinal Cord
Injury (SCI)?
JILLIAN CLARK1; R ZARRINKALAM2; M Piche3; R MARSHALL4; BJF
FREEMAN4
1Royal Adelaide Hospital, Post Doctoral Fellow, Spinal Unit, Royal Adelaide
Hospital, Adelaide, Australia; 2Centre for Orthopaedic and Trauma Research,
Adelaide, Australia; 3The Royal Adelaide Hospital, Adelaide, Australia; 4Royal
Adelaide Hospital, Adelaide, Australia
Introduction: We have previously reported that the Neutrophil Lymphocyte Ratio
(NLR) discriminates severity of SCI in a pilot study. The current objectives were to
determine: 1) The prognostic value of the peripheral blood neutrophil count measured
at the acute SCI admission; and 2) If the NLR adds additional predictive information
to that provided by the neutrophil count. Method: The medical records of Royal
Adelaide Hospital (2010-2014) acute SCI trauma admissions (C2-T12, AIS A-D)
were reviewed. Demographic, injury and clinical variables were extracted, as were
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absolute/ percentage [%] white cell counts measured <72 hours post injury. Receiveroperating characteristic (ROC) curves determined the predictive sensitivity of
absolute neutrophil/ lymphocyte counts and the NLR to discriminate AIS outcome
(AB [Motor complete] vs. CD [Motor incomplete]). The null hypothesis was rejected
at 0.5. Results: The records of N=49 patients (66±23 years; 44 male; n=19 AIS A-B;
n=34 above T5; n=7 multi-trauma) were reviewed. With regard to prognosis, ROC
curve analysis for neutrophil counts (injury day 1.7±0.8) revealed an area under the
curve (AUC) of 0.68 (p=0.04), and sensitivity of 0.58 at a cut off value of 8.9 uL-1 to
discriminate Motor Complete from Motor Incomplete status. NLR (AUC 0.76;
p<0.004) showed a higher sensitivity (0.47; cut-off value of 11.5) than neutrophils, or
lymphocytes (AUC 0.34; p=0.05) alone. Conclusions: To summarise, routine
haematological parameters assessed during acute spinal cord injury provide evidence
for the prognostic value of peripheral blood immune cell profiles and afford a starting
point for the quantitative analysis of immune cell phenotypes.
09:20

"Challenges In The Application Of The Non-Traumatic SCI Basic Dataset To A
Large Single Institution Population."
MARIANNE LUETMER1; SCOTT SCHUBERT M.D.2; MORGAN BRUBAKER
D.O.3; RONALD REEVES M.D.4
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USA
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Introduction: Non-traumatic spinal cord injury (NTSCI) is caused by a diffuse range
of etiologies. The current study describes the challenges faced during the
reclassification of 1,605 SCI patients treated at a single center between 1995 and
2010.
Methods: 1,605 inpatient rehabilitation admissions for both NTSCI and traumatic
spinal cord injury (TSCI) including cervical, thoracic, and lumbar injuries ranging
from AIS-A to D were classified using the International NTSCI Data Set. The number
of cases where classification was challenging was tracked. Descriptive statistics were
used to describe groups.
Results: 456 (28%) had TSCI and 1,149 (72%) had NTSCI. The top three causes of
NTSCI were degenerative (N=456) followed by neoplastic (N=350) and vascular
(N=137). 30 degenerative cases suffered falls due to weakness and it was difficult to
determine NTSCI versus TSCI. Of these, 14 had relatively minor changes post-fall
and were categorized as NTSCI. 16 had severe worsening of symptoms and were
categorized as TSCI. 16% (N=56) of neoplastic cases, including aggressive grade II
tumors, were placed in an additional category “indeterminate behavior” as it was
unclear whether they were benign or malignant. Subjectivity was also involved in the
classification of iatrogenic SCI. 4/8 iatrogenic cases were due to perioperative
hemorrhage or infarct and an additional 3/137 vascular injuries could potentially be
considered iatrogenic.
Conclusions: In this single center study, it was a challenge to categorize complex
degenerative cases involving falls, tumor malignancy, and vascular versus iatrogenic
cases with varying post-operative timeframes and onset of injury. Future revisions to
the NTSCI Dataset should consider providing directions clarifying the categorization
of these difficult cases.
09:35

A Clinically Relevant Rodent Contusion Model To Investigate Cardiovascular
Dysfunction Following Spinal Cord Injury
JORDAN W. SQUAIR1; CHRISTOPHER R. WEST2; PEGGY ASSINCK3; JIE
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INTRODUCTION
Pre-clinical studies investigating cardiovascular dysfunction following spinal cord
injury (SCI) exclusively deploy complete transection and clip-compression models.
While these models are useful to evaluate outcomes related to cardiovascular
dysfunction, contusion SCI models provide clinically-relevant mechanistic benefits
compared to complete transection (i.e. sparing of descending fibers) and clipcompression (i.e. mimics clinical injury pattern). Our objective, therefore, was to
develop and to test a high-thoracic rodent contusion model to investigate
cardiovascular dysfunction following SCI.
METHODS
37 Male Wistar rats (M=394g) underwent a T3 contusion (Infinite-Horizon
Impactor). Animals were randomly stratified into severe (400kD, 5s dwell), mild
(200kD, 5s dwell), and sham injury groups. Cardiac structure and function (using
echocardiography), as well as the severity of autonomic dysreflexia (AD, using
colorectal distension protocol) were measured. The degree of behavioral impairment
was assessed using the Basso-Beattie-Bresnahan Open Field Test (BBB).
RESULTS
Severe T3 contusion resulted in marked cardiovascular impairment.
Echocardiography at 5 weeks revealed a significant decline from baseline in left
ventricular internal diameter during diastole, end diastolic volume, and stroke volume
(all P<0.05 vs. sham). Additionally, colorectal distention elicited AD in both mild
and severe SCI, with severe animals demonstrating a larger pressor response
(P=0.001 vs. mild). Lastly, BBB was significantly reduced in both mild and severe at
2 and 5 weeks post-injury (P=<0.0001 vs. sham). The magnitude of BBB reduction,
however, was greater in severe vs. mild at all time points (P=<0.0001).
CONCLUSIONS
Severe spinal cord contusion provides a clinically-relevant model to study
cardiovascular dysfunction in the rodent.
09:50

Cerebral Blood Flow Velocities And Memory In Hypotensive Individuals With
Spinal Cord Injury
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Introduction: We previously demonstrated impaired memory scores on the California
Verbal Learning Test (CVLT) in hypotensive individuals with spinal cord injury
(SCI) compared to a normotensive SCI cohort and question whether this relates to
inappropriate adjustment of cerebral blood flow velocity (CBFv) during testing.
Methods: We report blood pressure (BP), CBFv, and performance on the CVLT in 8
hypotensive individuals with SCI compared to 7 age-matched controls (35±8 vs. 36±7
years, respectively). Results: In subjects with SCI, compared to controls, score on the
CVLT (41±7 vs. 57±15, respectively; p<0.05) and resting blood pressure (BP)
(systolic BP: 91±14 vs.127±20 and diastolic BP: 39±9 vs.72±20 mmHg, respectively;
p<0.01) were significantly lower. Although resting CBFv was lower in the SCI
compared to controls (37±9 vs. 42±12 cm/s, respectively), this difference was not
significant. However, in the subjects with SCI, compared to controls, CBFv was
reduced from rest during the CVLT (-1.2±1.7 vs. 0.6±1.8 cm/s, respectively; p<0.07)
and 6 of the 8 subjects with SCI had reduced CBFv during testing. Change in CBFv
was positively correlated with CVLT performance in the controls (r2=0.7081;
p=0.0176) but was unrelated in the hypotensive subjects with SCI. Conclusion: These
preliminary data suggest that hypotension in individuals with SCI may lead to
inadequate adjustment in CBFv during cognitive testing with potential adverse effects
on memory.
10:05

Non-invasive In Vivo Histology Of The Human Spinal Cord Using Diffusion And
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Introduction
AxCaliber [1] and macromolecular-tissue-volume [2] are two novel magnetic
resonance imaging (MRI) techniques that can help quantifying axon diameter and
myelin density, respectively. Ex vivo studies showed that combining these two
quantities provides an estimate of myelin thickness [3], opening the door to
quantification of demyelination in spinal-cord injury. This study is a proof-of-concept
demonstration of in vivo myelin thickness mapping in the human spinal-cord.
Method
Experiments were performed in the cervical spinal-cord of 9 healthy subjects on the
connectome scanner [4], which is particularly suited for diffusion MRI given the
strong gradient system. Data were acquired and processed using the protocols
described in [1], [2]. Images from all subjects were then co-registered to the MNIPoly-AMU template [5] for atlas-based quantification within specific pathways.
Results
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Axon diameter (without counting the myelin sheath) in the whole spinal-cord whitematter ranged from 4.5 to 6.5µm and myelin thickness from 20 to 40% of axon
diameter (mean = 29%). The inter-subject coefficient of variation was respectively
37% and 13% for axon diameter and myelin thickness.
Discussion/Conclusion
We demonstrate for the first time in vivo mapping of myelin thickness using
advanced MRI techniques. Measures are consistent with the literature [6], [7]. These
techniques offer more specificity towards demyelination and can therefore be helpful
to assess therapeutic strategies.
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"SCI: How Can Concepts Developed In Animal Models Be Translated To Those
Living With Spinal Cord Injury?"
STIL AURELIE1; KRIS COWLEY2; ROSSIGNOL SERGE3
1Université de Montréal, Postdoctoral Fellow, CRCHUM, Département de
Neurosciences, Montreal, Canada; 2Institut de Neurosciences de la Timone, Faculté
de Médecine, Marseille, France; 3Université de Montréal, Professor, Département de
physiologie Faculté de médecine, Montreal, Canada
The overall goal of this proposal is to highlight the importance of developing
concepts in animal models of SCI to establish some ‘proofs of principle’ in
physiological mechanisms leading potentially to better repair and recovery of
function. Using three animal models, we will discuss how preclinical studies can lead
to further clinical research and even clinical trials.
Workshop introduction, Aurélie Stil, Canada
Studies of SCI in zebrafish: repair mechanisms, Aurélie Stil, Canada
Zebrafish is a non-mammalian vertebrate widely used as a model for human diseases
including neurological pathologies. Moreover, this fish has the capacity to
spontaneously repair its spinal cord and recover swimming after injury. This
presentation will show that zebrafish represents a good model to investigate neuronal
plasticity and re-growth of the spinal tissue and why studying repair mechanisms in
zebrafish is a real and exciting challenge.
Studies of SCI in rats: activating propriospinal relays within the spinal cord for
recovery of locomotor function, Kristine Cowley, Canada
The in vitro neonatal rat model has been used to identify important neural
components within the spinal cord that contribute to the generation and coordination
of locomotor activity as well as for investigating spasticity, neuropathic pain, bladder
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of locomotor activity as well as for investigating spasticity, neuropathic pain, bladder
and autonomic dysfunction. Much of the spinal neural circuitry remains intact below
the level of a spinal cord injury. One avenue for recovering function after SCI may
be to ‘tap into’ the still functional neural circuitry below injury, or to use the in vitro
neonatal preparation to identify means to reduce the impairments that occur after
injury (e.g. spasticity). Examples of research findings from the in vitro preparation
that have been applied to those living with spinal cord injury as well as examples of
research that may be implemented in future to improve function after injury will be
presented and discussed.
Studies of SCI in cats: recovery of locomotor function, Serge Rossignol, Canada
The cat is a pioneer model of SCI, revealing the training-dependent functional
recovery. This model also showed the occurrence of spontaneous changes in spinal
circuitry after various types of SCI (partial and complete). Here, we demonstrate how
the spinal cord plasticity can be enhanced by pharmacological, electrical and
rehabilitation strategies to promote locomotor recovery motor performance. The
translational perspectives of these discoveries will be discussed
08:50 - 10:20
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08:50

Pain Interference On Motor Recovery, Participation And Quality Of Life
Following Spinal Cord Injury
CATHERINE MERCIER1; LUC NOREAU1; LAURENT BOUYER1; MEYKE
ROOSINK2
1Laval University, Professor, CIRRIS, IRDPQ, 525 boul. Hamel, Quebec QC,
Canada; 2Laval University, Postdoctoral fellow, CIRRIS, IRDPQ, 525 boul. Hamel,
Quebec QC, Canada
Pain is highly prevalent after spinal cord injury (SCI), from the acute to the chronic
stage. Traditionally, pain has been considered and treated simply as a symptom of
injury (i.e. a ‘secondary complication’) and relatively independent of motor recovery.
The objective of this workshop is to illustrate how and to want extent pain interfere
with neural plasticity and motor recovery, and have long term impact on functional
independence, social participation and quality of life (QOL). This is particularly
important given that several individuals with SCI experience pain while receiving
intensive motor rehabilitation and during community living. We will argue that
rehabilitation outcomes after SCI could be improved by addressing pain and motor
recovery in a more integrated manner.
Learning objectives:
To be aware of the prevalence of pain and its impact on participation and QOL;
To understand how pain and nociception can interfere with adaptive plasticity
within the sensorimotor pathways, and therefore with motor recovery;
To identify new avenues in non-pharmacologic interventions
(neuromodulation, virtual reality) having the potential to impact simultaneously
on pain and motor recovery.
Speakers:
Dr. Luc Noreau: Pain, participation and QOL : Perspectives from the
Canadian SCI Community Survey.
Dr. Catherine Mercier: A longitudinal study of pain and conditioned pain
modulation in patients with spinal cord injury during intensive rehabilitation.
Dr. Laurent Bouyer: Impact of pain and nociception on locomotor learning –
evidence from animal and human models.
Dr. Meyke Roosink: Virtual reality and non-invasive brain stimulation for pain
and motor recovery after SCI: can we kill two birds with one stone?
Each speaker will be given 15 minutes of presentation followed by 5 minutes of
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Each speaker will be given 15 minutes of presentation followed by 5 minutes of
questions. The last 10 minutes will be used to stimulate discussion with the audience
on their perception of the impact of pain on motor recovery after a SCI, and how
future research could help better understand and address the impact of pain on motor
recovery.
08:50 - 10:20
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Mackenzie
Chairpersons: Sergio Aito;

08:50

Primary Prevention Of Spinal Cord Injury: Prevention Is Cure: Global
Challenges -- Local Solutions
SARA J KLAAS1; H S CHHABRA2
1Shriners Hospitals for Children - Chicago, Director, 2211 N. Oak Park Avenue,
Chicago, USA; 2Indian Spinal Injuries Center, Chief of Spine and Medical Services,
New Delhi, New Delhi, India
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Injuries are the leading cause of death for Americans between the ages of one and
forty as well as the leading cause of disability for all ages, regardless of sex,
race/ethnicity, or socioeconomic status. Each year in the United States, more than
180,000 people die from unintentional injuries. Additionally, one in ten Americans
sustains a nonfatal injury serious enough to be treated in a hospital emergency
department each year, with approximately 12,000 of those individuals sustaining
spinal cord injuries (SCI).
Unfortunately, there is insufficient data to derive a global prevalence for SCI. The
range of reported global prevalence of SCI varies between 236 and 1009 per million.
Data from major populated countries are not appropriately represented and it is likely
that the overall prevalence is underestimated. No published data even exists for
Africa or South America. Amongst regions having established data, Western Europe
had the highest rate of falls (37%) followed by Australia and North America (29 and
20%, respectively). Moreover, data in less and least developed countries differs
substantially. According to studies from these regions, land transport-related SCI is
reported to be much lower than European countries and falls remain as the
predominating cause for SCI.
With or without such data, spinal cord injuries are devastating, causing physical,
emotional, and financial ramifications. Often, individuals accept injuries as
“accidents,” “acts of fate,” or as “part of life.” The good news is that most of these
injuries are preventable! As leaders in SCI rehabilitation, we are committed to
preventing injuries and promoting safe practices in all arenas through education and
awareness.
Therefore, this collaborative prevention symposium features ASIA and ISCoS experts
who will review each organizations mission, vision, goals, and progress while
specifically focusing on the global challenges in prevention. These experts will share
experiences, insights and knowledge to understand the issues that surround
worldwide prevention efforts. Speakers will address costs of managing SCI, burden
on the individual versus society, challenges in evaluating cost benefit analyses as well
as demonstrated successful prevention programs. A panel discussion will thoroughly
review the economics of SCI and the importance of building relationships to advocate
on an international level.
08:50 - 10:20

08:50

Upper Extremity
Chairpersons: MJ Mulcahey, Diana Sigrid-Nix;
Impact Of Botulinumtoxin A On The Function Of The Upper Limb: An
Outcome Analysis
Ines Bersch1; Aurelio Tobón2; Angela Frotzler3

Gatineau
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Introduction
The use of Botulinumtoxin A (Btx) to reduce spasticity and avoid secondary
complications such as contractures due to an upper motor neuron lesion is a common
method in neurorehabilitation. The aim of the study was to investigate the effect of
Btx in the upper limbs (UL) and to analyse the goal achievement.
Methods
Records of patients with an upper motor neuron (UMN) lesion treated with Btx in
muscles of the UL between 2009 and 2012 were analysed retrospectively. The
Ashworth scale (AS) was extracted before and after Btx injection. Patients’ as well as
clinicians’ goals as defined by the goal attainment (GAS) and disability scale (DAS)
before and after each treatment were analysed.
Results
Data of 54 patients (40 men, 14 women, mean age 46.1±18.5 years, time since
diagnosis 5.8±8.6 years) were included of whom 64.8% were spinal cord injured. A
total of 31.5 % and 20.4%, respectively of the patients had an AS value 3 and 2
before treatment. In addition, 29.6% of the patients showed a DAS of 3 before Btx.
Approximately 14 days post injection, GAS was rated as 2 in 22.2% of the cases.
43.0% of the patients rated the functional improvement in activity and participation as
their major goal. In contrast, 96.2% of the clinicians assessed the structural
improvement as their major goal.
Conclusion
Btx seems to be an effective method to improve activity and body structure in patients
with an UMN lesion.
09:05

Investigation Of Relationships Between Components Of The Graded Redefined
Assessment Of Strength, Sensibility And Prehension Using Machine Learning
JOSE ZARIFFA1; SUKHVINDER KALSI-RYAN2; - International GRASSP R&D
Team3; - Intl GRASSP Cross-Sect. Team3; - GRASSP Longitudinal Study Team3
1Toronto Rehabilitation Institute - University Health Network, Scientist, Toronto,
Canada; 2Krembil Neuroscience Centre - University Health Network, Postdoctoral
Fellow, Toronto Western Hospital, 399 Bathurst St., Toronto, Canada; 3-, -, -, -,
Canada
Introduction: Work in rehabilitation robotics has shown that measurements of range
of motion and grip force can be used to estimate the results that would be obtained in
functional assessments of upper limb function after cervical SCI. These findings
suggest that identifying quantitative relationships between motor status and functional
performance may be feasible and may help identify novel strategies for tracking
function throughout rehabilitation, as well as have implications for improved
interventions. Here, we focused on the Graded Redefined Assessment of Strength,
Sensibility and Prehension (GRASSP), and investigated the extent to which Strength
and Sensibility sub-scores may predict the Quantitative Prehension (QP) sub-scores.
Methods: Retrospective study of 117 GRASSP assessments (AIS grade A-D, single
neurological level C1- T1). Random Forest classifiers were trained to predict each QP
sub-score from either Strength sub-scores alone or both Strength and Sensibility subscores. Predicted sub-scores were summed and the total QP score was compared to
the true score. Leave-one-out cross-validation was used for training.
Results: With only the Strength sub-scores as predictor variables, 77.8% of the QP
sub-scores were predicted to within 1 point of the true value (out of 5). The mean
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absolute value of the total QP score error was 4.1 + 4.1 (out of 30). When Sensibility
sub-scores were added to the predictor variables, these metrics changed to 77.2% and
4.1 + 4.2, respectively.
Conclusion: Meaningful prediction of functional performance from Strength subscores in the GRASSP test is possible, though alternative approaches should be
explored to further improve prediction performance.
09:20

Neurological Recovery Of The Upper Limb After Traumatic Cervical Spinal
Cord Injury (SCI): Novel Findings To Inform Benchmarks For Clinical Trials.
SUKHVINDER KALSI-RYAN1; ARMIN CURT2; DORCAS BEATON3; MOLLY
VERRIER4; MILOS POPOVIC5; MICHAEL FEHLINGS6
1University Health Network, Postdoctoral Fellow, 399 Bathurst St. 11th Floor, MP
11-315, Toronto, Canada; 2University Hospital, Balgrist, Chairman of Spinal Cord
Program, Zurich, Zurich, Switzerland; 3St. Michaels Hospital, Director of Mobility
Research Unit, 195 Yonge St, Toronto, Canada; 4University of Toronto, Profeessor,
160 University Ave, Toronto, Canada; 5Toronto Rehabilitation Institute, Profeessor,
520 Sutherland Dr, Toronto, Canada; 6University Health Network, Professor, 399
Bathurst St. 11th Floor, MP 11-315, Toronto, Canada
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Introduction: To consider primary and secondary outcome measures for
interventions and the optimization of dosing and timing of therapies in SCI; novel
assessments and their associated recovery profiles are required. Objectives-1) to
define the sensory, motor and prehension recovery profiles of the upper limb and
hand; 2) determine relationships between upper limb impairment and independence
over one year post injury. Methods: Prospective observational longitudinal cohort
study; serial testing of patients (n=55) with acute cSCI was conducted. ISNCSCI,
Graded Redefined Assessment of Strength Sensibility and Prehension, Capabilities of
Upper Extremity Questionnaire, Spinal Cord Independence Measure III adminstered,
0-10 days, 1, 3, 6 and 12 months. Analysis: Sample was sub-grouped, profiles plotted
and pearson correlation coefficients calculated for longitudinal validity. Results:
Factors that distinguish sub-groups of sample are: severity of injury (level of injury,
completeness) at baseline and conversion from a complete to an incomplete injury.
All SCI groups do show some degree of recovery, however, classification and
conversion influence the recovery profile. Recovery of motor strength, sensation and
prehension, indicate hand recovers later than larger muscles of the upper
limb. Conclusions: Specific recovery profiles of the upper limb over one-year
provide new insights and opportunity for understanding the natural history of the
disease. These recovery profiles will be useful in informing and defining next
generation SCI trials focused on cervical SCI. Analyses of recovery profiles of
different clinical assessment tools for upper limb will be meaningful to inform the
design of trial protocols and expand inclusion criteria for cervical SCI studies.
09:35

Outcomes In The Supinator Nerve To Posterior Interosseous Nerve Transfer
For The Restoration Of Finger And Thumb Extension In Tetraplegia
Natasha van Zyl; Jodie Hahn; Cathy Cooper; Stephen Flood; Michael Weymouth
Victorian Spinal Cord Service, Austin Health, Heidelberg, Australia
Introduction: Achieving satisfactory hand opening as a part of surgical reanimation of
the upper limb post cervical spinal cord injury (SCI) has been an elusive goal. This
study presents outcomes in 7 consecutive patients (10 limbs) who underwent
supinator nerve to PIN transfers. Methods: Seven patients with C5-C7 SCI
underwent supinator nerve to PIN transfers between 6 – 32 months post injury at a
single centre. Prior to surgery, all patients had preserved biceps and supinator
function, but absent digital extension. All patients received follow up hand therapy
and underwent a final evaluation at a minimum of 13 months post surgery. Clinical
outcome measures included manual muscle testing, active extension range of motion
and measurement of web space opening. Functional outcome assessments included
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the Canadian Occupation Performance Measure (COPM) and the Spinal Cord
Independence Measure (SCIM). Results: All 10 transfers resulted in active, voluntary
finger and thumb extension. Patients were able to open their hand to place their hand
around or release an object and to extend their hand in greeting. Further benefits
included counteracting spasticity in the finger flexors and reducing the radial
deviation of the wrist through the reanimation of extensor carpi ulnaris. At final
review, all patients had functional supination. Conclusions: The Supinator nerve to
PIN transfer provides a promising option for restoring finger extension in people with
C5/6/7 cervical spinal cord injury.
09:50

A Fully-implanted Neuroprosthesis For Controlling Arm And Trunk In Cervical
SCI
KEVIN KILGORE1; ANNE BRYDEN2; MICHAEL KEITH3; HARRY HOYEN3;
GREGORY NEMUNAITIS4; HUNTER PECKHAM5; NNP TEAM
MULTIFUNCTION6
1MetroHealth Medical Center, 2500 MetroHealth Dr., Hamann 601, Cleveland, USA;
2Case Western Reserve University, OTR/L, 2500 MetroHealth Dr., Cleveland, USA;
3MetroHealth Medical Center, M.D., 2500 MetroHealth Drive; OBC Room 5N-71,
Cleveland, USA; 4MetroHealth Medical Center, M.D., 2500 MetroHealth Drive;
OBC 2N, Cleveland, USA; 5Case Western Reserve University, Ph.D., 2500
MetroHealth Drive; OBC 2N, Cleveland, USA; 6MetroHealth Medical Center, Team,
2500 MetroHealth Drive; OBC Room 5N-71, Cleveland, USA
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Objective: Neuroprostheses utilize electrical stimulation to activate paralyzed muscles
and provide function. To date, all neuroprosthetic systems that provide motor
function in persons with spinal cord injury (SCI) have required external powering and
external processing. This required the user to put on and wear external components
in order to utilize their neuroprosthesis. We have now developed a fully-implanted
neuroprosthesis that is capable of providing hand grasp function, reaching, and trunk
stability for cervical SCI.
Methods: The newly-developed neuroprosthesis, the “networked neuroprosthesis”
(NNP), is a modular implanted system that has all power and processing capabilities
contained within the implanted components. The NNP system provides electrical
stimulation to multiple muscles in the arms, legs, and torso. Control of the
stimulation is primarily achieved through implanted myoelectric signal recording
from intact residual muscle activity. Limb acceleration can be utilized as a control
input and wireless switch inputs are also available. The NNP operates completely
from implanted power source during daily use, and requires recharging at night
through an inductive link. Significant functional advantages are expected based on
the full implantability of the NNP system. Specifically, subjects will not need
assistance with donning and doffing of external components, and the device is
available 24 hours per day as well as during water-based activities (showering,
swimming). We hypothesize that this will lead to further increases in the daily usage
of the neuroprosthesis.
Conclusion: Subjects receiving the previous generation of neuroprostheses have
demonstrated significant gains in functional outcomes. We expect that the NNP
system will provide further gains in outcomes and will have higher daily usage rates.
Support: NIBIB (R01-EB-001740), NINDS (U01-NS-069517); VARRD (B4853C),
NCATS (UL1TR000439).
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Functional Electrical Stimulation Therapy For Improving Voluntary Upper
Limb Function In Individuals With Chronic Incomplete SCI
MILOS POPOVIC1; NAAZ KAPADIA2; VERA ZIVANOVIC3
1University of Toronto, Professor, IBBME, 164 College Street, Room 407, Toronto,
Canada; 2Toronto Rehabilitation Institute, Physiotherapist, Lyndhurst Centre,
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Toronto Rehab, UHN, 520 Sutherland Drive, Canada; 3Toronto Rehabilitation
Institute, Research Co-ordinator, Lyndhurst Centre, Toronto Rehab, UHN, 520
Sutherland Drive, Toronto, Canada
Background/Objective: Functional electrical stimulation (FES) therapy has been
demonstrated to be one of the most promising interventions for improving voluntary
grasping function in individuals with subacute cervical SCI. The objective of this
study was to determine the effectiveness of FES therapy in improving voluntary hand
function in individuals with chronic (≥ 24 months post injury), incomplete C4 to C7
SCI (AIS B-D), as compared to conventional occupational therapy (COT).
Methods/Overview: 8 participants were randomized to the Intervention (FES
therapy) (n=5) and Control (COT) Groups (n=3). Both groups received 39 hours of
therapy over 13-16 weeks. Outcome assessments were performed at baseline,
discharge and 6 months follow up. The Toronto Rehabilitation Institute-Hand
Function Test (TRI-HFT) was the primary outcome measure and the secondary
outcome measures were the Functional Independence Measure's (FIM), the Spinal
Cord Independence Measure's self care sub-scores and the Graded Redefined
Assessment of Strength Sensibility and Prehension. Pre and post therapy scores were
compared using Wilcoxon Signed Rank test and means of the two groups were
compared using the Mann Whitney U test.
Results: At discharge the Intervention Group improved by 4.4 points on the TRIHFT’s Object Manipulation Task, whereas the Control Group changed by 0.1 point
only. Similarly, at discharge the Intervention Group improved by 4.6 points on the
FIM self care sub-score, whereas the Control Group did not change at all.
Conclusions: FES therapy had a greater impact in improving voluntary hand function
in individuals with chronic incomplete tetraplegia, as compared to conventional
occupational therapy alone.
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Caregiver-Reported Perspectives On The Rewards Of Parenting Youth With
Spinal Cord Injuries
MELISSA MORRISON1; ERIN KELLY2; HEATHER RUSSELL3; LAWRENCE
VOGEL4
1Shriners Hospital for Children, Philadelphia, Clinical Research Coordinator, 3551
North Broad Street, Philadelphia, USA; 2Shriners Hospital for Children, Chicago;
Marquette University, Director of Spinal Cord Injury Research, 2211 North Oak Park
Avenue, Chicago, USA; 3Shriners Hospital for Children, Philadelphia, Clinical
Psychologist, 3551 N Broad Street, Philadelphia, USA; 4Shriners Hospital for
Children, Chicago; Rush Medical College, Assistant Chief of Staff, 2211 North Oak
Park Avenue, Chicago, USA
Introduction Parental caregivers play a critical role in a child’s life, providing youth
with spinal cord injuries (SCI) with the medical, financial, and emotional resources
necessary for healthy adjustment and development. This qualitative study aimed to
explore caregiver-reported perspectives on the rewards of parenting youth with SCI.
Methods We recruited 132 self-identified primary caregivers of youth aged 1-18
years with injuries of at least one year duration. Caregivers responded to an openended question, “What has been most rewarding in parenting a child with SCI?”
Responses were coded independently by two researchers. Demographics were
gathered through a parent-report questionnaire and medical chart review. Results
Five themes resulted; in order of frequency of report: enhanced resilience (resiliency
in my child, self, and family), caregiver-child relationship (growing closer to my
child), connecting with others (expanding networks of support), learning (expanding
skill sets), and same as rewards of parenting any child. Across all themes, the most
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cited subtheme ‘resiliency in my child’ captured responses from parents indicating
their child’s strong social-relationships, positive school-based functioning, motivation
to succeed, and resilience despite physical and emotional difficulties. Conclusions
Results indicate that caregivers derive a variety of rewards from parenting their
children with SCI, with most of their rewards stemming from the strength and
perseverance they see in their children. Future research should examine whether these
five emerging themes can be fostered as factors that protect caregivers from distress,
and the extent to which focusing on strengths might yield positive long-term
outcomes for families of youth with SCI.
Flat And Ladder Treadmill Training After SCI In Cats
MANUEL ESCALONA1; ARITRA KUNDU2; HUGO DELIVET-MONGRAIN3;
JEAN-PIERRE GOSSARD4; SERGE ROSSIGNOL5
1Université de Montréal, M.Sc. student, 2960 Chemin de la Tour, Montreal, Canada;
2Université de Montréal, Postdoctoral felow, 2960 Chemin de la Tour, Montreal,
Canada; 3Université de Montréal, Research agent, 2960 Chemin de la Tour, Montreal,
Canada; 4Université de Montréal, Full professor, 2960 Chemin de la Tour, Montreal,
Canada; 5Université de Montréal, Full professor, SMRRT director, 2960 Chemin de
la Tour, Montreal, Canada
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Locomotor training after spinal cord injuries (SCI) is important for the recovery of
locomotion in animals as well as in humans. Here we investigated whether locomotor
training requiring more voluntary commands could improve recovery in cats after a
unilateral hemisection (Thoracic 10). Cats were trained for 6 weeks on a conventional
flat treadmill (FTM) or on a ‘ladder treadmill’ (LTM) requiring precise foot
positioning. Intact cats were filmed with video synchronized to Electromyographic
(EMG) recordings in hindlimb and forelimb muscles and the Superficial Peroneal
Nerve (SPn) was stimulated bilaterally to evoke reflexes. There were little changes in
the kinematics on FTM and LTM although important changes occurred in EMGs such
as a late burst in Semitendinosus (St), appearing just before foot contact on the rungs.
After the left hemisection, this burst disappeared on the left side which failed to walk
on the rungs but remained on the right which maintained placement on the rungs.
With LTM training, there was less foot drag of the left foot on the FTM suggesting a
better control of distal musculature. In cats with an intact cord, stimulation of the SPn
evoked a larger excitation of St during swing phase and larger inhibition of VL during
stance phase on the LTM. Acute terminal experiments showed that the Central
Pattern Generator on the left side was more autonomous than on the right. This new
training method suggests that training on the LTM demanding more supraspinal
control, leads to better walking characteristics. Supported by Wings For Life, CIHR
Team Grant (SMRRT) and CRC chair.
Searching For Trial Endpoints And Stratifying Subpopulations Of AIS-D
Participants For Clinical Studies
CORNELIS HAUPT1; LORENZO TANADINI2; JOHN KRAMER3; MARC
BOLLIGER4; ARMIN CURT5; JOHN STEEVES6
1ICORD (International Collaboration on Repair Discoveries), Graduate student, 818
W 10th Ave, V5Z 1M9, Vancouver, Canada; 2Balgrist Hospital, PhD student,
Uniklinik Balgrist, Forchstrasse 340 8008, Zürich, Switzerland; 3ICORD
(International Collaboration on Repair Discoveries), Assistant Professor, 818 West
10th Avenue, V5Z 1M9, Vancouver, Canada; 4Balgrist Hospital, Head of the
Research Department of the Paraplegic, Balgrist University Hospital, Forchstrasse
340 CH-8, Zürich, Switzerland; 5Balgrist Hospital, Chief Consultant and Director
Spinal Cord Injury C, Balgrist University Hospital, Forchstrasse 340 CH-8, Zürich,
Switzerland; 6ICORD (International Collaboration on Repair Discoveries), Professor,
818 W 10th Ave, V5Z 1M9, Vancouver, Canada
Introduction: Anecdotally, recruitment of AIS-D participants to a clinical study is

P3

challenging and thus uncommon. AIS-D participants tend to show promising
spontaneous recovery and we do not want this jeopardized by an untested
experimental treatment. In brief, we aim to define clinical endpoints that may be
appropriate for measuring a treatment effect in AIS-D participants and determining
when best to use them after SCI. The choice of a suitable clinical endpoint will
influence the stratification of participants and influence the percentage of participants
that can be enrolled
Methods: We used unbiased recursive partitioning (URP) to retrospectively analyze
and predictively stratify cervical-injured AIS-D SCI participants (< 70 years old)
from the EMSCI database. Potential predictors and/or anchor outcome included
neurological (ISNCSCI) items and functional assessments (SCIM, 10-M or 6-min
walk) over the first year after SCI (using different start points and end points).
Results: Stratification of participants was most accurate using a 1-month baseline for
most endpoints. Yet, even when considering 1-month baselines, the 10-M walk time,
as well as any ISNCSCI or SCIM item was insufficient as a study endpoint since
most AIS-D participants achieved either a complete or near-complete recovery for the
selected item (ceiling effect). Stratification of participants for the 6min walk test
generated homogenous cohorts with no ceiling effects and high participant counts.
Conclusions: Detecting therapeutic activity in AIS-D subjects is challenging due to
ceiling effects for a variety of neurological outcomes and functional activities.
However, the 6-min walk test can reliably be used for AIS-D participants.
SCI Ability Ruler: Development Of A Combined Neurological And Functional
Measure For The Inclusive Assessment Of Complete/incomplete SCI
ROBERT REED1; JOHN STEEVES2; ARMIN CURT3; DIRK HAUPT4; MUNISH
MEHRA5; STUDY GROUP EMSCI6
1Asubio Pharmaceuticals Inc., 399 Thornall St, Edison, NJ, Edison, USA; 2University
of British Columbia and Vancouver Coastal Health, Professor, ICORD, 818 West
10th Avenue, Vancouver, Canada; 3Zentrum für Paraplegie Balgrist, Chefarzt und
Direktor, Forchstrasse 340, Zürich, Switzerland; 4University of British Columbia and
Vancouver Coastal Health, Post-graduate, 818 West 10th Avenue, Vancouver,
Canada; 5Quantum Biopharma, Managing Director, 12500 Copen Meadow Ct., Suite
300, N. Potomac, MD, USA; 6c/o Balgrist Hospital, Group Name, Forchstrasse 340,
Zürich, Switzerland
Introduction: SCI rating scale items are designed to precisely classify deficits, but
display high variability as outcome measures in clinical trials making any treatment
effects difficult to assess. We hypothesized that a single linear interval continuum
(ruler) measuring volitional performance, created by combining conceptually relevant
items from ISNCSCI and SCIM and simplifying response options to clearly
meaningful gradations, would improve measurement precision in a broader range of
SCI (e.g. AIS A-C).
Methods: 2 separate EMSCI datasets each with 2,500 records (acute to chronic
assessments) from 500 SCI participants were evaluated using Rasch analysis.
Volitional performance was defined as voluntary movement against resistance plus
task-specific physical actions required for independence in daily activities. Relevant
SCIM items were selected (relatively involuntary respiratory and sphincter
management items were removed) and measurement scores were confined to:
complete/partial dependence or independence with/without devices. ISNCSCI motor
scores were limited to either none, non-functional movement or functional movement
against resistance.
Results: Removing conceptually unrelated items and simplifying measurement
categories improved item fit and reduced measurement variability for tetraplegic and
paraplegic SCI, especially for trial participants with AIS A-C. A single score that
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accurately describes the ability of participants regardless of NLI could be derived and
tracked over time.
Conclusions: The ability ruler scored AIS A-C SCI tetra/paraplegic participants with
increased precision. Combining conceptually relevant neurological and functional
items and confining measurement scores to only denote functionally discernible
gradations in difficulty should improve human study assessment across a broad range
of SCI.
A Method To Estimate And Reduce The Sensitivity Of Multi-segment Kinematic
Assessment Of Human Trunk To Soft Tissue Artifacts
SARA MAHALLATI1; HOSSEIN ROUHANI2; RICHARD PREUSS3; KEI
MASANI4; MILOS POPOVIC5
1University of Toronto, IBBME, Rehabilitation Engineering Laboratory, PhD
student, Toronto Rehabilitation Institute, Lyndhurst Centre, Toronto, Canada;
2University of Toronto, IBBME, Rehabilitation Engineering Laboratory, Postdoctoral
fellow, Toronto Rehabilitation Institute, Lyndhurst Centre, Toronto, Canada; 3School
of Physical & Occupational Therapy, McGill University, Assistant Professor, 3630
Promenade Sir-William-Osler, Montreal, Canada; 4University of Toronto, IBBME,
Rehabilitation Engineering Laboratory, Assistant Professor, Toronto Rehabilitation
Institute, Lyndhurst Centre, Toronto, Canada; 5University of Toronto, IBBME,
Rehabilitation Engineering Laboratory, Professor, Toronto Rehabilitation Institute,
Lyndhurst Centre, Toronto, Canada
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Introduction: The displacement of skin-mounted markers relative to the underlying
anatomical landmarks, called Soft Tissue Artifacts (STA), is a major challenge in
trunk motion analysis. This error limits the objectivity of interpretations in clinical
evaluations of movement disorders and research on trunk’s role during gait and
postural stability. We suggested an algorithm to estimate and compensate for these
errors and investigated the impact of STA on the 3D inter-segmental angles of a
multi-segment trunk model.Methods: The trunk was modeled as seven segments
using 22 reflective markers. Eleven able-bodied, seated subjects performed trunk
bending in 5 directions and the 3D inter-segmental angles were calculated during the
movements. The relative movement between skin-mounted markers and underlying
bony landmarks was estimated by an algorithm that includes: (i)static calibration of
the bony landmarks in which the maximum marker displacements were measured in
upright and maximum bending positions and (ii)interpolation of the trajectory
displacements as a function of the target movement. The recorded marker trajectories
were corrected for this displacement and angles re-calculated. Results: Original and
error-compensated angels were compared showing that the inter-segmental angles in:
sagittal plane were affected minimally (<16%); coronal plane were affected
substantially (>75% to 551%); and error in transverse plane were <161%.
Conclusions: We developed an error-compensation algorithm that enables one to
minimize the impact of STAs on the trunk motion analysis. By doing so we
maximized the reliability of 3D trunk inter-segmental angles’ measurements, and by
extension we improved the utility of these measurements for clinical decisionmaking.
Body-weight Supported Step-training Or Passive Stand-training Reduce
Musculoskeletal Decline In An Animal Model Of Severe Spinal Cord Injury
KRISTINE COWLEY1; BRIAN MACNEIL2
1University of Manitoba, Assistant Professor, 405-745 Bannatyne Avenue,
Department of Physiology, R3E 0J9, Winnipeg, Canada; 2University of Manitoba,
Associate Professor, R106 - 771 McDermot Avenue, R3E 0T6, Winnipeg, Canada
There are currently no accepted treatments for the musculoskeletal decline after
spinal cord injury (SCI). Therefore, we developed an adult rat model to investigate
the effect(s) of various treatments on bone deterioration and muscle atrophy after
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severe SCI. In this initial series, we tested whether 5 hours per week of either bodyweight (BW)-supported step training or passive stand-training (25 – 50% BW) had a
protective effect on bone mineral loss or muscle atrophy after SCI. Spinal animals
were assigned to either control (n=8), step-training (n=8) or stand-training (n=10)
groups using a shuffled deck randomization method. Intact controls (n=10) received
no training. Bone density of trabecular and cortical compartments was assessed using
micro-computed tomography (microCT), and hindlimb load was assessed using miniload sensors installed in the base of passive rat standing frames constructed for this
purpose. At study completion, trained and control animals received a second microCT
scan and terminal serum and hindlimb muscle collection. Analysis of the data to date
indicates that average trabecular BMD of the femur decreased in all groups (intact
and spinal) over the observation period but the decrease was significant in only the
spinal untrained group. Average muscle wet weights (% BW) for the ankle flexor
tibialis anterior were not significantly different between intact and spinal groups.
Ankle extensor wet weights (% BW) were significantly decreased in control and
stand-trained but not in step-trained spinal groups when compared to intact controls.
These findings demonstrate the use and future potential of a novel animal passive
stand-training model for investigating musculoskeletal decline after SCI and suggest
that different modes of training may provide distinct therapeutic benefits after SCI.
Shoulder Pain In Spinal Cord Injury: Effectiveness Of A Home Rehabilitation
Program And Activity Modification
Jennifer Silvestri
International Center for Spinal Cord Injury-Kennedy Krieger Institute, Occupational
Therapist, 5060 Cameo Terrace, Perry Hall, USA
Introduction
To determine the effectiveness of and compliance with a home based rehabilitation to
reduce shoulder pain and improve quality of life (QOL) in patients with spinal cord
injury (SCI). Fifteen individuals with SCI with musculoskeletal shoulder pain
Methods
Participants included fifteen individuals with SCI who had shoulder pain that limited
their participation and independence in self-care skills and functional mobility, and
negatively impacted their QOL. A semi-structured interview, evaluation, and the
Wheelchair Users Shoulder Pain Index (WUSPI) were used to collect data preintervention. A home rehabilitation program was introduced and a structured
interview was used six weeks post-intervention. The study subjects level and severity
of injury varied. Level of injury was equally split between cervical and thoracic,
stretching from C2-T11. Severity of injury ranged from American Spinal Injury
Association Impairment Scale (AIS) A-D.
Results
All participants reported a decrease in their shoulder pain six weeks post-intervention
from an average of 6.23 to 2.2 on a 10-point analog scale. Compliance with the
prescribed program varied amongst participants but on average, they participated in
stretching 4.5 times and strengthening 3.7 times per week. Common barriers to
compliance included time, difficulty attaining exercise positions, and decreased
assistance. Participants reported improvements in shoulder pain, motivation for
rehabilitation, engagement in desired tasks, and independence with daily activities.
Conclusions
A thorough evaluation of body mechanics during daily activities and functional
mobility in conjunction with participation in a home rehabilitation program reduces
shoulder pain in patients with SCI, leading to improvements in independence and
QOL.
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Safety Of Functional Electric Stimulation During Acute Rehabilitation In
Traumatic Spinal Cord Injury
ARGYRIOS STAMPAS1; YEVGENIY SOROKIN2; JESSICA F ELDER3; DAVID
J CROMIER4
1TIRR Memorial Hermann Hospital, SCI Research Medical Director, 1333 Moursund
Street, Houston, USA; 2Mercy Medical Center Dept. PM&R, Chief Resident, 1000 N
Village Ave Fl 3, Rockville Centre, USA; 3The Burke Rehabilitation Hospital/ Weill
Cornell Medical School, Instructor, 785 Mamaroneck Ave, White Plains, USA; 4New
York Presbyterian University Hospital of Columbia and Cornell, Resident, Harkness
Pavilion 1st floor Rm 167, 180 Fort Washington Ave, New York, USA
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INTRODUCTION
The use of functional electric stimulation (FES) is common during neurological
rehabilitation. The safety profile of FES in acute rehabilitation among patients with
traumatic spinal cord injury (tSCI) has not been established. The objective of this
review was to evaluate the safety of FES in tSCI during acute rehabilitation.
METHODS
Retrospective chart review from 2007-2012 of consecutive patients with tSCI
occurring within 185 days of admission to an acute rehabilitation hospital. Subjects
included AIS A-D, tetraplegia and paraplegia. There were no ventilator-dependent
patients at this facility. In addition to comparing demographic and clinical
characteristics, the association between FES and urinary tract infection (UTI), venous
thromboembolism and skin breakdown were assessed.
RESULTS
The sample included 118 patients; half received FES during their stay. No
demographic differences were observed between groups. Patients who received FES
had longer length of stay (LOS), were more likely to have internal catheterization and
lower FIM scores. There was a statistically significant association between UTI and
FES (OR = 4.6 (95%CI 1.8,9.1). After adjusting for LOS, internal catheterization and
FIM using logistic regression, FES was no longer a significant predictor.
CONCLUSIONS
In this retrospective study, there was a univariate association between FES and UTI in
tSCI acute rehabilitation patients. While other factors such as LOS, catheterization
and FIM score may have reduced the statistical association between UTI and FES,
future prospective studies could elucidate a temporal relationship and incorporate
physiological measures including concurrent urodynamics to establish safety and
efficacy of FES in tSCI during acute rehabilitation.
Recovery Secondary To Neural Stem Cell Transplantation Combined With
Treadmill Training In Chronic Phase Spinal Cord Injury Model Mice
Syoichi Tashiro1; Soraya Nishimura2; Akio Iwanami2; Meigen Liu1; Hideyuki
Okano3; Masaya Nakamura2
1Dept. Rehabilitation Medicine, Keio Univ. Sch. Med, Tokyo, Japan; 2Dept.
Orthopaedic Surgery, Keio Univ. Sch. Med, Tokyo, Japan; 3Dept. Physiology, Keio
Univ. Sch. Med, Tokyo, Japan
[Introduction] Previously we demonstrated that neural stem/progenitor cell (NS/PCs)
transplantation induced significant functional recovery for sub-acute spinal cord
injury (SCI) , but not for chronic SCI in several animal models (ref). The purpose of
this study is to determine the effect of combination therapy of NS/PC transplantation
and treadmill training (TMT) on chronic SCI. [Methods] In 40 adult C57/BL6J mice,
severe contusive SCI was induced at T9 level using an IH-impactor. Animals were
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randomly separated into 4 groups: 1) NS/PCs with TMT (TP-TMT); 2) NS/PCs
without training (TP); 3) PBS with TMT (TMT); and 4) PBS without training
(Control). NS/PCs or PBS was injected at 49 days post injury (DPI). Partial bodyweight supported bipedal-gait TMT was performed from 42 to 105 DPI. Locomotor
function was assessed with BMS, and survival of NS/PCs was evaluated with bioimaging up to 133 DPI. NS/PCs differentiation, axonal regeneration and synapse
formation were immunohistologically assessed at 133 DPI. [Results] BMS were
significantly improved in the TP-TMT group than the control group. Grafted NS/PCs
predominantly differentiated into neurons and oligodendrocytes, and less astrocytes,
and axonal regeneration and synapse formation were significantly enhanced in the
TP-TMT group compared to the TP group. Survival of the grafted NS/PCs was not
different between the TP-TMT and TP groups. [Conclusion] Combination therapy of
NS/PC transplantation and TMT for chronic SCI induced significant functional
recovery in adult mice.
VALIDATION OF THE INSTRUMENTED EVALUATION OF GAIT
SPATIO-TEMPORAL PARAMETERS IN MOTOR INCOMPLETE SPINAL
CORD INJURY
ROXANA LOERA1; JIMENA QUINZAÑOS2; ALBERTO ISAAC PEREZ3; IVETT
QUIÑONES3
1INSTITUTO NACIONAL DE REHABILITACION, Médico Especialista, Avenida
México Xochimilco No 289 Col. Arenal de Guadalupe, Delegación Tlalpan, Mexico
City, Mexico; 2INSTITUTO NACIONAL DE REHABILITACION, Jefe de División,
Avenida México Xochimilco No 289 Col. Arenal de Gu, Delegación Tlalpan, Mexico
City, Mexico; 3INSTITUTO NACIONAL DE REHABILITACION, Investigador en
Ciencias Médicas, Avenida México Xochimilco No 289 Col. Arenal de Gu,
Delegación Tlalpan, Mexico City, Mexico
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INTRODUCTION. The instrumented mat GaitRite (GR) may be a useful tool to
evaluate the gait but has not been validated in SCI patients. So the question arises: are
gait spatio-temporal parameters (GSTP) measured by GR valid and reliable for gait
evaluation in motor incomplete SCI patients?
METHODS. We worked with a sample of 24 healthy adult subjects (HAS) and 22
motor incomplete spinal cord injury patients. The 10 meter walking test (10MWT),
6MinuteWT (6MWT), WISCI, SCIM III and the instrumented evaluation were
carried out at the same time in order to determine criteria validity. To assess
reliability, the individuals were evaluated in three different occasions by two
observers.
RESULTS. For the inter-rater reliability, the instrumented GSTP had a correlation
>0.91 in HAS and >0.93 in SCI. For test-retest reliability, a correlation of 0.99 was
found. Internal validity of measurements in both systems by Crombach’s Alpha. was
>0.91The correlation between speed in the 10 MWT, 6MWT, WISCI and SCIM
mobility and in the instrumented mat was 0.935, 0.724, 0.499 and 0.579 respectively.
The correlation between the functional ambulatory profile (FAP) calculated by the
GaitRite system and the 10MWT, 6MWT, WISCI and SCIM mobility was 0.906,
0.524, 0.502 and 0.455 respectively. All the results were statistically significant.
CONCLUSIONS. GSTP measured by GR are both valid and reliable. Further
studies are necessary to establish sensitivity of the instrument.
The Human Lumbar Cord Network And "spinal Brain".
Milan Dimitrijevic
Baylor College of Medicine, emeritus, 5510 Valerie St., Houston, USA
The human lumbar cord network and “spinal brain”. M. R. Dimitrijević, S.M.
Danner, U. S. Hofstoetter, M. Krenn, W. Mayr, K. Minassian. Baylor College of
Medicine. Houston. TX. USA. Center for Medical Physics and Biomedical
Engineering, Medical University of Vienna. Vienna. Austria.
There are
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evidences that human lumbar cord isolated from brain control can respond to external
sustained electrical epidural spinal cord stimulation with variety of tonic and
rhythmical activity resembling “brain of the lumbar cord” (1). Moreover, the spinal
brain is also involved in the interpretation of complex descending input through intact
or injured spinal cord in order to generate movements controlled by the head brain,
EMG outputs following various epidural stimulation parameters, applied to T11L1 vertebral level of posterior roots in supine position in 10 individuals with
clinically motor complete SCI (ASIA A and B) but neurophysiologic “discomplete”,
were recorded. Studied individuals didn’t have volitional lower limbs movement but
present neurophysiologic findings for modification of brain influence on central state
of lumbar network below the lesion ( 2).
Motor outputs differed in their size and
quality between muscle groups. A variety of different tonic and rhythmical motor
responses were produced. Rhythmic motor output, although present in all subjects
occurred only in part of the lower limbs. Stimulation frequency not intensity was the
strongest predictor for rhythmic motor outputs.(3)
Therefore the human lumbar
spinal cord is more than a relay system by providing modulator actions,
reconfiguration, flexible operation as a common spinal network, “spinal brain”,
before common final pathway activity. Dimitrtrijevic, M.R., Gerasimenko, Y.,
Pinter, M.M.: Evidence for a spinal central pattern generator in humans”. Annals of
the New York Academy of Science. 860 (1998) 360-376. Sherwood, A.M.,
Dimitrijevic, M.R., McKay, B.: Evidence of subclinical brain influence in clinically
complete spinal cord injury: Discomplete SCI. Journal of Neurological Sciences 110
(1992): 90’98. Minassian, K., Hofstaaetter, U., Rattay, F.; Transcutaneous Lumbar
Posterior Root Stimulation for Motor Control Studies and Modification of Motor
Activity after Spinal Cord Injury, Chapter 10. Pg. 226- 255 in Restorative Neurology
of Spinal Cord Injury Ed. Dimitrijevic, Kakulas, K.A., McKay, W, B., Vrbova, G.
Publisher; Oxford University Press, 2012.
Planned Exercise And Breathlessness In Chronic SCI
ERIC GARSHICK1; DANIEL GRAVES2; KAREN GREENWALD3; SARA
MULROY4; LESLIE MORSE5
1VA Boston Healthcare System, Harvard Medical School, Associate Professor, 1400
VFW Parkway, West Roxbury, MA, USA; 2University of Kentucky, Director,
Kentucky Regional Model SCI System, 220 Abraham Flexner Way, Suite 1506,
Louisville, KY, USA; 33University of Pittsburgh Rehabilitation Institute, RN,
University of Pittsburgh Model System on SCI, 1400 Locust Street, Building B, Suite
11516, Pittsburgh, PA, USA; 4Los Ranchos Amigos Rehabilitation Center, CoDirector, Southern California SCI Model Systems, 7601 E Imperial Highway,
Downey, CA, USA; 5Spaulding Rehabilitation Hospital, Harvard Medical School,
Director, Spaulding-Harvard SCI Model Systems, 300 1st Ave, Charlestown, MA,
USA
Introduction: Persons with SCI have a predisposition to a sedentary lifestyle
and report breathlessness during activities. It is not known if planned exercise
results in less breathlessness.
Methods: 2012-2014 at 4 US centers, 336 persons with chronic SCI who walk
indendently, use an ambulatory aide or a hand-propelled wheelchair completed
activity and respiratory health questionnaires, including a 3-day activity
recall. Breathlessness was defined if short of breath hurrying on the level or
going up a slight hill, going slower or stopping after 100 yards, or too
breathless to leave the house.
Results: Mean age (SD) was 45.2 (15.4) years, 289 were male (86%), median
injury duration was 9 (IQR 2 – 20) years. Fourty-eight (14%) were cervical
AIS A,B, or C; 66 (20%) were T1-T7, 123 (37%) were T8 or lower, 86 (26%)
were AIS D, and in 13 (4%), AIS scale was not available. Fourty-three (13%)
walked with an aide, 46 (14%) walked independently, and 247 (74%) used an
hand-propelled wheelchair, and 71% (n=239) reported participating in a
planned exercise program. Breathlessness was reported by 30% (n=101),
wheeze by 37% (n=124), chronic cough by 11% (n=38), and 18% (n=59) had
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COPD or asthma. Persons with asthma or COPD, chronic cough, or wheeze
were more likely to report breathlessness (p<0.01). Adjusting for
asthma/COPD, participants in planned exercise program were less likely to
report breathlessness (odds ratio=0.58, 95% CI 0.35-0.97, p=0.038). Persons
who spent the fewest hours away from their home (≤7 hours over 3 days) were
more likely to report breathlessness compared to persons who spent the most
time away (>23 hours; odds ratio=1.94; 95%CI=3.39, 0.99, p=0.054).
Conclusions: Participation in planned exercise and in activities outside the
home are associated with less breathlessness.
Activity-Based Rehabilitation: Progression And Outcomes In Young Children
With Severe Spinal Cord Injuries
ANDREA L BEHRMAN1; DENA R HOWLAND2; SHELLEY A TRIMBLE3;
STEVE A WILLIAMS1
1University of Louisville, Professor, Department of Neurological Surgery, 220
Abraham Flexner Way, Louisville KY 40202, USA; 2University of Louisville,
Associate Professor, Department of Neurological Surgery, 511 S. Floyd St. MDR
#616, Louisville KY 40202, USA; 3Frazier Rehab Institute, Ped
NeuroRecovery/Translational Research Spec, 220 Abraham Flexner Way, Louisville
KY 40202, USA
Neural activity produced by experience can alter connections and have lasting effects
in the central nervous system, termed activity-dependent plasticity. Such plasticity is
not unique to the normal nervous system, but reported in diverse pathways after SCI.
The challenge for rehabilitation is to harness and drive plasticity towards endpoints
that support desirable functional outcomes. Our emerging acceptance and
understanding of plasticity dramatically changes the way we view functional potential
following SCI and how we approach rehabilitation. The focus of this workshop is
activity-based rehabilitation: its scientific basis, principles, application, and outcomes
specific to severely injured infants and toddlers for whom the consequences of SCI
are compounded by the interruption of growth and development.
Learning objectives: Attendees will learn the role of activity-based therapy (ABT) in
pediatric rehabilitation, specifically:
1. understand the scientific basis,
2. definition, principles, intensity, and components across training environments,
3. discuss recent research and identify potential neural candidates associated with
improved function,
4. apply training principles for clinical decision-making and progression
incorporating age-appropriate activities,
5. describe patient selection characteristics,
6. identify potential benefits to neuromuscular capacity, motor skills and
physiological functions,
7. understand the integrated role of the physician.
Presenters and Program:
Andrea L Behrman, PhD, PT – 15 minutes
Background
Basic science foundation to clinical science and the changing lens
Define activity-based rehabilitation within continuum of therapies
Video demonstration of ABT and outcomes
Review of key historical expectations for pediatric outcomes
Dena R Howland, PhD, OT – 15 minutes
Research techniques and approaches in pediatric SCI
Findings in children with severe injuries
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Potential neural substrates and physical presentation associated with
improvements post-ABT
Shelley A Trimble, PT – 30 minutes
Translation of ABT to clinical practice
Video demonstration and case discussion (children injured < 1 year old)
Baseline, outcomes, and follow-up
Steve R Williams, MD – 15 minutes
Role of MD in concert with activity-based rehabilitation and pediatrics
Summary of role of ABT, expectations, and future directions for children
All Presenters:
Question and Answer / Discussion with Audience 15 minutes
Content And Duration Of Walking Therapy In Acute Incomplete Spinal Cord
Injury
MARTINA FRANZ1; MARKUS WIRZ2; ULLA BERGNER3; ANNE VON
REUMONT4; NORBERT WEIDNER5; ARMIN CURT6
1University Hospital Balgrist, Research Assistant, Forchstr. 340, 8008 Zurich, Zurich,
Switzerland; 2Zurich University of Applied Sciences, Head of Research,
Technikumstr. 71, 8400 Winterthur, Winterthur, Switzerland;
3Berufsgenossenschaftliche Unfallklinik Murnau, Head of Physical Therapy, Spinal
Cord Injury, Prof.-Kuntscher-Str. 8, 82418 Murnau, Murnau, Germany; 4University
Hospital Heidelberg, Head of Physical Therapy, Spinal Cord Injury, Schlierbacher
Landstr. 200a, 96118 Heidelberg, Heidelberg, Germany; 5University Hospital
Heidelberg, Medical director of Spinal Cord Injury Center, Schlierbacher Landstr.
200a, 96118 Heidelberg, Heidelberg, Germany; 6University Hospital Balgrist,
Director of Spinal Cord Injury Center, Forchstr. 340, 8008 Zurich, Zurich,
Switzerland
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Standardized and detailed rehabilitation programs of walking in patients with acute
spinal cord injury (SCI) are missing and treatment plans are predominantly following
practice based evidence. The latter depends on local experiences and is confounded
by administrative and environmental factors and likely not sensitive to the patient’s
specific condition. The evaluation of European walking rehabilitation strategies is
focused in the ongoing MALT - Mapping of Locomotor Training – study. This
project is embedded in the EMSCI network multicenter study that aims to record the
content and duration of each physical and sports therapy session throughout a
patient’s entire rehabilitation period using a common classification system. Five
rehabilitation centers are currently recording the rehabilitation of patients with
incomplete spinal cord injury (AIS B, C, D) using the Spinal Cord Injury Intervention Classification System (SCI-ICS). The content and adjustment of
therapeutic interventions will be compared to changes in the patients neurological
(ASIA) and functional (Spinal Cord Independence Measurement (SCIM) recovery to
understand how interventions are tailored to the patients condition. Data of more than
2147 treatment days and approximately 3000 hours of single and 700 hours of group
therapy will be related to clinical recovery and findings compared to reports of the
SCI rehab project to reveal the comparison between the training of walking function
in iSCI.
Early Results Of Upper Limb Reconstructive Surgery Program For Tetraplegic
Patients.
FRANCOIS THERON1; ERICH MENNEN2; JOHAN VAN ROOYEN3; HANS
MYBURGH4
1UNIVERSITY OF PRETORIA, Honorary Lecturer in Orthopedic Surgery, 25
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Marais street, Bailey's Muckleneuk, Pretoria, South Africa; 2UNIVERSITY OF
PRETORIA, Consultant, Muelmed Mediclinic, 577 Pretorius street, Arcadia, Pretoria,
South Africa; 3UNIVERSITY OF PRETORIA, Registrar, Dept. of Orthopedic
Surgery, UP, P.O. Box 17464, Pretoria, South Africa; 4UNIVERSITY OF
PRETORIA, Consultant, Dept. of Orthopedic Surgery, UP, P.O. Box 17464, Pretoria,
South Africa
INTRODUCTION:
Tetraplegia has a profound effect on the upper limb function of the affilicted
individual , limiting activities of daily living and often increasing the burden of care.
Tendon transfer surgery has the potential to improve functional independance and
decrease care needs. The purpose of this study was to evaluate whether reconstructive
upper limb surgery in tetraplegic patients, followed by early focused rehabilitation,
improved the functional outcomes of our patients in our unit.
METHODS:
A retrospective review of a prospectively kept database was conducted for patients
undergoing upper limb tendon transfer surgery in a tertiary rehabilitation unit.
Between 2010 and 2013 we performed reconstructive procedures on twelve patients .
To be included, patients had to be at least one year post rehabilitation and well
integrated in their home setting. All patients underwent the ABCDEFG procedure as
described by dr. Jan Friden. Pre- and postoperative clinical evaluation included full
motor and sensory assessments, recording of the functional needs and motivations
(QIF-sf) and Capabilities of Upper Extremity(CUE) questionnaire.
RESULTS:
Twelve patients were included, 8 males and 4 females. Six had a neurological level of
C5 and six a level of C6, most were ASIA A with two an ASIA B. The QIF-sf
improved by 69% overall with a significant improvement in CUE scores as well.
Complication and reoperation rates were low and results compare favourably to
published international results.
CONCLUSION:
Reconstructive upper limb surgery improves activities of daily living and function in
our tetraplegic population. Post operative rehabilitation is essential. This service
should form part of an integrated holistic program.
Constraint Induced Movement Therapy In Patients With Incomplete
Tetraplegia After Spinal Cord Injury
Cristhiane V. Garabello Pires Cris
Assistance Association for Disabled Children - AACD, Physiotherapist, Square
Captain Alberto Mendes Junior, 71, Tower 3, Apt. 132. zip 07012031, São Paulo,
Brazil
AUTHORS: Matuti, GS; Pires, CVG; Eras-Garcia, R; Luna, N
INTRODUCTION: Patients with spinal cord injury (SCI) tetraplegic type, due to
their commitment of upper limb (UL), in general, are dependent for their Activities of
Daily Living (ADLs). The Constraint Induced Movement Therapy (CIMT) aims to
increase and improve the use of the affected upper limb (AUL) in individuals that
have a neurological injury with asymmetric use of upper limbs in their ADLs.
OBJECTIVE: Demonstrating the effects of a pilot project on the implementation of
CIMT in two incomplete tetraplegic patients after a SCI. METHOD: Patients were
referred by physiotherapists of the Adult Physical Therapy Sector of the Assistance
Association Disabled Children (AACD – Brazil). Two different scales were used to
evaluate the results: Wolf Motor Function Test (WMFT), and the Motor Activity
Log-Brazil (MAL). Patients were evaluated pre and post-treatment and 1, 3, 6 and 12
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months after ending the therapy. RESULTS: Both patients had performance
improvements, demonstrated by increase of the speed in WMFT, frequency and
quality of the use of the AUL in theirs ADLs in MAL, outside the therapeutic
environment and they kept these results for up to 1 year. CONCLUSION: Constraint
Induced Movement Therapy demonstrated in this study, be able to improve the
performance of the affected upper limb after Spinal Cord Injury and promote the
transfer of these gains to real world, which are kept for at least 12 months after the
intervention.
KEY WORDS: Spinal Cord Injury, Constraint Induced Movement Therapy, Upper
Limb, Case Report.
Functional Electrical Stimulation Therapy For Walking In Incomplete Spinal
Cord Injury Patients: Effects On Walking Competency
MILOS POPOVIC1; NAAZ KAPADIA2; KEI MASANI3; LORA
GIANGREGORIO4; SANDER HITZIG5; CATHY CRAVEN6
1University of Toronto, Professor, IBBME, 164 College Street, Room 407, Toronto,
Canada; 2Toronto Rehabilitation Institute, Physiotherapist, Lyndhurst Centre,
Toronto Rehab, UHN, 520 Sutherland Drive, Toronto, Canada; 3Toronto
Rehabilitation Institute, Scientist, Lyndhurst Centre, Toronto Rehab, UHN, 520
Sutherland Drive, Toronto, Canada; 4University of Waterloo, Professor, Department
of Kinesiology, 200 University Ave W, Waterloo, Canada; 5University of Toronto,
Scientist, Factor-Iwentash Faculty of Social Work, 263 McCaul Street, Suite 328,
Toronto, Canada; 6Toronto Rehabilitation Institute, Clinician Scientist, Lyndhurst
Centre, Toronto Rehab, UHN, 520 Sutherland Drive, Toronto, Canada
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Background: Multichannel transcutaneous functional electrical stimulation (FES)
therapy for walking has been used to improve voluntary walking and balance in SCI
individuals.
Objective: To investigate short- and long-term benefits of 16 weeks of thrice-weekly
FES-assisted walking program, while ambulating on a body weight support treadmill
and harness system, versus a non-FES exercise program, on improvements in gait and
balance in individuals with chronic incomplete traumatic SCI, in a randomized
controlled trial design.
Methods: Individuals with traumatic and chronic (≥18 months) motor incomplete SCI
(C2-T12, AIS C or D) were recruited from an outpatient SCI rehabilitation hospital,
and randomized to FES-assisted walking therapy (Intervention Group) or aerobic and
resistance training program (Control Group). Outcomes were assessed at baseline,
and after 4, 6 and 12 months. Gait, balance, spasticity and functional measures were
collected.
Results: Spinal Cord Independence Measure (SCIM) Mobility Sub-score improved
over time in the Intervention Group compared to the Control Group (baseline/12months: 17.27/21.33 vs. 19.09/17.36, respectively). On all other outcome measures
the Intervention and Control Groups had similar improvements. Irrespective of group
allocation walking speed, endurance, and balance during ambulation all improved
upon completion of therapy, and majority of participants retained these gains at longterm follow ups.
Conclusions: The only statistically significant difference between the groups was
observed with SCIM Mobility Sub-score, where the Intervention Group had better
outcomes compared to the Control Group. On all other outcome measures there was
no statistically significant difference between the Intervention and Control Groups.
Factors Associated With Recurrent Falls In Ambulating And Wheelchair Using
People With Spinal Cord Injury.

S2P17

Emelie Butler Forslund1; Vivien Jörgensen2; Erika Franzen3; Arve Opheim2; Kerstin
Wahman4
1Karolinska Institutet, PhD candidate, Rehab Station Stockholm, Frösundaviks allé
13, 169 89, solna, Sweden; 2Sunnaas Rehabilitation Hospital, Oslo, Norway;
3Karolinska Institutet, Associate professor, Stockholm, Sweden; 4Rehab Station
Stockholm, solna, Sweden
Introduction The spinal cord injury (SCI) population is getting older and falls and its
negative consequences are a growing health concern. The aim was to investigate
factors associated with falls in wheelchair users and ambulating people with SCI.
Methods 224 individuals (77% men), mean age 49 (range 18-89) years with traumatic
SCI were recruited in Sweden and Norway. Inclusion criteria were traumatic SCI
>one year, ≥ 18 years old and subjects were excluded if they had an injury above C5
AIS A and B or below L5 and AIS E. Demographic data (falls in the previous year
age, gender, year since SCI, wheelchair user/ambulator), EQ5D health, risk
willingness, alcohol consumption, ability to get-up from the ground unaided, regular
physical activity and training, were assessed and used first in a bivariate analysis and
thereafter in a logistic multiple regression analysis. Recurrent fallers were defined as
having >2 falls in the previous year.
Results 151 individuals were wheelchair users and 73 were ambulators. 50% reported
> 2 falls previous year, 4 subjects reported more than 25. In bivariate analysis age,
time since injury, wheelchair user/ambulator, ability to get up unaided and regular
physical activity/ training were associated with recurrent falls (p≥0.05). In the
multiple model age, wheelchair user/ambulator, ability to get-up unaided and regular
physical activity/training were associated with recurrent falls (p≥0.05).
Conclusion Being younger, ambulating, more physically active and able to get up
unaided from the ground were factors associated with recurrent falls people with SCI.
Does The Intensity Of The Occupational Therapy Impact The Upper Limb
Functional Outcomes In Sub-acute SCI?
MILOS POPOVIC1; NAAZ KAPADIA2; SHAGHAYEGH BAGHER3
1University of Toronto, Professor, IBBME, 164 College Street, Room 407, Toronto,
Canada; 2Toronto Rehabilitation Institute, Physiotherapist, Lyndhurst Centre,
Toronto Rehab, UHN, 520 Sutherland Drive, Toronto, Canada; 3Toronto
Rehabilitation Institute, Research Co-ordinator, Lyndhurst Centre, Toronto Rehab,
UHN, 520 Sutherland Drive, Toronto, Canada
Background/Objective: Primary objective of this retrospective analysis was to
compare the benefits of single (COT1) versus double (COT2) dose of conventional
occupational therapy (COT) in improving voluntary hand function in incomplete,
sub-acute C3-C7 spinal cord injury (SCI) individuals. The secondary objective was to
compare these two interventions versus functional electrical stimulation therapy plus
conventional occupational therapy (FES+COT).
Methods/Overview: Data from Phase I and Phase II randomized control trials, that
recruited traumatic incomplete sub acute SCI individuals, were pooled together for
the purpose of this study. Participants in COT1 group received 45 hours of therapy, in
COT2 group received 80 hours of therapy, and in FES+COT group received 40 hours
of COT therapy + 40 hours of FES therapy. Primary outcome measure was
Functional Independence Measure (FIM) self-care sub-score. Secondary outcome
measures were Spinal Cord Independence Measure (SCIM) self-care sub-score and
Toronto Rehabilitation Institute Hand Function Test. In this study we analyzed FIM
and SCIM self-care sub-scores.
Results: There were no significant differences in the mean FIM and SCIM self-care
sub-scores between the COT1 and COT2 groups. However, participants in FES+COT
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showed a considerable improvement in FIM self-care sub-score and a six fold
increase in SCIM self-care sub-score, as compared to both COT1 and COT2 groups
(p=0.062 and p=0.000, respectively).
Conclusion: Increased intensity of rehabilitation alone may not always be beneficial,
type of intervention plays a significant role in determining change, in this instance
FES therapy in combination with COT yielded much better outcomes.
Locomotor Treadmill Training-induced Soleus Muscle Trophism By
Mtor/p70s6k In Paraplegic Rats
JOCEMAR ILHA1; CAROLINE C. DO ESPÍRITO SANTO2; ALESSANDRA
SWAROWSKY3; ANAMARIA MEIRELES4; AMABILE A. WEBER5
1Universidade do Estado de Santa Catarina, Professor, Florianópolis, Brazil; 2PPGFtUDESC, Master degree student, Pascoal Simone, 358 - CEFID/UDESC,
Florianópolis, Brazil; 3PPGFt-UDESC, Professor, Pascoal Simone, 358 CEFID/UDESC, Florianópolis, Brazil; 4PPGFt-UDESC, Master degree student,
Pascoal Simone, 358 - CEFID/UDESC, Florianopólis, Brazil; 5UDESC, Under
graduation student, Pascoal Simone, 358 - CEFID/UDESC, Florianópolis, Brazil
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Introduction: The mTOR protein is involved in growth, proliferation and cell
metabolism. In skeletal muscle, the mTOR is considered the major regulator of
muscle fiber size, modulating the proteic synthesis. In neuronal cells, increased
protein synthesis is associated with the activation of mTOR and its substrate p70S6K
via BDNF. It is known that locomotor treadmill training (LTT) is able to modulate
the expression of BDNF, what could be interfering in the mTOR/p70S6K activation.
However, the regulatory mechanism of muscular protein synthesis mediated by the
LTT was not described in the literature. The purpose of this study was to investigate
the effects of 3-week locomotor treadmill training (LTT) on muscle trophism
mediated by mTOR/p70S6K in rats with incomplete SCI. Methods: The locomotor
recovery was assessed using BBB scale. The soleus muscular trophism was measured
by muscle weight. For quantification of BDNF, FL-TrkB, mTOR and p70S6K we
used ELISA and western blot techniques in soleus muscle. Results: All animals with
SCI obtained improvement in hindlimb locomotor function, however the motor
performance was similar for both trained and untrained group. FL-TrkB receptors,
mTOR and p70S6K phosphorylated increased their levels concentration after LTT. In
contrast, BDNF expression was significantly reduced in rats trained. We think that
LTT increased the sensitivity of muscle to BDNF signaling due to increased of FLTrkB receptors; this may have provoked the reduced expression of BDNF with
physical training. Conclusion: This suggests that muscle trophism induced by LTT
involves activation mTOR/p70S6K-pathaway, possibly regulated by BDNF.
The Effect Of Handcycle Interval Training On Physical Capacity In Persons
With Recent Spinal Cord Injury
Ilse van den Brand1; Carla Nooijen2; Michael Bergen3; Henk Stam4; Rita van den
Berg-Emons5
1Rijndam rehabilitation center, Resident rehabilitation, Rotterdam, Netherlands;
2Department of Rehabilitation Medicine, Erasmus University Medical Center
Rotterdam, PhD-student, Wytemaweg 80, 3015 CN, Rotterdam, Netherlands;
3Rijndam rehabilitation center, Rehabilitation specialist, Westersingel 300, 3015 LJ,
Rotterdam, Netherlands; 4Department of Rehabilitation Medicine, Erasmus
University Medical Center Rotterdam, Rehabilitation specialist, Wytemaweg 80,
3015 CN, Rotterdam, Netherlands; 5Department of Rehabilitation Medicine, Erasmus
University Medical Center Rotterdam, Program leader MoveFit, Wytemaweg 80,
3015 CN, Rotterdam, Netherlands
Introduction
Hand cycling is a suitable training method because it’s easy for daily mobility and
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risk of overuse injuries of the shoulder is relatively low. However, evidence for the
effects of hand cycle training on physical capacity in persons with recent SCI is
limited. Therefore, the goal of this study was to evaluate effects of a handcycle
training program on physical capacity in persons with recent SCI and compare
subgroups based on lesion characteristics.
Methods
Twenty-three persons with subacute SCI (on average 4,7 months post injury; 61%
motor complete, 43% tetraplegia) performed a structured handcycle training program
(3x/week; intensity 60-80% HRR or 4-7/10 on a Borg scale) during the last eight
weeks of inpatient rehabilitation. Before and after training they performed a graded
maximal exercise test on a handcycle placed in a Tacx flow ergotrainer. Outcome
measures were peak power output (POpeak) and peak oxygen uptake (VO2peak).
Results
After training POpeak was 39% (p<0,01) and VO2peak 12% (p<0,01) higher than
before training. Compared to persons with paraplegia, persons with tetraplegia
increased 11% less in POpeak (p=0,04), but similar in VO2peak (p=0,55). Persons
with complete and incomplete lesions showed comparable results.
Conclusions
Physical capacity in persons with subacute SCI improved after hand cycle training
combined with regular rehabilitation. Since the improvements were larger than those
known to occur in persons with paraplegia receiving regular rehabilitation
(improvements of about 10%; Haisma et al. 2006), the results suggest that this
combination may result in larger increases in physical capacity compared to regular
rehabilitation only.
CARDIOVASCULAR RESPONSES TO AN ACTIVE EXERCISE
CHALLENGE FOLLOWING ACUTE SPINAL CORD INJURY
KATHRYN HARMAN1; GRACE WAINWRIGHT2; ABIGAIL WADE2; ALICE
SHUM-SUI3; DAVID SK MAGNUSON3
1University of Louisville, Department of Anatomical Sciences and Neurobiology,
Louisville, USA; 2University of Louisville, Department of Biomedical Engineering,
511 South Floyd Street, Louisville, USA; 3University of Louisville, Department of
Neurological Surgery, 511 South Floyd Street, Louisville, USA
Introduction: Cardiovascular (CV) function following spinal cord injury (SCI) is
altered such that blood pressure (BP) and heart rate (HR) control is compromised.
Many labs have examined the impact of complete SCI on CV control during passive
exercise and instances of exaggerated CV dysfunction (autonomic dysreflexia).
However, no animal studies have assessed the effects of active exercise on CV
regulation acutely after complete or incomplete SCI. In this study, we investigated BP
and HR control during an acute exercise challenge in adult rats following complete
T3 transection (n=3), T3 contusion (mild or moderate, n=7), or T10 contusion (mild
or moderate, n=6).
Methods: Implantable telemetry devices were used to record BP and
electrocardiogram from freely moving rats during exercise (lap swimming) and at rest
(in-cage exercise recovery period). Absolute changes in HR during the exercise
session and mean BP excursion during each lap were analyzed.
Results: All injury conditions resulted in a loss of HR control during swimming. HR
dropped as much as 100 BPM (~25%) over the four-minute swim session and
remained low during the exercise recovery period. Rats were still able to mount an
attenuated BP response during the swim challenge. BP rapidly increased during the
recovery period to well above pre-swim values.
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Conclusions: We show that acute exercise challenge reveals dysfunction in CV
control that is not observed when the animals are at rest. We hypothesize that, in the
absence of increased HR, cardiac output is re-established during recovery via
increases in total peripheral resistance and/or stroke volume.
CHALLENGING CARDIAC FUNCTION POST-SPINAL CORD INJURY
WITH DOBUTAMINE
KATHRYN DEVEAU1; NICK KING2; ALICE SHUM-SIU3; BRADLEY
KELLER4; DAVID MAGNUSON3
1University of Louisville, Department of Anatomical Science and Neurobiology,
Louisville, USA; 2University of Louisville, Department of Biomedical Engineering,
511 south floyd street, Louisville, USA; 3University of Louisville, Department of
Neurosurgery, 511 south floyd street, Louisville, USA; 4University of Louisville,
Professor of Pediatrics, Pharmacology and Toxicolo, 302 East Muhammad Ali Blvd,
Louisville, USA
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Introduction: High-level spinal cord injuries (SCI), T6 and above, result in altered
autonomic (sympathetic and parasympathetic) control of the heart, which negatively
influences cardiac structure and function. Due to the course by which autonomic
pathways travel to the heart, parasympathetic innervation is spared after SCI, making
sympathetic modulation of cardiac function a primary focus of investigation.
Dobutamine (DOB) stress echocardiography is a common clinical technique used to
examine cardiovascular function. Thus, we used DOB (a catecholamine beta-1
agonist) to challenge cardiac function by increasing sympathetic activity independent
of exercise, post-SCI.
Methods: Nine Sprague-Dawley female rats received a T3, 25g/cm contusive SCI.
Two weeks post-SCI, increasing doses of DOB were infused intravenously under
continuous imaging of the heart. Images captured were analyzed off-line and
compared to uninjured controls.
Results: In SCI, DOB increased stroke volume at 5, 10 and 20 µg/min/kg vs. baseline
(p<.05) and cardiac output (CO) at 10 and 20 µg/min/kg vs. baseline (p<.05). DOB
also increased ejection fraction and decreased end-systolic volume at 10 and
20µg/min/kg vs. baseline (p<.05). There was no effect on end-diastolic volume or
heart rate suggesting that DOB acts via enhanced inotropy post-SCI. In controls,
DOB increased SV and CO only at 10 & 20 µg/min/kg.
Conclusions: SCI animals appeared more reactive to DOB compared to controls.
Furthermore, the return of CO to levels comparable to uninjured controls suggests
that cardiac dysfunction post-SCI is sympathetically mediated. Therefore, targeting
sympathetic control to attenuate cardiac dysfunction could be a viable therapeutic
strategy.
Vigorous Physical Activity Is Associated With A Lower Percentage Body Fat In
Adults With Chronic Spinal Cord Injury
Chelsea Pelletier1; Masae Miyatani2; Cameron Moore3; Lora Giangregorio4; B.
Catharine Craven5
1University of Northern British Columbia, Assistant Professor, T&L 10-3602, 3333
University Way, Prince George, Canada; 2Toronto Rehabilitation Institute - UHN,
Research Analyst, 520 Sutherland Dr, Room 206, Toronto, Canada; 3Toronto
Rehabilitation Institute - UHN, Clinical Research Assistant/Fitness Trainer, 520
Sutherland Dr, Room 206, Toronto, Canada; 4University of Waterloo, Associate
Professor, 200 University Ave. W, Waterloo, Canada; 5Toronto Rehabilitation
Institute - UHN, University of Toronto, Scientist/Physiatrist, Associate Professor, 520
Sutherland Dr, Toronto, Canada
Introduction
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Body composition changes after spinal cord injury (SCI) include decreases in lean
mass and increases in fat mass. This cross-sectional study sought to examine the
relationships between leisure time physical activity (LTPA) and body composition.
Methods
Adults with chronic SCI (C2 – T12, AIS A-D) from two cohorts completed a whole
body dual x-ray absorptiometry (DXA) scan. LTPA was measured with the Leisure
Time Physical Activity Questionnaire for People with SCI (LTPAQ-SCI) or the
Physical Activity Recall Assessment for People with SCI (PARA-SCI). Outcomes
included body mass index (BMI; kg/m2), percentage body fat, fat mass index
(kg/m2), and lean mass index (kg/m2). Pearson correlation coefficients (r) were
calculated between moderate, vigorous, and total LTPA (min/day), and body
composition outcomes.
Results
Adult participants (n=136) with chronic SCI (mean±SD; 15.6±11.3 years post-injury,
49.1±12.9 years of age, 74% male, 63.2% AIS A/B, 51.5% paraplegia) reported mean
(± SD) moderate, vigorous, and total LTPA durations of 17.1±26.2min/day,
6.9±17.1min/day, and 43.5± 58.4min/day, respectively. Significant, negative
correlations were found between total LTPA and BMI (r=-0.184, p=0.047). Vigorous
LTPA was associated with a lower percentage body fat (r=-0.243, p=0.008) and lower
fat mass index (r=-0.204, p=0.027).
Conclusions
Participation in vigorous LTPA was associated with lower fat mass but not a greater
lean mass. Vigorous LTPA is sufficient to maintain optimal BMI; alterations in lean
mass are a future therapeutic target for community-based exercise interventions.
Fitness For Traumatic Complete Spinal Cord Injury
NUR KESIKTAS1; NURDAN PAKER2; DERYA BUGDAYCİ3; AYSEGUL
KETENCI4
1IMAE educatıon and research hospital, Istanbul, Turkey; 2Istanbul PMR Edu and
Res Hosp, mentor, Etiler, Istanbul, Turkey; 3Istanbul PMR Edu and Res Hosp,
Manager of Rheumatology clinic, Atakoy, Istanbul, Turkey; 4Istanbul Medical
Faculty PMR department, Mentor, Esnaf Hastanesi Beyazit, Istanbul, Turkey
Introduction: Physical activity decreases and the metabolism changes after spinal cord
injury(SCI). In spite of the importance of the exercises in SCI, the specific programs
have not been established yet.The aim of this study was to compare the effects of the
two type circuit exercises in terms of functional, cardiovascular and psychological
status in the long-standing traumatic complete paraplegic patients.
Methods: 40 Male SCI patients were included in this study. All patients had cardiac
examination. Participants were divided into two groups ( n=20) with a computer
program.All patients were evaluated at the baseline, at the after 8. weeks and at the
end of 3 months follow up. The clinical characteristics and physical examination
findings were recorded. Radial pulse and blood pressure, body weight, blood
biocheimstry, Beck depression Scale, SCIM III were measured. Both groups did
exercises acording to heart rate with polar heart rate monitor (at 60 % of max heart
rate). SPSS 10.0 program was used for statistical analysis.
Results: Functional independence level increased significantly as measured by the
SCIM-III total, respiratory, sphincter management and mobility scores in both
exercise group but better results in arm ergometry (p<0.05). BDI scores were
improved in both groups. we have observed significant increase in the HDL and
decrease in the the cholesterol level in groups. BMI reduced significantly only in the
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arm ergometry group.
Conclusion:As a result, 8-week bothexercise type were successful in terms of the
improvement in functionality and biocheimstry, psychology in the traumatic complete
paraplegic patients. But exercises with elastic bands cheaper and application easier at
home.
Implementation Of Systematic Assessment Of Gait Parameters With An
Instrumented Split-belt Treadmill To Enhance Walking After Spinal Cord
Injury
SYLVIE NADEAU1; Philippe Gourdou2; Audrey Roy3; Cyril Duclos4; IRGLM
Spinal cord injury clinicians5
1Université de Montréal, Full professor, Montréal, Canada; 2IRGLM-CRIR,
Montreal, Canada; 3IRGLM-CRIR, Student, 6300 avenue Darlington, Montreal,
Canada; 4Université de Montréal, Professor, C.P.6128 Succ. Centre-ville,, Montreal,
Canada; 5at IRGLM, Clinicians, 6300 avenue Darlington, Montreal, Canada
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Recovering independent walking is one of the main goals of individuals with
incomplete spinal cord injury (SCI). However, at discharge from the SCI
rehabilitation unit, decreased speed and gait deviations persist. This project presents
an approach to gait assessment to potentially improve walking function at discharge
from intensive rehabilitation. A systematic gait assessment was implemented to guide
clinicians in their locomotor training. It consists of a15-minute assessment period
where the time-distance parameters and ground reaction forces (GRF) are recorded
over 20 gait cycles with an instrumented split-belt treadmill (Bertec FIT). A visual
chart is then immediately sent to the clinicians with main parameters computed (e.g.
step length, gait speed), relevant asymmetry ratios and patient’s bilateral normalised
GRF data and forces at the hands in each direction illustrated and superimposed over
an adult mean normal profile. Since November 2014, eight patients (6 men; 3
traumatic; walking speed from 0.2 to 1.1 m/s) have been assessed within 1 month of
SCI unit admission. Results reveal that patients had various levels of gait
asymmetries and decreases in peak GRF, as well as abnormal patterns. Clinicians and
researchers discuss patient results along with clinical standardised outcomes, identify
the most important factors and implement best treatments. The systematic assessment
at discharge will reveal whether the walking function is augmented. The data
collection is ongoing with number of patients doubling in the next few months. This
project is an example of researchers who open their laboratories to evaluate patients
and help clinicians develop best-practice treatments. Proximity between laboratories
and clinical milieu facilitates assessment and should help to “personalize” gait
assessments.
Learning objectives:To expose the audience to recent advances in understanding
deficits in postural control after spinal cord injury using clinical and laboratory
assessments of diverse standing and locomotor tasksTo present novel clinical and
laboratory approaches to improve balance assessments in individuals with spinal cord
injury.Presentations:The workshop will consist of four presentations (20 minutes)
followed by a question and answer period with the audience. Statistics on falls after a
spinal cord injury and clinical assessments of postural control (JF. Lemay and A.
Roy); Trunk muscle function, postural control and mobility activities (S. Nadeau)
Changes in neural mechanisms of balance control after SCI (D. Barthelemy);
Biomechanical assessment of static and dynamic balance (C. Duclos)
Fampridine SR And Walking Ability In People With Spinal Cord Injuries: A
Case Series
CHRISTINE SHORT
Dalhousie University Dept. of Medicine, Associate Proffesor and Physician, Nova
Scotia Rehabilitation Centre, 1341 Summer Street, Halifax, Canada
Introduction: Traumatic and non-traumatic injuries to the spinal cord (SCI) often
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leave individuals with dysfunction in the lower extremities such as weakness,
decreased motor coordination, decreased sensation and spasticity that impair walking
and mobility. Fampridine SR is a potassium channel blocker that readily crosses the
blood-brain-barrier (BBB) and blocks fast-activating voltage-gated potassium
channels in the inter-nodal axon membrane resulting in improved conduction.
Recently phase three trials resulted in the approval of the use of this drug to improve
walking in persons with Multiple Sclerosis. Previous small, studies suggest that
Fampridine is associated with enhancements in locomotion in SCI patients, but until
recently the drug has not been available to prescribe.
Methods: A case series of six patients treated with Fampridine SR , 10 mg PO BID
(off lable), in our in and outpatient neuro-rehabilitation programs. Objective measures
of walking (speed and endurance) were measured before and one to two weeks after
starting Fampridine SR.
Results: Five of the six of the individuals completed the trial. All five experienced
improvements in walking speed and endurance while taking Fampridine. Speed and
endurance more than doubled in two cases. All five individuals reported a meaningful
improvement in their daily mobility. Side effects were minimal.
Conclusion: Fampridine SR may be a safe and effective part of managing walking
difficulties associated with incomplete spinal cord injuries. Further research is needed
to better understand its clinical value.
FUNCTIONAL RECOVERY FOR C6 TRAUMATIC TETRAPLEGIA AFTER
COMPLETING THE REHABILITATION PHASE AT CENTRE FOR THE
REHABILITATION OF THE PARALYSED (CRP), BANGLADESH.
AZIZ ANTEENA
Handicap International Bangladesh, Occupational Therapist, Shahajatpur, Dhaka,
Bangladesh, Dhaka, Bangladesh
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Introduction:Centre for the Rehabilitation of the Paralysed (CRP) is working with the
full rehabilitation Program for people with Spinal Cord Injury (SCI). But still they do
not have any research to evaluate the program. So the study has done to assess the
functional outcomes of the patients with a complete C6 spinal cord injury after
completing the Rehabilitation phase at CRP. The aim of the study is to evaluate the
performance of Activities of daily living (ADL) achievement through the
rehabilitation phase at CRP after being diagnosed with complete C6 SCI .
Methodology :The study was a non experimental, survey using quantitative methods
to explore patients’ functional outcome prospect. So, all the C6 SCI patients who
have completed institutional rehabilitation at CRP stayed at the hostel before leaving
CRP who have gone back home have been taken as the samples for the study. The
sampling was purposive. 38 complete C6 Traumatic Tetraplegic patients were
interviewed at their home during their home visit. Data was collected using functional
measurement scale which was ordinal type. And for the measurement of functional
ability, the score was used by the FIM (Functional Independent Measure). For the
analysis of data descriptive statistic was used.
Result:Average functional was 4.86 and it was between the score 5 and 4.
Conclusion:In Bangladesh the number of SCI patient is increasing day by day.
Among them C6 level is very common because Bangladeshi people carry loads on
their heads and they also climb trees very often , and in this country safety measures
are very poor during work.
A Successful Treatment Of Hypercalcemia Secondary To Hyperthyroidism With
Radioactive Iodine Therapy
Jicheol Shin1; Jiyong Kim2; Nayoung Kim3; Hankyul Park3; Jaejoong Lee3
1Department and Research Institute of Rehabilitation Medicine, Yonsei University
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College of Medicine, Seoul, Korea, Republic of; 2Department and Research Institute
of Rehabilitation Medicine, Yonsei University College of Medicine, Fellowship,
Yonsei Univ. Medical Center, Sinchon-dong,, Seodaemun-gu, Seoul, Korea, Republic
of; 3Department and Research Institute of Rehabilitation Medicine, Yonsei University
College of Medicine, Resident, Yonsei Univ. Medical Center, Sinchon-dong,
Seodaemun-gu, Seoul, Korea, Republic of
Introduction
It is difficult for early diagnosis of hypercalcemia unless rehabilitation physicians
keep concern about that because the symptoms are vague. We report a successful case
who could continue rehabilitation therapy with aggressive treatment of
hypercalcemia.
Case
A forty-two years old patient with cervical spinal cord injury was admitted to our
hospital. About 10-week after admission he complained of increment fatigue with no
apparent reasons. The level of serum calcium and thyroid hormone showed increased
in the laboratory test. A year before the spinal cord injury (SCI) he was diagnosed
with Graves’ disease, the medication was started at that time but discontinued after
the SCI. Methimazole was prescribed under the diagnosis with secondary
hypercalcemia due to thyrotoxicosis, but the medication could not be continued two
weeks after because of the adverse effect, leukopenia (decreased white blood cells).
Hereto, thyroid scan was done followed by radioactive iodine therapy and the
thyrotoxicosis became resolved.
Discussion
When the cause of hypercalcemia is hyperthyroidism, making euthyroid status is
crucial. The patient started to take methimazole but it was discontinued with
leukopenia. It could be possible to try the medication again after waiting for
improvement of leukopenia but it would take more than 2 weeks to normalize the
white blood cell count. Active rehabilitation therapy was required for the patient but it
is impossible for increasing level of physical activity unless thyroid hormone level is
regulated. So he received radioactive iodine therapy once and the thyroid hormone
level decreased thereafter.
Conclusion
It is important for rehabilitation physicians to consider the possibility of
hypercalcemia. An aggressive treatment followed by an accurate diagnosis could
derive positive effect to the patients’ overall outcome.
Prevalence Of Vitamin D Deficiency In Patients With Spinal Cord Injury: A
Longitudinal Study
SAMFORD WONG1; Allison GRAHAM2; IRINA GAINULLINA3; Edmund Chiu4;
SHASHI HIRANI5
1NATIONAL SPINAL INJURIES CENTRE, DIETETIC RESEARCH LEAD, Stoke
Mandeville Hospital, Mandeville Road, Aylesbury, UK; 2NATIONAL SPINAL
INJURIES CENTRE, CONSULTANT PHYSICIAN, Stoke Mandeville Hospital,
Mandeville Road, Aylesbury, UK; 3NATIONAL SPINAL INJURIES CENTRE,
SPECIALITY DOCTOR, Stoke Mandeville Hospital, Mandeville Road, Aylesbury,
UK; 4NATIONAL SPINAL INJURIES CENTRE, Research Fellow (Nutrition),
Stoke Mandeville Hospital, Mandeville Road, Aylesbury, UK; 5CITY
UNIVERSITY, LONODN, SENIOR LECTURER, City University London,
LONDON, UK
S.Wong1,2, I.Gainullina1, A.Graham1, E. Chiu1 & S.P.Hirani2
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Introduction: Previous studies reported that the prevalence of hypovitaminosis D is
increased amongst spinal cord injured (SCI) individuals.1 This could possibly be due
to decreased mobility, prolonged institutionalisation and reduced exposure to sunlight
following SCI. Hypovitaminosis D can be influenced by factors such the seasons.
Methods: This study aimed to (1) evaluate 25-hydroxyvitamin D concentrations in
SCI patients admitted to a UK SCI centre over four seasons and (2) to assess the
characteristics of vitamin D deficiency in this patient group. 370 adults (mean age:
51.3 years, 24.8% female) with SCI (55.4% tetraplegia; 47.1% complete SCI) were
studied prospectively during April 2012 to June 2014. Data was collected by two
trained researchers from individual patient notes using a standardised questionnaire.
Vitamin D levels (nmol/l) < 50; <80 and >80 were defined as deficient; insufficient
and normal, respectively.
Results: Almost all (91.3%) SCI patients were vitamin D insufficient, 65.6% had
vitamin D deficiency. Hypovitaminosis D was associated with undernutrition risk2
(p=0.034), non-summer seasons (p=0.0015). Hypovitaminosis D was found to be less
common in summer when compared to Autumn, Winter and Spring. (48.7%, 66.7%,
84.2%, 63.1%)
Conclusion: The present study shows hypovitaminosis D is common. Strategies for
systematic screening, efficacy and safety of vitamin D supplementation in SCI
population need to be reviewed. Given the severe loss of quality of life for these
patients, a cost-effective, reliable therapy would appear to be highly desirable. Further
study of the efficacy of vitamin D supplementation and body composition in SCI
patients is warranted.
References
1.Zafeiris et al (2012) Spine J 12, 304-312;
2.Wong S et al (2012) Eur J Clin Nutr 66, 382-387.
Secondary Adrenal Insufficiency After Glucocorticosteroid Administration In
Acute Spinal Cord Injury: A Case Report
Sehi Kweon1; Kang Hee Cho2
1Department of Rehabilitation Medicine, School of Medicine, Chungnam National
University, Daejeon, Korea, Republic of; 2Department of Rehabilitation Medicine,
School of Medicine, Chungnam National University, Prof, Chungnam national
university hospital 282, Moonhwa-ro, Jung-gu, Daejeon, Korea, Republic of
Background A 61-year-old female with cervical stenosis underwent an elective
cervical laminectomy with post-op worsening upper extremity weakness. Over the
first 3 weeks post-op, she received two separate courses of intravenous steroids. Two
days after cessation of steroids, she presented with non-specific symptoms of adrenal
insufficiency (AI). Initial formal diagnostic tests of random cortisol level and 250 µg
cosyntropin challenge were non-diagnostic; however, symptoms resolved with the
initiation of empiric treatment with hydrocortisone. Ten days later, repeat cosyntropin
(adrenocortocotropic hormone stimulation) test confirmed the diagnosis of AI.
Findings AI is a potentially life-threatening complication of acute spinal cord injury
(ASCI), especially in those receiving steroids acutely. Only three cases have been
reported to date of AI occurring in ASCI after steroid treatment. The presenting
symptoms can be non-specific (as in this patient) and easily confused with other
common sequelae of ASCI such as orthostasis and diffuse weakness. The 250 µg
cosyntropin simulation test may not the most sensitive test to diagnose AI in ASCI.
Conclusion The non-specific presentations and variability of diagnosis criteria make
diagnosis more difficult. One microgram cosyntropin simulation test may be more
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sensitive than higher dose. Clinicians should be aware that AI can be a potential lifethreatening complication of ASCI post-steroid treatment. Prompt diagnosis and
treatment can reverse symptoms and minimize mortality
Qualitative And Quantitative Changes In Bone Following Paediatric Spinal
Cord Injury In The Rat
JILLIAN CLARK1; MR ZARRINKALAM2; BJF FREEMAN2; A
MULAIBRAHIMOVIC2; A NGUYEN3; IJ LLEWELLYN-SMITH3
1Royal Adelaide Hospital, Post Doctoral Fellow, Spinal Unit, Royal Adelaide
Hospital, Adelaide, Australia; 2Adelaide Centre for Spinal Research, SA Pathology,
Adelaide, Australia; 3Centre for Neuroscience, Flinders University, Adelaide,
Australia
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Introduction Spinal cord injury (SCI) has detrimental effects on skeletal health. Our
understanding of the effect of SCI on bone growth and skeletal development is
incomplete. Our objective was to determine the impact of bone growth and skeletal
development on bone morphometry and histology following SCI. Methods Animals:
Eight week old male juvenile rats were subjected to T4-5 laminectomy alone, or T4
spinal cord transection. Animals were killed at post-surgical weeks two (juvenile), or
12 (adolescent), and bones harvested for ex vivo analysis. µCT assessed trabecular
bone microarchitecture and mid-shaft cortical bone geometry. Specimens were
decalcified and processed using haematoxylin and eosin staining for the histological
assessment of metaphyseal trabecular bone, growth plate cartilage, and osteocyte
lacunar density. Results Adolescent SCI-ed rats displayed defects in bone growth
(femur p<0.05; humerus p<0.01) cortical bone geometry (mid-shaft femur: cortical
thickness p<0.001; cortical outer diameter p<0.05) and trabecular bone
microarchitecture (femoral distal metaphysis: trabecular separation [Tb.Sp.];
trabecular number [Tb.N.] each p=0.03; whilst % of bone volume/trabecular volume
[BV/TV] was unremarkable, as was bone surface [BS]/BV p>0.05). None of these
defects was found in the neurologically-spared, mechanically-loaded humerus
(juvenile, adolescent groups, all p>0.05). Histological analysis of femoral
metaphyseal bone obtained from juvenile and adolescent SCI-ed rats revealed woven
bone, under-mineralised bone matrix/osteoidal bone, peri-osteocytic osteolysis,
osteocyte-enriched trabecular bone and physeal dysplasia. Discussion The
morphological and histological features of growing bone prompt further
investigations of matrix embedded cell types signalling bone matrix mineralisation,
calcium homeostasis, and renal handling of phosphate and Vitamin D metabolism.
Employment Following Spinal Cord Injury -- A British Multicentre Study
GORDANA SAVIC1; EBBA BERGSTROM2; BRIAN GARDNER3; DAVID ASH4;
JON HASLER5; TOMASZ TASIEMSKI6
1National Spinal Injuries Centre, Stoke Mandeville Hospital, Clinical Scientist,
Buckinghamshire Healthcare NHS Trust, Aylesbury, UK; 2National Spinal Injuries
Centre, Stoke Mandeville Hospital, Research Physiotherapist, Buckinghamshire
Healthcare NHS Trust, Aylesbury, UK; 3National Spinal Injuries Centre, Stoke
Mandeville Hospital, Consultant in Spinal Injuries, Buckinghamshire Healthcare
NHS Trust, Aylesbury, UK; 4Princess Royal Spinal Injuries Unit, Nurse Practitioner,
Northern General Hospital, Sheffield, UK; 5Queen Elizabeth National Spinal Injuries
Unit for Scotland, Clinical Specialist Physiotherapist, South Glasgow University
Hospital, Glasgow, UK; 6University School of Physical Education, Poznan,
Professor, ul. Królowej Jadwigi 27/39, Poznan
Aim: To assess changes in education and employment status after spinal cord injury
(SCI) in relation to pre-injury period and to explore potential predictors of post-injury
employment. Method: A postal questionnaire survey in three British spinal centres.
Results: The response rate was 58.7% (985 questionnaires returned). The sample was
81% male, the mean age at injury was 28.6 years (SD = 9.20) and time since injury
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19.5 (SD = 12.7). All subjects were wheelchair dependent (AIS grade A, B or C),
34.8% had tetraplegia and 65.2% paraplegia. Education level after injury improved in
30% of the sample. Employment rate decreased from 85.7% (81.0% full-time) before
injury to 36.1% (27.3% full-time) after injury. 45.5% assessed their total household
income as lower than before injury, and 19.5% described it as half of their pre-injury
income. Post-injury employment was significantly associated with male gender,
younger age at injury, longer duration of injury, lower level of SCI, fewer hours of
personal care assistance, higher education, higher recreational and sport engagement,
higher quality of life, lower levels of anxiety and depression, and with the UK
geographical region. In the final regression model the significant predictors of postinjury employment were gender, age, level of SCI and education. Conclusions: After
the SCI 30% of the participants furthered their education, but employment status
decreased dramatically from 86% to 36%. The best predictors of post-injury
employment were age, gender, level of injury and education. Acknowledgements:
The European Commission grant QLGA-CT-2000-51115; Buckinghamshire
Healthcare NHS Trust Charitable Spinal Research Fund, UK.
Social And Community Participation Following Spinal Cord Injury: A Critical
Review
LINDA BARCLAY1; RACHAEL MCDONALD2; PRIMROSE LENTIN2
1MONASH UNIVERSITY, LECTURER, Department of Occupational Therapy,
Monash University, PO Box 527, Frankston, 3199, Frankston, Australia; 2MONASH
UNIVERSITY, SENIOR LECTURER, Frankston, Australia
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Introduction. Evaluation of rehabilitation outcomes following acquired disability
should include participation in social and community life. Evidence is needed to
guide clinical practice to ensure it is client-centered, therefore findings from studies
that report on social and community participation following SCI need to be reviewed
and synthesized. Objectives were to examine the available evidence regarding social
and community participation following SCI, and factors that influence that
participation, and to appraise the quality of the evidence examined. Methods. A
systematic literature search was completed in the databases OVID MEDLINE;
AMED; CINAHL PLUS; PSYCHINFO and hand searches conducted. Quantitative,
qualitative and mixed methods studies were included. Results. 23 studies met the
inclusion criteria: 17 quantitative, five qualitative, and one mixed methods. In general
studies were of low methodological quality, and no intervention studies were
identified. The terms participation, social participation and community participation
were used interchangeably often without clarification of meaning. Adequate personal
care assistance, appropriate social support, having adequate specialised equipment
and appropriate occupational therapy input were found to facilitate social and
community participation, while problems with transport, inaccessibility of the natural
and built environment, issues with healthcare services and rehabilitation providers,
and pain were identified as barriers.Conclusions.In-depth investigation into what
aspects of social and community participation are important to those living with SCI
is needed, so that client focussed and community based interventions can be
identified which will promote and create opportunities for social and community
participation.
Association Of Specific Vocational Service Activities With Employment
Program Outcomes After Spinal Cord Injury
Lance L. Goetz M.D.1; Lisa Ottomanelli Ph.D.2; Scott Barnett Ph.D.3; Richard
Toscano M.Ed.4
1McGuire VAMC/ Virginia Commonwealth University, Associate Professor, 1201
Broad Rock Blvd, Richmond, USA; 2HSR&D Center of Innivation on Disability and
Rehabilitation Research, Clinical Psychologist, 8900 Grand Oak Circle, 33637-1022,
Tampa, USA; 3Institute for Credentialing Research, American Nurses Credentialing
Center, Senior Manager, Research, 8515 Georgia Avenue, Suite 400, Silver Spring,
MD, USA; 4Office of Research & Development, Department of Veterans Affairs,
Content Expert, Tuscaloosa VA Medical Center, Tuscaloosa, AL, USA
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Introduction: Designing effective vocational programs for persons with spinal cord
injury (SCI) is essential for improving return to work outcome following injury. The
relationship between specific vocational services and positive employment outcome
has not been empirically studied. This study examined the association of specific
vocational service activities as predictors of employment.
Methods: Secondary analysis of medical records from a multicenter randomized
controlled trial of evidence-based supported employment (EBSE) with 12-month
follow-up data among 81 US Military Veterans with SCI.
Results: Participants were classified functionally by a combination of neurologic level
of injury and ASIA Impairment Scale (AIS). Participant characteristics [n(%)] were:
high tetraplegia AIS ABC 12(15), low tetraplegia AIS ABC 5(6.3), paraplegia AIS
ABC 38 (47.5) and AIS D/E 25 (31.3). For the entire sample, Vocational counseling
(23.9%) and vocational case management (23.8%) were the most frequently recorded
vocational service activities. Among those Veteran who obtained competitive
employment outcomes, job development or placement and employment follow-along
or supports were significantly more likely to occur and vocational counseling was less
likely to occur. Community-based employment services, including job development
or placement and employment follow-along or supports as part of a supported
employment model, were associated with competitive employment outcomes. Officebased vocational counseling services, common to general models of vocational
rehabilitation, were associated with a lack of employment.
Conclusions: Vocational services that actively engage Veterans with SCI in job
seeking and acquisition and provide on-the-job supports are more likely to lead to
employment than general vocational counseling focused on job preparation.
Psychological Impact And Coping Strategies Following Spinal Cord Injury: A
20-year Longitudinal Review
PAUL KENNEDY
University of Oxford, Director, Oxford, UK
Introduction. To review psychological impact, coping strategies and appraisal styles
in a cohort of traumatic spinal cord injured individuals from 12 weeks post-injury to
more than 21 years post-hospital discharge. This study also examines longitudinal
factors associated with mortality and used a longitudinal, multiple wave panel design.
Methods. Sixty participants were approached from the same cohort of spinally injured
people who participated in the Kennedy et al. (2000) study; 36.67% of those
approached consented to take part in this study. Data were collected from the COPE
Scale, Beck Depression Inventory, Social Support Questionnaire, Functional
Independence Measure, and a new measure of appraisal, the ADAPSS.
Results. Levels of depression had increased significantly over the 21 year period. A
number of coping strategies were found to have changed significantly over time, with
significant increases in ‘positive’ strategies and significant decreases in ‘negative’
strategies. A significant regression model found coping strategies at week 12
predicted 37% of variance in depression at 21 plus years. Multiple significant
relationships were found between depression, coping strategies and appraisal; both
depression and coping strategies at week 12 were found to significantly predict
variance in appraisal styles at 21 plus years. Individuals who are now deceased were
found to have significantly higher depression and anxiety at week 12 than the
participants of the current study. A significant logistic regression model found coping
strategies at week 12 predicted 19% of variance in mortality outcome at the current
time.
Conclusions. The findings suggest that many people with a spinal cord injury are able
to cope and adjust well in the long-term, without significant impacts on their
psychological wellbeing. This study found considerable associations between coping
strategies, psychological wellbeing and appraisal styles. Coping strategies in the early
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stages of rehabilitation are an important predictor of both long-term psychological
outcomes and appraisal styles, and this has clinical implications for psychological
aspects of rehabilitation. Coping strategies and psychological wellbeing in the early
stages of rehabilitation also appear to play a role in predicting mortality outcome, and
this merits further research.
Sexuality And Spinal Cord Injury: The Need For Information And Support
After SCI
SARA J KLAAS1; THEA FLAUM2
1Shriners Hospitals for Children - Chicago, Director, 2211 N. Oak Park Avenue,
Chicago, USA; 2The Hill Foundation, President, 737 N. Michigan Ave Suite 1560,
Chicago, USA
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Introduction: This presentation will illustrate the continuing need for information on
spinal cord injury (SCI) and its effect on sexuality. FacingDisability.com, which
contains 1,500 videos, is a gateway to healthcare information from SCI experts and to
the life experiences of more than 100 family members in coping with all aspects of
SCI, including the issue of sexuality
Methods: In a recent online survey, FacingDisability.com users rated videos on “Sex
and Fertility,” “Adjusting to Social Life in a Wheelchair,” “Relationships after SCI”
and “Social Life and Sex” among the “Most Helpful” on the website.
A research analysis of the content viewed by all visitors (130,000 people) to
FacingDisability.com during 2014 provides more evidence of the need for sex
information and support. The videos entitled “Sex and Fertility after SCI” about
position, foreplay, sexual function in men with SCI and how SCI affects male fertility
were among the top-20 most highly watched videos on the website. Videos about
“Social Life and Sex” and “Sex and Dating” were also among the most highly
watched.
Conclusion: There is a strong need for more extensive and specific sex information
and support after a spinal cord injury. FacingDisability.com offers an essential online
resource for patients, their families and members of the healthcare team.
Quality Of Life And Life Satisfaction In People Ageing With A Spinal Cord
Injury In Southern Sweden
SOPHIE JORGENSEN1; SUSANNE IWARSSON2; JAN LEXELL3
1Department of Health Sciences,Lund University, Resident, PhD-student,
Institutionen för hälsovetenskaper, Rehabiliteringsmedicin, Lunds universitet, Box
157, 221 00 Lund, Sweden; 2Department of Health Sciences, Lund University,
Professor, Institutionen för hälsovetenskaper, Aktivt och, hälsosamt åldrande, Lunds
universitet, Box 157, 221 00 Lund, Sweden; 3Department of Health Sciences,Lund
University, Professor, Institutionen för hälsovetenskaper, Rehabiliteringsmedicin,
Lunds universitet, Box 157, 221 00 Lund, Sweden
Introduction: Quality of life (QoL) and life satisfaction (LS) are reduced in
individuals with spinal cord injury (SCI), but knowledge of the influence of ageing
and long-term disability is limited. The aim of this study was to assess QoL and LS in
individuals 50 years and older more than ten years post SCI.
Methods: A total of 123 participants (71% men, mean age 63 years, mean time post
injury 24 years, injury levels C1-L5 and AIS A-D) were interviewed in their homes
with the Spinal Cord Injury Quality of Life Questionnaire (SCI QL-23) and the
Satisfaction With Life Scale (SWLS). Associations between variables were analysed
with Spearman’s rho.
Results: The mean global QoL score (GQoL) was 67 (SD 26; range 0-100), indicating
that many participants perceived a moderate GQoL. The mean total SWLS score was
21 (SD 7; range 6-34), which is just above the midpoint (score 20) between satisfied
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and dissatisfied with life. GQoL and LS were not significantly correlated with
chronological age, injury severity and time post injury. Participants who had a
relationship and/or were working rated a significantly higher GQoL and LS. More
depressive feelings, SCI-related problems, and physical and social limitations were
significantly correlated with lower GQoL and LS.
Conclusions: GQoL and LS vary in individuals ageing with a SCI in southern
Sweden. Personal factors, physical and psychosocial functioning and social
participation rather than age, injury severity and time post injury are important
determinants for a high GQoL and LS in individuals ageing with a SCI.
The Experience Of Resilience Following Spinal Cord Injury
ROSELINE MASSICOTTE1; FRÉDÉRIQUE COURTOIS2
1Université du Québec à Montréal, Clinical psychologist, CP 8888 succ centre-ville,
Montreal, Canada; 2Université du Québec à Montréal, Full professor, Departement of
Sexology, Montreal, Canada
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Introduction:
Spinal cord injury (SCI) represents one of the most critical adversity a human being
can encounter. Despite the major physical and psychological consequences of SCI,
individuals appear to bounce back and adapt, in a phenomenon referring to resilience.
This study explored the experience of resilience in individuals with SCI, investigating
the link between resilience and psychopathology, the role of coping strategies as a
predictor of resilience and the impact of injury severity.
Methods:
70 individuals aged from 20yo to 71yo participated in the study. 53% had cervical
injuries, 40% thoracic injuries, and 7% lumbosacral injuries. 64% had complete
lesions and 36% incomplete lesions. Participants completed validated questionnaires
on resilience (CD-RISC), coping strategies (COPE), psychopathology (SCID), in
addition to information on sociodemographics and medical condition.
Results:
66% of the participants obtained a CD-RISC score above 50, and 59% a score above
70. Resilience was found to be significantly predicted by coping strategies including
positive re-interpretation, active strategies, emotional expression, and humour.
Behavioural avoidance was found to be significantly detrimental to resilience. Results
also confirmed the independence of psychopathology and resilience (no significant
correlation) and demonstrated that participants could have experienced
psychopathology episodes and showed resilience at a later stage. Psychopathologies
included depression, post-traumatic disorder, anxiety and substance abuse. Injury
severity was not found not to predic neither resilience nor psychopathology.
Conclusion:
Many individuals with SCI develop resilience and use successful coping strategies,
both of which can used to influence clinical practice in rehabilitation.
Impact Of Health Problems Secondary To Spinal Cord Injury One And Five
Years After First Inpatient Rehabilitation
van der Meer P.1; Post M.W.M.2; van Leeuwen C.M.C.3; van Asbeck F.W.A.4
1the Netherlands, Resident in Rehabilitation Medicine, Amaliastein 183, 4133 JL,
Vianen Ut, Netherlands; 2De Hoogstraat Rehabilitation/ University Medical Center
Groningen, Professor in Spinal Cord Injury Rehabilitation, Paranadreef 2, 3563 AZ,
Utrecht, Netherlands; 3De Hoogstraat Rehabilitation/ Center of Excellence in
Rehabilitation Medicine Utrecht, Postdoc, psychologist, Paranadreef 2, 3563 AZ,
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Introduction
To describe the long-term impact of health problems secondary to Spinal Cord Injury
(SCI) on functioning at home and participation in social activities, one and five years
after first inpatient rehabilitation.
Methods
Multi-centre prospective cohort study. Impact of health problems was measured using
two self-developed questionnaires. Lesion characteristics were analyzed as possible
determinants of long-term impact. Patients: people with SCI who use a wheelchair for
everyday mobility (N=110), 33.6% had a tetraplegia and 70.9% a complete lesion.
Results
Participants reported a median of six health problems interfering with functioning at
home which was significantly (p=0.022) diminished five years post-discharge. Most
frequently mentioned health problems were handicap management (89.0% (one year
post-discharge))-85.0% (five year post-discharge)), bladder regulation
(73.5%-64.7%), bowel regulation (72.8%-68.%), spasm (65%-57.3%), pain
(65.0%-75.7%), dependency (75.3%-69.3%) and sexuality (67.3%-58.2%). Gain in
body weight (45.1%-38.2%), edema (49.0%-44.1%) and pressure sores
(36.3%-31.4%) were reported less frequently, but these frequencies still highlight the
serious impact of these secondary health problems on daily life. Impact on social
activities was less frequently reported for most problems. The total scores for impact
of all ten health problems diminished significantly (p=0.014 and p=0.032) between
one and five years post-discharge, although the median differences were small.
Conclusions
Health problems have a serious impact on functioning at home and on social activities
in the first and fifth year post-discharge. These results emphasize the need for
structured long-term care for people with SCI.
An App For Facilitating Reintegration Into Society For People With Spinal
Cord Injuries In Taiwan
LI-JEN WENG; YEI-YU YEH
National Taiwan University, Professor, Department of Psychology, Taipei, Taiwan
Introduction: A great number of people suffering spinal cord injuries (SCI) in Taiwan
lack the motivation to participate in the society. An App is therefore developed to
motivate persons with SCI and their families to reconnect with the community.
Methods: In-depth interviews on 15 persons of SCI at various levels of severity and 5
family members are being conducted to highlight (1) the factors that encourage SCIs
to coming out of the shell after the injury; (2) the obstacles that hinder the
reintegration of SCIs into the community; and (3) the information SCIs and their
families need after the injury. The obtained information provides the materials to
design the App.
Results: The preliminary analysis suggests that the support from the family and
concerns for family members play a critical role in initiating the effort to reintegrate
into the community. Stories that may encourage the SCIs to live as independently as
possible and to bring various possibilities for their life after the injury are identified
along with the information the SCIs and their family need. An App is then designed
to incorporate the information to encourage and to bring hope to SCIs and their
families.
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Conclusions: An App is developed for persons with spinal cord injuries and their
families in Taiwan. It is hoped that through the stories and the information presented
in the App the SCIs and their families are motivated to reintegrate into the community
as soon as possible.
Living Well For People Experiencing Disability
VERNA STAVRIC1; SUZIE MUDGE2; ALEXIS CHANNON3; NICOLA KAYES4;
PAULA KERSTEN5; KATHRYN MCPHERSON5
1AUT University, Lecturer, AUT University, Private Bag 92006, Auckland, New
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3Centre for Person Centred Research, AUT University, Research Officer, AUT
University, Private Bag 92006, Auckland, New Zealand; 4Centre for Person Centred
Research, AUT University, Senior Lecturer, Deputy Director, AUT University,
Private Bag 92006, Auckland, New Zealand; 5Centre for Person Centred Research,
AUT University, Co-Director, Centre for Person Centred Research, AUT University,
Private Bag 92006, Auckland, New Zealand
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Introduction: Disabled people, including individuals with Spinal Cord Injury (SCI),
have a higher incidence of obesity and associated chronic diseases than the general
population. While there are many initiatives aimed at addressing obesity, little is
known about whether these meet the needs of individuals living with impairment. The
Living Well Project aimed to better understand the issues faced by disabled people
when participating in healthy living behaviours. Methods: Using a participatory
design (involving focus groups and interviews) we worked in partnership with
disabled people, their family/whanau and other key stakeholders to explore
perspectives of living well. Participants were asked whether they were involved in
healthy living initiatives, what factors influenced their level of engagement and what
recommendations could be made in terms of improving opportunities for disabled
people to live well. A wide range of participants took part (n=146), representing
different cultural groups, comprising both rural and urban communities of the North
and South Islands of New Zealand. Results: Seven interconnecting themes that
related to engagement in living well behaviours emerged, with a wide range of
external factors impacting on living well choices. A central theme emphasised the
complexity faced by disabled people when balancing the external factors with their
own personal values and needs. Conclusions: The findings of the study have
implications for health professionals and for the development of services that
encourage a wider perception of what living well means.
Barriers And Enablers For A Self-Management Program For Individuals With
Spinal Cord Injury: Results From A National Stakeholder Advisory Group
SARAH MUNCE1; DALTON WOLFE2; VANESSA NOONAN3; LYNSEY
HAMILTON4; GARY LINASSI5; KAREN ANZAI6; SUSAN JAGLAL7
1Toronto Rehabilitation Institute-University Health Network, Postdoctoral Fellow,
550 University Avenue, Toronto, Canada; 2Lawson Health Research Institute,
Scientist, Parkwood Institute, London, Canada; 3Rick Hansen Institute, Director,
Research at the Rick Hansen Institute, Blusson Spinal Cord Centre, Vancouver,
Canada; 4Rick Hansen Institute, Knowledge Translation Specialist, 6th Floor,
Blusson Spinal Cord Centre, 6400 - 818 W. 10th Avenue, Vancouver, Canada;
5University of Saskatchewan, Associate Professor/Clinical Lead, 105 Administration
Place, Saskatoon, Canada; 6GF Strong Rehabilitation Centre, Rehabilitation
Consultant, 11th Floor, 601 West Broadway, Vancouver, Canada; 7University of
Toronto, Professor, 160-500 University Avenue, Toronto, Canada
Introduction: Given the complexity of spinal cord injury (SCI) and the long-term
consequences, having good self-management (SM) skills are critical for those living
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with a SCI to reduce secondary complications and improve general health. Thus, the
purpose of this research was to determine the most important components of a SM
program for SCI as well as the barriers and enablers to these components from the
perspective of a variety of stakeholders. Methods: A qualitative descriptive approach
was used involving focus groups held at a one-day national stakeholder advisory
meeting. Analysis was conducted using inductive thematic analysis and was guided
by the Theoretical Domains Framework. Results: Two focus groups were held with a
total of 27 stakeholders from across Canada representing the following groups:
clinicians, researchers, policy makers, and consumers. Some of the most important
components of a SM program included increasing knowledge, skill, and confidence
among individuals with SCI (i.e., knowledge), using principles of adult learning (i.e.,
behavioural regulation), and involving peer mentors (i.e., beliefs about capabilities).
Key barriers of SM included readiness for self-management (i.e., beliefs about
capabilities, motivation and goals), depression, and stigma/embarrassment (i.e.,
emotion regulation, beliefs about capabilities). Key enablers of SM included
evidence-informed content (i.e., knowledge) and the use of on-line tools (i.e.,
motivation and goals). Conclusions: The ongoing development of a self-management
program for individuals with SCI using these results should lead to improved health
for persons with SCI and more efficient use of health resources. This program is
currently being developed by our team.
Comparison Of Objective And Self-reported Physical Activity Measures In
Persons With Spinal Cord Injury.
PATRICIA E. HATCHETT1; VALERIE J. EBERLY1; SARA J. MULROY1;
SANDY CONNERS1; PHILIP S. REQUEJO1; ERIC GARSHICK2
1Rancho Los Amigos National Rehabilitation Center, Downey, USA; 2VA Boston
Healthcare System, Boston, USA
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INTRODUCTION: Accurate assessment of physical activity (PA) for persons with
SCI is necessary for appropriate intervention. This study compared self-reported and
objective measures of PA.
METHODS: 86 persons with SCI (75 paraplegia, 11 tetraplegia) who used a manual
wheelchair for greater than 50% of mobility participated (77 males, 9 females; mean
age 37.4, range 20-64; mean SCI duration 11 years). Correlation analysis was
conducted between self-reported PA over the past 3 days, self-reported average
numbers of car transfers and other transfers performed per day, and objective
measures (average daily distance traveled and average velocity per day) from an
odometer installed on their wheelchair.
RESULTS: Average daily distance measured by an odometer correlated to average
daily hours spent away from home (r=.242, p=.025). Average daily number of car
transfers also correlated to average hours away from home (r=.428, p=.000).
Additionally, average daily car transfers correlated to duration and intensity of
outside exercise (r=.223, p=.039), outside sedentary activities (r=.252, p=.019), and
employment/volunteer work (r=.582, p=.000).
The average daily number of all other types of transfers was correlated to the duration
and intensity of house work (r=.297, p=.006). Participants who pushed farther pushed
faster (r=.492, p=.000).
CONCLUSION: This data suggests agreement between an objective measure of
average daily distance traveled and self-reported hours of PA. Self-reported car
transfers were more strongly related to hours of PA as both measures represent
episodic activity, compared to WC propulsion which contains both episodic and small
bouts of activity that is not typically recalled.
Development Of An "ICF Set For Spasticity": Capturing What Matters
PER ERTZGAARD1; ANAND NENE2; CARLOTTE KIEKENS3; NATASHA
WICKERT4; SHANTI THAVANESWARAN`5; VARIOUS AUTHORS6

S2P44

1Department

of Rehabilitation Medicine, Universitetssjukhuset i Linkoping,
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Specialist in Physical & Rehabilitation Medicine, Revalidatiecentrum UZ Leuven,
Campus Pellenberg, Weligerveld 1, B-3212, Pellenberg, Belgium; 4Medtronic
International, Reimbursement Intern, Tolochenaz, Switzerland; 5Medtronic
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Introduction: Developed by the WHO, the ICF provides a comprehensive framework
for describing functioning and disability. However, further selection of categories
specifically relevant to health conditions may be more useful than the full ICF, and
WHO “ICF Core Sets” exist for various health conditions & contexts. The objective
is to develop an "ICF Spasticity Set" in order to 1) have a framework for determining
relevant outcome measures & gaps, and 2) serve as basis for the development of
improved assessment tools.
Methods: A physician-led consensus driven approach (under the ABILITY network)
has been used to define the "ICF Spasticity Set". Firstly, two rehabilitation specialists
developed a "Crude ICF Set" covering all potentially relevant spasticity aspects.
Secondly, in two rounds of review, a wider group of physicians consolidated the
Crude Set to an "ICF Spasticity Set" with final consensus from all ABILITY network
members. Next steps will involve including a broader rehabilitation professional
community to further refine the "ICF Spasticity Set".
Results: The current "ICF Spasticity Set" covers categories in body function chapters
b1 to b7, and all (d1-d9) chapters of Activity and Participation. Of the Activity and
Participation chapters, Mobility, Self-care and Major life areas are the chapters with
most categories selected.
Conclusions: The "ICF Spasticity Set" developed by the ABILITY Network can
provide a framework for patient assessment and outcome measures development. The
project to date has underlined the importance of including Activity and Participation
considerations when assessing patient impact of spasticity, from SCI and other
conditions.
Shaping The Optimal Continuum Of Care: Using Canadian Registry Data To
Identify Key Community Indicators After Traumatic Spinal Cord Injury (tSCI)
ANTHONY BURNS1; CATHERINE TRUCHON2; CHANTAL GRAVELINE3;
LYNNE MOORE4; B. CATHARINE CRAVEN1; VARIOUS AUTHORS5
1Toronto Rehabilitation Institute, Toronto, Canada; 2Institut national d'excellence en
santé et en services sociaux, Québec City, Canada; 3Spinal Cord Injury Ontario,
Toronto, Canada; 4Université Laval, Québec City, Canada; 5 ACT Indicator National
Working Group, xxx, xxx, xxx, Canada
Introduction: Recent surveys of Canadian rehabilitation services (E-scan) and health
among community-dwelling persons with SCI, identified clinician and consumer
priorities for enhancing care following SCI. Given these priorities, we sought to
inform development of outcome-oriented community indicators through analysis of
available Rick Hansen SCI Registry (RHSCIR) data, with the intent to later evaluate
system performance.
Methods: Potential indicators were selected using Canadian priorities and the
International Classification of Functioning and Disability (ICF) model with quality of
life (QoL) added. Data elements selected to operationalize the ICF domains were
(domain(s), variable/outcome): Personal Factors, demographics; Body Function and
Structures, Short Form-36v2 (SF-36v2) mental health domain; Activity, Functional
Independence Measure (FIM®); Participation and QoL, Life Satisfaction-11
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Questionnaire (LISAT-11) sexual life and overall QoL scores; and Environmental
Factors, household income and employment status. RHSCIR participants with a tSCI
and 1-year follow-up data were included.
Results: 435 participants (79% male), mean±SD age at injury=44.8±18.0 years,
discharged between 2004-2013 were included. At follow-up, 36% had ‘severe’
mental health problems and mean±SD FIM®-motor scores were 72.3±23.4. Men
were more dissatisfied with their sexual life than women (80% and 74%,
respectively). Overall, 44% were satisfied with their QoL. Percentage with household
income <$30,000 was 22% pre-injury and 43% at one-year post-injury. Of the 64%
employed pre-injury, only 27% were still employed at follow-up.
Conclusions: Poor mental health, dissatisfaction with sexual life, low income and
unemployment are important intervention targets, reported by service providers and
community stakeholders alike, and verified from registry data. Ongoing work with
relevant stakeholders will further develop community indicators with these key
targets in mind.
Development Of A Peer-Led Phone Intervention For Goal-Setting Primary
Health Care Needs In Chronic Spinal Cord Injury
BETHLYN HOULIHAN1; SARAH EVERHART SKEELS2; JUDI ZAZULA3;
DIANA PERNIGOTTI4; MIRIAM BRODY5; NERSCIC RESEARCH TEAM6
1New England Regional SCI Ctr, Health & Disability Research Inst., Associate
Director, Boston Univ. School of Public Health, 715 Albany St., T5W, Boston, USA;
2New England Regional SCI Ctr, Health & Disability Research Inst., Consumer
Specialist Researcher, 15 Jacqueline Way, Tiverton, USA; 3New England Regional
SCI Ctr, Health & Disability Research Inst., Clinical Research Liaison, Boston Univ.
School of Public Health, 715 Albany St., T5W, Boston, USA; 4New England
Regional SCI Ctr, Gaylord Hospital, Senior Research Coordinator, 400 Gaylord Farm
Rd, Wallingford, USA; 5New England Regional SCI Ctr, Health & Disability
Research Inst., Research Assistant, Boston Univ. School of Public Health, 715
Albany St., T5W, Boston, USA; 6New England Regional SCI Ctr, HDRI, Gaylord
Hospital, Hospital for Special Care, various, Boston Univ. School of Public Health,
715 Albany St., T5W, Boston, USA
Introduction: People with spinal cord injury (SCI) are without needed support to
access services and resources for self-management of health and advocating for better
care. Thus, we developed and piloted My Care My Call (MCMC), an innovative peerled, community-based telephone intervention. Pilot participants were living in the
community with traumatic SCI 1+ years post-injury.
Methods: MCMC applies the Peer Health Coach (PHC) model, used effectively to
promote self-management for people with chronic conditions. MCMC provides
goal-setting support, education, and referral to empower consumers in actively
managing and addressing primary care needs, via phone over 6 months. MCMC’s
consumer-centered development process followed the Transtheoretical Model and
Social-Cognitive Theory. PHCs were certified in Brief-Action Planning, an
evidence-based goal-setting empowerment technique. The pilot tested MCMC’s
feasibility and acceptability for participants and PHCs. PHCs called 7 participants (5
with quadriplegia, 2 with tetraplegia; 4 complete, 4 incomplete; 1 vent user) 6 times
over 3 weeks. Participants completed a brief online survey after calls, and qualitative
exit phone interviews.
Results: Participants completed 81% of calls; for 80% of calls, PHCs were rated very
good or excellent. Mostly positive feedback highlighted feeling supported,
confidence-building toward goals, and resource connection. PHCs identified
important process changes: 1) how to appropriately address participants’ needs
beyond the study’s primary care focus; 2) refocusing PHC training on role plays to
master PHC tools, as the peer component superseded the need for relationship-
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building training (e.g. Motivational Interviewing); and 3) more scripting of the PHC
Toolkit.
Conclusion: Recognizing the pilot’s positive results and identified process changes, a
randomized controlled trial of MCMC begins Jan 2015 (N=80).
Challenges In The Chronic Care For Adults With Spina Bifida
Ilse Van Nes1; Joke Beekman2
1Sint Maartenskliniek, Physiatrist, Nijmegen, Netherlands; 2Sint Maartenskliniek,
SCI-nurse, Nijmegen, Netherlands
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Introduction. In the Netherlands, care for children with Spina Bifida is organized in
multidisciplinary teams in academic hospitals. When the children reach the adult age,
this care stops and is transferred to a physiatrist, who often is working in a spinal cord
injury center. In Nijmegen, in 2012 we started a multidisciplinary outpatient clinic to
bridge the gap between the care for children and adults with spina bifida. This
retrospective study describes our first experiences.
Methods. A total of 25 adults with spina bifida visited our multidisciplinary
outpatient clinic, 4 of which visited us three times and 8 patients twice. The findings
of a questionnaire we send after the first year to the patients (n=9) and the team
members (n=7) are presented. We also describe the advice given during all individual
patient contacts (n=41).
Results. All patients were satisfied about their visit and appreciated the opportunity
to discuss their problems with professionals, with whom they would otherwise not
have sought contact. Both patients (55,6%) and team members (75%) found the
timing of the visit too late. As a result of the outpatient clinic, in 13 cases further
treatment followed, 104 times advice was given (mainly about facilities (38), but also
about continence care (23), mobility (27) and social aspects (16)).
Conclusions. Based on our first experiences we think our multidisciplinary outpatient
clinic for adults with spina bifida is a valuable replacement of the clinic for children
and can prevent medical complications in aging patients with spina bifida. Further
research is needed in a longer time frame.
Interventions For Improving Employment Outcomes Among Individuals With
Spinal Cord Injury: A Systematic Review
Reuben Escorpizo1; Logan Trenaman2; William Miller3; Matthew Queree4; Andrea
Townson5; SCIRE Team6
1University of Vermont, Clinical Assistant Professor, 106 Carrigan Dr. 310 Rowell
Bldg, Burlington, VT, USA; 2University of British Columbia, PhD student, 4255
Laurel St., Vancouver, Canada; 3University of British Columbia, Professor, Associate
Dean, 4255 Laurel St., Vancouver, Canada; 4University of British Columbia,
Research Coordinator, 4255 Laurel St., Vancouver, Canada; 5GF Strong Rehab
Centre, Medical Site Lead, 4255 Laurel St., Vancouver, Canada; 6Canada
Introduction
The primary aim of this study was to systematically review and evaluate interventions
aimed at improving employment outcomes for individuals with spinal cord injuries
(SCI).
Methods
An electronic search of Medline/PubMed, EMBASE, Cochrane database, CINAHL,
PsycINFO, Social Science Abstracts and Social Work Abstract databases was
performed on December 31, 2013. In order to be included in the review, studies
needed to (1) investigate interventions among individuals with SCI where
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employment was an outcome. Exclusion criteria include (1) reviews (2) studies not
published in English (3) non peer reviewed publications.
Results
Fourteen studies met the inclusion criteria, two were randomized controlled trials.
The strongest evidence finds that supported employment can improve employment
outcomes among individuals with SCI. The use of service dogs has also been shown
to improve employment outcomes. The remaining 12 studies are observational and
predominantly focus on vocational rehabilitation programs.
Conclusion
There is a dearth of high quality intervention research that targets employment
outcomes in individuals with SCI. Consequently, conclusions are mostly based on
evidence from observational studies. Vocational rehabilitation programs are the
primary focus of this evidence, but conclusions may be confounded, as individuals
may be self-selecting for these programs. Additional randomized trials or
experimental studies on employment interventions are needed to overcome these
limitations. Studies should aim to identify which components of these programs have
the greatest influence on employment outcomes.
Expected Functional Outcome With SCIM III For Various Neurological Levels
After Complete And Incomplete Spinal Cord Lesions. Retrospective Analysis
Jacopo Bonavita1; Elisa Brunelli2; Silvia Olivi3; Francesca Bettini2; Francesca Cesira
Cava4; Gaia Musumeci2; Marcella Merafina2; Giovanna Ferrara2
1Montecatone Rehabilitation Institute, Head Spinal Cord Unit, Via Montecatone 37,
Imola, Italy; 2Montecatone Rehabilitation Institute, Physician, Via Montecatone 37,
Imola, Italy; 3Montecatone Rehabilitation Institute, Physician, Via Montecatone 37,
Imola, Italy; 4Montecatone Rehabilittaion Institute, Physician, Via Montecatone 37,
Imola, Italy
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Introduction: The objective of this study is to establish range values for total SCIM III
scoring and each subsections, for each category of AIS combined with the
neurological level at discharge from spinal unit. Also today the FIM in one of
prevailing functional assessment scale, also for patinets with SCI. To fill the gap the
SCIM was developed, the actual version of SCIM III proved more sensitive than the
FIM. Method: Personal data, clinical data and discharge SCIM III scores were
retrieved from the medical records. The SCL patients were treated in the Spinal Cord
Units of Montecatone Rheabilitation Institute, Italy, in a period of 30 months
beetween june 2012 and november 2014. Inclusion criteria were acute SCL (AIS
grades A, B, C or D). Patients with concomitant impairments such as conditions that
don't allow the rehabilitation, were excluded. Other exclusion criteria were missing
data. Result: We establish range values for SCIM III scoring and each subsections,
for each AIS ( A 130, B 51, C 38, D 120) combined with the neurological level at the
discharge. The evaluation was also extended to age, and ethiology. The subjects were
491, enrolled 355. We have determined: - age as a numeric and dicothomous variable
<65, ≥65 - etiology as traumatic (236)/ atraumatic (119) For each category of asia and
level, we investigate the length of stay. Conclusion: From the collection of data we
have analyze and demonstrated the existence of similar functional /clinical groups
between neurological levels and AIS grade.
Initial Validation Of A New Participation Measure For Spinal Cord Injury:
Participation Assessed With Recombined Tools -- Objective (PART-O)
GALE WHITENECK
Craig Hospital, Senior Principal Investigator, 3425 S Clarkson St, Englewood, USA
Introduction: Full participation in society is a major goal of rehabilitation and people
with spinal cord injury (SCI).The Craig Handicap Assessment and Reporting
Technique – Short Form (CHART-SF) has been used in the SCI Model System
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National Database (NDB) for two decades and is the most frequently used measure of
participation in SCI research. But it has been criticized for difficulty of
administration, complex scoring, and ceiling effects. A new tool, derived from the
best items of existing tools, Participation Assessed with Recombined Tools –
Objective (PART-O), was developed for the Traumatic Brain Injury Model System
NDB, but may also be appropriate for SCI as well. The purpose of this study is to
initially evaluate the validity of PART-O for use in SCI.
Methods: A total of 483 individuals in the SCI NDB from 5 Model Systems (76%
male; mean age at injury of 31 with SD of 13; 46% with paraplegia, and 47% with
incomplete injuries) were interviewed as they crossed their 1st, 5th, 10th, 15th, 20th,
25th, or 30th anniversary of injury, and had complete data on both the CHART-SF
and PART-O.
Results: Significant correlations were found between the dimension and total PARTO scores and the corresponding CHART-SF scores (r = .31 to .56). The PART-O
scores were normally distributed without floor or ceiling effects.
Conclusions: The PART-O appears to be a valid measure of participation in SCI, and
should be further evaluated as a potential replacement for CHART-SF, as it is easier
to administer and has better psychometric properties.
Relationships Between Caregiver Characteristics And Physical And
Psychosocial Quality Of Life Among Youth With Spinal Cord Injury
ERIN KELLY1; ANNE RIORDAN2; SARA THORPE3; KATHY ZEBRACKI4;
LAWRENCE VOGEL5
1Shriners Hospitals for Children, Associate Investigator, 2211 N. Oak Park Avenue,
Chicago, USA; 2Shriners Hospitals for Children, Research Project Coordinator, 2211
N. Oak Park Avenue, Chicago, USA; 3Shriners Hospitals for Children, Research
Assistant, 2211 N. Oak Park Avenue, Chicago, USA; 4Shriners Hospitals for
Children, Director of Psychology, 2211 N. Oak Park Avenue, Chicago, USA;
5Shriners Hospitals for Children, Chief of Pediatrics, 2211 N. Oak Park Avenue,
Chicago, USA
Introduction: While past research has found relationships between the mental health
of parental caregivers and their children with spinal cord injury (SCI), little is known
about how other aspects of caregiver health and functioning impact youth quality of
life (QOL). The purpose of this study was to evaluate the importance of caregiver
mental health, physical health, burden, and problem solving skills in relation to child
physical and psychosocial QOL.
Methods: Forty-one youth with SCI ages 7-17 completed the Pediatric Quality of Life
Inventory; primary caregivers completed standardized measures of mental and
physical health, burden, and problem solving. We evaluated two hierarchical linear
regression models, predicting child physical and psychosocial QOL.
Results: The 41 youth were an average of 11.49 years (SD=3.17), 63% were male,
and 80% Caucasian. Youth had been injured an average of 6.88 years (SD=3.87);
76% had paraplegia and 61% complete injuries. Most caregivers were mothers (85%),
60% were married, and 94% had at least some college education. Univariate analyses
revealed caregiver problem solving alone was related to child physical QOL, and
caregiver mental health, burden, and problem solving were related to child
psychosocial QOL. Regression analyses controlling for child age and injury level
revealed effective caregiver problem solving (p<0.01) was significantly related to
greater child physical (Model R2=0.440) and psychosocial (Model R2=0.544) QOL.
Conclusions: Further research should explore relationships among larger samples, but
results indicate caregiver problem solving is a reasonable target for intervention to
improve QOL among youth with SCI.
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Spinal Cord Injury & Chronic Pain - Development Of An Online Toolkit
JAMES MIDDLETON1; PHILIP SIDDALL2; KATHRYN NICHOLSON PERRY3;
LYNDALL KATTE4
1State SCI Service, NSW Agency for Clinical Innovation, Director, PO Box 6, Ryde,
NSW 1680, Sydney, Australia; 2Pain Management Service, HammondCare, Director,
Greenwich Hospital, River Road, Greenwich, NSW, 2065, Sydney, Australia;
3Australian College of Applied Psychology, Associate Professor, School of
Psychological Scien, Wynyard Green, Level 5, 11 York Street NSW 2000, Sydney,
Australia; 4Spinal Outreach Service & NSW Agency for Clinical Innovation, Project
Officer, Chronic Pain and SCI Project, PO Box 699, Chatswood NSW 2057, Sydney,
Australia
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Introduction Chronic pain after spinal cord injury (SCI) is a common long-term
complication causing functional interference, distress and reduced quality of life in
around 70% of people and being reported as severe in 30%. Education is a key
component of effective self-management in chronic health conditions following SCI.
However, access to educational resources is often limited after discharge from
inpatient specialist care. An online toolkit has been developed to assist selfmanagement of SCI-related chronic pain and provide access to educational material at
a time suitable for the individual and their primary care team.
Methods A needs analysis was conducted to explore the gaps in pain management
resources and services in NSW. It was promoted widely through health networks and
consumer organizations. Responses were collated from an online survey, focus
groups and interviews. Resources were developed in line with current best practice in
SCI pain management, with materials tested by consumer and health professional
groups throughout development.
Results The needs analysis combined responses from over 200 clinicians and 100
consumers. Consumers indicated the need for a freely accessible online toolkit
utilising film and downloadable text resources and a combination of information from
medical specialists and peer advice and support regarding pain management
strategies. Clinicians indicated the importance of access to SCI pain assessment tools
and information to guide clinical decision-making.
Conclusions The SCI Pain Toolkit includes a series of 8 educational films,
downloadable information flyers, assessment forms and pain management plans. It
includes an interactive decision support resource for health professionals.
Spirituality/Religiosity And Spinal Cord Injury Survey
Harvinder Singh Chhabra
Indian Spinal Injuries Center, Medical Director, Indian Spinal Injuries Center, opp
Vasant Valley School, Sec-C, Vasant Kunj, New Delhi, India
Introduction: Spirituality/Religiosity, for some people becomes all the more relevant
for those inflicted with one of the most devastating ailment like spinal injury, plays an
important part in quality of life, coping, and the search for meaning in crises.
Generally, researchers have found that spiritual well-being and physical well-being
are related.Aim and Objective: To evaluate how traumatic injury affects one’s
Spiritual/Religious beliefs and practices cognitively, behaviorally, and
emotionally.Methods: Spinal cord injured persons with AIS A and B neurology above
18 years of age who had undergone Rehabilitation for at least 3-4 months were
requested to participate in an online survey using the validated Spirituality and Spinal
cord injury tool. For this, link was sent to the SCI persons through survey monkey
and rest were given hardcopies which were collected back in a week time. Results: A
total of 107 patients with spinal cord injury completed the Spirituality and Spinal
Cord Injury Survey in relation to their spiritual and/or religious attitudes, beliefs, and
practices in terms of adapting to their disability. Factor analysis revealed six factors
related to spiritual help and improvement (32%), punishment (25%), spiritual decline
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(11%), culpability (8%), body/mind improvement (7%) and gratifying
(4%).Conclusion: This study reveals that 73% persons with SCI report an increase in
their spiritual connection post injury, which appears to assist them in adapting to their
injury, gave them meaning and was a sense of happiness. Implications for
rehabilitation mangement will be discussed.
Return To Work After Spinal Cord Injury: A 6-year Follow Up Study Of Eight
Persons Experiences
Lisa Bergmark1; Susanne Guidetti2; Eric Asaba3
1Karolinska Institutet, Reg. Occupational Therapist, M.Sc., Departement of
Neurobiology, Care Sciences and, Society, Division of Occupational Therapy,
Stockholm, Sweden; 2Karolinska Institutet, Reg. Occupational Therapist, PhD,
Departement of Neurobiology, Care Sciences and, Society, Division of Occupational
Therapy, Stockholm, Sweden; 3Karolinska Institutet, OTR, Docent, Departement of
Neurobiology, Care Sciences and, Society, Division of Occupational Therapy,
Stockholm, Sweden
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Introduction: Return to work (RtW) provides an important venue for community
integration and social participation. Before RtW can be effectively evidence-based
and person-centred more knowledge of the individual experience is needed. A
previous study found that persons after spinal cord injury (SCI) revealed high
expectations but difficulties to pursue process of RtW. The aim of this 6-year follow
up study was to explore experiences of RtW processes among young adults with SCI
between 2008 and 2014. Methods: A Qualitative interview and observational study
grounded in a narrative approach. Participants consisted of (n=8), men and women
interviewed 2008, between 26-41 years of age, neurological level C4-L1, AIS A-C, 611 years post injury. Methods: A Qualitative interview and observational study
grounded in a narrative approach. Participants consisted of (n=8), men and women
interviewed 2008, between 26-41 years of age, neurological level C4-L1, AIS A-C, 611 years post injury. Thematic analysis was used to explore the data. Results: The
impact of a SCI coupled with lack of societal and rehabilitative support results in
barriers and challenges for the persons in RtW. One to five years after injury,
participants expressed a desire and expectation for RtW, however 6-11 years after
injury RtW was not prioritised or possible for some. A barrier to RtW was uncertainty
in relation to health, economy, and possibilities for meaningful employment after
SCI. Conclusion: There are few guidelines where successful interventions for RtW
have been outlined and tested. Vocational rehabilitation needs to be initiated and
structured early as well as include follow up over time to maintain desire for work
and to avoid long-term absence from labour market.
Wheelchair Configuration And Advanced Wheelchair Skill Capacity
RACHEL COWAN1; JON PEARLMAN2; MARY SHEA3; JESSICA PRESPERIN
PEDERSEN4; LUISA BETANCOURT5; R. LEE KIRBY6
1University of Miami Miller School of Medicine, Research Assistant Professor, 1095
NW 14th Terrace (R-48), Miami, Fl 33136, USA; 2University of Pittsburgh, Assistant
Professor, Human Engineering Research Labs, 6425 Penn Ave, Suite 400, Pittsburgh,
PA 15206, USA; 3Kesseler Institute for Rehabilitation, Clinical Manager of
Wheelchair Services, 1199 Pleasant Valley Way, West Orange, NJ 07052, USA;
4Rehabilitation Institute of Chicago, Research OT, 345 East Superior Street, Chicago,
IL 60611, USA; 5University of Miami Miller School of Medicine, Sr. Research
Associate, 1095 NW 14th Terrace (R-48), Miami, FL 33136, USA; 6Dalhouise,
Professor, Suite 206 NS Rehab Building, 1341 Summer Street, Halifax, NS B3H4K4,
Canada
Introduction: Wheelchair configuration affects wheelchair propulsion kinetics and
may affect an individual’s capacity to perform wheelchair skills. This report describes
differences in advanced wheelchair skill capacity that accompany specific wheelchair
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configurations.
Methods: Community dwelling manual wheelchair users age 18-75 with nonprogressive SCI (N=121, self-reported injury levels C3-L4, severity not documented),
completed the Wheelchair Skills Test – Questionnaire (WSTQ) version 4.2. We
documented armrest use (Y/N) and measured elbow angle (<100o or >120/100-120o),
seat incline (≤9o/≥10o), and fore-aft axle position (anterior/posterior to shoulder). For
each wheelchair configuration measure, we assessed advanced level WSTQ capacity
sub-score differences (t-tests) and all first order interactions (ANOVAs).
Results: Participants were mostly men (82%) with paraplegia (76%). Average age
was 39 yrs (SD=12) with an average injury duration of 13 yrs (SD=12). Individuals
who used armrests had lower advanced skills (p<0.01) and those with elbow angles
between 100o and 120o or seat inclines ≥10o trended towards lower skills (both
p<0.07). There was no skill difference between axle positions (p=0.35). The benefit
of a 100o - 120o elbow angle (p<0.00) or ≥10o seat incline decreased when combined
with armrest use (p<0.00). Additionally, the ≥10o seat incline benefit was dependent
on pairing with an anterior axle position (p=0.02) and possibly magnified when
paired with a 100o-120o elbow angle (p<0.07).
Conclusions: Advanced wheelchair skills were higher among persons seated without
armrests, with an elbow angle between 100o-120o, or a seat incline ≥10o. To support
advanced wheelchair skill development, armrest use and specific wheelchair fit
combinations should be considered.
PATIENT PERCEPTIONS OF SCI REHABILITATION SERVICES: MIND
THE GAP!
SIDDESHWAR PATIL1; WAJID ALI RAZA2; FIRAS JAMIL3; KEVAN BAKER4
1YORKSHIRE REGIONAL SPINAL INJURIES CENTRE, ACADEMIC
CLINICAL FELLOW, Pinderfields General Hospital, Wakefield, UK;
2YORKSHIRE REGIONAL SPINAL INJURIES, CONSULTANT IN SPINAL
INJURIES, Pinderfields General Hospital, Wakefield, UK; 3YORKSHIRE
REGIONAL SPINAL INJURIES CENTRE, CONSULTANT SPINAL INJURIES,
Pinderfields General Hospital, Wakefield, UK; 4YORKSHIRE REGIONAL SPINAL
INJURIES CENTRE, Chief Executive-Spine, Pinderfields General Hospital,
Wakefield, UK
INTRODUCTION:Facilitation of transition to community living is one of the core
principles of Spinal Cord Injury (SCI) Rehabilitation. In 2010, Pinderfields General
Hospital housing YRSIC was relocated to a new site. This meant reorganisation and
redeployment of the successful rehabilitation programme in a new setting. The aim of
this study was to assess rehabilitation experience as perceived by patients with SCI.
METHODS:30 item questionnaire used. English speaking patients with no cognitive
or memory issues were included. Verbal consent sought and questionnaire handed in
the last week of discharge, completed and returned in a sealed envelope.
RESULTS:A majority of the patients were always or often satisfied with the care they
received & 97% patients had confidence in their doctor; 76% sought extra therapy
input. No patient received psychologist input despite need. 40% (n=20) found the
nursing staffing levels were never adequate. 30% found disturbance on the ward by
another patient (non-SCI). 29% never received any patient information leaflets. 12%
& 6% patients felt there was a delay in being admitted to YRSIC or being allocated a
bed on the unit respectively.
CONCLUSION:The findings reveals a big gap in the need and provisions.
Demonstrates patients expect more information in accepting their condition, increased
therapy input to overcome their limitations and a holistic care including clinical
psychology input and adequate nursing care support as part of their rehabilitation.
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Our strategy includes 6 day working week in the best interest of patients as well as to
reduce length of stay.
Image-guided Spinal Surgery For Spinal Injury
Nobuyuki Shimokawa
Spine Center,Tsukazaki Hospital, Head, 68-1 Waku,Aboshiku, Himeji, Japan
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Introduction:We have used the spinal navigation system for spinal injury(SI) since
2007. Especially we have used it for the pedicle screw(PS) insertion. O-arm
(Medtronic, CO, USA) is one of the latest intraoperative imaging platform to allow
real-time multi-dimensioned surgical imaging optimized for spinal surgeries. We
would like to demonstrate the usefulness and feasibility of the spinal navigation
system for SI.
Methods: Sixty four SI cases underwent spinal surgery using navigation system, 40
were male and 24 female; their age ranged from 15 to 90 years old, mean 65.1. There
were 30 cases of cervical diseases, 18 of thoracic, and 16 of lumbar. The navigation
system indicated for the PS insertion of whole spine, and for the percutaneous
vertebroplasty/kyphoplasty against the compression/burst vertebral body fracture at
the thoraco-lumbar spine. After surgery we checked the PS position of the all cases,
and evaluated them using Neo’s classification.
Results: Total 444 PSs were inserted using navigation system and classified with
Neo’s classification, grade0: 421 screws(94.8%), grade 1: 21 screws( 4.7%), grade 2:
2 screw(0.5%),grade 3:0 screw(0%). No neurovascular complication associated with
surgery occurred.
Conclusions: SI with severe instability has the much risk of alignment change
between preoperative one and intraoperative one. So, intraoperative navigation
system is much more reliable for severe SI. Using percutaneous PS toward acute
stage, we could perform minimum exposure of operative field as far as possible. So
we could reduce amount of bleeding. Actually we should use navigation system for SI
skillfully.
Evaluation Of Current And Future Surgical Treatment Options For
Diaphragmatic Paralysis And Ventilator Dependency In High Cervical
Tetraplegia
Matthew Kaufman1; Andrew Elkwood1; Reza Jarrahy2
1Center for the Treatment of Paralysis and Reconstructive Nerve Surgery, CoDirector, 535 Sycamore Avenue, Shrewsbury, USA; 2David Geffen UCLA Medical
Center, Associate Professor, 200 UCLA Medical Plaza, Los Angeles, USA
Introduction: High cervical tetraplegia is often associated with diaphragmatic
paralysis and chronic ventilator dependency that may be refractory to non-invasive
weaning methods. Diaphragmatic pacemakers are effective when the diaphragm
retains innervation. Loss of phrenic nerve integrity presents a formidable challenge to
successful ventilator weaning. Current and future surgical treatments for achieving
ventilator weaning in these patients include nerve transfers or diaphragm muscle
replacement at the time of pacemaker implantation.
Methods: Retrospective review of 14 patients (C1-4, ASIA A-B) and cadaver study.
Results: In 13 patients (93%), re-innervation of the diaphragm was demonstrated by
recovery of electromyographic activity. The average time from surgical intervention
until recovery of diaphragmatic activity was 5 mos. [range=3-18 mos.(n=13)]. Eight
of these thirteen (62%) patients achieved sustainable periods (>1hr/day) of ventilator
weaning. The average time pacing without the ventilator as of most recent follow-up
was 8 hours [range=1-24 hrs/day (n=8)].
Cadaveric dissection was performed to mobilize and transfer both the rectus
abdominis and latissimus dorsi muscles onto the diaphragm with preservation of the

S2P58

vascular pedicles. Nerve extensions were performed using sural interposition grafts to
maintain innervation to the transferred muscles and provide neural integrity to
support pacemaker implantation in the clinical setting.
Conclusions: Nerve transfers often lead to diaphragmatic re-innervation but duration
of successful weaning is limited, likely due to progressive muscle fibrosis and chronic
atrophy. Diaphragm muscle replacement is technically possible and deserves further
clinical study as a method of achieving long term successful weaning in refractory
patients.
History Of Phrenic Nerve Pacing Don B. Headley M.D. Assist. Prof. Medicine
And Surgery, Creighton School Of Medicine, St. Joseph's Hospital, Phoenix
DON HEADLEY1; Christopher Haberkorn2
1Ceighton University Medical School, St Joseph Hospital and Medical Center,
Assistant Professor of Medicine and Surgery, 500 W. Thomas Road, suite 400,
phoenix, AZ 85253, USA; 2Creighton School of Medicine, Phoenix, USA
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This presentation is aimed to inform physicians and caregivers about the benefits of
the breathing pacemaker (BP) for spinal cord injury (SCI) patients as experienced
over the last 40 yrs. The history of BP from the time the first phrenic nerve pacer was
implanted in 1973 to the present will be discussed. Some of these patients have been
pacing for more than thirty-two years. The BP with a radiofrequency transcutaneous
transmission of energy to the fully implantable pacing receiver and electrode will be
described and compared to other phrenic nerve pacing systems. Methods of
implantation and the process of diaphragm training will also be described. Long-term
effects of BP on the phrenic nerve will be discussed. New applications of nerve
grafting and BP in patients with lower motor neuron issues will be discussed. The
benefits of implantation of phrenic nerve pacers for SCI patients will be presented.
Phrenic nerve pacing provides a more natural breath using negative rather than
positive pressure resulting in fewer pulmonary complications. The pacer allows the
patient to be freed from the use of a ventilator allowing for more freedom of
movement and a significant cost savings. The results of a recent survey of over 150
patients using a BP device will be presented including a 98% patient satisfaction,
96% stating improved quality of life. Phrenic nerve pacing is a time-tested technology
helping free high SCI patients from ventilator dependence. Other benefits include
reduced pulmonary complications, reduced treatment costs, and increased quality of
life.
EARLY POST-ACUTE CLINICAL, PHYSIOPATHOLOGICAL AND
OUTCOME PARTICULARITIES OF ELDERLY WITH CERVICAL SPINAL
CORD INJURY - FURTHER DATA
AURELIAN ANGHELESCU1; CRISTINA OCTAVIANA DAIA1; MONICA
HARAS1; CRISTINA POPESCU1; ANCA SANDA MIHAESCU2; GELU ONOSE1
1Teaching Emergency Hospital "Bagdasar-Arseni", "Carol Davila" Medicine
University, Bucharest, Romania; 2Teaching Emergency Hospital "Bagdasar-Arseni",
Bucharest, Romania
Objective: Evaluation of early post acute evolution of elderly (≥65 years) with CSCI,
first time admitted in NeuroRehabilitation, during 2004-2013.
Methods: Retrospective analysis of medical files.
Results: There were 281 subjects, 201 males, 80 females (ratio 2.5); the average age
was 71.5 +/- 3.4 years (range 65-86). Most of the patients (79%) were from rural
regions; 56% of the CSCI happened during agricultural activity. Etiology was
dominated (79 %) by accidental falls [from standing (22.8%) or falls from height
(from chariot 41.3%, trees 5.7%, ladder 9.2%)], and traffic accidents in 21% cases.
The evolutive trends during rehabilitation phase, pointed a significant neurological
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improvement (p< 0.01) towards the incomplete lesional status (AIS C+D group at
admission 59.4% vs. discharge 75% cases) in comparison to the totally paralized
group (AIS A+B at admission 40.5% vs. discharge 25% cases). Comparing the
evolutive direction (amelioration vs. aggravation or stationary status) a significant
improvement (p< 0.01) was noticed at the surgically approached group (68.6%
patients) vs. conservative treatment ones (31.4%). Most of the survivors 170
(63.9%) were discharged at home, whereas 51(18.6%) were admitted in nursing
home, aspects significantly correlated ( p<0.01) with the marital status vs. single
(widow or divorced). Miscellaneous medical complications were acquired: transient
postural hypotension (68.3%), asymptomatic urinary infections (89%), haematuria
(14.4%), enterocolitis (13%), bronchopneumonia (11.3%), deep-vein thrombosis
(5.6%), mild decubitus ulcer (2.5%); depression (58.7%), central pain (44%).
Mortality rate of the selected goup was 7,4%.
Conclusions: Early post-acute admission after spinal surgical stabilization and
comprehensive rehabilitative approach, favored a better outcome.
Key words: cervical spinal cord injury, elderly, etiology, early post acute evolution,
comprehensive rehabilitation, outcome, medical complications, mortality rate
Lower Extremity Paralysis Presenting 36 Hours After Attempted Posterior
Spinal Fusion For Severe Scoliosis In An Adolescent
RANDAL BETZ1; JOSHUA PAHYS2; PATRICK CAHILL2; AMER SAMDANI3;
JAHANGIR ASGHAR4
1Institute for Spine & Scoliosis, Spine Surgeon, 3100 Princeton Pike, Lawrenceville,
USA; 2Shriners Hospitals for Children-Philadelphia, Spine Surgeon, 3551 N Broad
Street, Philadelphia, USA; 3Shriners Hospitals for Children-Philadelphia, Chief of
Surgery, 3551 N Broad Street, Philadelphia, USA; 4Miami Children's Hospital, Spine
Surgeon, 3100 SW 62nd Ave, Miami, USA

S2P61

Introduction: Cases of delayed neurologic deficits after posterior spinal fusion (PSF)
for scoliosis have been sparsely reported. We report a case of postoperative
paraplegia presenting 36 hours post-op.
Methods: A 13-yo female presented with a severe scoliosis of 125°, stable Chiari I
malformation, and an otherwise normal MRI and neurologic examination. She
underwent screw instrumentation from T2-L2 with Ponte osteotomies from T4-T12.
After two transient drops in transcranial motor evoked potentials (TCMEP) during
surgery, the case was aborted and she awoke with a normal neurologic exam. On
postoperative day (POD) #2, the patient awoke with complete paralysis of her
bilateral lower extremities. MAP was elevated >
90 mmHg and a new CT
scan/myelogram revealed lack of dye at the apex of the deformity. Emergent
laminectomy and concave pediculectomy were performed where the cord was draped
over the apical pedicles.
Results: The patient’s motor strength improved to 5/5 by POD #3. She subsequently
underwent successful PSF one week later. Two years post-op, she has a normal exam
and curve correction of 40°.
Conclusion: A patient with severe scoliosis developed complete paraplegia 36 hours
after attempted PSF. The paraplegia was reversed after immediate increase in MAP to
≥ 90 mmHg and return to the OR for cord decompression. After loss of TCMEP
signals, strict maintenance of MAP ≥ 90 mmHg post-op is paramount. Consideration
should be given to stabilization of the spine during Ponte osteotomies in severe
curves similar to stabilization during vertebral body resections.
Surgical Management Of Patients Following Traumatic Spinal Cord Injury
(SCI): Identifying Barriers To Early Surgery In Specialized SCI Care Centers
THOMPSON CYNTHIA1; PARENT STEFAN2; FELDMAN DEBBIE E.3;
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GAGNON DANY4; MAC-THIONG JEAN-MARC5
1Hopital du Sacre-Coeur de Montreal, Research associate, Research center - Room
K3115, 5400 boul. Gouin ouest, Montreal, Canada; 2 Hopital Sacre-Coeur de
Montreal, Orthopedic surgeon, 5400 boul. Gouin ouest, Montreal, Canada;
3Rehabilitation school, Universite de Montreal, Full professor, C.P. 6128, succursale
Centre-ville, Montreal, Canada; 4Rehabilitation school, Universite de Montreal,
Associate professeur, C.P. 6128, succursale Centre-ville, Montreal, Canada; 5Hopital
du Sacre-Coeur de Montreal, Orthopedic surgeon, 5400 boul. Gouin ouest, Montreal,
Canada
Introduction: Early surgery in individuals with traumatic spinal cord injury
(SCITRAUMA) can improve neurological recovery and reduce complications, costs
and hospitalization. Non-modifiable patient-related and modifiable healthcare-related
factors could influence surgical delay. This study aimed to determine factors
contributing to surgical delay in individuals with SCITRAUMA.
Methods: Socio-demographic and clinic-administrative data were collected during
the pre-operative period among a prospective cohort of 122 consecutive individuals
with SCITRAUMA admitted in a Level I trauma centre. The cohort was stratified in
two subgroups: early (<24h; N=79) and late (≥24h; N=43) surgery. A multiple linear
regression using patient- and healthcare-related factors was carried out to identify the
main predictors of surgical delay.
Results: The early surgical subgroup underwent surgery 15.6±4.5h post-trauma,
which is about 32h earlier than the late surgery subgroup (47.4±30.8h; p<0.001). For
the early surgical subgroup, the transfer delay from trauma site to the SCI Level I
trauma center was on average 9h shorter (4.8±2.9h vs 13.1±11.6; p<0.001) and the
surgical team finalized the surgical plan 20h faster (6.4±4.1h vs 25.0±25.3h; p<0.001)
than the late surgery subgroup. The surgical delay was explained by modifiable
factors including the delay before surgical plan finalization (r=0.889), waiting time
for the operating room (OR) after surgical plan completion (r=0.525), and transfer
delay from a community hospital to the SCI Level I trauma center (r=0.390), which
accounted for approximately 98% of surgical delay variance (R2=0.979). No patientrelated factors predicted surgical delay.
Conclusions: Setting up a dedicated team with prioritized access to OR for the
surgical treatment of SCITRAUMA, especially in hospitals dealing with several
surgical emergencies from all subspecialties, may reduce surgical delay. Direct
transportation to the SCI center may further reduce surgical delay by facilitating
timely surgical planning.
A Retrospective Review Of The Surgical Management Of Pressure Sores .
Factors Influencing Outcome.
FRANCOIS THERON1; JOHAN VAN WYK2
1UNIVERSITY OF PRETORIA, Honorary Lecturer in Orthopedic Surgery, 25
Marais street, Bailey's Muckleneuk, Pretoria, South Africa; 2Medical University of
South Africa, Consultant, PO Box 24103, Gesina, Pretoria, South Africa
INTRODUCTION:
The rehabilitation unit has developed into a regional referral centre for the surgical
management of complex pressure sores. We have noticed a marked decrease in the
readmission rate for recurrent sores during the last couple of years. We decided to
review our charts in an attempt to identify factors that have contributed to the
improved outcome.
METHODS:
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A retrospective chart review of a prospectively kept database was performed. These
cases were analysed in terms of neurological level of injury, mechanism of injury,
number of pressure sores and location of sores, surgical details i.e. surgical technique,
type of surgical flap, reuse of flaps . Further factors analised were the readmission
rate and the type of rehabilitative intervention by the multdisciplinary team.
RESULTS:
The study period was from January 2004 to December 2013. 251 patient files were
analised with a total of 436 pressure sores. The majority of the patients had a cervical
or thoracic injury level. 60,16% of patients had a single sore. 69% of cases had
trauma as the cause of injury with non-traumatic etiologies accounting for 31%. 25%
of sores were located on the ischium, 22% on the sacrum, 19% on the trochanter.
48,2% of flaps were fasciocutaneous perforator advancement flaps with an even
distribution among the other types of flaps for the rest. Our readmission rate has
showed a steady decline from 52% in 2008 to below 30% in 2012.
CONCLUSSION:
The surgical management of pressure sores remain challenging . Strict adherence to
basic principals is essential. Multi disciplinary teamwork using the ICF guidelines
and outcome levels decreases readmission rates.
Proposal For A New Management And Treatment In Complete Acute
Traumatic Spinal Cord Injury
STEFAN MIRCEA IENCEAN
Gr T Popa University of Medicine and Pharmacy, Iasi, Romania
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Introduction Studies have shown the phosphorylated form of the high-molecularweight neurofilament subunit (pNF-H) in CSF can be a predictive biomarker for acute
traumatic SCI because of its values pattern can show the reducing of the secondary
lesion.
Methods At 21 subjects with acute traumatic SCI: 14 patients with complete SCI and
seven patients with incomplete SCI we measured the daily pNF-H concentration in
CSF and we correlated these values with the MRI, with the diffusion tensor
tractography of the SCI site and with the clinical evolution. All patients underwent
surgery during the first 24 hours (decompression, stabilization).
Results Complete SCI cases with a favorable evolution had a specific pattern of
daily values of pNF-H: a sudden increase up to a maximum value then a progressive
decrease until normal. The cases with unfavorable outcome or neurological stationary
had two patterns: an increase to a plateau of pNF-H values or a progressive increase
up to a peak and then it was followed by a progressive decrease to normal values.In
one case with unfavorable pattern after 7 days, MRI identified the SCI site with a
necrotic cavity and a second microneurosurgery was done: opening the spinal cord in
the midline and debridement of the necrotic tissue.No neurological improvement after
seven months of rehabilitation.
Conclusions After decompression and stabilization during the first 24 hours we can
use the predictive pattern of daily values of pNF-H in cases with unfavorable pattern.
The second microneurosurgery in SCI site can create favorable conditions for
functional recovery of the remaining spinal cord.
The Impact Of Early Surgical Timing For Complete Spinal Cord Injury
Etienne Bourassa-Moreau1; Ang Li2; Cynthia Thompson3; Stefan Parent4; Jean-Marc
Mac-Thiong4; Debbie Feldman5; Dany Gagnon5
1Hôpital du Sacré-Coeur de Montreal, 5854 Av. de Chateaubriand, Montreal, Canada;
2Hôpital du Sacré-Coeur de Montreal, Resident, Orthopedic Surgery, 5400 Gouin
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Ouest, Montreal, Canada; 3Hôpital du Sacré-Coeur de Montreal, Research assistant,
5400 Gouin Ouest, Montreal, Canada; 4Hôpital du Sacré-Coeur de Montreal,
Orthopedic Surgeon, 5400 Gouin Ouest, Montreal, Canada; 5École de Réadaptation,
Proffesor, 7077 du Parc C.P. 6128, Succ. Centre-ville, Montreal, Canada
Introduction: The prognosis for neurological improvement (NI) in complete traumatic
spinal cord injury is generally poor. It is unknown whether early surgical timing
improves NI in the complete traumatic SCI population. The objectives of this study
were: 1) to compare the effect of early and late surgical decompression on NI of
complete traumatic SCI 2) to assess if surgical timing differently impacts on cervical
or thoracolumbar SCI.
Methods: A prospective cohort study was performed. Consecutive cases of complete
traumatic SCI referred between 2010 and 2013 were screened for eligibility.
Neurological status was assessed systematically using the ASIA grading system at
first arrival to the trauma center and the NI was assessed at rehabilitation discharge.
Patients operated within 24h of the trauma were compared with patients operated later
than 24h. Potential confounders recorded were the age, Injury Severity Score (ISS),
smoking, body mass index (BMI), the Glascow Coma Scale (GCS) and duration of
follow-up. Fifty-three complete SCI were included in the study with 33 thoracic SCI
and 20 cervical SCI. The 38 patients operated <24h were generally younger than the
15 patients operated after 24h although no other potential confounder were
statistically different.
Results: Overall 28% (15/53) of complete SCI had some NI with 34%(13/38) of
patients operated <24h and 13%(2/15) of patients operated ≥24h (p=0.182). Sixtyfour percent (9/14) of cervical complete SCI operated <24h had some NI whereas
none of the 6 complete cervical SCI operated ≥24h improved (p=0.008).
Conclusion: This study suggest that surgical decompression earlier than 24h in
complete SCI may promote improvement in neurological status, especially at the
cervical level.
5 Surgical Treatment Cases Of Idiopathic Spinal Epidural Hematoma
TAKAHIRO MIYAHARA1; GOHSUKE HATTORI1; HISAAKI UCHIKADO2;
MOTOHIRO MORIOKA1
1Department of Neurosurgery, Kurume University, Kurume, Japan; 2Uchikado
Neuro-Spine Clinic, Fukuoka, Japan
【Introduction】 Idiopathic spinal epidural hematoma is an uncommon entity and
shows progressive myelopathy without special cause. We report our experience of
idiopathic spinal epidural hematoma surgically treated in our department in last 10
years, and reviewed with clinical literatures.
【Methods】 The patient age was 19 to 67 years old (average 47.2 years old), 4 men
and 1 woman. The lesions located 2 cases in cervical, 3 cases in thoracic, and average
hematoma length was 3.4 vertebral level (range 1.5 to 6). Patients had neither
anticoagulants/platelets medication nor traumatic events. All 5 cases showed severe
back pain at the onset and the symptom occurred all in early morning. Preoperative
Frankel grades were grade A in 3 cases, grade B in 2 cases. All cases showed lower
extremity weakness and were treated with emergent decompression and hematoma
removal surgery (4 unilateral and 1 bilateral decompression). Surgery started 7.1
hours after onset on average (range 4 to 14 hours).
【Results】 Severe sequela (Frankel B) remained in one Frankel A case which had
operation 14 hours after onset. The other 4 cases which had surgery within 12 hours
had better outcomes (3 cases with Frankel grade D, 1 with Frankel grade E). Vessel
abnormalities were not found with pathological examination.
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【Conclusion】 Controversy exists about operative timing of spinal epidural
hematoma, but we consider emergent decompression should be performed when
lower extremity sign are emerged. Unilateral approach are thought to be enough to
decompress the spinal cord.
The Stable Spine Central Cord Syndrome (SCCS): A Prospective Surgical
Cohort
JEROME PAQUET1; CARLY RIVERS2; MARCEL DVORAK3; SEAN
CHRISTIE4; CHRISTOPHER BAILEY5; VARIOUS AUTHORS6
1Hôpital de L'Enfant - Jésus, Neurosurgeon, 1401, 18 rue, Quebec City, Canada;
2Rick Hansen Institute, Research Associate, 6400-818 West 10th Avenue,
Vancouver, Canada; 3University of British Columbia, Professor, 6100-818 West 10th
Avenue, Vancouver, Canada; 4Dalhousie University, Neurosurgeon, Div.
Neurosurgery - Halifax Infirmary 1796 Summer, Halifax, Canada; 5University of
Western Ontario, Orthopedic Surgeon, Rm. E4, 800 Commissioners Road East,
London, Canada; 6The RHSCIR Network, xxxx, xxxx, xxxx, Canada
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Introduction: Central cord syndrome (CCS) is an incomplete spinal cord injury
(SCI) pattern that is usually characterized by an ISNCSCI ASIA Impairment Scale
(AIS) C/D and a more pronounced upper extremity compared to lower extremity
motor score (UEMS<LEMS), with or without spinal column instability. Few studies
have strictly focused on spinal column stability related to SCI. We aimed to analyze a
pure stable spine SCI cohort.
Methods: Individuals with SCCS (AIS C/D cervical SCI, stable spinal column) were
identified from the Rick Hansen Institute Spinal Cord Injury Registry (RHSCIR). We
compared the patient/injury/treatment factors in SCCS patients to the group of
participants with AIS A-D cervical SCI and unstable spinal columns.
Results: SCCS patients are more likely to be: older (58.4 vs 44.1y, p<0.0001), male
(88.1 vs 75.5%, p<0.0025), injured by a fall (66.4 vs 35.2%, p<0.0001), and have 1+
comorbidities (41.7 vs 19.3%, p<0.0001). SCCS patients had a longer delay from
injury to arrival at specialized acute care, and were less likely to receive acute surgery
(65.4 v 93.1%; p<0.0001) and had longer mean injury-surgery interval if operated on
than those with unstable cervical SCI (77.2 vs 40.9h, p<0.0001). Change in motor
score was not different between AIS C patients (38.6 vs 38.3, p=0.8699), but was
significantly greater for AIS D patients with a stable vs unstable spine (16.3 vs 10.2,
p=0.009).
Conclusion: SCCS population seems to be unique related to demographics,
neurology, management and outcomes. Motor outcomes for SCCS were
similar/better even with a lower acute surgery rate, especially for AIS D. Inclusion of
spine stability with neurology variables is a more accurate way to classify CCS.
Early Radiographic Results Of Sagittal Deformity Correction And Maintenance
With Percutaneous Pedicle Screw Stabilization In Thoracic And Lumbar Spine
Fractures
DIRK ALANDER1; Shari Cui2; Irshad Shakir3
1Saint Louis University, Department of Orthopaedic Surgery, Professor, Depart of
Ortho Surg, Saint Louis University 3635 Vista Ave, 7th Floor Desloge Towers, St
Louis, USA; 2Saint Louis University, Department of Orthopaedic Surgery, Resident,
Department of Ortho Surg, 3635 Visa Ave, 7th Floor, St Louis, MO 63110, USA;
3Department of Ortho Surg, Saint Louis University, Resident, 3635 Vista Ave, 7th
Floor Depart of Ortho Surg, St Louis, MO 63110, USA
Introduction: Thoracolumbar spine trauma is frequently associated with high-energy
polytrauma. Percutaneous pedicle screw fixation (PPSF) is a means of internal
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bracing to improve mobilization while limiting blood loss, pain, and soft tissue insult.
No studies have specifically evaluated its utility in fracture reduction and
maintenance. We present early radiographic data on deformity correction and
correction maintenance after implant removal. Methods: An IRB-approved
retrospective review was performed at a Level 1 trauma center for thoracolumbar
spine fractures treated by PPSF. Patients were excluded if arthrodesis or anterior
stabilization was required, instrumentation was not removed, or follow-up was
inadequate. Demographics, injury mechanism, fracture classification, and
radiographic measurements were collected. Statistical comparisons were performed
on radiographs pre- and postoperatively, and at subsequent intervals after implant
removal. Results: Between 2008-2013, 27 patients met inclusion criteria. There
were 10 motor vehicle collisions, 11 falls, 5 motorcycle/all-terrain vehicle injuries,
and 1 bicycle injury. Fifteen were Magerl type A injuries, 6 type B injuries, and 6
type C injuries. Average duration of instrumentation was 4.5 months. Sagittal plane
reduction was lost, post-implant removal, in 11 patients before 6 months and no
patients after 6 months. Despite this, radiographic deformity was significantly
improved at each postoperative and post-removal visit (P-values<0.05).
Conclusions: PPSF is effective in select patients for whom open fusion is a less
desirable option. Loss of reduction was limited to the first 6 months and average
deformity was still improved compared to preoperative values. Percutaneous pedicle
screw instrumentation effectively obtains and maintains deformity correction for
select thoracolumbar spine fractures.
Safety And Accuracy Of The Direct Pedicle Insertion Technique For Anterior
Pedicle Screw Placement In The Subaxial Cervical Spine
Masaaki Aramomi1; Tetsuhiro Ishikawa2; Chikato Mannnoji3; Masao Koda4; Takeo
Furuya5; Masashi Yamazaki6
1Sanmu Medical Center, Chiba, Japan; 2Sanmu Medical Center, the head physician,
chiba, Chiba, Japan; 3Chiba Aoba Municipal Hospital, the head physician, Chiba,
Chiba, Japan; 4Chiba university graduate school of medicine, a specially appointed
substitute teacher, Chiba, Chiba, Japan; 5Chiba university graduate school of
medicine, assistant teacher, Chiba, Chiba, Japan; 6University of Tsukuba, Professor,
Chiba, Chiba, Japan
INTRODUCTION: We developed an anterior pedicle screw (APS) fixation
technique for multilevel cervical corpectomy and spinal fusion. The notable technical
features of our APS placement are the direct insertion of guide wires into the pedicles
and reverse penetration of graft using the guide wires. In this study, we investigated
the safety and accuracy of the direct pedicle insertion (DPI) technique.
METHODS: This study included 38 patients who underwent two-to four-level
cervical corpectomy and fusion using APSs. After corpectomy, the pedicles on the
right side were visualized using oblique fluoroscopy. A guide wire was inserted into
the pedicle directly through the inner wall of the excavated vertebral body until it
perforated the skin at the posterolateral area of the neck. The fibular autograft was
tamped gently into the place without guide wire interference. The graft was
penetrated in the reverse direction by the guide wires. Cannulated screws were
inserted into the pedicles through the graft along the guide wires. The placement of
APSs was assessed with CT image.
RESULTS: A total of 105 APSs were placed in the 38 study patients, 103 of which
(98.1%) were accurately positioned in the pedicles.
CONCLUSIONS: The most severe complication of cervical pedicle screw fixation is
injury of vertebral artery and spinal cord. In our DPI technique, the entry site is the
pedicle itself. The vertebral artery is located at the lateral of the entry site, and the
dura is visible in the surgical field, which enables us to insert APS into the pedicle
safely.
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Surgical Decompression For Cervical Spinal Cord Injuries Without Fracture In
Sub-acute Or Chronic Phase
Takeo Furuya1; Masao Koda1; Mitsutoshi Ota1; Satoshi Maki1; Kazuhisa Takahashi1;
Masashi Yamazaki2
1Dept. of Orthopaedic Surgery, Chiba University Graduate School of Medicine,
Chiba, Japan; 2Dept. of Orthopaedic Surgery, University of Tsukuba, Tsukuba, Japan
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[Objectives] The treatment strategy for cervical spinal cord injuries (C-SCI) without
fracture remains unclear. Patients had spinal canal stenosis originally and some of
them already had had mild myelopathy before injury. We performed surgical
decompression electively for those patients who have shown the neurologic
deterioration after injury or obtained poor spontaneous recovery. The purpose of this
study is to evaluate the efficacy of surgical decompression in patients with C-SCI
without fracture in sub-acute or chronic phase.
[Methods] Six patients (four male, two female) were treated surgically from 2012 to
2014. Their mean age at surgery was 60 years. The level of injury was C3/4 in four
patients and C4/5 in two. Four patients had ossification of the posterior longitudinal
ligament, one had ossified disc herniation and one was spondylosis. Surgery was
performed an average of 147 days after injury. Mean follow-up period was 21
months. ASIA impairment scale (AIS) and JOA (Japanese Orthopedic Association)
score for cevical myelopathy (full score: 17.0 points) were used for neurological
status.
[Results] Two patients showed B in AIS, two showed C and rest showed D at the first
examination after injury. Spontaneous recovery to D was obtained by all patients in
acute phase. However, all patients of this series still have presented moderate
myelopathy in sub-acute phase. The average JOA score was 7.5 points just before
surgery and 12.0 points at final follow-up. The average recovery rate after surgery
was 48%.
[Conclusion] Relatively good results of surgical decompression for the myelopathy
could be expected even if there was a previous history of C-SCI.
Spinal Intramedullary Cavernous Hemangiomas: Indication For Surgical
Treatment And Clinical Outcomes
AKIO IWANAMI; KEN ISHII; MORIO MATSUMOTO; MASAYA NAKAMURA
Keio University School of Medicine, Department of Orthopaedic Surgery, 35
Shinanomachi Shinjuku, TOKYO, Japan
Introduction: Few reports have been demonstrated addressing the surgical
management of spinal cavernous hemangiomas (CHs). Here we demonstrate our
experiences and consider the timing of surgical treatment through analyzing these
clinical outcomes retrospectively.
Methods:
The study group included 30 symptomatic patients (17 men and 13
women) who underwent resection of CH. Tumor resection was performed through
myelotomy under intraoperative electrophysiological monitoring. Tumor location,
initial symptoms and the frequency of hemorrhage event defined by sudden
neurological deterioration were investigated. Clinical results, including Japanese
Orthopaedic Association (JOA) scores, recovery rates, and complications were also
assessed, and correlations of clinical results with each of these factors were analyzed.
Results:
The tumor was totally resected in all patients. The locations of CHs
were at the cervical level in 13 cases and at the thoracic level in 17 cases. All patients
had common complaint of sensory disturbance initially. The frequency of hemorrhage
event in the CH was 1.6 on the average (one to three times). Preoperative JOA scores
were getting worse as the number of hemorrhage event increased. The patients in the
one-time hemorrhage group showed significantly better postoperative JOA scores and
recovery rate (18%) compared to those in the two-times (4%) and the three-times
hemorrhage group (-15%). There was no significant difference in recovery rates
between cervical and thoracic CH groups.
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Conclusion:
In our series, most patients showed favorable surgical outcomes
especially in the one-time hemorrhage group. Since significant intramedullary
hemorrhage could cause severe neurological deterioration, surgical treatment would
be justified to prevent this risk in symptomatic spinal CHs.
Outcome And Patient Satisfaction In Spinal Cord Injury Patients
Neurosurgically Treated For Posttraumatic Myelopathy
Ulrika Holmström1; Parmenion Tsitsopoulos2; Hjalmar Flykt3; Anders Holtz4; Niklas
Marklund4
1 Department of Neuroscience, Neurosurgery, Uppsala University, Senior Consultant,
Rehab.med.mott., Ingång 85 1 tr., S-751 85 Uppsala, Sweden; 2Department of
Neuroscience, Neurosurgery, Uppsala University, Hippokratio General Hospital,
Aristotl, Senior Consultant, Assistant Professor, Neurosurgical Clinic, Uppsala
University Hospital, S-75185 Uppsala, Sweden; 3Department of Neuroscience,
Neurosurgery, Uppsala University, Resident, Neurosurgical Clinic, Uppsala
University Hospital, S-75185 Uppsala, Sweden; 4Department of Neuroscience,
Neurosurgery, Uppsala University, Senior Consultant, Assistant Professor,
Neurosurgical Clinic, Uppsala University Hospital, S-751 85 Uppsala, Sweden
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Introduction
Traumatic spinal cord injury (SCI) results in an impaired neurological function below
the level of injury. Up to 5% of SCI patients develop posttraumatic myelopathy,
which involves progressive neurological deterioration due to tethering of the injured
spinal cord and/or formation of intramedullary cysts. The primary aim of
rehabilitative neurosurgery (RNS), i.e. untethering of the spinal cord and/or drainage
of intramedullary cysts, is to prevent further neurological deterioration. We studied
surgical outcome and patient satisfaction after RNS in patients with posttraumatic
myelopathy.
Methods
Medical records of all 52 patients who had RNS at Uppsala University Hospital from
1996 to 2013 were reviewed retrospectively. A questionnaire and an EQ5Dinstrument were used to identify the surgical indications, patient satisfaction with
surgery and self-described current health status.
Results
Of the 52 patients, one patient could not be located and five had died. Thus, 46
patients could be included of which 38 (82.6%) responded to the questionnaires. All
patients underwent untethering, 12 also had cyst drainage. Four patients had ≥2
surgeries due to re-tethering and there were seven complications (infections, CSF
leaks). Intraoperative electrophysiological monitoring was commonly used.
Indications for RNS were predominately increased pain and deterioration of motor
and/or sensory function. Most (64.9%) patients were satisfied with the surgical
treatment, even higher in patients with cervical SCI (86.7%).
Conclusions
Post-traumatic myelopathy results in progressive neurological deterioration in SCI
patients. Microneurosurgical treatment using intraoperative monitoring in SCI
patients is safe and results in a good patient satisfaction, particularly in patients with
cervical SCI.
Management Of Lumbar Fractures: Is It Different From Thoracic Or
Thoracolumbar Fractures?
SAHIL BATRA1; TARSEM MOTTEN1; HARVINDER SINGH CHHABRA2
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Introduction: Though it is believed that management of lumbar fractures would differ
from that of thoracic and thoracolumbar spine because of peculiar characteristics,
there is no consensus amongst surgeons and hence no universally accepted
management algorithm. Very few studies have been conducted in this field. Hence
this field remains as one of the controversial areas in modern spine surgery.
METHODS: In this combined prospective & retrospective study, 63 patients with
lumbar fractures were identified from 2010 to 2013. Medical records, radiographs,
Oswestry Disability Index (ODI) & VAS questionnaires were obtained. Loss of
anterior vertebral height, kyphotic angulation, sagittal index and neurology were
recorded at every follow-up. Mean follow-up time was 12 months.
Results: 14 patients were managed conservatively and 49 patients surgically. VAS &
ODI for all patients improved at the last follow-up. 28 patients were intact
neurologically, 13 patients had Incomplete Cauda Equina Syndrome (CES), 16
patients had Complete CES and 6 patients had root injury.
CONCLUSIONS: The management, etiology, results and outcome of L2 fractures
were like that of thoracic and thoracolumbar spine. Management of L3-L5 fractures
differs from that of thoracic and thoracolumbar spine. Amongst all L3-L5 fractures,
burst fractures can often be managed conservatively. In case surgical intervention is
required, short segment fixation is usually sufficient and anterior augmentation, if
needed can be done from a posterior approach only. Even in flexion distraction
injuries, short segment posterior fixation is recommended as it saves levels of fusion.
OUTCOME OF CEMENT AUGMENTED PEDICLE SCREWS FIXATION OF
OSTEOPOROTIC SPINE: A RETROSPECTIVE STUDY
AMIT NARAYAN1; H S CHHABRA2
1Indian Spinal Injuries Centre, Spine Fellow, SECTOR C, VASANT KUNJ, NEW
DELHI, India; 2Indian Spinal Injuries Centre, Cheif of Spine Service & Medical
Director, Sector C, Vasant Kunj, New Delhi, India
Introduction: The anchorage of pedicle screws is challenging in osteoporotic spine.
The aim of our study was to evaluate the safety and outcomes of cement (PMMA)
augmented pedicle screws in established osteoporotic spine.Methods: The case
records of 30 patients operated between 2011 to 2013 were retrospectively reviewed.
The following was documented : amount of cement, effects on adjacent vertebrae
(degeneration, proximal junctional kyphosis),any intra operative hypotension or post
operative complication (cement extrusion , neurological deficits, implant failure|)
clinical improvement in terms of pain, VAS , ODI, neurological improvement.
Results: The average postoperative follow-up was 26.6(12 to 36) months. The
average age of the patients was 65.33 (53 to 76) years. There was loosening of four
screws (out of 248 screws) but there were no clinical implications. Instrumentation
was performed at 2-6 segments. 6.0 cc to 20.0 cc of bone cement was used. There was
no significant extravasation, subsequent thermal neural injury or intra-operative
complications as hypotension. One superficial wound infection was observed and
responded well to local debridement and antibiotics. There were no proximal and
distal junctional segment fractures during the follow-up course. Postoperatively, all
patients with neurologic symptoms had almost complete neurological recovery.
Patients improved significantly in VAS (7 to 1 to nil) and ODI (100 to10)
scores.Conclusions: Cement augmented pedicle screws can be used safely in
osteoporotic spine safely with good clinical and radiological outcomes in expert
hands. Upto 20 cc of bone cement over 12 pedicles (6 segments) can be used at a
time.
OnabotulinumtoxinA Improves Urinary Incontinence And Quality Of Life In
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Patients With Neurogenic Detrusor Overactivity Using ClC
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3Universite de Liege, Urology Department Head, Domaine Universitaire du Sart
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Introduction: The approved dose of onabotulinumtoxinA for treatment of urinary
incontinence (UI) in neurogenic detrusor overactivity (NDO) patients is 200U, as
retention rates and initiation of clean intermittent catheterization (CIC) were higher
with 300U in the phase 3 studies. Therefore, we assessed outcomes following
treatment with 200U versus 300U in patients already using CIC.
Methods: A post-hoc analysis of pooled data from two phase 3 trials of
onabotulinumtoxinA 200U or 300U versus placebo was performed in the subgroup of
patients using CIC at baseline (n=375). Efficacy/safety assessments included mean
change from baseline (week 6) in UI episodes/day and Incontinence-Quality of Life
total summary score (I-QOL), proportions of patients with ≥50%/100% reductions in
UI episodes/day and ≥11-point increases in I-QOL (I-QOL responders), duration of
treatment effect, and adverse events (AEs).
Results: Both doses of onabotulinumtoxinA produced greater reductions in UI
episodes/day versus placebo, with no clinically-relevant differences between doses
(200U: -2.93; 300U: -3.34; placebo: -1.14). Higher proportions of
onabotulinumtoxinA-treated patients achieved ≥50% (200U: 79.8%; 300U: 78.8%)
and 100% (200U: 44.7%; 300U: 50.0%) reductions in UI episodes/day (placebo:
34.9% and 7.9%, respectively). Improvements in I‑QOL were greater with
onabotulinumtoxinA (200U: 27.3; 300U: 26.3) than placebo (9.2), and higher
proportions of onabotulinumtoxinA-treated patients were I-QOL responders (200U:
67.0%; 300U: 71.3%; placebo: 37.2%). Median duration of effect was 9.0 months (36
weeks) for both onabotulinumtoxinA 200U and 300U versus 3.3 months (13 weeks)
for placebo. Most common AEs were urinary tract infection and urinary retention.
Conclusion: In NDO patients using CIC, onabotulinumtoxinA improved UI and
QOL, with no clinically relevant differences in efficacy between the 200U and 300U
doses.
Chemodenervation For The Treatment Of Spasticity Following Spinal Cord
Injury: A Systematic Review
Patricia Mills1; Jordon Lui2; Michael Sarai3
1GF Strong Rehabilitation Centre/ University of British Columbia, Staff Physician,
Vancouver, Canada; 2Faculty of Medicine, University of British Columbia, Medical
student, 2329 W Mall, Vancouver, BC V6T 1Z4, Vancouver, Canada; 3UBC
Pharmaceutical Sciences, Pharmacist, 2329 W Mall, Vancouver, BC V6T 1Z4,
Vancouver, Canada
Objectives: To systematically review the literature on chemodenervation with either
botulinum toxin (BoNT) or phenol/alcohol for treatment of spasticity following spinal
cord injury (SCI).
Methods: EMBASE, MEDLINE, CINAHL, Cochrane Database of Systematic
Reviews, and Cochrane Central Register of Controlled Trials were searched for
English-language studies published up until March 2014. Retrieved studies were
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assessed for eligibility and quality by two independent reviewers.
Results: No controlled trials were identified. A total of 19 studies were included: 9
involving BoNT and 10 involving phenol/alcohol. Owing to the clinically diverse
nature of the studies, statistical comparison (meta-analysis) was deemed
inappropriate. The 19 studies produced level 4 and level 5 evidence that
chemodenervation with BoNT or alcohol/phenol can lead to improvement in outcome
measurements classified in the body structure and function as well as activity
domains of the International Classification of Functioning, Disability and Health
framework. The Modified Ashworth Scale (MAS) was the most commonly used
outcome measure. All six studies on BoNT and three of the four studies on
phenol/alcohol measuring MAS reported a decrease of at least one point. However an
improvement in MAS was not always associated with improvement in function or
global subjective improvement. The effect of phenol/alcohol has the potential to last
beyond six months; study follow-up did not occur beyond this time point.
Conclusion: Chemodenervation with BoNT or phenol/alcohol may improve spasticity
and function in individuals with SCI. However, there is a lack of high quality
evidence and further research is needed to confirm the efficacy of these interventions.
Amiloride Promotes Oligodendrocyte Survival And Remyelination After Spinal
Cord Injury In Rats
Masahiko Watanabe1; Hiroyuki Katoh2; Takeshi Imai3; Joji Mochida1
1Tokai University School of Medicine, Professor, 143 Shimokasuya, Isehara,
Kanagawa, Japan; 2Tokai University School of Medicine, Assistant Professor, 143
Shimokasuya,, Isehara, Kanagawa, Japan; 3Tokai University School of Medicine,
Graduate student, 143 Shimokasuya, Isehara, Kanagawa, Japan

S2P78

Introduction: After spinal cord injury (SCI), secondary injury results in an expanding area of glial cell apoptosis.
Oligodendrocyte precursor cells (OPC), that are involved in remyelination, have been shown to actively proliferate, but a
majority of these cells succumb to apoptosis instead of differentiating into functional oligodendrocytes. One of the factors
that exacerbate secondary injury is endoplasmic reticulum (ER) stress, which arises from the accumulation of misfolded
proteins in the ER, and leads to cell death. We previously reported that amiloride enhances the ER stress response in SCI
rats. The aim of this study is to show that amiloride administration improves OPC survival and differentiation, and enhances
remyelination in injured cord.

Methods: A moderate contusive SCI was induced in rats. Beginning 24 hours after
SCI, 10 mg/kg/day of amiloride (A group) or PBS (C group) was intraperitoneally
administered daily for 14 days. In order to trace cell division after SCI, BrdU was
administered intraperitoneally every 12 hours for 3 days after SCI to both groups.
Results: Immunohistochemistry showed a significantly greater number of BrdUpositive OPCs at day 14 and a significantly greater number of BrdU-positive
oligodendrocytes at day 56 after SCI in the A group. The western blotting showed
that the MBP expression was significantly higher in the A group at days 28, 56 after
SCI, suggesting improved remyelination.
Conclusions: Our results show that amiloride inhibited apoptosis of OPCs and
increased differentiation OPCs to oligodendrocytes, which led to an increase in
remyelination and improved hind limb function.
Effects Of A Wheelchair Stabilization And Safety System On Spatiotemporal
And Kinetic Parameters During Motorized Treadmill Propulsion
FÉLIX CHÉNIER1; CINDY GAUTHIER2; DANY GAGNON3
1Centre de recherche interdisciplinaire en réadaptation du Montréal métropolitain
(CRIR), Postdoctoral fellow, IRGLM, 6300 Darlington, Montréal, Canada; 2Centre
de recherche interdisciplinaire en réadaptation du Montréal métropolitain (CRIR),
PhD Candidate, IRGLM, 6300 Darlington, Montréal, Canada; 3Centre de recherche
interdisciplinaire en réadaptation du Montréal métropolitain (CRIR), Université,
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INTRODUCTION: Biomechanical research on wheelchair propulsion is often
performed on wheelchair treadmills. To ensure users' safety, stabilizing devices are
required. These devices, which generally consist in two elastic bands attached on both
sides of the wheelchair, constrain lateral deviation without affecting anteroposterior
(AP) movement. However, it is unkown if such devices tamper with the wheelchair
dynamics, and therefore affect the propulsion biomechanics.
METHODS: 7 experienced wheelchair users (T12-B, T6-D, T5-A, T4-A, C7-B,
Cerebral palsy, Muscular distrophy) propelled their own wheelchair at 1 m/s in three
setups: Overground (OG), Treadmill Attached with elastic bands (TMA) and
Treadmill Detached (TMD). Cadence, push time, forces, moments and power were
measured for every participants, and compared between these three setups.
RESULTS: As reported in literature, cadence was higher on TMA than OG and all
other parameters were similar. However, cadence, forces, moments and power were
all higher on TMD than both OG and TMA.
CONCLUSIONS: Based on the measured propulsion biomechanics, we found that
propelling on treadmill with the wheelchair attached with elastic bands (TMA) seems
to be more representative of overground propulsion (OG) than propelling with the
wheelchair detached (TMD). This suggests that the reaction of the user to a detached
setup is more important that the dynamic effect of the elastic bands to the wheelchair.
More participants will be needed to confirm these observations.
A Massive Open Online Course For Teaching Physiotherapy Students And
Physiotherapists About Spinal Cord Injuries
LISA HARVEY1; JOANNE GLINSKY2; MD. SOHRAB HOSSAIN3; MD.
SHOFIQUL ISLAM4; RACHAEL LOWE5; TONY LOWE5
1John Walsh Centre for Rehabilitation Research, University of Sydney, Level 13,
Kolling Institute, Royal North Shore Hospital, St Leonards, Australia; 2John Walsh
Centre for Rehabilitation Research, University of Sydney, Research Officer, Level
13, Kolling Institute, Royal North Shore Hospital, St Leonards, Australia; 3Centre for
the Rehabilitation of the Paralysed, Head of Programs, CRP-Chapain, Savar,
Bangladesh; 4Bangladesh Health Professions Institute, Associate Professor, CRPChapain, Savar, Bangladesh; 5Physiopedia, Founding Director, London, London, UK
Introduction: It is difficult for universities to provide education to physiotherapy
students about spinal cord injuries (SCI). This is because few academics have
experience in SCI, particularly in countries where physiotherapy is a young
profession. This study aimed to investigate the effectiveness of a Massive Open
Online Course (MOOC) designed to educate physiotherapy students around the world
in SCI. Methods: A 5-week MOOC about the physiotherapy management of SCI was
run. Participation and satisfaction was quantified through pre and post knowledge
assessments, online evaluations, course engagement and internet usage. A randomised
controlled trial was embedded within the MOOC, which involved a subset of 44
Bangladeshi physiotherapy students. The 44 students were randomised to the MOOC
or a control condition. The primary outcome was knowledge. Results: 3,523
physiotherapist and students from 120 countries registered and 1,121 completed the
pre and post knowledge assessments. The median (IQR) results for the pre/post
knowledge assessments were 70% (60% to 80%) and 90% (80% to 95%),
respectively. These findings were not duplicated in the trial involving the Bangladeshi
students. For these students, the mean between group difference (95% CI) on
knowledge was 1 point (-1 to 3) on a 20 point scale indicating no benefit.
Conclusion: The MOOC was very popular and increased knowledge about SCI in
international physiotherapy students. However, it was not effective for teaching
physiotherapy students from Bangladesh. These students may have particular needs
which were not met by the MOOC or may have been limited by language.
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Www.physiotherapyexercises.com -- New Exercises And Features To Help
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Introduction: The aim of this project was to develop a freely available, web-based
resource to allow physiotherapists to create home exercise programs for people with
spinal cord injuries (SCI) and other disabilities. Methods: Experienced
physiotherapists identified appropriate exercises for people with different types of
SCI and other disabilities. Software was developed to enable physiotherapists to
search for exercises and then compile them into individualised exercise programs for
their patients. The exercises can be edited online or exported to WORD for editing. In
addition, recommended home exercise programs were compiled for patients with
typical impairments following SCI to help inexperienced physiotherapists prescribe
home exercise programs. Physiotherapists can provide patients with their exercise
programs in many different formats including as an App for their mobile devices.
Results: The website currently contains 1,000 exercises and has been translated by
teams of volunteer physiotherapists from around the world into 8 languages. It
averages 30,000 hits per month and is available for iPad, iPhones, and Android
devices. It was recently made one of the three official professional partners of the
World Confederation for Physical Therapy. Conclusion: This website is a free and
valuable resource for physiotherapists working in SCI. It has an expansive repertoire
of exercises which helps junior and inexperienced physiotherapists identify
appropriate exercises for their patients.
A Literature Review Of The Effects Of Hydrotherapy On Spinal Cord Injury
Patients.
EIMEAR SMITH
National Rehabilitation Hospital, Consultant in Rehabilitation Medicine, Rochestown
Avenue, Dun Laoghaire, Co. Dublin, Dublin, Ireland
Introduction: Hydrotherapy pool maintenance and staffing costs are substantial. As
the choice of activity-based rehabilitation modalities increases, within publicly
funded rehabilitation facilities, it may not be possible to provide all options.
Therefore, it is necessary to have evidence of treatment outcomes to aid decision
making for future delivery of therapy services.
Method: A free-text and keyword/MESH terms search was conducted of Medline,
EMBASE, CINAHL and Cochrane databases; 25 studies were identified; 17 have
been reviewed so far.
Results: Treatment outcomes are discussed as physiological changes and impact on
impairment or activity. The following physiological effects have been noted: (1) rise
in body temperature with limited capacity to regulate same, with repeated immersion;
(2) increase in plasma volume; (3) increased urine output; (4) increased systolic blood
pressure, cardiac output; (5) more than half of therapy time spent at 40% or higher
heart rate reserve, exceeding threshold for cardiorespiratory strain; (6) increased vital
capacity, forced expiratory volume in one second, inspiratory capacity; reduced
residual volume. Effects on impairments/activity were: (1) spasm severity, antispasticity medication requirements reduced; (2) improved lower limb strength,
balance; (3) gait pattern more closely resembled walking on land; (4) speed of
walking improved; (5) energy cost of walking reduced; (6) improved functional
independence measure. No studies examined long-term benefits of hydrotherapy or if
these effects carried over to land.
Conclusions: There is some evidence for benefits of hydrotherapy for spinal cord
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injured patients but further studies are necessary and should include long-term
functional outcome measures.
Prevalence Of Hypertension And Associated Risk Factors In Persons With
Long-term Spinal Cord Injury
Koppenhagen van Casper1; Poot Yvonne2; Adriaansen Jacinthe3; Post Marcel4
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3Rehabilitation Center De Hoogstraat, PhD student, Paradreef 2, Utrecht,
Netherlands; 4University of Groningen, Senior Researcher/ Professor, Paradreef 2,
Utrecht, Netherlands
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Introduction: Cardiovascular diseases emerge as one of the leading causes of
mortality in persons with spinal cord injury (SCI). Hypertension is an important risk
factor for it. Objective: Purpose of this study was to describe the prevalence of
diagnosed hypertension and associated risk factors in a cohort of individuals with
long-term SCI living in the Dutch community.
Methods: A cross sectional study among 282 persons with long-term SCI. Data were
derived from the database of the ALLRISC study. This study included persons with a
SCI of at least 10 years, an age at injury between 18 and 35 years, a current age
between 28 and 65 years and wheelchair dependency. Hypertension was defined as
diagnosed hypertension (history of hypertension or newly diagnosed hypertension
after referral to a cardiologist or general practitioner).
Results: The prevalence of hypertension was 21.5%, with an almost equal
distribution for men (21.7%) and women (20.8%). The associated risk factors,
controlled for all other factors in the model, were a lesion level below T1, a longer
time since injury, having diabetes mellitus, and using NSAID’s or acetylsalicylic.
Conclusion: In a cohort of Dutch persons with long-term SCI, the prevalence of
diagnosed hypertension was higher than the prevalence in the age-matched general
Dutch population. Therefore, routinely measurement of blood pressure is important.
Extra attention is needed for those with a higher risk.
Unveiling The Incidence And Aetiology Of TSCI In South Africa: Is It Any
Different?
CONRAN JOSEPH1; JULIE PHILLIPS2; KERSTIN WAHMAN3; LENA NILSSON
WIKMAR4
1Karolinska Institutet, PhD-Candidate, Huddinge, 14183, Stockholm, Sweden;
2University of the Western Cape, Post-graduate course coordinator, Bellville, Cape
Town, South Africa; 3Karolinska Institutet, Project manager, Huddinge, Stockholm,
Sweden; 4Karolinska Institutet, Senior lecturer, Huddinge, Stockholm, Sweden
Introduction: Injury to the spinal cord, due to trauma, affects persons irrespective of
age, gender, socio-economic background, ethnicity and demographic location.
Information concerning the epidemiology of traumatic spinal cord injury is scarce in
the developing world; thus hinders the initiation of prevention programs. This study
aimed to determine the annual incidence, aetiology, and injury characteristics of all
newly-injured survivors of TSCI in a region of South Africa.
Methods: A prospective, population-based design, with a one-year study period, was
implemented to recruit all survivors of acute TSCI within the catchment area. The
International Core Data Set for SCI was used and systematically completed by
specialist doctors once the newly-injured survived seven days. Data were analysed
descriptively.
Results: In total, 147 cases of acute TSCI were identified and 145 were included in
the study. The male to female ratio was 5.9:1 and the mean age was 33.5 years,
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ranging from 18 to 93. The crude incidence rate was 75.6 per million (95% CI: 64.388.8) with assault as the main cause of injury, accounting for 59.3% of the cases,
followed by transport-related causes (26.3%) and falls (11.7%). Most injuries
occurred in the cervical spine (53%), and American Spinal Injury Association
Impairment Scale A severity was most common (39.3%) in the cohort.
Conclusion: The incidence rate of TSCI in a region of South Africa was high when
compared to previously postulated figures for the country. There is a need for primary
preventative strategies to target younger men that are exposed to interpersonal
violence.
Mortality Risk Factor Trends During The Past Five Decades Among Persons
With Spinal Cord Injury
MICHAEL DEVIVO1; YUYING CHEN2
1Univesity of Alabama at Birmingham, Birmingham, AL, USA; 2University of
Alabama at Birmingham, Associate Professor, 515 Spain Rehab Center, 1717 Sixth
Avenue South, Birmingham, AL, 35233, USA
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Introduction: Overall, life expectancies of persons with spinal cord injuries remain
significantly below normal and have not improved in 30 years. This study used the
National Spinal Cord Injury Statistical Center database to examine trends in mortality
risk factors to identify whether improvements in life expectancy may have occurred
in any subsets of persons with SCI based on age, sex, race/ethnicity, cause of injury,
education, injury severity, or availability of health insurance.
Methods: The study population included 51,308 persons followed for 700,269 years
(average follow-up = 13.65 years). All injury levels and AIS grades were included. In
that time 13,690 persons died. Follow-up years were divided into decades (1970-79,
1980-89, 1990-99, 2000-09, and 2010-14). For each decade, a person-year logistic
regression model was developed to identify the impact of each risk factor (odds ratios
and 95% confidence limits) on the likelihood of dying each year. The odds ratios
were then compared across decades.
Results: No significant trends were observed in the effects of age, sex, or education.
The odds ratios for violence-induced injury, AIS grades A, B, and C, ventilatordependency, cervical injury, and post-injury years 1 and 2 are lower than in the past.
The positive effects of good insurance coverage, Asian race and Hispanic ethnicity
are stronger than in the past.
Conclusions: Findings suggest that life expectancies are improving for ventilatordependent persons and that access to good quality care is increasingly important.
Differences in life expectancy between cervical and lower injury levels and among
AIS grades are diminishing.
An International Multi-centre Audit To Assess Resources Allocation And
Nutritional Practices In Spinal Cord Injury Centres.
SAMFORD WONG1; SHASHI HIRANI2; DOUGLAS CHARLTON3; STUART
COALWOOD4; CAROLYN TAYLOR5; MOFID SAIF6
1NATIONAL SPINAL INJURIES CENTRE, DIETETIC RESEARCH LEAD, Stoke
Mandeville Hospital, Mandeville Road, Aylesbury, UK; 2CITY UNIVERSITY,
LONODN, SENIOR LECTURER, City University London, Mandeville Road,
LONDON, UK; 3NATIONAL SPINAL INJURIES CENTRE, ASSOCIATE CHIEF
NURSE, Stoke Mandeville Hospital, Mandeville Road, Aylesbury, UK;
4NATIONAL SPINAL INJURIES CENTRE, Stoke Mandeville Hospital, stoke
mandeville, UK; 5Princess Royal Spinal Injuries Centre, Specialist Dietitian,
Sheffield Teaching Hospital, Sheffield, UK; 6NATIONAL SPINAL INJURIES
CENTRE, CONSULTANT SURGEON, Stoke Mandeville Hospital, Mandeville
Road, Aylesbury, UK
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Introduction: There is still uncertainty about the resource distribution between spinal
cord injury centre (SCICs) and this may have implications to the quality of patient
care.1 The present study aimed to review the service provision in SCICs; to establish
and compare how much time dietitians spend in direct and indirect contact with
patients, and to document current nutritional screening practices.
Methods: All 12 SCICs in the United Kingdom and the Republic of Ireland were
surveyed by questionnaire in April 2014. Data collected included the number of
whole-time-equivalent staff available, whether they use of nutrition screening tools. A
work sampling tool was used to capture dietetic activity for a period of one week.
Results: Eight (66.7%) SCICs responded (390/531 of total beds) and the average
numbers of patients per whole-time-equivalent staff, including consultants (20.3),
nurses (1.1), dietitians (99.5), physiotherapists (5.6), occupational therapists (8.8)
were recorded. Six out of eight SCICs used a validated nutritional screening tool.
Thirty-two work sampling tool were analysed, dietitians spend 39.1% of the working
day in direct patient-related activities. Dietetic staffing levels are varied and below
clinical recommendations in 6 out of 8 SCICs.
Conclusion: The resources allocated to nutritional care in SCICs appear to be limited.
This suggests malnutrition may continue to be under-recongnised and under-treated.
To address the complex nutritional needs of this special population group, there is a
clear need to establish staffing level for dietitians. Information collected from the
present study could contribute to the supply analysis of future workforce planning
exercise.
Reference: 1. Wong S et al (2012) Spinal Cord 50, 132-135.
Pediatric Cervical Spinal Cord Injury -- A Retrospective Outcome Analysis
Hoegel Florian
Center of Spinal Cord Injury, Doctor, BG-Trauma Center Murnau, Prof. Kuentscher
Str. 8, 82418 Murnau, Germany
Background: Spinal cord injury of children and adolescents is rather rare and in
literature mostly described in case reports. Methods; We retrospectively analyzed 26
cases of traumatic tetraplegia regarding the level of injury and grade of palsy, kind of
treatment and duration of ventilation during 2003-2013. Also complications were
assessed. Outcome was measured by the SCIM score and AIS with regards to the
EMSCI protocol. Results: During a 10 year period 26 patients with an age under 18
years were included. Most injuries happened by traffic accidents, followed by header
into dead water. The mean age was 15 years. Initially 18 cases showed a complete
tetraplegia (AIS A) and after discharge it decreased to 16 cases. A downshifting of
the level of injury was detected in one case. In 24 cases instable fractures were
observed and initially stabilized from anterior in 20 cases and by Halo in 2 cases. One
was operated over anterior and posterior approach. Assisted ventilation was necessary
for 6 weeks in mean after injury and a permanent ventilation was needed in 3 cases.
During this period 2 pneumonia were assessed, one esophageal fistula had to be
treated. One tracheal occlusion after traumatic percutaneous tracheotomy occurred.
Regarding the functional outcome patients improved their functional skills up to
37/100 points (SCIM) and a shifting in the AIS was observed in 23% towards better
muscle values. Conclusion: Traumatic tetraplegia in patients under 18 years is an
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injury of the adolescent mostly with highly instable fractures and a long period of
hospital treatment.
Probiotics Use In Spinal Cord Injury Centres: An International Survey Of Four
Western European Countries
SAMFORD WONG1; EIMEAR SMITH2; NAVEEN KUMAR3; ELLEN ROELS4;
WILLEMIJN FABER5; MOFID SAIF6
1NATIONAL SPINAL INJURIES CENTRE, DIETETIC RESEARCH LEAD, Stoke
Mandeville Hospital, Mandeville Road, Aylesbury, UK; 2NATIONAL
REHABILITATION HOSPITAL, CONSULTANT PHYSICIAN, National
Rehabilitation Hospital, DUBLIN, Ireland; 3MIDLAND CENTRE OF SPINAL
INJURY, CONSULTANT SURGEON, THE ROBERT JONES AND AGNES
HUNT ORTHOPAEDIC HOSPIT, OSWESTRY, UK; 4UNIVERSITY HOSPITALS
LEUVEN, CONSULTANT PHYSICIAN, PHUSICAL AND REHABILITATION
MEDICINE, LEUVEN, Belgium; 5HELIOMARE REHABILITATION CENTRE,
CONSULTANT PHYSICIAN, WIJKAAN ZEE, THE NETHERLANDS, THE
NETHERLANDS, Netherlands; 6NATIONAL SPINAL INJURIES CENTRE,
CONSULTANT SURGEON, Stoke Mandeville Hospital, Mandeville Road,
Aylesbury, UK

S2P87

Introduction: Probioticscould prevent antibiotic-associated- and C. difficileassociated- diarrhoea (AAD/CDAD).1 Some SCI center (SCICs) practitioners
consider probioticsgenerically and may not realise that efficacy can bestrain-, dose-,
and disease-specific.
Methods: One to four SCICs per country (depending on population size) were
surveyed (UK: n=4; the Netherlands: n=2; Belgium: n=1; Republic of Ireland: n=1) to
(a) determine if any probiotics were stocked; (b) determine whether those probiotics
were evidence-based and; (c) document C. difficile infection (CDI) practices.
Results: All SCICs responded to the survey (7 physicians, 3 microbiologists, 1 nurse
and 3 dietitians). Two (25%) stocked probiotics; eleven probiotics were identified.
The preferred probiotics for preventing AAD/CDAD were Lactobacillus casei DN114001 (37.5%) or L.casei Shirota (25%). A systematic search, however, identified
only one trial reporting probiotic prevention of AAD in SCI patients2. The mean
patient days were 14,450 d/yr (range 6,570 to 35,678 d/yr). Mean CDI cases per
10,000 patient-days were 0.76 (range 0.00 to 1.08). CDI diagnostic definitions were
documented (75%: EIA for C. difficile toxin A/B; 25%: C. difficile-specific
glutamate dehydrogenase). Definitions of diarrhoea varied (n=2 [25%]:≥2 watery
stools type 5,6 or 7 (Bristol stool scale) over 24 hours; n=2 [25%]:≥3 or more loose or
liquid stools per day; n=4 [50%] used other definitions).
Conclusion: Most SCICs did not stock theprobiotic that was supported by reliable
evidence of efficacy for AAD/CDAD. The data also emphasise the importance of
using a standardized definition of diarrhoea when conducted future AAD/CDAD
research.
Acknowledgement: SCI probiotic study group: Ali Jamous, Shashi P Hirani, Jean
O’Driscoll, Ilse van Nes, Maureen Coggrave and Alan McLean
References
1.Pattani R et al (2013) Open Med 28, e56-e67.
2.Wong S et al (2014) Br J Nutr 111, 672-678.
The Norwegian Spinal Cord Injury Registry (NorSCIR) Results From Quality
Registry In Norway 2011 -- 2013
Annette Halvorsen1; Ann Louise Pettersen2; Siv Anita Horn3; Tiina Rekand4;
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The Norwegian Spinal Cord Injury Registry (NorSCIR)
Results from quality registry in Norway 2011 – 2013
Halvorsen A1, Pettersen AL1, Horn SA2, Rekand T3, on behalf of the Steering
committee NorSCIR.
1 Departments

of Medical Quality Registries and Spinal Cord Injury, St Olavs
University Hospital, Trondheim, Norway. 2 Department of Spinal Cord Injury and
Multitrauma, Sunnaas Hospital, Nesodden, Norway. 3 Department of Neurology,
Haukeland University Hospital, Norway.
Introduction: A spinal cord injury (SCI) may cause life-long impairment with various
late complications that requires management, and follow up. NorSCIR was
established in 2009 as a result of a collaboration between all SCI units and the Spinal
Cord Injuries Association (LARS).
Methods: NorSCIR has been in operation since 2011 and was approved as a national
quality registry in 2012. NorSCIR is based on variables from the international SCI
Data Sets. The registry is electronically and web based, with written informed consent
and secured communication. A reporting system is developed.
Results: Data from 2011-2013 includes 297 individuals. We observed predominance
of men (72%). Most individuals suffer from traumatic SCI (60%), fall is the main
cause of traumatic SCI. Non-traumatic SCI occurred most frequently 61 – 75yrs. 75%
are discharged to their homes.
Conclusion: The data collected through NorSCIR provides valuable information
about SCI profile and will in the future contribute in the improvement of the quality
of SCI management in Norway. The registry will help to estimate annual incidence
rate of traumatic SCI.
Steering Committee: Leif Arild Fjellheim, LARS; Ellen E Schaanning2, Silje S.
Knutsen3
Long Term Outcome Of Paediatric Spinal Cord Injury
RICHA KULSHRESTHA1; NAVEEN KUMAR2; JR CHOWDHURY2; W EL
MASRI3; AE OSMAN2
1Robert Jones and Agnes Hunt Orthopaedic Hospital, Consultant, Oswestry, UK;
2Robert Jones and Agnes Hunt Orthopaedic Hospital, Consultant, Gobowen,
Oswestry, UK; 3Keele University, Honorary Professor, Gobowen, Oswestry, UK
Introduction: Spinal cord injuries (SCIs) are relatively uncommon in children and
evidence about long term outcomes is limited. This study was performed to determine
incidence of long term complications in patients sustaining injuries in childhood (0
-18 years) and who were followed up at a single dedicated Spinal Injuries Centre in
the UK. Method: Retrospective review of clinical records of all patients injured at or
less than 18 years of age and who were injured between 1977 and 1999.
Complications studied were renal, bowel, musculoskeletal, and pressure ulcers.
Follow up ranged between 12-43years (average 27 years) Results: Of 69 individuals
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(47 males, 22 females) the median age at injury was 17 years (range 0y– 18y). 68%
(47/69) were older than 13 years at injury. 74%(51/69) had traumatic injuries 49%
(34/69) had neurological level of T6 and above. 80%(55/69) had paraplegia and 20%
(14/69) had quadriplegia. Of the patients without preceding spinal pathology 29%
(17/59) developed scoliosis. Only 29%(5/17) of these required corrective surgery.
26%(18/69) had pressure ulcers. Of these 3 had stage 3 ulceration over ischium and
left lower leg. 88%(61/69) were on a satisfactory bowel program however 3 patients
had colostomy. Six patients had urinary diversion/stoma. 75%(52/69) were
independently performing daily care, 46%(32/69) could drive and 39%(27/69) were
in employment or higher education. Conclusions: Our study demonstrates the
manifestation of complications of SCI in those injured as a child and demonstrates
good long term functional outcome after undergoing rehabilitation and regular follow
up and monitoring at our Centre.
Socioeconomic Status And Health Care Access After Spinal Cord Injury: A
Comparison Of Population-based And Clinically-based Cohorts
LEE SAUNDERS1; JAMES KRAUSE2
1Medical University of South Carolina, 77 President St, MSC 700, Charleston, USA;
2Medical University of South Carolina, Associate Dean for Research, 77 President St,
C101, MSC 700, Charleston, USA

S2P91

Introduction: The majority of spinal cord injury (SCI) research is conducted by
identifying participants through clinical sources such as inpatient rehabilitation. This
could limit the generalizability of results to those who did not receive care at these
facilities. The purpose of this study was to compare demographics, injury
characteristics, socioeconomic status (SES), and health care access (HCA) between a
population-based cohort from a statewide surveillance system and a clinically-based
cohort of persons with SCI.
Methods: Adults with SCI of at least 1 year duration were identified through a
population-based cohort (n=833) and a clinically-based cohort (n=1,689), and
responded to an assessment of SES and HCA. The cohorts were compared on these
variables.
Results: Participants in the clinical cohort were more likely to be white and have
more severe injuries than the population cohort. Differences in SES and HCA
included household income, where 60.2% of the population cohort had less than
$25,000 in income compared with 46.3% of the clinical cohort. After controlling for
other factors, the clinical cohort was more likely to have higher education and greater
HCA as defined by having private insurance and being less likely to postpone care
due to cost or transportation.
Conclusions: There were clear differences between the population and clinically
based cohorts with respect to demographics, injury characteristics, SES, and HCA.
These disparities highlight a need to study long term health outcomes in a populationbased cohort which includes those who may have more limited access to resources
than clinically-based cohorts.
Rolling Resistance And Propulsion Efficiency In Manual And Power-assisted
Wheelchair Propulsion
THOMAS JANSSEN1; EFTHYMIA PAVLIDOU2; MARIEKE KLOOSTERMAN3;
HANS RIETMAN4; JAAP BUURKE3
1Amsterdam Rehabilitation Research Center | Reade, Amsterdam, Netherlands; 2VU
University Amsterdam, Researcher, Faculty of Human Movement Sciences, Van der
Boechorststraat 9, Amsterdam, Netherlands; 3Roessingh Research and Development,
Researcher, Roessinghsbleekweg 33b, Enschede, Netherlands; 4Roessingh Research
and Development, Professor, Roessinghsbleekweg 33b, Enschede, Netherlands
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Introduction. Power-assisted wheelchairs (PAWs) assist manual propulsion by
motors integrated into the wheels, leading to less effort at the same speed compared
to manual propulsion. However, this is not necessarily the case, since the extra weight
of the motor may increase rolling resistance, or potential necessary changes in
propulsion technique may affect performance. The aim of this study, therefore, was to
evaluate rolling resistance, energy expenditure and propulsion efficiency using a
manual vs PAW wheelchair.
Methods. Ten able-bodied individuals participated. For 2 types of wheelchair,
manual (M) and PAW, rolling resistance was determined in a drag test on a motordriven treadmill. Subsequently, three 6-min propulsion sets were performed on the
treadmill with different wheelchairs (M, PAW, and extra-PAW (with extra motor
assistance)) at equal submaximal power output (PO). Energy expenditure was
obtained with a portable gas analyzer and propulsion efficiency calculated
(PO/energy expenditure). NB: for the PAWs, PO is the PO from the user AND the
motor.
Results. Rolling resistance of M (±10N) was lower (±29%, p=0.002) than of the
PAWs (±14N). Energy expenditure was higher in M and PAW than in extra-PAW
propulsion (p=.006, p=.013), while M and PAW did not differ. Propulsion efficiency
of extra-PAW was higher than M and PAW (p=.008, p=.001), while M and PAW did
not differ.
Conclusion. PAWs have a higher rolling resistance. PAW propulsion is effective in
increasing propulsion efficiency compared to manual wheelchair propulsion, but only
if the motor delivers more support than to only overcome the increased rolling
resistance.
Psychoactive Substance Abuse In Individuals With Spinal Cord Injury
MYRIANE TÉTRAULT1; FRÉDÉRIQUE COURTOIS2
1Services de santé et des services sociaux du Québec, Clinical psychologist,
Montreal, Canada; 2Université du Québec à Montréal, Full professor, CP 8888 succ
centre-ville, Montreal, Canada
Introduction :
Psychoactive substance abuse (PSA) in individual with spinal cord injury (SCI) have
detrimental effects on health and rehabilitation. Yet, few studies explored PSA use
following hospital discharge.
Method :
85 individuals with SCI (M=44yo) who had completed their rehabilitation 6,9 years
before the study participated. 76% were men, 24% women. 51% had cervical lesions,
41% thoracic, 8% lumbosacral, and 51% had complete (AIS-A), 49% incomplete
lesions (11% AIS-B, 10% AIS-C, 24% AIS-D, 4% AIS-E). Participants completed
questionnaires on PSA (DEBA-A/D), psychopathology (SCID-I and II), intolerance
to uncertainty (QII), social support, and McGill Pain questionnaire (MPQ).
Results:
89,4% reported use of alcohol, 31,8% illicit drugs, 3,5% sedative medication
preinjury. During rehabilitation, prevalence dropped to 43,5% for alcohol, 16,5%
illicit drugs, but increased to 16,5% for sedative medication. Following hospital
discharge, prevalence increased to 83,5% for alcohol, 22,3% illicit drugs, and
dropped to 5.95% for sedative medication.
High risk PSA users significantly diminished their alcohol use during rehabilitation
compared to preinjury (McNemar=7,5; p<0,001), but significantly increased it
following hospital discharge (McNemar = 0,95; p<0,05). Overall PSA use
significantly increased from preinjury to hospital discharge (McNemar = 13,9;
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p<0,001). No significant results were found for drugs and medication.
Variables including depression (r=0,24 p<0,02), social phobia (r=0,22 p<0,04),
posttraumatic stress (r=0,22 p<0,04), antisocial personality (r=0,52 p<0,00),
intolerance to uncertainty (r=0,25 p<0,03), and social support (r=-0,24) significantly
correlated with PSA during rehabilitation, depression significantly correlated with
PSA following hospital discharge (r=0,24 p<0,02), but only pre-injury PSA
significantly predicted current PSA abuse (r=0,29 p<0,00; OR=9,89).
Conclusion:
Individuals at risk of PSA need to be assessed during rehabilitation but also following
hospital discharge, especially for those already using PSA preinjury.
Recumbent Rehabilitation Vs Early Mobilisation Following Spinal Cord InjuryEffect On Neurological Status
PIERA SANTULLO1; SURENDRA BANDI2; CHALIL VINOD2; ARAM FARD2;
SILVIA ANTIGA1; RESHAN JAYASINGHE3
1DUKE OF CORNWALL SPINAL TREATMENT CENTRE, spR, District Hospital
Salisbury Wiltshire SP2 8BJ, SALISBURY, UK; 2DUKE OF CORNWALL SPINAL
TREATMENT CENTRE, CONSULTANT, District Hospital Salisbury Wiltshire SP2
8BJ, SALISBURY, UK; 3Salisbury Spinal Treatment Centre, SALISBURY, UK
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Introduction and aims
Secondary spinal cord injury following a primary traumatic injury to the spinal cord
is well described in the literature. Hypotension, hypoxia and ischemia were identified
to be responsible for the secondary injury. The risk of hypotension and hypoxia was
found to be minimal in recumbent position and therefore can be prevented by
rehabilitation in recumbent position. At our centre, recumbent rehabilitation (RR) is
offered for 6 weeks following injury.The aim of our study was to observe any
changes in the AIS score, neurological level, motor level and motor score following
RR
Material and methods
A retrospective study of SCI patients admitted to the Duke of Cornwall Spinal
Treatment Centre from 2012-2014. Inclusion criteria: traumatic SCI,documented
ASIA assessment on admission and at discharge, C1 to T12 neurological level on
admission; complete patients having RR; incomplete patients either treated with RR
and were mobilised without RR (nRR).For statistical analysis: Minitab 14 and StatXact 4
Results
46 patients. RR patients: 34. nRR: 12. There was statistical significant correlation
between the variation in neurological level, changes in right and left motor level, and
the RR treatment. . Also, significant correlation was found between RR and changes
in the upper limb motor score. None of the RRpatients had loss in power.
Conclusions
RRpatients showed a greater propensity to improve neurological function than nRR;
patientsRR did not result in deterioration in motor power.There was a significant
correlation between RR and improvement of neurological findings. A randomised
case control study is necessary to know the advantages and disadvantages of RR
patients.
Electrical Stimulation-induced Leg Muscle Activation Increases Energy
Expenditure During Daily Activities
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Sciences, Amsterdam, Netherlands; 3Amsterdam Rehabilitation Research Center |
Reade, Researcher, Overtoom 283, Amsterdam, Netherlands; 4Amsterdam
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Introduction. Obesity, increasingly common in individuals with spinal cord injuries
(SCI), is for a large part due to an inactive lifestyle and a markedly lower resting
energy expenditure (EE) as a result of the paralyzed muscle atrophy. A possible
contribution to a solution is by increasing EE by electrical stimulation (ES)-induced
activation of the paralyzed muscles. The purpose of our study was to evaluate if ESinduced muscle activation can be used during daily activities to increase EE.
Methods. Nine men with a chronic SCI (C4/5-T11; ASIA A-C) performed 3
standardized daily activities for 30min each: lying on a bed (L), sitting in a
wheelchair reading a book (S), and submaximal wheelchair propulsion on a treadmill
(WC) while wearing a garment with built-in electrodes. During 20min of each
activity, gluteal, hamstring, and quadriceps muscles were simultaneously activated
using ES (50Hz) at individually adjusted comfortable current amplitude levels. EE
was derived from oxygen uptake measurements using a portable gas analysis system.
Results. ES-induced activation was well tolerated by all participants and did not
hinder the tasks performed. EE during L, S, and WC with ES (416±133, 375±70,
673±187 kJ/hr, resp.) was higher (p<0.05) than without ES (342±81, 318±38,
617±177 kJ/hr). This suggests that ±3-4 hr/day of activation is needed to counteract
the average 182 kJ/day excess caloric intake found in SCI (De Groot 2010).
Conclusion. ES-induced paralyzed muscle activation markedly increases EE during
daily activities in SCI and might therefore be a potential way to help counteracting
the development of obesity.
Use Of Transanal Irrigation By People With Cauda Equina Syndrome
KAREN ETHANS1; JESSIE SHEA2; NICOLE DUBOIS3; ALAN CASEY4
1Health Sciences Centre, Director, SCI Rehabilitation Unit, RR135 800 Sherbrook St,
WInnipeg, Canada; 2Health Sciences Centre, Research Associate, RR259 800
Sherbrook St, Winnipeg, Canada; 3Health Sciences Centre, Clinic Nurse, RR261 800
Sherbrook St, Winnipeg, Canada; 4Health Sciences Centre, Physiatrist, RR145 800
Sherbrook St, Winnipeg, Canada
Introduction: People with Cauda Equina Syndrome (CES) often suffer from
neurogenic bowel, with constipation, incontinence, lengthy bowel routines and very
slow transit times. Coloplast’s “Peristeen Anal Irrigation System” is a transanal
irrigation system (TAI) used successfully by many people with neurological disorders
and bowel issues. Currently there are no studies assessing its efficacy in people with
CES.
Objectives: Pilot study to determine efficacy and patient satisfaction with TAI in
people with CES.
Methods: Ten participants with CES and neurogenic bowel used TAI regularly for ten
weeks. This involves inserting a rectal catheter, inflating a balloon and rhythmically
pumping water into the descending colon, then deflating the balloon, releasing the
water and colon contents. Primary outcome measures were constipation (Cleveland
Constipation) and incontinence (St. Mark’s) measures.
Results to date: Seven participants have completed the study. For those with
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constipation, constipation scores improved from 18.5 to 13.0 (p<0.05). For those with
incontinence, incontinence scores improved from 17.0 to 12.5 (p<0.05). Colonic
transit time decreased from 99.5 to 76.5 hours (p=0.056; norm is 24-72 hours).
Neurogenic Bowel Score improved from 16.6 (severe dysfunction) to 7.4 (minor
dysfunction) (p<0.05) and overall Quality of Life Score improved from 26 to 34
(p=0.08). Participants strongly agreed that TAI improved their bowel function and
quality of life.
Conclusions: Constipation, incontinence, and neurogenic bowel scores all improved
with TAI. Colonic transit time decreased, but did not quite reach significance. Most
participants were satisfied with the system, and continue to use it for their normal
bowel routine.
Persistent Neuropathic Pain After SCI: Impact On Life And Participation And
How To Deal With It
EVA WIDERSTRÖM-NOGA1; KIMBERLY ANDERSON2; MARCEL POST3
1University of Miami Miller School of Medicine / The Miami Project to Cure
Paralysis, Professor, Lois Pope LIFE Center, R-48, 1095 NW 14th Terrace, Miami,
FL 33136, USA; 2University of Miami Miller School of Medicine / The Miami
Project to Cure Paralysis, Associate Professor, Lois Pope LIFE Center, R-48, 1095
NW 14th Terrace, Miami, FL 33136, USA; 3University Medical Center Groningen /
De Hoogstraat and University Medical Center Utrecht, Professor in Spinal Cord
Injury, De Hoogstraat, Paranadreef 2, 3563AZ Utrecht, Netherlands
Persistent pain after SCI significantly impacts on life after SCI. Current medical
treatments are only minimally effective so that the majority of people with SCI
continue to live and age with unrelenting pain. In order to help people reduce the
impact of their pain on their daily lives, we need to increase our understanding of how
people with SCI self-manage and cope with persistent pain. We also need to
understand the roles of cognitive processes in coping and reducing the impact of pain
after SCI and how coping can be optimized.
At the completion of this workshop the participant will understand:
1. How pain impacts on life and participation.
2. How people with SCI cope and self-manage persistent pain.
3. What aspects of pain are particularly hard to cope with.
4. How people with SCI can learn to cope better with persistent pain.
Three speakers will present in this workshop: Dr. Kimberly Anderson will speak
about how persistent pain impacts on daily function and participation. She will
integrate both quantitative and qualitative data in her talk entitled: Living with pain
and SCI: Impact on every day function and participation. Dr. Eva WiderströmNoga will speak about which self-remedies and coping strategies people use to deal
with daily pain based upon both qualitative and quantitative data. She will also
discuss specific aspects of pain that may influence a person’s ability to reduce pain
impact. Her talk will be entitled: Self-management and coping with pain – role of
pain characteristics. Prof. Marcel Post will talk about coping strategies that can be
used to reduce the impact of pain on a persons’ quality of life after SCI. His talk will
be entitled: Modifying pain coping and pain cognitions through a
multidisciplinary cognitive behavioral pain program; mechanisms and who
benefited most?
Each talk will last 20 minutes, and these will be followed by a 30 minute discussion
involving a person with SCI who experiences persistent pain as a consequence of SCI
(Ms. Jocelyn Tomkinson). This discussion will have an open format and conference
participants will be encouraged to participate.
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Transplantation Of Human IPS Cell-derived Oligodendrocyte Precursor Cells
For Chronic Spinal Cord Injury In Adult Mice
Soya Kawabata1; Morito Takano1; Yuko Numasawa2; Akio Iwanami1; Hideyuki
Okano3; Masaya Nakamura1
1Department of Orthopaedic Surgery, Keio University School of Medicine, 35
Shinanomachi Shinjuku-ku, Tokyo, Japan; 2Department of Pediatrics, Keio
University School of Medicine, 35 Shinanomachi Shinjuku-ku, Tokyo, Japan;
3Department of Physiology, Keio University School of Medicine, 35 Shinanomachi
Shinjuku-ku, Tokyo, Japan
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Introduction: Previously we demonstrated that there was no functional recovery after
transplantation of neural stem/ progenitor cells for chronic spinal cord injury (SCI). It
is known that remyelination of demyelinated axons could be a viable target in
transplantation therapy for chronic SCI. Recently we have developed a new
differentiation protocol, which enables to induce oligodendrocyte precursor cell (iPSOPC) (Numasawa et al, Stem Cell reports 2014). Here we verified the effectiveness
of transplanted hiPS-OPC for chronic SCI in adult mice.
Methods: hiPSC-OPCs were induced from pre-evaluated safe iPS cell line (201B7).
Contusive SCI were induced in Nonobese diabetic/severe combined
immunodeficiency mice and hiPSC-OPCs were transplanted into the injured spinal
cord 45 days after SCI. Phosphate buffered saline was injected as a vehicle control
group. For histological analyses, mice were intracardially perfused 12 weeks after
transplantation. Locomotive motor functions were periodically assessed and
electrophysiological examinations were also performed 12 weeks after
transplantation.
Results: Many grafted cells were survived and differentiated into MBP-positive
mature oligodendrocytes, which resulted in the increase of Luxol fast blue +
myelination areas in the transplantation group compared to the control group.
Immuno-electron microscopic analyses revealed that transplanted cells derived
oligodendrocytes formed myelin sheathes. However, no significant motor function
recovery was observed in the hiPSC-OPC grafted group, compared to the vehicle
control group.
Conclusion: The effectiveness of hiPSC-OPC transplantation for chronic SCI was
restricted compared to the transplantation for subacute SCI. Combination therapy of
hiPSC-OPCs transplantation with rehabilitation may be critical to achieve functional
recovery for chronic SCI.
Mechanism Of Injury Vs AO Spine Classification: Which Better Characterizes
Spinal Cord Injury?
VANESSA NOONAN1; MARCEL DVORAK2; BRIAN KWON2; NADER
FALLAH3; CUMHUR ONER4; ALEXANDER VACCARO5
1Rick Hansen Institute, Director of Research, 6400-818 West 10th Avenue,
Vancouver, Canada; 2University of British Columbia, Professor, 6100-818 West 10th
Avenue, Vancouver, Canada; 3Rick Hansen Institute, Senior Medical Statistician,
6400-818 West 10th Avenue, Vancouver, Canada; 4Spine Unit, University Medical
Center Utrecht, Program Director, HP G 05.228, PO Box 85500 3508 GA, Utrecht,
Netherlands; 5Jefferson University Hospital, Professor, 925 Chestnut Street 5th Floor,
Philadelphia, Estonia
Introduction: Mechanism of injury (MOI-assault,sport,fall,transport,other) is often
reported as a descriptor of the characteristics of study participants that may influence
neurological injury severity. The AO Spine Injury Cervical Classification (AOSIC)
describes the spinal column injury in categories: axial compression (A); distraction
(B) and translation (C). If valid, the AOSIC should correlate closely with initial
severity of neurological injury.
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Methods: Baseline neurological severity of SCI (AIS) was correlated with the MOI
and the AOSIC for individuals with cervical injuries (C0-T1) from the Vancouver
RHSCIR site. MOI and AOSIC as well as age, gender, Injury Severity Score (ISS),
and level of injury were correlated with baseline AIS using multinomial logistic
regression.
Results: In 849 participants, the distribution of the AOSIC differed across the
categories of MOI; with more AOSIC C injuries occurred with transport and more
AOSIC A injuries from falls (p<0.0001). When AOSIC and MOI were correlated
with initial AIS (controlling for age, gender, ISS, and level of injury), there was no
correlation between MOI and AIS (p>0.05), but AOSIC A and B injuries were
significantly more likely to present as less severe AIS C or D injuries (p≤0.001) than
A or B injuries.
Conclusion: The more severe AOSIC injuries (C) correlate to more severe AIS (A
and B) while the MOI does not relate to the severity of SCI. When describing the
characteristics of study participants, it is more relevant to report on the AOSIC than
the MOI since the AO Classification more closely correlates to the initial neurological
severity of the injury than does the mechanism of how the injury occurred.
Factors That Predict Survival In Spinal Cord Injury: Analysis Of Both
Traumatic And Non-Traumatic Etiologies
BRYNDON HATCH1; RONALD REEVES2; TINA WOOD-WENTZ3; MARIE
WALKER4; JEFFREY PAYNE5
1Mayo Clinic, Rochster, MN, Resident Physician, 6189 Hillsboro Dr NW, Rochester,
USA; 2Mayo Clinic, Rochster, MN, Attending Physician, 200 First St SW, Rochester,
USA; 3Mayo Clinic, Rochster, MN, Biostatistician, 200 First St SW, Rochester,
USA; 4Rockford Spine Center, Attending Physician, 2902 McFarland Rd, Suite 300,
Rockford, USA; 5Mayo Clinic, Faribault, MN, Attending Physician, 924 First St NE,
Faribault, USA
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Introduction: Non-traumatic spinal cord injury (NT SCI) compromises a significant
proportion of all causes of SCI. This retrospective study was designed to identify
factors predictive of mortality after myelopathy from any etiology.
Methods: Medical record and Social Security Death Index review for 759
participants, (535 NT SCI, 221 traumatic) was conducted to determine survival
duration. All patients were discharged from inpatient rehabilitation between January
1,1995 through December 31, 2003. A multiple variable Cox proportional hazards
regression model was constructed to predict survival after discharge, comparing age,
sex, etiology of SCI (traumatic, cancer, vascular, degenerative, or other nontraumatic), level of injury (tetraplegia vs paraplegia), dismissal FIM score, change in
FIM score, and rehabilitation length of stay.
Results: Median follow up time was 11.4 years. 58% had paraparesis/paraplegia;
11% had complete injuries; 64% were male; median length of stay was 16 days (IQR
9, 28) days. Factors found to be independently predictive of decreased survival were
increased age (HR 1.58, CI 1.46-1.71), male sex (1.45, 1.15-1.83), lower dismissal
FIM score (-10 points, 1.28, 1.20-1.37), and all subgroups of NT SCI (Cancer 4.34,
3.03-6.23; Vascular 2.44, 1.58-3.79; Degenerative 1.74, 1.19-2.54; Other 2.32, 1.513.57).
Conclusions: Factors that independently decreased survival after spinal cord injury
were increased age, male sex, and lower dismissal FIM scores. After controlling for
differences in age and other factors, all NT SCI etiologies were associated with
increased mortality compared to traumatic SCI.
Incidence, Type And Costs Of Complications Following Traumatic Spinal Cord
Injury In Victoria, Australia
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Belinda Gabbe1; Andrew Nunn2
1Monash University, Head, Pre-hospital, Emergency and Trauma Research, DEPM,
The Alfred Centre, Commercial Rd, Melbourne, Australia; 2Austin Health, Director,
Victoria Spinal Cord Service, Royal Talbot Rehabilitation Centre, 1 Yarra Boulevard,
Kew, Australia
INTRODUCTION: Spinal cord injury (SCI) patients face complex and ongoing
challenges in their care and recovery. This project aimed to describe the incidence,
type and cost of complications resulting in hospitalisations in the first two years
following traumatic SCI in Victoria, Australia.
METHODS: Linked population hospital discharge and emergency department (ED)
presentation data were used. Traumatic SCI cases with a date of injury from 2008 to
2011, who survived to hospital discharge, were included. ICD-10-AM codes were
used to define the reason for hospitalisation. Diagnosis Related Group (DRG), and
Urgency Related Group (URG), cost weights were used to calculate the cost of
hospitalisation for SCI complications with all costs scaled up to 2012 Australian
dollars (AUD).
RESULTS: Of the 548 SCI cases, 192 (35%) experienced 464 (mean 2.4, range 1-11)
readmissions to hospital for SCI complications. 120 (22%) presented at least once to
ED, within two years of injury. 61% of ED presentations were admitted to hospital
from the ED. The cost of hospital readmissions was AUD 6,545,083 and AUD
113,349 for ED presentations. The median (IQR) cost was AUD 18,904 (7,54043,656) per readmission and AUD 833 (579-1074) per ED presentation. Urological
complications, predominantly urinary tract infections, were predominant in both
treatment settings. The next most common complication was pressure areas/ulcers for
readmission, and fracture in the ED.
CONCLUSIONS: Hospitalisation for complications within two years of SCI was
common and costly in Victoria, Australia. Improved bladder and pressure area
management could result in substantial cost and morbidity savings following SCI.
A STUDY OF UPPER GASTROINTESTINAL DISORDERS IN PATIENTS
WITH SPINAL CORD INJURY UNDER REHABILITATION CARE
Shiv Lal Yadav
All India Institute of Medical Sciences, Department of Physical Medicine &
RehabilitationAnsari Nagar, New Delhi, India
AIM & OBJECTIVES: to determine the prevalence and nature of upper
gastrointestinal disorders in spinal cord injury patients and to correlate it with
demographic factors, neurological level and duration of injury.
METHODS: a cross sectional study of total seventy one (71) spinal cord injury
patients who attended the department of physical medicine and rehabilitation, AIIMS
New Delhi within the periods of 17 June 2013 to 03 November 2014.
RESULTS: All the seventy one patients (male-54 (76%), female- 17 (24%) with
average age of 29.22 years underwent USG examination of whole abdomen after
history taking and through clinical examination. The prevalence of upper GI disorders
was found to be 70.4%. The specific disorders namely in relative order of frequency
were loss of appetite (36.6%), nausea (30.9%), weight loss (23.9%), abdominal pain
(15.4%), retrosternal burn (14%) and abdominal fullness (7%). The low nutritional
status as depicted by low albumin level was found in 12.7%. The anaemia was
prevalent in 52.1% of patients. However, the prevalence of biliary sludge/gall stone
and fatty liver was 5.6% and 4.2% respectively. Most of these disorders were found
to be more commonly associated with non-traumatic cause (P value = 0.044), and
completeness of injury i.e. AIS grade A to C (Fisher’s exact = 0.030) and history of
multiple drugs intake (P value= 0.039).
CONCLUSSION: The upper GI disorders commonly occur in Indian spinal cord

S2P102

injury patients. They found to be more prevalent in patients who had non traumatic
origin of cause, complete degree of injury and multiple drug intake history. However
these symptoms are mostly subjective and cannot be predicted on the basis of
demographic distribution, duration and neurological level of patients.
Cerebroprotein Hydrolysate In The Treatment Of Acute Spinal Cord Injury.
Ishwar Dayal Chaurasia1; Narendra Gome2; Sovat Ahirwar2; Vikram Watti3; Mahim
Koshariya4; M.C Songra5
1Gandhi Medical College & Associated Hamidia hospital, Assistant Professor,
Department of Surgery ,Gandhi Medical College, Bhopal, India; 2Gandhi Medical
College & Associated Hamidia hospital, Resident, Department of Surgery ,Gandhi
Medical College, Bhopal, India; 3Gandhi Medical College & Associated Hamidia
hospital, Senior Resident, Department of Surgery ,Gandhi Medical College, Bhopal,
India; 4Gandhi Medical College & Associated Hamidia hospital, Associate Professor,
Department of Surgery ,Gandhi Medical College, Bhopal, India; 5Gandhi Medical
College & Associated Hamidia hospital, Professor, Department of Surgery ,Gandhi
Medical College, Bhopal, India
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Introduction.
Spinal cord injury is one of the grievous clinical problem in medicine for which no
effective therapy has been developed till date. SCI can results in
quadriplegia,paraplegia and other lifetime disabilities. Cerebroprotein hydrolysate , a
neuropeptide synthetic preparartion having neurotropic and neuroprotective
role,being successfully used in the treatment of Alzheimers disease,in acute
cerebrovascular strokes,traumatic brain injury with proven benefits.Few study
supports its role in spinal cord injury.
OBJECTIVES : We assessed the efficacy and safety of cerebroprotein hydrolysate in
the treatment of traumatic acute spinal cord injury.
METHODS : Present study was undertaken at Surgical Unit of Medical College
Hospital to evaluate the effect of cerebroprotein on functional (sensory and motor)
outcome in patients with moderate and severe SCI .Total 84 patients were included
in the study and were divided into two groups. Group I (42 patients) received
cerebroprotein hydrolysate I.M BD for 14 to 21 days.Out of 42 patients in
cerebrolysin treated group 28 were of cervical injury,8 were of dorsal injury and 6
patients were of lumbar injury. Group II as a control (42 patients) received only
conventional therapy (steroids+methylcobalamine)
RESULTS : Cerebroprotein hydrolysate treated group was compared to the
conventional therapy (controlled) group.There was a statistically significant (p
value=0.001) seen in improvement in terms of functional outcome in patients treated
with cerebroprotein hydrolysate .
CONCLUSIONS : Our results suggest that patients with traumatic acute spinal cord
injuries when treated with cerebroprotein hydrolysate are benefitted significantly in
regards to functional outcome and it can be safely used.Though a large size
randomized control trials are required to authenticate its potential benefit.
Key words : Cerebroprotein hydrolysate , Spinal Cord Injury, SCI
Assessment Of Tumorigenic Potential Of Induced Pluripotent Stem CellDerived Neural Stem/Progenitor Cells By CNV And DNA Methylation Analysis
Tsuyoshi Iida1; Jun Kohyama2; Akio Iwanami1; Hideyuki Okano2; Masaya
Nakamura1
1Department of Orthopaedic Surgery, Keio University School of Medicine, 35
Shinanomachi Shinjuku-ku, Tokyo, Japan; 2Department of Physiology, Keio

S2P104

University School of Medicine, 35 Shinanomachi Shinjuku-ku, Tokyo, Japan
【Introduction】
Recently, we have demonstrated the therapeutic potential of transplanting human
induced pluripotent stem cell-derived neural stem/progenitor cells (iPSC-NS/PCs)
into injured spinal cord of rodents and non-human primates. Although some iPSCNS/PC lines produce neurogenic tumors after transplantation. The purpose of this
study is to investigate the genomic alteration in iPSC-NS/PCs that may be related to
cancer pathogenesis through Copy number variation (CNV) and DNA methylation
analyses.
【Methods】
Four lines of iPSC-NS/PCs including tumorigenic cell lines (TC; 253G1 & 836B3)
and non-tumorigenic cell lines (Non-TC; 201B7 & 414C2) were used in the present
study. Illumina Infinium® Omni Express-24 and Methylation 450 Bead Chip were
used to evaluate genome wide CNV and DNA methylation of these iPSC-NS/PCs.
【Results】
Some CNVs related to cancer pathogenesis were detected in the TC lines.
Furthermore, different DNA methylation patterns were observed between the TC and
Non-TC lines. Interestingly, the CNVs and DNA methylation patterns were closely
associated with the difference in cell lines and the passage numbers.
【Conclusions】
Although we demonstrated a difference in the expression levels of specific genes
between TC and Non-TC lines using transcriptome analyses, it was difficult to set a
cut-off value of the gene expression level between these cell lines. Here, we revealed
a difference in their CNVs and DNA methylation pattern, which enable us to establish
criteria for quality control of iPS-NS/PCs in terms of their tumorigenicity.
Challenges To SCI Care In Haiti, And Proposed Improvements
Fiona Stephenson1; Nathalie Duverger2; HERNDON MURRAY3
1Haiti Spinal Cord Injury (SCI) Database & Working Group, Coordinator,
Deschapelles, Haiti; 2Hopital Albert Schweitzer (HAS), Rehabilitation Service
Manager, Deschapelles, Haiti; 3Shepherd Center, Physician, Spinal Cord Injury
Service, Atlanta, GA, USA
Introduction: All of the challenges faced by SCI patients and their families in
developing countries are demonstrated by following the course of a young man
injured in a motorcycle accident in Haiti.
Methods: A case study of the emergency care and search for a hospital that can
provide appropriate evaluation and management of a SCI patient is a
nightmare, as he is transported, by his family, by automobile, while
quadriplegic, among 5 hospital facilities.
Results: Care is eventually identified for this patient, after multiple transfers to
various towns and facilities that were unable to provide care.
Conclusions: To attempt to coordinate care for similar patients, the Haitian SCI
Working Group has been formed. It is a voluntary, multi-disciplinary team of
Haitian and international healthcare professionals, with a strong interest and
focus on enhancing the care of all Haitians who have sustained a SCI. The goal
will be to coordinate care among hospitals with adequate imaging capabilities,
availability of appropriate surgical services, as well as assist in the development
of multi-disciplinary rehabilitation, for men, women, boys & girls in Haiti, who
have sustained a spinal cord injury
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Detecting Multidimensional Spontaneous Recovery After Cervical Spinal Cord
Injury
JENNY HAEFELI1; JESSICA L. NIELSON1; JONATHAN NAMNATH2; MARC
BOLLIGER3; ARMIN CURT4; ADAM R. FERGUSON5
1University of California, San Francisco, Post-doc, 1001 Potrero Avenue, Building 1,
San Francisco, USA; 2University of California, San Francisco, Student, 1001 Potrero
Avenue, Building 1, San Francisco, USA; 3Balgrist University Hospital, Head of
research, Forchstrasse 340, Zuerich, Switzerland; 4Balgrist University Hospital, Prof.,
Forchstrasse 340, Zuerich, Switzerland; 5University of California, San Francisco,
Prof., 1001 Potrero Avenue, Building 1, San Francisco, USA
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Introduction: As spinal cord injury (SCI) is a highly heterogeneous syndrome, one
outcome measure is unlikely to reflect the full complexity and diverse nature of
recovery. Numerous variables must be considered in a holistic manner to measure the
full SCI syndrome and to evaluate therapeutic efficacy. Therefore, we applied datadriven multivariate statistical pattern detection to characterize the multidimensional
recovery following SCI. We aimed to identify composite scores which are sensitive to
spontaneous recovery and are useful for the evaluation of clinical trials. Methods: A
retrospective, longitudinal analysis of the prospectively collected neurological and
functional data from the European Multicenter study about Spinal Cord Injury
(EMSCI) network from cervical SCI patients (C0-T1, N=796) was undertaken. We
applied non-linear principal component analysis to identify multidimensional
composite scores. Results: The analytically-derived multidimensional measures
(principal components 1-5) of cervical SCI were highly sensitive to spontaneous
recovery (principal components 1-5: p<0.0001). Conclusions: The established
cervical SCI composite scores provide useful information on the multidimensional
recovery profile after cervical SCI and could be a valuable tool for retrospective
analysis of clinical trial efficacy.Funded by: Craig H. Neilsen 313739 (JH), Wings for
Life (ARF), National Institutes for Health NS067092 (ARF) and NS079030 (JLN).
Pediatric Spinal Cord Atrophy Imaging
FEROZE MOHAMED1; SHIVA SHAHRAMPOUR2; DEVON MIDDLETON3;
PALLAV SHAH4; LARUA KRISA5; MJ MULCAHEY6
1Temple Univeristy, Professor, 1316 West Ontario Street, Philadelphia, USA;
2Temple University, Student, 1316 West Ontario Street, Philadelphia, USA; 3Temple
University, Student, 1316 West Ontario Street, Philadelphia, USA; 4Temple
University, Associate Professor, 3401 N Broad St Ste 110, Philadelphia, USA;
5Thomas Jefferson University, Assistant Professor, 901 Walnut St., Philadelphia,
USA; 6Thomas Jefferson University, Professor, 901 Walnut St., Philadelphia, USA
IntroductionQuantifying the severity of neurological insult in Spinal Cord Injured
(SCI) patients is paramount for predicting their progression and recovery. Atrophy
measures are thought to depict pathological progression and are generally estimated
by measuring the reduction in Spinal Cord Cross Sectional Area (SCCSA). The goal
of this study was: 1- To use a novel semi-automated method to measure the SCCSA
in SCI and typically developing (TD) subjects; 2- To correlate clinical measures
obtained in SCI subjects with atrophy measurements.
Methods Twenty subjects, 10 TD subjects and 10 subjects with chronic SCI
underwent one MRI scan. The SCI subject population consisted of AIS A, B, and C
and had both cervical and thoracic injuries. Using a novel algorithm that creates a
profile of cord edges we measured the SCCSA in both TD and SCI subjects.
Results Clinical correlations with atrophy measurements in SCI subjects showed
significant weak- moderate positive correlations with motor strength pinprick and
light touch. A weak –moderate significant negative correlation was also found
between standard MRI measurement of normal and abnormal spinal cord integrity
and atrophy measurements. Statistically significant differences of group level means
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of SCCSA values were seen between the two populations.
Conclusion These results show that SCCSA measures obtained in SCI patients with
this technique might serve as an imaging biomarker to study the progression and
recovery of injury and disease to evaluate treatment effectiveness longitudinally.
These preliminary results are very encouraging and warrant further investigations
with a larger number of SCI and TD subjects.
Spinal Cord Injury In Democratic Republic Of Congo
GERALDINE JACQUEMIN1; CARLOTTE KIEKENS2
1Montreal Gingras Lindsay Rehabilitation Institute, staff, 6300 darlington, h3s2j4,
Montreal, Canada; 2Physical and rehabilitation medicine, University Hospitals
Leuven, Belgium, STAFF, campus Pellenberg, Weligerveld 1, B, 3212 Pellenberg,
Leuven, Belgium
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Introduction
Low income countries such as Democratic Republic of Congo (DRC) have needs in
SCI care. In order to address these needs, we need epidemiological data on SCI in
these countries.Kisantu Hospital is a regional hospital. It is located between Kinshasa,
the capital, and Matadi, the principal port of the country. We reviewed the files from
persons having been admitted in Kisantu Regional Hospital with a diagnosis of spinal
cord injury.Our aim is to present the epidemiology of those cases.
Methods
This is a retrospective study. We looked at all admission or consultation charts from
January 2012 to October 2013 (21 months). We extracted the files from all patients
noted to have vertebro-spinal lesion or paraplegia or tetraplegia. We also included the
data from two patients currently hospitalized. We extracted demographics data from
the files.
Results
We identified 15 cases of persons with SCI.The majority were men: 13/15The
majority presented with a spine fracture: 12/15The majority are paraplegic: 14/15.The
main cause of SCI is fall from a tree. We report the main complications listed as well
as the length of stay and other demographic data.
Conclusions
To better address the needs of persons with SCI, we need to study the epidemiology.
Demographics from SCI are very different in DRC than in High Income
Countries.We will discuss the precise epidemiology of SCI in this area, as well as
factors influencing the different epidemiological components.
Diffusion Tensor Imaging Of The Cervical And Thoracic Pediatric Spinal Cord
FEROZE MOHAMED1; SONA SAKSENA2; DEVON MIDDLETON3; REBECCA
SINKO4; LAURA KRISA5; SCOTT FARO6; MJ MULCAHEY7
1Temple University, Professor, 1316 West Ontario Street, Philadelphia, USA;
2Temple University, Postdoctoral Fellow, 1316 West Ontario Street, Philadelphia,
USA; 3Temple University, Student, 1316 West Ontario Street, Philadelphia, USA;
4Thomas Jefferson University, Research Coordinator, 901 Walnut St., Philadelphia,
USA; 5Thomas Jefferson University, Assistant Professor, 901 Walnut St.,
Philadelphia, USA; 6Temple University, Professor, 3401 North Broad Street,
Philadelphia, USA; 7Thomas Jefferson University, Professor, 901 Walnut St.,
Philadelphia, USA
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Introduction Diffusion tensor imaging (DTI) is a promising technique for examining
the spinal cord (SC) in vivo. It quantifies the diffusion of water molecules in
directions parallel and perpendicular to the plane of neuronal axons. The purpose of
this study was to (a) investigate the feasibility of obtaining reliable DTI parameters of
the entire cervical and thoracic SC in typically developing (TD) children and children
with spinal cord injury (SCI) (b) examine reproducibility of the DTI parameters, and
(c) correlate DTI parameters and SCI clinical measurements.
Methods Seventeen subjects, 10 TD and 7 SCI with chronic SCI underwent two DTI
scans. The SCI subject population consisted of AIS A, B, and C and had both cervical
and thoracic injuries. DTI parameters were reported at each disk level of the cervical
and thoracic cord. The International Standards for Neurological Classification of
Spinal Cord Injury (ISNCSCI) was used to collect the clinical measures.
Results Test-retest reproducibility showed an ICC range of 0.794-0.931 for FA, MD,
AD and RD in all subjects across all levels of the SC. AD showed the greatest
number of correlations with the ISNCSCI.
Conclusion This study demonstrates the feasibility of pediatric DTI SC imaging in
both the cervical and thoracic SC. These DTI values also show moderate-to-good
test-retest reliability on the repeated scans. There is a weak to moderate correlation
between ISNCSCI and DTI parameters. This is a crucial step towards establishing
this technique as a potential biomarker for studying and understanding the
pathological pediatric SC.
Situation Of Women With Spinal Cord Injury In Bangladesh
Aziz ANTEENA
Handicap International Bangladesh, Occupational Therapist, Sajatpur, Dhaka ,
Bangladesh, Dhaka, Bangladesh
Introduction:
The purpose of the study is to explore family & social attitudes towards women with
Spinal Cord Injury (SCI) in Bangladesh. To discover the challenges that women with
SCI face in their family, conjugal life and in their community.
Methodology:
To conduct this study a qualitative methodology was selected to explore the lived
experience of women who have experienced SCI; 38 subjects were selected through
convenience sampling from CRP, Mirpur, Dhaka & also from home visits at
Manikgong & Norshingdhi. Data was collected through face to face, semi-structured
interview.
Result:
After reviewing the data from women with SCI in Bangladesh, it is evident that
family, social and physical barriers play a vital part in restricting their re-integration
into mainstream education and paid work. In Bangladesh, women with SCI are
considered as economically unproductive and socially unacceptable. Problems arise
in marriage & conjugal life due to culturally accepted superstition, folk believes and
dowry system. As a result women with disabilities are given lower priority in their
own family & the community. It was found that this group of women experience both
physical and emotional abuse.
Conclusion:
Bangladeshi women are confined by the unfair, unjust and undue freedom of male
members of their families. There has been much talk about improving the
downtrodden position of women, equal rights for women, and so on. But still there is
far cry from anything like equality.Of course many development Organizations are
rendering services to this group. So, if these organizations remain patient, one day
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this dream become reality.
Preliminary Analyses Of Mortality Risk Factors Recently Added To The
National Spinal Cord Injury Statistical Center Database
MICHAEL DEVIVO1; YUYING CHEN2
1University of Alabama at Birmingham, Hoover, USA; 2University of Alabama at
Birmingham, Associate Professor, 515 Spain Rehabilitation Center, 1717 Sixth
Avenue South, Birmingham, AL 35233, USA
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Introduction: Overall, life expectancies of persons with spinal cord injuries remain
significantly below normal and have not improved in 30 years. This study used the
National Spinal Cord Injury Statistical Center database to conduct a preliminary
analysis of mortality risk factors that were recently added to the database.
Methods: The study population included 51,308 persons followed for 700,253 years
(average follow-up = 13.65 years). All injury levels and AIS grades were included. In
that time 13,695 persons died. A person-year logistic regression model was developed
to identify the impact of each risk factor (odds ratios and 95% confidence limits) on
the likelihood of dying each year.
Results: After adjusting for age, sex, race, etiology, level of injury, AIS grade,
ventilator-dependency, insurance status, and calendar year, smokers were 7.58 times
more likely to die each year than non-smokers (95% CI = 5.55-10.34), while persons
with diabetes were 3.06 times more likely to die each year than persons without
diabetes (95% CI = 1.26-7.44). Although not statistically significant, persons with a
concomitant traumatic brain injury were 1.60 times more likely to die each year than
persons without a brain injury (95% CI = 0.72-3.55). The occurrence of significant
concomitant injuries (other than brain injury) did not increase long-term annual
mortality risk (OR = 0.99; 95% CI = 0.83-1.18).
Conclusions: Findings suggest that life expectancies can be more precisely estimated
by consideration of significant health-related risk factors and that life expectancy can
be improved by interventions targeting modifiable health behaviors and conditions.
Comparison Of Rehabilitation Outcomes Following Vascular- Related And
Traumatic Spinal Cord Injury
Naveen Kumar
Robert Jones & Agnes Hunt Orthopaedic Hospital, Consultant in Spinal Injuries &
Rehabilitation Medicine, Midland Centre for spinal Injuries ( MCSI), Oswestry, UK
BACKGROUND:
Previous studies have noted similar outcomes between vascular-related spinal cord
injury (VR-SCI) and those with traumatic SCI (T-SCI)
OBJECTIVE:
To review epidemiological and clinical features of VR-SCI and to compare outcome
with T-SCI.
METHOD:
Analysis of 2 year prospective data collection including 7 consecutive patients
admitted to an SCI rehabilitation unit with VR-SCI and comparison with 65 patients
with T-SCI. Outcomes were further analysed for co-morbidities and complications
during inpatient stay and ASIA Impairment Scale (AIS). Statistical analysis
investigated Functional Outcome assessed using SCIM score assessed by the
multidisciplinary team at initial mobilization and at completion of rehabilitation
between the groups. Secondary outcome measures included admission and discharge
SCIM scores, rehabilitation length of stay (LOS) and discharge destination.
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RESULTS:
Overall, individuals with VR-SCI were older mean age 70 (95%CI for Mean 56-83)
vs 53 (95%CI for Mean 48-57) years and had paraplegia (100 vs. 54%) than those
with T-SCI. Common region of injury and AIS classification in VR-SI was thoracic
in all and AIS C (43%). Majority (86%) of VR-SCI had minimum of 3 co-morbidities
including previous cardio-vascular interventions. Common SCI-related complications
in VR-SCI included neurogenic bowel/bladder (100%) and urinary tract infection
(72%). Individuals who sustained their SCI as a result of VR-SCI achieved less
overall throughout rehabilitation, and this was significant at discharge for the areas of
self care, respiration & sphincter and mobility according to the SCIM III (Mean 21
vs. 26 in TSCI). VR-SCI had longer LOS compared to TSCI (Mean 53 vs. 59). All
VR-SCI were discharged to their own homes.
CONCLUSION:
VR-SCI leads to significant disability in elderly individuals and is associated with
longer LOS and shorter functional gain as well as medical co-morbidities. Results
highlight the need for specific consideration to be made of the rehabilitation needs of
individuals with VR-SCI .
Study Of The Post-mortem Evolution Of The Spinal Cord Echogenicity Using
Ultrasonic Imaging.
DAVID LEMONNIER1; PIERRE BELANGER2; JEAN-MARC MAC-THIONQ3
1Ecole de Technologie Supérieure, PhD, Montreal, Canada; 2Ecole de Technologie
Supérieure, Professor, 1100, Notre Dame Ouest, H3C 1K3 Montreal (Qc), Montreal,
Canada; 3Hopital du Sacre-Coeur, Montreal, Canada
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Introduction : Animals are regularly used in bone or tissue studies. The results
obtained are often transposed to the human bodies. The experimentations are
sometimes carried out post-mortem, introducing a distortion between the observations
and the reality. The post-mortem evolution of the spinal cord echogenicity is of
particular interest in order to determine the time span during which ultrasound
scanning of the spinal cord is relevant.
Methods : In this work, the experimentations were carried out on pigs at different
post-mortem time, with a high frequency ultrasound imaging system. A laminectomy
was performed at the T10 level of the spine and the probe was positioned against the
region of interest. A high-resolution, plane wave algorithm was used.
Results : The results showed a clear degradation of the spinal cord internal structures
with time. The spinal canal was notably not visible 16h post-mortem. At that time,
only the boundaries of the spinal cord were discerned.
Conclusions : The observations outlined in this study can be used to set time limits
for which post-mortem imaging is relevant.
In-Hospital Causes Of Death In Acute Traumatic Spinal Cord Injury: I.S.I.CRetrospective Analysis
RAJESH SHARAWAT1; Harvinder Singh Chhabra2
1Indian Spinal Injuries Center, Research Associate, Indian Spinal Injuries Center, opp
Vasant Valley S, New Delhi, India; 2Indian Spinal Injuries Center, Medical Director,
Indian Spinal Injuries Center, opp Vasant Valley S, New Delhi, India
Objective: To investigate the causes of death amongst the persons who got admitted
in acute phase of traumatic spinal cord injury.Materials and Methods: Data was
retrospectively collected on 74 persons with spinal cord injury who succumbed to the
injury while undergoing treatment at Indian Spinal Injuries Center between 1997 and
2013. Result: Out of 712 acutely injured TSCI patients who were hospitalized in this
period 74 (10.4%) had inhospital mortality 64 were males and 10 females. The age
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range was 8-85 years, mean age was 47 years, 82.4% quadriplegics and 17.6%
paraplegics. There were comorbid conditions in 34.6% of patients. Conservative
management in 45.3% of patients and surgical management in 54.6% patients.
Median days of survival was 37.7 ± 38 (Range: 2 - 213). 54.6% had polytrauma.
74.6% were ventilator dependent Use of steroids was there in 25.3% patients. The
main cause of death was septicemia (28.3%) followed by pulmonary embolism
(21.6%) and cardiopulmonary insufficiency (18.9%). Where pressure ulcers were
present in 16.2%.Conclusion: None of the recognized risk indicators such as
ventilator dependency, increasing age, delay in admission, use of steroids or surgery
influence mortality in this study. There is a need to focus on prevention of infections
and respiratory management in tetraplegics in the acute phase to reduce the mortality
and morbidity.
Stem Cell Transplantation In SCI Subjects Undergone Any Form Of Stem Cell
Therapy In INDIA
RAJESH SHARAWAT1; Harvinder Singh Chhabra2
1Indian Spinal Injuries Center, Research Associate, Indian Spinal Injuries Center, opp
Vasant Valley School, Sec-C, Vasant Kunj, New Delhi, India; 2Indian Spinal Injuries
Center, Medical Director, Indian Spinal Injuries Center, opp Vasant Valley S, New
Delhi, India
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Background: The study of stem cells is one of the most exciting areas of
contemporary biomedical research. Stem cells offer some promise in the restoration
of neurological function. Every day scientists are working on new ways to shape and
control different types of stem cells in ways that are bringing us closer to developing
new treatments but some clinicians are doing malpractices by promising good
recovery as shown by media reports.Aim and Objective: To evaluate the outcomes in
spinal cord injured who have undergone any form of Stem Cell therapy in
INDIA.Methodology: A telephonic survey conducted on 34 traumatic spinal cord
injured persons (AIS-A) aged between 18 to 55 years who got stem cell
transplantation done anywhere in India. The patients were asked thirteen questions
pertaining to the outcome of transplantation. Results: Subjects getting stem cell
transplantation were mostly in the chronic phase. All of them were assured of good
results of recovery, they underwent transplantation. Most of the person received bone
marrow cells having. None had any major adverse event. They had been charged an
amount ranging from Rs 20000 to 2,50,000 (USD 334-4167) which depended also on
the subject’s affluence. All the patients signed consent for the procedure. None of the
patients showed significant neurological recovery. Conclusion: None of the patients
showed positive outcome in terms of neurological recovery. There is need to
introduce regulations in India pertaining to clinical use of stem cell transplantation.
The Impact Of Associated Injuries In Traumatic Spine Injury
RAJESH SHARAWAT1; Harvinder Singh Chhabra2
1Indian Spinal Injuries Center, Research Associate, Indian Spinal Injuries Center, opp
Vasant Valley School, Sec-C, Vasant Kunj, New Delhi, India; 2Indian Spinal Injuries
Center, Medical Director, Indian Spinal Injuries Center, opp Vasant Valley S, New
Delhi, India
Objective: To evaluate whether the impact of associated injuries influence
rehabilitation outcomes, cost of treatment and length of hospital stay following
traumatic spinal cord injury.Method: A prospective monocentric analysis.
Comparisons were made across paraplegics with single trauma, paraplegics with
polytrauma and tetraplegics with single trauma using ANOVA for length of hospital
stay, costs of treatment and SCIM at discharge.Results: There were 118 spinal injured
in the study of which 97 were males and 21 were females. The mean age of the
injured was 36.5. The mode of injury was road traffic crashes in 70 (59.3%) and fall
from height in 40 (33.9%). Forty eight persons had polytrauma. The length of hospital
stay was significantly more in paraplegics with associated injuries (p=0.003) as
analyzed by Tukey Kramer test for pair wise comparisons. For SCIM, there was
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statistical difference between paraplegics and tetraplegics following single trauma
(p=0.008). The groups did not differ for the expenses paid (p=0.109). Half of the
subjects stayed in hospital for 1 month. Conclusion: Multiple injuries do not affect the
neurological or rehabilitative prognosis of spinal cord injuries. Associated trauma
prolongs the length of stay of traumatic spinal injured substantially desired functional
outcomes can be achieved with longer stay, but expenses vary with severity of the
injury for paraplegics with associated trauma.
Analysis Of Metabolic Profile Of The First 7-days Following Spinal Cord Injury
Using A Porcine Model Of SCI.
BRIAN KWON1; ELENA OKON2; FEMKE STREIJGER2; JAE LEE2; NEDA
MANOUCHEHRI3; KITTY SO4
1University of British Columbia, Professor, 818 West 10th Avenue, Vancouver,
Canada; 2University of British Columbia, Research Associate, 818 West 10th
Avenue, Vancouver, Canada; 3University of British Columbia, Research Technician,
818 West 10th Avenue, Vancouver, Canada; 4University of British Columbia,
Research Technician, 818 West 10th Avenue, Vanocuver, Canada
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Introduction. Characterizing the basic metabolic responses to acute SCI may help to
determine how different injury mechanisms influence secondary damage after SCI.
Here, we developed a technique to place microdialysis probes directly into the spinal
cord to monitor metabolic responses over the course of one week post-injury in a
large animal (porcine) model of SCI.
Methods. Microdialysis probes were placed in the spinal cord of Yucatan minipigs 2
cm and 4 cm caudally from the SCI, which was induced at T10 by a 50-g x 50-cm
weight drop. Dialysates were collected every 15-30 minutes for the first 10 hours,
after which sampling continued twice daily for up to 7-days. Microdialysis samples
were analyzed for lactate, pyruvate, glucose, glutamate and glycerol using the
ISCUSFlex analyser.
Results. Spinal cord contusion followed by 1-hour of compression resulted in an
immediate increase in lactate, L/P ratio, glutamate and glycerol levels close to the
impact site (2 cm). During the compression period, glucose levels dropped
significantly. Decompression of the cord restored glucose levels and decreased L/P
ratio. During the post-surgery recovery period, lactate, pyruvate, and L/P ratio levels
remained slightly increased for up to 7-days.
Conclusions. In the acute phase (hours) of SCI the metabolic disturbances in the
tissue around the injured site revealed significant changes in the expression of
metabolic markers related to tissue damage, ischemia and exitotoxicity. Metabolic
perturbations in the tissue were evident (L/P ratio) for up to 1 week post-injury.
Serum And Cerebrospinal Fluid MicroRNA Biomarkers In A Porcine Model Of
Spinal Cord Injury
BRIAN KWON1; SETH TIGCHELAAR2; FEMKE STREIJGER3; SUNITA
SINHA4; AMANDA COURTRIGHT5; KENDALL VAN-KEUREN JENSEN6
1University of British Columbia, Professor, 818 West 10th Avenue, Vancouver,
Canada; 2University of British Columbia, Graduate Student, 818 West 10th Avenue,
Vancouver, Canada; 3University of British Columbia, Research Associate, 818 West
10th Avenue, Vancouver, Canada; 4University of British Columbia, Research
Associate, Room 6201, Dept. Pharmaceutical Sciences, 2405 Wesbrook Mall,
Vancouver, Canada; 5Translational Genomics Institute (TGEN), Research Assistant,
445 N. Fifth Street, Phoenix, USA; 6Translational Genomics Institute (TGEN),
Assoc. Professor, 445 N. Fifth Street, Phoenix, USA
Introduction: The objective of this study is to perform a comprehensive genome
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wide analysis of microRNAs in blood and CSF and determine their utility as
biomarkers for SCI. Our interest in microRNAs stems from their specific spatial,
temporal and cellular-level expression, as well as their stability within blood.
Methods: Female Yorkshire minipigs underwent a T10 spinal cord injury using a
weight drop contusion impactor followed by compression for 5 minutes. CSF and
serum samples were obtained daily over a period of 7 days. Extracellular (exosomal)
miRNAs were isolated and sequenced using the Illumina MiSeq sequencing system
and the generated data was aligned using miRDeep2 and tested for differential
expression with DESeq software and JMP statistical tool.
Results: Using next generation sequencing, we were able to detect, on average, 491
and 423 miRNAs in pig samples of CSF and serum, respectively, at 24-hours post
injury. Of these, 359 were present in both biofluids, while 132 and 64 were unique to
CSF or serum, respectively. Amongst the most highly expressed miRNAs in pigs
were miR-486, miR-26, miR-181, miR-10, and miR-92.
Conclusion: Next-generation sequencing data confirms the presence of miRNA
implicated in CNS trauma in CSF and serum sample collected from paralyzed pigs.
This preclinical study in our pig model of SCI will provide the rationale for moving
forward with further studies using CSF and serum samples collected from human
patients with SCI.
Urinary Tract Infection Prophylaxis: A Systematic Review
NEEL SHAH1; EMILY TINSLEY2; SUZANNE GROAH3
1MedStar National Rehabilitation Hospital, Research Fellow, 102 Irving St NW,
Washington, DC, USA; 2MedStar Health Research Institute at MedStar National
Rehabilitation Hospital, Research Associate, 102 Irving St NW, Washington, DC,
USA; 3MedStar National Rehabilitation Hospital, Attending Physician, 102 Irving St
NW, Washington, DC, USA
Objective: Urinary Tract Infection Prophylaxis in Spinal Cord Injury: A Systematic
Review
Study design: Systematic review
Methods: Medline, Cinahl and Embase were queried with subject heading terms
“Urinary tract infection (UTI) in Spinal cord injury (SCI)”, “UTI, catheter associated”
and “urinary catheterization”. All study design types that assessed various
prophylactic methods for UTI in SCI patients were included irrespective of final
outcome. One independent reviewer extracted and summarized details of eligible
trials using a standardized method.
Results: We identified 411 publications, of which 23 met the inclusion criteria. 2
studies evaluated Ciprofloxacin, which is effective at UTI prevention and treatment;
however it does not prevent progression of pre-existing bacteriuria to UTI.
Ciprofloxacin carries a risk of Acinetobactor calcoaceticus superinfection. 5 studies
evaluated oral Methanamine, which was shown to be an effective prophylactic agent,
but it carries the risk of infection with acenatobactor and pseudomonas. 1 studies
evaluated silver oxide coated silicone catheters with trichloroisocyanuric acid
instillation in drainage bag. Its use was associated with delay in the onset of
bacteriuria. 2 studies evaluated Cranberry supplement. One study supports its
effectiveness in delaying UTI onset in patient with GFR > 30ml/min, other study
denies its effectiveness irrespective of GFR. Ascorbic acid is not useful in prevention
of UTI.
Conclusion:Methanamine, ciprofloxacin and silver oxide coated silicone catheter with
trichloroisocyanuric acid are effective to various extents in preventing bacteriuria or
UTI by decreasing bacterial counts or delaying onset of symptoms. Despite the
apparent effectiveness of these agents at reducing bacterial counts in the urine;
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adverse effects include antimicrobial resistance, infection with virulent bacteria,
superinfection and systemic drug side effects.
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'Til Death Do Us Part': Parallel Declines In Cerebral And Cardiac Function Due
To Autonomic Dysfunction After Spinal Cord Injury.
ANDREI KRASSIOUKOV1; AARON PHILLIPS2; CHRISTOPHER WEST3;
ANNIE ZHENG4; KATHLEEN MARTIN GINIS5
1International Collaboration on Repair Discoveries, Professor/Physiatrist, 818 West
10th Avenue, Vancouver, Canada; 2International Collaboration on Repair
Discoveries, Postdoctoral Fellow, 818 West 10th Avenue, Vancouver, Canada;
3International Collaboration on Repair Discoveries, Assistant Professor, 818 West
10th Avenue, Vancouver, Canada; 4International Collaboration on Repair
Discoveries, MSc Candidate, 818 West 10th Avenue, Vancouver, Canada;
5McMaster University, Professor, Ivor Wynne Centre, Room E212, Hamilton,
Canada
It is well documented that single, usually unmanaged, episodes of autonomic
dysreflexia (AD) are capable of detrimentally impacting the brain and the heart.
Specifically, single AD episodes can result in strokes, seizures, and myocardial
ischemia. Episodes of AD occur on a daily basis in the majority of SCI individuals;
up to 30 times/ day (average of 11/day) in those with high thoracic or cervical
injuries. Perhaps counterintuitively, the vast majority of these episodes do not lead to
acute health events, and have even been speculated to provide cardiovascular benefit.
Despite strong opinions on both sides of the spectrum, and many bemused in the
middle, the community of SCI scientists, patients, and practitioners do not fully
understand how chronic exposure to un-eventful AD episodes impacts health. This
workshop will address the role of chronic exposure to AD on brain and heart
function, including translational data from rodent and human models of SCI & AD,
conducted by a team of clinicians and scientists at the International Collaboration on
Repair Discoveries. Last, this workshop will address efforts to enhance knowledge
and use of new AD management guidelines from a collaborator at McMaster
University.
The following objectives will be addressed:
1-Understanding the known and unknown regarding the role of AD in cardiovascular
end-organ adaptation. A. Krassioukov, Physiatrist, Vancouver (10 minutes).
2-Present a comprehensive assessment of brain function stemming from rodent
experiments using colorectal distension as a model of AD. A. Phillips, Postdoctoral
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Fellow, Vancouver (15 minutes).
3-Present a characterization of cardiac adaptations resulting from exposure to
colorectal distension in rodents. C. West, Assistant Professor, Vancouver (20
minutes).
4-Present the results of a human observational study evaluating the relationship
between AD severity and an array of cognitive functions in those with SCI. A Zheng,
MSc Candidate, Vancouver (15 minutes).
5-Present results of a knowledge translation initiative to enhance knowledge and use
of autonomic dysreflexia clinical practice guidelines among Canadian paramedics. K.
Martin Ginis, Professor, McMaster University, Hamilton (20 minutes).
An interactive discussion with participants will conclude the workshop (10 minutes;
led by Dr. Krassioukov).
13:35 - 15:05

13:35

Clinical Trials and Clinical Practice Guidelines
Chairpersons: Cathy Craven, Serge Rossignol;
Auricular Acupuncture For Spinal Cord Injury Related Neuropathic Pain: A
Pilot Controlled Clinical Trial
PETER GORMAN1; IRENE ESTORES2; KEVIN CHEN3; BRIAN JACKSON4;
LIXING LAO5
1University of Maryland Rehabilitation and Orthopaedic Institute, Chief, Division of
Rehabilitation Medicine, 2200 Kernan Drive, Baltimore, USA; 2University of Florida
Health Integrative Medicine Program, Medical Director, Division of General Internal
Medicine, 2000 SW Archer Road, Suite 4164, Gainsville, Florida, USA; 3University
of Maryland Center for Integrative Medicine, Associate Professor, 520 W. Lombard
Street, East Hall, Baltimore, Maryland, USA; 4University of Maryland Center for
Integrative Medicine, Licensed Acupuncturist, 2200 Kernan Drive, Baltimore,
Maryland, USA; 5The University of Hong Kong, Director, School of Chinese
Medicine, 10 Sassoon Road, Pokfulam, Hong Kong, Hong Kong SAR
Introduction: Neuropathic pain following spinal cord injury (SCI) is a highly
prevalent problem. Current methods of management are still largely empirically
based. An auricular acupuncture protocol termed Battlefield Acupuncture (BFA)
using semi-permanent needles has recently been developed. Our objective was to
assess the effectiveness of this treatment in chronic SCI related neuropathic pain.
Methods: Pilot randomized delayed entry clinical trial of BFA in chronic (> 1 year)
AIS A through D SCI individuals with injury level from C3 through T12 and below
level neuropathic pain. Twenty-four subjects were randomized to either an eightweek once weekly ten-needle BFA protocol (n=13) or to a waiting list followed by
the BFA protocol (n=11). The primary outcome measure was change in the pain
severity numeric rating scale (NRS).
Results: Demographically there were no significant differences between groups
except for level of education. Mean pain scores at baseline were higher in
acupuncture than control subjects (7.92 ± 1.61 vs. 6.25 ± 1.04, P = 0.017). Although
both groups reported significant reduction in pain during the trial period, the BFA
group reported significantly more pain reduction than the delayed entry group
(average change in NRS at eight weeks -3.23 ± 2.3 vs. -1.13 ± 1.81, P = .041), which
was also reflected in the significant group-by-time interaction in the mixed-effect
model (P < .01).
Conclusions: This pilot study has provided proof of concept that BFA has a clinically
meaningful effect on SCI below level neuropathic pain.

Jolliet
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Support: PVA Research Foundation grant #2806.
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How Well Do Randomised Controlled Trials Of Physical Interventions For
People With Spinal Cord Injury Adhere To The CONSORT Guidelines?
LISA HARVEY1; JOANNE GLINSKY2; JOCELYN BOWDEN2; MOHIT
ARORA3
1John Walsh Centre for Rehabilitation Research, University of Sydney, Level 13,
Kolling Institute, Royal North Shore Hospital, St Leonards, Australia; 2John Walsh
Centre for Rehabilitation Research, University of Sydney, Research Officer, Level
13, Kolling Institute, Royal North Shore Hospital, St Leonards, Australia; 3John
Walsh Centre for Rehabilitation Research, University of Sydney, PhD Student, Level
13, Kolling Institute, Royal North Shore Hospital, St Leonards, Australia
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Introduction: The Consolidated Standards of Reporting Trials (CONSORT)
guidelines were introduced in 1996 to improve reporting of randomised controlled
trials. Although ~400 journals have endorsed the CONSORT guidelines including all
the major rehabilitation journals, it is not clear how well randomised controlled trials
in spinal cord injuries (SCI) adhere to the CONSORT guidelines. The primary aim
was to determine how well randomised controlled trials of physical interventions for
people with SCI adhere to the CONSORT guidelines. The secondary aim was to
determine if reporting of randomised controlled trials had improved over the last 10
years. Methods: A search was conducted for randomised controlled trials published
from 2003-2013 that investigated the effectiveness of physical interventions for
people with SCI. The CONSORT checklist was used to determine how well each trial
adhered to the guidelines. Results: 53 trials were retrieved. No trial fully adhered to
the CONSORT guidelines. The median (IQR) number of items “fully reported” was
11/37 (7 to 20). The most poorly reported items related to the pre-specification of
primary outcomes and the registration of trials. Conclusion: Authors of randomised
controlled trials involving people with SCI are not reporting their trials according to
the CONSORT guidelines. The SCI community needs to help lift standards by
educating all about CONSORT guidelines so as to increase transparency and decrease
bias in SCI research.
14:05

Intrathecal Administration Of Recombinant Human Hepatocyte Growth Factor
For Acute Spinal Cord Injury: Road From Bench To Clinical Trial
KAZUYA KITAMURA1; AKIO IWANAMI2; HIROKI IWAI2; HIDEYUKI
OKANO3; YOSHIAKI TOYAMA4; MASAYA NAKAMURA5
1Department of Orthopedic Surgery Hiratsuka City Hospital, Chief in Division of
Spine Surgery, 35, Shinanomachi, Shinjuku-ku, Tokyo, Japan; 2Department of
Orthopaedic Surgery, Keio University Schol of Medicie, assistant professor, 35,
Shinanomachi, Shinjuku-ku, Tokyo, Japan; 3Department of Physiology, Keio
University Schol of Medicie, Professor, 35, Shinanomachi, Shinjuku-ku, Tokyo,
Japan; 4Department of Orthopaedic Surgery, Keio University Schol of Medicie,
Professor, 35, Shinanomachi, Shinjuku-ku, Tokyo, Japan; 5Department of
Orthopaedic Surgery, Keio University Schol of Medicie, associate professor, 35,
Shinanomachi, Shinjuku-ku, Tokyo, Japan
Introduction: We have reported efficacy of intrathecal infusion of recombinant human
HGF (intrathecal rhHGF) in cervical spinal cord injury (SCI) model of marmosets.
The purpose of this study is to investigate its therapeutic time window, confirm its
efficacy in clinically-relevant severe cervical SCI model of marmosets and establish
novel treatment by conducting clinical trial.
Methods:1) To investigate therapeutic time window of intrathecal rhHGF, rhHGF
was infused intrathecally for 2 weeks from right after, 4 days, 2 or 6 weeks after
thoracic SCI in rat. 2) To examine efficacy of intrathecal rhHGF in clinically-relevant
severe cervical SCI model as preclinical trial, contusive SCI was induced at C5 level
followed by intrathecal rhHGF for 4 weeks in marmosets and marmosets without any
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recovery of forelimbs until 3 days after SCI were included in this study.
Results: 1) Significant motor recovery of hindlimbs was observed when intrathecal
rhHGF started from right after or 4 days after SCI, whereas no effects were observed
when intrathecal rhHGF started from 2 or 6 weeks after SCI. 2) Original scoring scale
that focuses on hand function in walking and grasp performance revealed that more
than one key muscle of forelimbs became useful in marmosets with intrathecal
rhHGF, whereas all key muscles remained useless thereafter in control marmosets.
Conclusions: Present study suggests the evidence of efficacy and therapeutic time
window of intrathecal rhHGF in SCI. We have recently launched phase I/II clinical
trial (randomized, double-blinded, placebo-controlled) for people with cervical SCI
who show modified-Frankel A/B1/B2 at 72 hours after onset.
14:20

Relationship Between Clinical Practice Guidelines For Wheelchair Transfers
And Biceps Tendon Health In People With Spinal Cord Injury
NATHAN HOGABOOM1; LYNN WOROBEY2; MICHAEL BONINGER3
1University of Pittsburgh, Doctoral Student Researcher, Human Engineering
Research Laboratories, 6425 Penn Avenue, Suite 400, Pittsburgh, USA; 2University
of Pittsburgh, Research Associate, Human Engineering Research Laboratories, 6425
Penn Avenue, Suite 400, Pittsburgh, USA; 3University of Pittsburgh, Professor and
Chair, Human Engineering Research Laboratories, 6425 Penn Avenue, Suite 400,
Pittsburgh, USA
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Introduction: Clinical Practice Guidelines (CPGs) were developed as a framework
for preventing upper-extremity injury in wheelchair users with spinal cord injury
(SCI) [1]. The Transfer Assessment Instrument (TAI) is an outcome measure based
on CPGs that evaluates transfer quality on items such as wheelchair setup and arm
placement [2]. The purpose of this study was to evaluate whether people with SCI
who adhered to CPG transfer recommendations, measured using the TAI, exhibited
ultrasound markers for healthier biceps tendons.
Methods: Quantitative ultrasound markers for biceps tendinopathy (greater width;
less echogenicity, variance, contrast) were measured [3] before and after 18 transfers
onto a mat at different heights. Transfer technique was evaluated using the TAI.
Multiple linear-regression tested whether CPG transfer recommendations and
demographics were associated with ultrasound markers.
Results: Sixty-two individuals with SCI participated (39 paraplegia, T2-S1; 23
tetraplegia, C4-7). Using proper leading-arm handgrips (β=.307, p=.010) correlated
with greater echogenicity. Using proper trailing-arm handgrips correlated with greater
variance (β=.252, p=.037); lower body-weight was related to greater variance
(β=-.358, p=.003) and contrast (β=-.366, p=.003). Utilizing proper handgrips places
the arms close to the trunk in stable positions [2]. This protects the shoulder by
reducing impingement and upper-extremity movement.
Conclusions: Participants with less body-weight and who used CPG-recommended
hand positions exhibited ultrasound markers of healthier biceps tendons. Following
these recommendations may prevent shoulder pathology from
developing. Longitudinal interventional studies are necessary to determine if
adherence to CPGs over time prevents injury.
1. Paralyzed Veterans of America Consortium for Spinal Cord Medicine. J Spinal
Cord Med 2005;28(5):434-470.
2. Tsai, C.Y., et al. Arch Phys Med Rehab 2013;94(12):2456-2464.
3. Collinger, J.L., et al. Acad Radiol 2009;16(11):1424-1432.
14:35

The Inter-rater Reliability Of The ISNCSCI Anorectal Examination
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WILLIAM WARING1; AMIR RAZMJOU2
1Medical College of Wisconsin, Faculty, 9200 Wisconsin Avenue, Milwaukee,
Wisconsin 53226, USA; 2Medical College of Wisconsin, Medical Student, 6100 W.
State St., Apt 134, Milwaukee, USA
Introduction: The anorectal examination is a critical component of the International
Standards for Neurological Classification of Spinal Cord Injury (ISNCSCI) and
provides key data for determining the level and classification of SCI plus having the
potential to help predict bowel, bladder, and sexual health. There is no research
identifying the inter-rater reliability of the ISNCSCI anorectal exam.
Methods: Cases included SCI patients from a SCI inpatient rehabilitation unit.
Blinded exams that were performed within 24 hours by Physical Therapists (PT's)
and Occupational Therapists (OT's) were compared to exams performed by a PM&R
specialist. The traditional ISNCSCI exam was followed with sensory, motor, and
deep anal pressure (DAP) components. All therapists had previous ISNCSCI training
for research, were using the exam clinically and had specific training for this study.
Results: Comparison of 27 pairs of exams revealed: DAP: 29.6% agreement for none
present, 51.9% agreement for present and 18.5% disagreement, Voluntary
contraction: 66.7% agreement for absent, 18.5% agreement for present and 14.8% for
disagreement. S3-S4/5 Pin Prick and Light touch key sensory point comparisons
ranged from 37.0%-55.6% for agreement for none present, 11.8%-33.3% agreement
for grading of present, 14.8%-29.6% for some sensation present and 7.4%-25.9% for
disagreement.
Conclusions: Data currently suggests there were a wide range of inter-rater reliability
with all aspects of the anorectal ISNCSCI examination. Although the exam might
have acceptable clinical reliability, the overall reliability may be problematic for
research and outcome purposes. More research is needed for the anorectal exam
including a more detailed scripting/training for examiners.
14:50

Feasibility And Acceptability Of Incorporating Indirect Calorimetry Into
Standard Care Of Spinal Cord Injuries
AMY NEVIN1; HANNAH MAYR2; SRIDHAR ATRESH3; ANGELA VIVANTI4;
INGRID HICKMAN5
1Princess Alexandra Hospital, Brisbane, Queensland, Australia, Dietitian, 199
Ipswich Road, Wooloongabba, Brisbane, Australia; 2Queensland University of
Technology, Brisbane, Queensland, Dietitian, 199 Ipswich Road, Woolloongabba,
Brisbane, Australia; 3Princess Alexandra Hospital, Brisbane, Queensland, Australia,
Director, Queensland Spinal Cord Injuries Service, 199 Ipswich Road,
Woolloongabba, Brisbane, Australia; 4Princess Alexandra Hospital, Brisbane,
Queensland, Australia, Research and Development Dietitian, 199 Ipswich Road,
Woolloongabba, Brisbane, Australia; 5Princess Alexandra Hospital and Mater
Research Institute, University of Queensland, Translational Re, Principal Research
Fellow, 199 Ipswich Road, Woolloongabba, Brisbane, Australia
Introduction: In the absence of reliable predictive equations, indirect calorimetry
(IC) remains the gold standard for assessing energy requirements after spinal cord
injury (SCI) but is typically confined to a research setting. This study examined the
feasibility of implementing IC into routine clinical care in an SCI rehabilitation
facility.
Methods: Bedside IC (canopy hood) was performed and participants completed an
IC acceptability questionnaire (open ended; yes/no; 5-point Likert scale). Fasted
resting energy expenditure (REE) steady state criteria were applied to assess data
quality and patient adherence to a test ≥20 minutes was recorded. Ward staff were
surveyed to assess impact of IC on usual care.
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Results: Of 35 eligible patients approached, nine declined (seven reported
claustrophobia). One patient could not be tested before discharge and 25 underwent
IC (84% male, injury level C2-L2, AIS A-D). Anxiety prevented one patient from
completing the IC test. The remaining 24 patients achieved a steady state REE (5minute period with ≤10% coefficient of variation for VO2 and VCO2). Test re-test
(n=5) showed <10% variation in REE. Patients deemed the procedure acceptable with
88% reporting a willingness to repeat IC, while 80% of patients and 90% of staff
agreed it was acceptable for IC to be integrated into usual care.
Conclusion: This study suggests IC is feasible for use in the clinical care of patients
recovering from SCI. In line with best practice recommendations, routine use of IC
should be considered when developing future clinical practice guidelines for nutrition
assessment in this patient group.
13:35 - 15:05
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Emerging Concepts In The Pathology And Clinical Management Of
Degenerative Conditions Of The Spine Causing Spinal Cord Dysfunction
SUKHVINDER KALSI-RYAN1; MICHAEL FEHLINGS2; PETER NEW3;
GIORGIO SCIVOLETTO4; JULIEN COHEN-ADAD5
1University Health Network, 399 Bathurst St. 11th Floor, MP 11-315, Toronto,
Canada; 2University Health Network, Professor, Scientist, 399 Bathurst St. 11th
Floor, MP 11-315, Toronto, Canada; 3Caulfield Hospital, Alfred Health, Clinical
Lead Spinal Rehab Service, Alfred Health, Melbourne, Australia; 4IRCCS
Fondazione S. Lucia, Spinal Unit Coordinator, via Ardeatina 306 00179 Roma Italia, Rome, Italy; 5University of Montreal, Assistant Professor, 2900 EdouardMonpetit Bld, Montreal, Canada
Presentation Synopsis: In most developed countries degenerative myelopathy
(DgM) is the most common cause of spinal cord dysfunction and it is expected that
with population aging it’s incidence in future decades will increase dramatically. The
incidence of spinal cord dysfunction due to degenerative spine problems has the
potential to exceed the incidence of traumatic SCI (tSCI) and already it is having an
impact on acute hospitals and specialist spinal rehabilitation units. It is recognized
that DgM differs from tSCI with respect to the temporal profile and pathology of the
spinal cord damage, the clinical presentation, which ultimately affects the treatment
options and clinical management, as well as outcomes. In this workshop we focus on
DgM and aim to identify the differences and similarities of DgM and tSCI by
describing the pathobiology, epidemiology, clinical presentation, advanced
assessment techniques and current treatments for SCI related to degenerative spinal
cord compression.
Learning Objectives: At the end of the session participants will be able to:
1. Understand the differences in DgM and tSCI with respect to pathophysiology,
epidemiology, and clinical presentation (neural adaptation), including
implications for future research
2. Understand how the methods of assessment useful for tSCI may not be
adequate for use with the DgM population and why
3. Appreciate to a greater degree the differences in clinical management and
outcomes of DgM in comparison to tSCI
Presenters:
Introduction – The shift in SCI, from traumatic to non-traumatic - M.G.
Fehlings (5 min)
Emerging Concepts in the pathobiology of Degenerative Spinal Cord

3067925

Dysfunction - M.G. Fehlings (13 min)
Epidemiology and clinical presentation and non-traumatic classification of
NTSCI (Incidence and Prevalance) - P. New (13 min)
Clinical Implications, Outcomes and Rehabilitation Pathways - G. Scivoletto
(13 min)
Understanding disease severity through Novel surrogate measurement
approaches in NTSCI - S. Kalsi-Ryan (13 min)
Advanced Techniques in Imaging specific to degenerative myelopathy -J.
Cohen-Adad (13 min)
Panel Discussion regarding the clinical relevance and impact of NTSCI on the
field of SCI, how it can be managed and what we need to learn - All Speakers
(33 min)
13:35 - 15:05
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Mackenzie
Chairpersons: Lance Goetz;

13:35

Engaging Spinal Cord Injury (SCI) Consumers Across The Research And
Clinical Care Spectrum
Kim Anderson-Erisman1; Tara Jeji2; Jocelyn Tomkinson3; John Bourke4; Peter
Athanasopoulos5; Lindsey Elliott6; Joe Gaskins7
1University of Miami, Associate Professor, Miami, USA; 2Ontario Neurotrauma
Foundation, Program Director, SCI, 90 Eglinton Ave E, Suite 601, Toronto, Canada;
3Rick Hansen Institute, Consumer Engagement Lead, Blusson Spinal Cord Centre,
6th floor, Vancouver, Canada; 4Burwood Academy of Independent Living, Research
Fellow, Burwood Hospital, Private Bag 4708, Christchurch New Zealand, Australia;
5SCI Ontario, Manager, Public Policy and Government Relations, 520 Sutherland
Drive, Toronto, Canada; 6United Spinal Association, Director of Member Initiatives,
75-20 Astoria Blvd, Suite 120, East Elmhurst, USA; 7United Spinal Association,
Preseident, 75-20 Astoria Blvd, Suite 120, East Elmhurst, USA
Currently, engagement of consumers living with diseases as equal partners is at the
forefront of clinical care, research, and health care policy. It is critical for consumer
engagement to be at the forefront of the SCI field as well. This workshop will be led
by SCI consumers and will discuss consumer engagement in 1) improving clinical
care, 2) research funding and healthcare education, 3) partnership in research design,
and 4) dissemination. These presentations will be followed by an open Panel
discussion with the audience to stimulate additional ideas for SCI consumer
engagement.
Presentations, 70 minutes total:
1) Best Practices in Consumer Engagement: Engaging Consumers in Improving Care
– Speaker, Peter Athanasopoulous
2) Consumer Engagement in Research Funding and Healthcare Education – Speaker,
Tara Jeji
3) Consumer Engagement in Research Design Consultation – Speaker, John Bourke
4) Consumer Engagement in Dissemination – Speaker, Joe Gaskins
Discussion panel, 20 minutes total:
Members: Kim Anderson, Jocelyn Tomkinson, Lindsey Elliott
Learning objectives, at the end of the session participants will be able to:
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1) Understand the value and outcomes of SCI consumer engagement;
2) Describe multiple avenues by which to engage consumers in clinical care and
research;
3) Discuss facilitators and barriers to engaging SCI consumers.
Special requirements:The stage and presentation podium need to be wheelchair
accessible.
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Expansion Duroplasty Improves Intraspinal Pressure And Spinal Cord
Perfusion Pressure In Patients With Traumatic Spinal Cord Injury
MARIOS PAPADOPOULOS
St. George's, University of London, Professor of Neurosurgery, Department of
Neurosurgery, Atksinon Morley Wing,, St. George's Hospital, Blackshaw Road,
SW17 0QT, London SW17 0QT, UK
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Introduction
We recently showed that, after traumatic spinal cord injury (TSCI), laminectomy does
not improve intraspinal pressure (ISP), spinal cord perfusion pressure (SCPP) or the
vascular pressure reactivity index (sPRx) at the injury site sufficiently because of
dural compression (Werndle et al., Critical Care Medicine, 2014;42:646-55).
Methods
This is an open label, prospective trial comparing combined bony and dural
decompression vs. laminectomy. 21 patients with acute, severe TSCI had realignment of the fracture and surgical fixation; 11 had laminectomy (laminectomy
group) and 10 had laminectomy and duroplasty (laminectomy + duroplasty group).
Primary outcomes were MRI evidence of spinal cord decompression (increase in
intradural space, cerebrospinal fluid around the injured cord) and spinal cord
physiology (ISP, SCPP, sPRx).
Results
The laminectomy and laminectomy + duroplasty groups were well matched.
Compared with the laminectomy group, the laminectomy + duroplasty group had
two-fold increase in intradural space at the injury site. CSF signal around the cord –
an indicator of satisfactory decompression of the swollen spinal cord – was evident in
the MR scans done of 78 % laminectomy + duroplasty vs. 0 % of laminectomy
patients. In 78 % of laminectomy + duroplasty patients, the spinal cord expanded into
the space created by the duroplasty. In the laminectomy + duroplasty group, ISP was
lower (12.7 ± 0.4 vs. 18.0 ± 0.5 mmHg, P < 0.01) and SCPP was higher (83.1 ± 1.1
mmHg vs. 66.8 ± 1.3, P < 0.05) compared with the laminectomy group. Duroplasty
caused cerebrospinal fluid leak that settled with lumbar drain in one patient and
pseudomeningocele that resolved completely in five patients.
Conclusion
We conclude that, after TSCI, laminectomy + duroplasty improves spinal cord
radiological and physiological parameters more effectively than laminectomy.
13:50

Surgical Management For Penetrating Spinal Gunshot Injuries: Is It Overutilized?
KENNETH NWOSU1; NIMA Eftekhary2; DUDLEY FUKUNAGA3; AMANDEEP
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BHALLA4; KEVIN ROLFE3
1HARBOR UCLA MEDICAL CENTER, PGY 4 Resident, 1000 W. Carson street,
Box 422, Los Angeles, USA; 2NYU SCHOOL OF MEDICINE, Resident, 560 First
Avenue, NEY YORK, USA; 3HARBOR UCLA MEDICAL CENTER, Director of
Orthopaedic Basic Science, 1000 W. Carson street, Box 422, Torrance, USA; 4X,
Torrance, USA
IntroductionCivilian gunshot wound spinal cord injury (CGSWSCI) are static,
mechanically stable injuries that rarely require surgery. Nonetheless, we continue to
see high numbers of these patients having had surgical decompression and/or
stabilization. We aimed to quantify the rate of over-utilization of surgery.Methods505
CGSWSCI patients transferred for rehabilitation to our institution were identified
over the last 14 years. Retrospective chart review and telephone interviews were
conducted to identify whether the patient underwent initial surgery and for what
reason. Full and complete data was obtained for 139 patients. Unacceptable surgical
indications included spinal decompression and/or stabilization, and removal of bullets
from the thoracic spinal canal.Results78 (56.1%) of 139 patients underwent initial
surgery. 13 (16.7%) were indicated, 60 (77%) were not indicated, and 5 were
inconclusive (three unknown, one CSF fistula repair, and 1 anterior release). Of the
60 unindicated surgeries, 47 (78.3%) were decompressions +/- fusion, and 13 (21.7%)
were thoracic missile removal. Overutilization rate of surgery was 43%.There was no
difference in pain or improvement between patients who underwent operative and
nonoperative management. There was a 24% reoperation rate in patients who were
initially treated operatively, versus none in those treated
nonoperatively.ConclusionSurgery over-utilization for penetrating GSW related
spinal column injury was 43% and 77% of all surgeries performed were not indicated.
Re-education and dissemination of this information to spinal physicians is warranted
14:05

Throw In The Tape, Skip The Skinfolds And Doubt The DEXA. Assessing
Measures Of Muscle Atrophy Using MRI As Criterion.
MAYA PANISSET1; MARY GALEA2; DOA EL-ANSARY3
1University of Melbourne, Melbourne, Australia; 2University of Melbourne,
Professorial Fellow, Royal Park Campus, Melbourne, VIC 3010, Australia;
3University of Melbourne, Alan Gilbert Building, Level 7, Melbourne, VIC 3010,
Australia
Introduction:
Dual x-ray absorptiometry (DXA) has been shown to overestimate fat free mass
(FFM) and underestimate fat mass (FM) in SCI. Thigh muscle cross-sectional area
(CSA) has shown promise for measuring sarcopenia in the elderly. The aim of this
study is to compare MRI measures of thigh CSA to anthropomorphic measures and
DXA-derived body composition, and determine the relative utility for detecting
changes in muscle mass in acute SCI.
Methods:
Subjects were adults with traumatic SCI (AIS A-C) at 4 and 16 weeks post-injury.
Maximum thigh and calf muscle CSAs were identified from MR images taken at
baseline and post-intervention (PIV) and muscles manually traced. Bland Altman
plots were used to determine the limits of agreement.
Results:Maximum thigh CSA was found at 67% +/- 8% distance between the patellar
border and gluteal fold. While girth measurements were highly correlated with
corresponding muscle CSA changes (r=.92, p=.002), systematic error underestimated
atrophy and failed to detect hypertrophy seen on MRI. DXA derived FFM of the
lower limb correlated with thigh CSA at baseline (r=.94) and PIV (r=.84). When
expressed as percentage FFM, Bland Altman plots indicated a systematic
overestimation of DXA FFM by 11% (limits 1-20%)
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Conclusion:Anthropomorphic measures should be confined to epidemiological
studies. Care should be taken when using DXA to measure response to treatment in
acute SCI. The 11% overestimation of FFM may be due to the lean component of
adipose tissue. However, the wide limits of agreement are problematic. CSA of the
proximal thigh is recommended for this purpose.
14:20

Bone Mineral Density Assessed By QCT, But Not DXA, Discriminates SCI
Patients With Prevalent Fragility Fractures
W. BRENT EDWARDS1; NARINA SIMONIAN2; THOMAS SCHNITZER3
1University of Calgary, Assistant Professor, KNB 418, 2500 University Dr. NW,
Calgary, Canada; 2Northwestern University Feinberg School of Medicine, Clinical
Research Project Manager, Dept. of Physical Medicine & Rehabilitation, 710 N. Lake
Shore Drive, Suite 1014, Chicago, USA; 3Northwestern University Feinberg School
of Medicine, Professor, Dept. of Physical Medicine & Rehabilitation, 710 N. Lake
Shore Drive, Suite 1014, Chicago, USA
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Introductions: Spinal cord injury (SCI) is characterized by marked bone loss and a
high risk of fragility fracture around the knee. The objective of this study was to
determine if BMD assessed by QCT and DXA can discriminate prevalent fracture
after SCI. Methods: Forty-nine adults with SCI (1 to 50 years duration) received
DXA and QCT scans at the knee. DXA and QCT scans were used to quantify areal
BMD (aBMD) and volumetric BMD (vBMD), respectively, at the distal femur and
proximal tibia. Participants self-reported the cause, location, and time of any lowerextremity fragility fractures sustained after SCI. The ability aBMD and vBMD to
classify groups with and without fractures was determined using discriminant
analyses. Results: Of the 49 participants, 14 had at least one prevalent fracture of the
lower-extremity. The mean duration of SCI prior to first fragility fracture was 15.8
yrs (range 3-38 yrs). QCT measures of vBMD (p≤0.014), but not DXA measures of
aBMD (p≥0.195), were significant discriminants of prevalent fractures. The overall
classification accuracy for distal femoral vBMD and proximal tibial vBMD were
63.3%, and 71.4%, respectively. On average, vBMD measures were approximately
33.0% lower for individuals with fractures compared to individuals without fractures.
Conclusions: Fractures following SCI are a serious concern, but there is no validated
fracture risk assessment tool specific to the SCI population. These results suggest that
measurements obtained from QCT may provide a better assessment of fracture risk
than those from DXA, but results should be confirmed in a larger sample.
14:35

Assessment Of Myelin In Spinal Cord: Histological Validation Of A New
Magnetic Resonance Imaging Technique
CORNELIA LAULE1; ANDREW YUNG2; VLADY PAVLOVA1; BARRY
BOHNET2; PIOTR KOZLOWSKI1; STANLEY HASHIMOTO2; STEPHEN YIP2;
DAVID LI2; WAYNE MOORE1
1University of British Columbia / International Collaboration on Repair Discoveries
(ICORD), Vancouver, Canada; 2University of British Columbia, Vancouver, Canada
Introduction: Determining the extent and type of tissue damage after spinal cord
(SC) injury would be valuable for prognosis, understanding symptom
pathophysiology and for therapy evaluation. Magnetic resonance imaging (MRI) can
non-invasively assess the SC in vivo. Myelin water imaging measures the amount of
water trapped between myelin bilayers based on T2 relation time. Myelin water has
been successfully used in brain diseases, but never serially along the SC. We
examined the distribution of myelin water along the entire length of the SC in postmortem tissue using high-field strength MRI to validate myelin water as a SC myelin
marker.
Methods: One formalin-fixed SC (female, progressive multiple sclerosis, age=78 yrs,
disease duration=25yrs) was cut into 104 ~5mm cross-sections along the entire length
of the SC (cervico-medullary junction to conus-medullaris). Samples were imaged at
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7T using a 64-echo T2 sequence. Voxel-wise myelin water fraction (MWF) was the
fractional area of the short T2 component (<20ms). Samples were stained with Luxol
Fast Blue for myelin.
Results: Myelin water maps showed SC anatomy in superb detail with increased
signal in white matter and reduced signal in the grey matter. Excellent
correspondence between myelin staining and MWF was observed. Anatomical
variation in myelin distribution along cervical, thoracic and lumbar regions was seen.
Myelin loss was clearly visible in areas of pathology.
Conclusions: Serial myelin water imaging of SC is feasible. SC myelin water varies
with cord level and pathology. Myelin water imaging should be considered as a
method for monitoring myelin-related pathology in SC injury.
14:50

CT Based Occipital Condyle Morphometry In Indian Population To Assess
Feasibility Of Condylar Screws For Occipito-cervical Fusion
SAHIL BATRA1; ABHISHEK SRIVASTAVA2; ANKUR NANDA3; Harvinder
Singh Chhabra4
1ISIC, SPINE FELLOW, ISIC, Sector-C, Vasant Kunj, New Delhi, India; 2ISIC,
SPINE CONSULTANT, isic, sector-c, vasant kunj, new delhi, India; 3ISIC, SPINE
CONSULTANT, ISIC, Sector-C, Vasant Kunj, New Delhi, India; 4ISIC, sPINE
CONSULTANT AND HOD, ISIC, Sector-C, Vasant Kunj, New Delhi, India
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Intoduction: Occipital condylar screws is a novel technique being explored in
proximal fixation of Occipito-cervical stabilization. There are gender and ethnic
variations in anatomical structures which may restrict feasibility of this technique in
some populations. There is no CT based anatomical data in Indian population.
Methods: We measured the dimensions of occipital condyles on coronal, sagittal and
axial reconstructed images of CT scan of 41 adult patients. Differences were noted
between right and left side and also between male and female. Based on the results
and available literature, authors help in determining the feasibility of putting occipital
condyle screws in Indian population.
Results: The mean Sagittal length and height were 17.22 ±1.67mm and
9.05±1.46mm. Mean Condylar angle /screw angle (mm) was 37.98 ± 5.45 degrees
from midline with Mean Condylar Length of 19.62±2.57 mm and condylar width of
9.48 ± 1.04. Average coronal height on anterior and posterior part of hypoglossal
canal was 10.76 ± 1.42mm and 8.99 ±1.36mm respectively. All female parameters
were shown to be significantly lower compared to male values, except for screw
angle and condylar width. There was no significant difference between right and left
condylar dimensions. Based on Lin et al’s proposed criteria 8/82 condyles were not
suitable for condylar screws
Conclusion: Preliminary CT morphometry data of occipital condyles shows that,
condylar screws are anatomically feasible in a large part of Indian population.
However, since a small number may not be suitable for this technique meticulous
study of preoperative anatomy in detailed CT is advised.
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Pressure Ulcer Risk During Inpatient Spinal Cord Injury Rehabilitation: Using
Rasch To Determine The Measurement Properties Of The SCIPUS.
MARIE-THERESE LARAMEE1; JOHANNE HIGGINS2; ANTHONY S. BURNS3;
JUDE DELPARTE4; CAROLINE JOLY5; HEATHER FLETT6
1Institut de readaptation Gingras-Lindsay-de-Montreal, Knowledge mobilization
specialist, 6300 Darlington, Montreal, Canada; 2Institut de readaptation GingrasLindsay-de-Montreal, Researcher, 6300 Darlington, Montreal, Canada; 3University
Health Network - Toronto Rehabilitation Institute, Physiatrist, 520 Sutherland Drive,
Toronto, Canada; 4University Health Network - Toronto Rehabilitation Institute,
Research Associate, 520 Sutherland Dr, Toronto, Canada; 5Institut de readaptation
Gingras-Lindsay-de-Montreal, Program manager, 6300 Darlington, Montreal,
Canada; 6University Health Network - Toronto Rehabilitation Institute, Advanced
practice leader, 520 Sutherland Dr, Toronto, Canada
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Objective: A valid and reliable instrument to identify individuals at risk of
developing pressure ulcers (PU) is needed to prevent the occurrence of this common
and serious complication following spinal cord injury (SCI). The objective of this
study was to use Rasch analysis to assess the measurement properties of the SCI PU
Scale (SCIPUS) and formulate recommendations to improve its performance.
Design/Methods: Charts were abstracted retrospectively for 759 patients at two
tertiary SCI rehabilitation programs (Montreal and Toronto). SCIPUS data was
available for 696 participants whereas Braden data was available for 174 participants.
Other outcomes included demographics, incidence, prevalence, and staging of PUs.
Evidence of rating scale functioning, person-separation reliability, internal scale
validity and differential item functioning (DIF) was examined. Additional
psychometric properties including sensitivity and specificity were also determined.
Results: The SCIPUS does not adhere to the expectations of the Rasch model (χ2:
195.1; p <0.05), primarily based on one misfitting item (smoking). Also, several
items (pulmonary disease, cardiac disease, albumin) displayed DIF towards site
(Montreal or Toronto). A 14-item combination of items from the SCIPUS and the
Braden scales demonstrates the best fit to the Rasch model and increases the person
separation index (PSI) to 0.5. Conclusion: In its current state, the SCIPUS does not
adhere to Rasch model expectations and may not discriminate amongst persons at risk
of developing a PU. Incorporating additional items from the Braden scale improves
overall fit although a degree of multidimensionality and a relatively low PSI remains.
09:10

Predicting Pressure Ulcer Risk During Inpatient SCI Rehabilitation:
Comparison Of The FIM Motor Scale, SCIPUS And Braden Risk Assessment
Tools
HEATHER FLETT1; JUDE DELPARTE2; CAROL SCOVIL3; KRISTINA GUY4;
ANTHONY BURNS5
1Toronto Rehab - University Health Network, Advanced Practice Leader, 520
Sutherland Drive, Toronto, Canada; 2Toronto Rehab - Universtiy Health Network,
Research Coordinator, 520 Sutherland Dr, Toronto, Canada; 3Toronto Rehab University Health Network, Knowledge Mobilization Specialist, 520 Sutherland
Drive, Toronto, Canada; 4Toronto Rehab - University Health Network, Physiotherapy
Practice Leader, 520 Sutherland Drive, Toronto, Canada; 5Toronto Rehab University Health Network, Physician, 520 Sutherland Drive, Toronto, Canada
Introduction: Pressure ulcers (PUs) are common and costly complications following
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spinal cord injury (SCI). PU risk assessments are intended to identify individuals at
highest risk for developing PUs. The purpose of this study was to examine the
relationships between the Functional Independence Measure® motor scale (mFIM),
Braden Scale, SCI Pressure Ulcer Scale (SCIPUS), and PU incidence during inpatient
rehabilitation. Methods: Charts were abstracted for 382 inpatients with traumatic and
non-traumatic SCI undergoing SCI rehabilitation including patient demographics, PU
incidence, mFIM, Braden, and SCIPUS. Data were analyzed for relationships
between outcomes (Spearman correlation), differences in scores between those with
and without PU incidence (ANOVA), and sensitivity and specificity for each outcome
using PU incidence. Results: Patients who developed PUs had lower mFIM scores at
admission (28 vs. 42) compared to those who did not develop PUs (p<0.0001). Effect
sizes for score differences between those with and without PU incidence was greatest
for Braden (h2=11%) followed by mFIM (h2=8%). SCIPUS and Braden were
moderately correlated (r=-0.53). mFIM had a stronger correlation to Braden (r=0.77)
than SCIPUS (r=‑0.45). The sensitivity and specificity analysis showed that when
using existing cut-off values for high risk, the Braden and SCIPUS had low likelihood
ratios (LR) for predicting PU incidence (1.5, 1.1 respectively). Using a cut-off value
of ≤32 to indicate high risk, mFIM had a LR of 2.1. Conclusion: This study questions
the utility of current PU risk assessments in an inpatient SCI rehabilitation setting.
The use of mFIM to identify PU risk in inpatient SCI rehabilitation warrants further
consideration.
09:25

Development Of A Computerized Algorithm For International Standards For
Neurological Classification Of Spinal Cord Injury (ISNCSCI)
KRISTEN WALDEN1; FIN BIERING-SORENSEN2; STEVEN KIRSHBLUM3;
WILLIAM WARING4; RONALD REEVES5; xxx xxx6
1Rick Hansen Institute, Vancouver, Canada; 2Copenhagen University, Copenhagen,
Denmark; 3Kessler Institute for Rehabilitation, West Orange, USA; 4Medical College
of Wisconsin, Milwaukee, USA; 5Mayo Clinic College of Medicine, Rochester,
USA; 6ISNCSCI Algorithm Working Group, xxx, Canada
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Introduction: As ISNCSCI is widely used for clinical and research purposes, it is
important that motor and sensory data is accurately used to classify the type of SCI.
This presentation describes the development and validation of a computerized Rick
Hansen Institute-ISNCSCI Algorithm (“Algorithm”) based on the 2011 version of the
ISNCSCI and the 2013 worksheet.
Methods: The Algorithm logic was developed by international experts to standardize
the classification of challenging cases. A five-phased process was used to develop the
Algorithm logic using Microsoft .Net and validate it using SCI patient cases.
Discrepancies between the clinician-derived and Algorithm-calculated results were
reconciled.
Results: In Phase One 48 SCI cases from several sources were used to develop the
Algorithm and it was validated using 351 Rick Hansen SCI Registry (RHSCIR) cases
in Phase Two. Phase Three used the original 48 cases plus 15 additional cases to
develop logic for Not Testable values. Phase Four used the original 351 RHSCIR
cases along with 1647 additional RHSCIR cases for the final validation. There were
23 (Phase Two) and 293 (Phase Four) discrepant cases of which 3 and 6 cases
resulted in changes to the Algorithm. All discrepancies in Phase Five using 133 new
RHSCIR cases were clinician errors and did not result in Algorithm changes. The
web-based application and the Algorithm code are freely available at
www.isncscialgorithm.com.
Conclusion: The Algorithm provides a standardized method to accurately determine
the level and severity of SCI. The web interface assists in maximizing usability while
minimizing the impact of human error in classifying SCI.
09:55

Prognostic Validity Of The Trunk Control Test For Individuals With Spinal
Cord Injury.
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Kievka Almaguer-Benavides1; Jimena Quinzaños-Fresnedo2; Ramiro Perez-Zavala3;
Aida Barrera-Ortiz4
1National Institute of Rehabilitation, Resident, Calzada Mexico Xochimilco No. 289,
Col. Arenal, de Guadalupe Zip Code 14389, Mexico City, México, Mexico City,
Mexico; 2National Institute of Rehabilitation, Chief of Neurorehabilitation
Department, Calzada México Xochimilco No. 289, Col. Arenal de, de Guadalupe Zip
Code 14389, Mexico City, México, Mexico City, Mexico; 3National Institute of
Rehabilitation, Chief of SCI Service, Calzada Mexico Xochimilco No. 289, Col.
Arenal de, de Guadalupe Zip Code 14389, Mexico City, México, Mexico City,
Mexico; 4National Institute of Rehabilitation, Attendant of SCI Service, Calzada
Mexico Xochimilco No. 289, Col. Arenal de, Guadalupe Zip Code 14389, Mexico
City, México, Mexico City, Mexico
Problem Statement: A trunk control test for individuals with spinal cord injury was
developed and validated. However, its prognostic validity was not evaluated, so the
objective of the present study was to establish the prognostic validity of the test.
Methods: An observational, descriptive, longitudinal and prospective study was
conducted. Inclusion criteria were: SCI of any type and neurologic level, of 3 months
or less without rehabilitation. The trunk control test and Spinal Cord Independence
Measure II were applied at admission, every week for 4 weeks and at discharge.
Association measurements between variables were done.
Results: 19 patients were included. We look for correlations between trunk control
test scores and the other variables. The first week, there was a strong correlation with
SCIM (r=.801) and self-care (r=0.721). By second week there was an increased
correlation with SCIM (r= 0.829), self-care, outdoor mobility (r=0.817, and
r=681respectively). In the third week there was a significantly increase between all
variables (SCIM r=0.785, Self-care r=0.824, Indoor r=0.784 and outdoor mobility
r=0.776) p=0.000. Finally we found very strong correlations between the initial score
of trunk control and discharge SCIM (r=0.785), self-care (r= 0.781), indoor mobility
(r= 0.679) and outdoor mobility (r= 0.756). All results were statistically significant.
Conclusion: The proposed scale has a strong association with independence
measures. It is still needed to increase sample size in order to perform ROC curves to
establish the best cut-off points and to follow patients to assess walking.
09:55

Development Of The Manual Wheelchair Performance Measure (MWPM)
JENNIFER DUNN1; JOHANNA WANGDELL2; ALASTAIR ROTHWELL3; JAN
FRIDEN4; ANN-SOFI LAMBERG5
1University of Otago, Post Doctoral Fellow, Department of Orthopaedic Surgery,
Christchurch, New Zealand; 2Sahlgrenska University Hospital, Occupational
Therapist/PhD, Centre of Advanced Reconstruction of Extremities, (CARE),
Goteborg, Sweden; 3University of Otago, Emeritus Professor, Department of
Orthopaedic Surgery, Christchurch, New Zealand; 4Sahlgrenska University Hospital,
Professor of Hand Surgery, Centre of Advanced Reconstruction of Extremities,
(CARE), Goteborg, Sweden; 5Sahlgrenska University Hospital, Physiotherapist,
Centre of Advanced Reconstruction of Extremities, Goteborg, Sweden
Aim: To outline the development of a new measure of manual wheelchair tasks, the
Manual Wheelchair Performance Measure (MWPM).
Methods: We generated items from a comprehensive literature review, discussions
with experienced therapists and a previous pilot study. Forty three people with
tetraplegia, in New Zealand and Sweden, completed a survey on final items to be
included and how to measure them. Following this inter and intra-rater reliability was
tested on 13 people with chronic tetraplegia (C5-8). All participants performed the
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test on two occasions, with 5 – 7 days between the tests. Each participant was scored
on their performance by three testers.
Results: The MWPM is a 15 item measure that includes forward and backward
propulsion, figure of 8, ascent and descent of a ramp and varying height kerbs and
lips. The measure uses a mixture of timed tests and ability score. The ability score is
totalled to give a maximal score of 75. Timing of the tasks allows for measurement of
improvement once the maximum ability score is attained, reducing the ceiling effect.
The total time taken to complete the MWPM was between 10 – 25 minutes depending
on the number of tasks completed. The ICC for repeatability (0.941) and the overall
coefficient of variation (5.9%) are good.
Conclusion: The MWPM is a unidimensional measure developed to quantify manual
wheelchair propulsion ability within a clinical setting. It has shown good face validity
and inter- and intra-rater reliability. Next steps are to determine the responsiveness in
different populations of manual wheelchair users
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Actinobaculum In The Urine Of People With Spinal Cord Injury: A Lion In
Sheep Agar?
SUZANNE GROAH1; MARCOS PEREZ-LOSADA2; LJUBICA CALDOVIC3;
INGER LJUNGBERG4; BRUCE SPRAGUE5; HANS POHL6
1MedStar National Rehabilitation Hospital, Director of SCI Research, 102 Irving St,
NW, Washington, DC, USA; 2Computational Biology Institute at George
Washington University, Analyst, 45085 University Dr, Ashburn, USA; 3Childrens
National Medical Center, Principal Investigator, 111 Michigan Ave, Washington, DC,
USA; 4MedStar National Rehabilitation Hospital, Senior Research Administrator,
102 Irving St, NW, Washington, DC, USA; 5Childrens National Medical Center,
Research Associate, 111 Michigan Ave, Washington, DC, USA; 6Childrens National
Medical Center, Urologist, 111 Michigan Ave, Washington, DC, USA
INTRODUCTION: Pyuria in the setting of asymptomatic bacteriuria (ABU),
particularly in the context of potentially unrelated lower and upper urinary tract
symptoms, may drive inappropriate use of antibiotics. A deeper comprehension of the
relationship between pyuria and ABU will be essential in improving antibiotic use,
especially in patients with neuropathic bladder.
METHODS: This is a cross-sectional study of asymptomatic subjects with normally
functioning bladders (non-NB) and with neuropathic bladder (NB) due to spinal cord
injury. Urine was obtained using the subject’s typical method of urine elimination
(spontaneous void, intermittent catheterization or suprapubic catheterization).
Samples were analyzed using 16S rRNA pyrosequencing in combination with
Pathoscope 2.0, STAMP, urinalysis, and urine culture.
RESULTS: All patients, regardless of bladder status and gender had bacteriuria based
on 16s rRNA pyrosequencing with only 20/47 having positive urine cultures. Subjects
with NB had significantly greater positive leukocyte esterase, pyuria, and cloudy
urine on urinalysis, as well as bacterial growth on urine culture. Unique urine
microbiomes were characterized for all subjects and grouped according to subject
characteristics. No association could be made between Enterococcus sp. and pyuria.
Lactobacillus sp. were more abundant in subjects without pyuria. Actinobaculum sp.
were present in 4 subjects with NB, all of whom had pyuria.
CONCLUSION: Our data indicate that specific bacterial species are linked to pyuriaassociated ABU. The discovery of a correlation between pyuria and Actinobaculum,
an emerging and poorly understood uropathogen, highlights the potential of microbial
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genomics to identify highly fastidious and non-culturable bacteria which may
contribute to lower urinary tract symptoms.
09:10

Independent Bladder And Bowel Care For Individuals With Tetraplegia Using
Innovative Adaptive Devices
Van Koppenhagen Casper1; Valk de Quido2; Graaf van de Maureen3; Post Marcel4
1Rehabilitation Centre De Hoogstraat, Utrecht, Netherlands; 2Rehabilitation Centre
De Hoogstraat, Rehabilitation technician, Paranadreef 2, Utrecht, Netherlands;
3Rehabilitation Centre De Hoogstraat, Occupational therapist, Paranadreef 2, Utrecht,
Netherlands; 4Rehabilitation Centre De Hoogstraat, Senior Researcher, Paranadreef 2,
Utrecht, Netherlands
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Introduction
Many individuals with tetraplegia are dependent on help from others in toileting,
which is associated with lower levels of self-esteem, participation and quality of life.
With adaptive devices, however, many individuals with tetraplegia can become
independent in bladder and bowel care, increasing the individuals’ quality of life and
lowering societal costs.
Methods
Since many years De Hoogstraat Rehabilitation has its own Department of
rehabilitation technology (http://www.dehoogstraat.nl/organisatie/webshop/) which
specializes in the development and tailoring of adaptive devices for communication,
self-care and mobility to each individuals unique needs. Simple, robust and adjusted
on the individuals are guiding principles in the development of these devices and
some have shown remarkable effectiveness in clinical practice.
Results
Over the years, a number of devices to support independence in toileting of
individuals with different grades of impaired hand function have been developed. The
prescription and training to use these devices is a multidisciplinary process to which
the physician, occupational therapist, nurse and rehabilitation technician all
contribute. Some of these devices have shown to be very effective. We will
demonstrate two of these, the Microlax contributor injection model and the colon
flush lever, that can be used independently by individuals with tetraplegia up to level
C5/C6.
Conclusion
We show how relatively uncomplicated devices can make a big difference for these
individuals if prescribed and provided by an experienced multidisciplinary team.
Disclaimer
None of the adaptive devices showed have been approved for use in the United States
by the FDA.
09:25

BLADDER BEHAVIOUR DURING PREGNANCY IN SPINAL CORD
INJURIED WOMEN: A MULTICENTRIC SURVEY
Elena Andretta1; Patrizia Signani2; Lorenza Landi3; Mirella Cianfrocca4; Lorita
Cito5; Guido Molinero6; Alberto Manassero7; Mauro Menarini8; Oreste Risi9;
Francesco Battaglino10; Mariangela Leucci11; Sauro Biscotto12; Claudio Pilati13
1Urology Department - General Hospital, Neuourologist, Riviera XXIX Aprile, 2,
Dolo (Venice), Italy; 2Wellspect HealthCare, Marketing manager, Bologna, Bologna,
Italy; 3Istituto di Montecatone, Doctor, Montecatone - Imola, Montecatone
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Neurourologist, Roma, Roma, Italy; 5SC di Neuro-Urologia Presidio CTO AOU Città
della Salute e della Scienza, Gynecologist, Torino, Torino, Italy; 64 USC
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Treviglio (Bergamo), Italy; 10U.O.C. Chirurgia Pediatrica Ospedale S. Bortolo Centro Regionale Veneto Spina Bifida,, Pediatric surgeon, Vicenza, Vicenza, Italy;
11U.O. Medicina Fisica e Riabilitazione-Unità Spinale-Unità Gravi CerebrolesioniAzienda ULSS 6 Vicenz, paraplegist, Vicenza, Vicenza, Italy; 12Unitá Spinale
Unipolare Azienda Ospedaliera di Perugia, Urologist, Perugia, Perugia, Italy; 133
U.O.C. Unità Spinale Unipolare Ospedale C.T.O. Andrea Alesini, Chief, Roma,
Roma, Italy
INTRODUCTION Bladder management (BM) during pregnancy in spinal cord
injured women (SCI) is challenging and completely unknown. We investigated this
topic.METHODS A questionnaire enquiring BM in pregnancy was sent in 2014 to all
Clinics involved in SCI treatment. Fifty-one cases for 64 pregnancies were recruited
in 10 Departments. RESULTS Mean age at delivery was 31 years; 9 and 2 women
have had 2 and 3 pregnancies. 21% women were tetraplegic, 75% presented detrusor
sphincter dyssynergia (DSD) - 67% of them used antimuscarinics -; 57% voided by
clean intermittent catheterization (CIC).Antimuscarinics were mainly discontinued
except than in 5 pregnancies, with birth of 4 healthy babies and 1 placental
detachment with fetal death.44% women changed BM, mainly adopting/increasing
CIC, suspension of bladder expression or indwelling catheter placement (3
cases).Pregnancy course was irregular in 12.5% (in 50% tetraplegics, 75% DSD). 1.7
cystitis and 0.7 pyelonephritis/pregnancy in average are reported. Most of the urinary
infections (UTI) - average 3.7 pyelonephritis/pregnancy - concerned 10 patients with
high bladder pressure (9 DSD, 1 reduced compliance) for 14 pregnancies with birth of
2 underweight babies. Urinary incontinence appeared/worsened in 23 (36%)
pregnancies, in 13 for the whole pregnancy and in 7 in the 3rd quarter. Deliveries
occurred between 25th-40th weeks (average 36), by caesarean section in 81%.
Healthy children were born in 92% pregnancies (average weight 2,8
Kg).CONCLUSIONS In 44% pregnancies BM was changed. Antimuscarinics were
not always discontinued. High bladder pressure was detected in 75% irregular
pregnancies and in all pregnancies with recurrent UTI.Healthy children were mainly
born
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Urinary Tract Microbes And The Catheterised Patient: A Longitudinal Study
Using Next Generation Sequencing
LAETITIA BOSSA1; SCOTT A. RICE2; BONSAN BONNE LEE3
1UNIVERSITY OF NEW SOUTH WALES, PHD CANDIDATE, NeuRA, Margarete
Ainsworth Building, Barker Street, Randwick, NSW 2031, Australia; 2UNIVERSITY
OF NEW SOUTH WALES, Adjunct Professor, Centre for Marine Bio-Innovation,
University of New South Wales, Sydney, NSW, Australia 2052, Australia; 3Prince of
Wales Hospital, Senior Consultant, Spinal Medicine, Spinal Unit, Prince of Wales
Hospital, Barker Street, Randwick, NSW 2031, Australia
Introduction
Long-term catherisation such as in spinal cord injured patients, increases the risk of
urinary tract microbial colonisation. Urine culture is the standard clinical
microbiological test for infection. However a substantial proportion of microbes are
unculturable, underestimating the diversity of urinary tract flora. Molecular methods
allow for identification of complex microbial communities by bacterial 16S rDNA
genes. We followed three spinal patients longitudinally to determine how the urinary
tract flora changed as a function of time, probiotic treatment and infection.
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Methods
Patients were aged 50-62, Injury levels C3-C6 and participated in the Probiotic
Prophylaxis of Spinal Cord Injury Urinary Tract Infection Therapeutic Trial.
Microbial communities adherent to the urinary catheters of each patient were
examined as a proxy for bladder microbes. Microorganisms were identified using
Terminal Restriction Fragment Length Polymorphism (T-RFLP) and next-generation
sequencing.
Results
Based on T-RFLP and sequencing data, urinary tract flora differed significantly
between individuals. Urinary tract microbial community composition and structure
were altered by the use of probiotics. Organisms predominant during probiotic
treatment were less abundant after discontinuing probiotics. T-RFLP and sequencing
generated similar patterns in community composition, suggesting that T-RFLP can be
used to detect changes in urinary tract flora.
Conclusion
Individuals possess distinct microbial communities. The community composition
changes following a disturbance, such as probiotic treatment or infection. Once the
disturbance is removed, the original community composition is restored. TRFLP is a
relatively cheap and rapid technique that can be used to diagnose changes to the
patient’s urinary tract flora, which may predict infection.
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DTI-100 Increases Voiding Efficiency After Acute Spinal Cord Injury (SCI) In
A Preclinical Rat Model Of Urinary Retention
LESLEY MARSON1; MARY KATOFIASC2; MARCALEE ALEXANDER3;
KARL THOR4
1Dignify Therapeutics, Head of Preclinical, 2 Davis Drive, Durham, USA; 2Dignify
Therapeutics, Operations, 2 Davis Drive, Durham, USA; 3VA Medical Center,
Associate Chief of Staff, VA medical, Alabama, USA; 4Dignify Therapeutics,
President, 2 Davis Drive, Durham, USA
Introduction
Urinary retention is a critical and irreversible problem for many SCI individuals.
Acute SCI results in an ‘areflexive’ bladder and inability to void due to interruption
of brain-spinal pathways that normally mediate voiding. In the absence of reflex
voiding mechanisms, use of direct myogenic activators remains a viable option to
trigger voiding in acute SCI, the most extreme condition of flaccid bladder. This
study examined the efficacy of a short-acting neurokinin-2 receptor (NK2R) agonist
to induce voiding after SCI.
Methods
Cystometry was conducted in anesthetized female rats (N=20) with complete spinal
transection (T9/10) during the acute recovery phase (2-8h). DTI-100 (peptide, NK2R
agonist) was administered intravenously in increasing doses at 70% bladder capacity
and voiding function measured.
Results
DTI-100 (10-300mg/kg) induced voiding in the acute SCI model. DTI-100 produced
a dose related increase in voiding efficiency (VE), responder rate and bladder
pressure that was blocked by a selective NK2R antagonist. In the acute model VE is
~18%. DTI-100 increased VE to 30-40% in this model. Voiding was rapid (within
1min) and bladder pressure returned quickly (within ~15min) to pre-drug values. No
attenuation was observed with repeat dosing and no physiological changes to blood
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pressure, heart rate or respiration were observed.
Conclusion
These data demonstrate that DTI-100 rapidly induces a transient contraction of the
urinary bladder that results in voiding via direct myogenic action and that DTI-100
may be a promising therapeutic for inducing voiding after SCI.
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Autonomic Dysreflexia And Repeatability Of Cardiovascular Changes During
Same Session Repeat Urodynamic Investigation In Women With Suprasacral
SCI
Matthias Walter1; Stephanie C. Knüpfer1; Martin Schubert2; Armin Curt2; Ulrich
Mehnert1; Thomas M. Kessler1
1Spinal Cord Injury Center & Research, University of Zürich, Balgrist University
Hospital, Neuro-Urology, Forchstrasse 340, Zürich, Switzerland; 2Spinal Cord Injury
Center & Research, University of Zürich, Balgrist University Hospital, Neurology,
Forchstrasse 340, Zürich, Switzerland
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Introduction
To investigate autonomic dysreflexia (AD) and repeatability of cardiovascular
changes during same session repeat urodynamic investigation (UDI) in women with
spinal cord injury (SCI).
Methods
Prospective study investigating 33 women with suprasacral SCI suffering from
neurogenic lower urinary tract dysfunction (NLUTD) undergoing same session repeat
UDI and synchronous continuous cardiovascular monitoring (systolic blood pressure
(SBP), diastolic blood pressure (DBP) and heart rate (HR)). UDIs were performed
according to good urodynamic practices recommended by the International
Continence Society. AD was defined according to the International Standards to
document remaining Autonomic Function after SCI.
Results
Mean age and mean duration since SCI of the cohort were 58±19 and 6±11 years,
respectively. Overall incidence of AD was 73% (24/33). 19 of the 33 women (58%)
showed AD in both UDIs. The repeatability of detecting AD between the 2 same
session UDIs was good (k=0.67, 95% CI 0.4 to 0.94). When applying the Bland and
Altman method, there were wide 95% limits of agreement for differences in same
session SBP, DBP and HR indicating poor repeatability. There was a significant
increase in SBP (p<0.001) and DBP (p<0.001) and a significant decrease in HR
(p=0.007) in patients with compared to those without AD.
Conclusions
With an overall incidence of AD in more than 70% of women with NLUTD due to
suprasacral SCI and considering the relevant risks involved with sudden
hypertension, we strongly recommend continuous cardiovascular monitoring during
UDI and to perform same session repeat UDI to capture the extent of cardiovascular
changes, potentially leading to AD and furthermore to avoid life-threatening situation
in daily clinical practice.
08:55 - 10:25
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Functional Outcome Is Dependent On The Quality Of Volitional Motor Control
In The Sub-acute Stage Of Recovery Following Spinal Cord Injury.
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W BARRY MCKAY1; LESLIE VANHIEL2; JOY A BRUCE2; BRADLEY J
FARRELL3; KEITH E TANSEY4
1Shepherd Center, Sr. Research Scientist, 2020 Peachtree Road, Atlanta, USA;
2Shepherd Center, Research Scientist, 2020 Peachtree Road, Atlanta, USA;
3Shepherd Center, Post-graduate Fellow, 2020 Peachtree Road, Atlanta, USA;
4Emory University, Associate Professor, 615 Michael St., Emory University School
of Medicine, Atlanta, USA
Introduction: This study was undertaken to examine the relationship between central
nervous system (CNS) physiological control over movement and clinically evaluated
function during the sub-acute phase of recovery from spinal cord injury (SCI).
Methods: Fifty-three participants with neurological injuries ranging from C1 to L2
and International Standards for Neurological Classification of SCI (ISNCSCI)
severity of AIS A-D were recruited 15.6 + 12.7 days post-onset. Data were acquired
before and after in-patient neurorehabilitation. Brain Motor Control Assessment
protocols for upper and lower limbs were performed. Similarity Index (SI) values
were calculated comparing multi-muscle coordination patterns for standard voluntary
movement tasks recorded from SCI participants to those of non-injured subjects.
These physiological values were compared to the clinical ISNCSCI motor scores and
degree-of-severity grades and Functional Independence Measure (FIM) overall and
subscale scores.
Results: In this SCI group, all measures except upper-limb SI values increased
significantly during the term of inpatient rehabilitation. CNS motor control, SI values,
correlated significantly with ISNCSCI motor scores and severity for both pre and post
rehabilitation time-points. Upper-limb task SI values showed significant correlation
with FIM Self-Care sub-scores post-rehabilitation. Post-rehabilitation SI values
correlated significantly with FIM total, locomotion and self-care sub-scores.
Importantly, initial SI values correlated significantly with post-treatment FIM scores.
Conclusions: Motor control recovery was better in the legs than in the arms. Early
on, FIM is difficult to measure due to poly-trauma or post-surgical limitations likely
leaving the physiological SI measure, acquired in the hospital bed, as the more
reliable indicator of surviving CNS function.
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C1/2 Intrathecal Delivery Of Mesenchymal Stem Cells For High Cervical SCI
James Guest1; Barth Green2; Andrea Santamaria3; Francisco Benavides4; Aisha
Khan5; Joshua Hare6
1University of Miami, Professor of Neurological Surgery, 1095 Lois Pope LIfe
Center, Miami, USA; 2University of Miami, Chairman, 1095 Lois Pope LIfe Center,
Miami, USA; 3The Miami Project To Cure Paralysis, Research Associate 1, 1095
NW 14th Terrace, Miami, USA; 4The Miami Project To Cure Paralysis, Senior
Research Associate, 1095 NW 14th Terrace, Miami, USA; 5Stem Cell Institute,
Director of Cell Manufacturing, 908 Biomed Resrch Bldg, Miami, USA; 6Stem Cell
Institute, Director, 908 Biomed Resrch Bldg, Miami, USA
Introduction. A 25 y/o athlete sustained a C3 AIS A injury, underwent decompressive
surgery and spinal fixation. She was transferred to Jackson Memorial Hospital,
Miami for ventilator weaning and rehabilitation. Due to the C3 level injury she was
not a candidate for ongoing investigational cell transplant protocols at the Miami
Project to Cure Paralysis. Methods. An application to FDA was approved for a single
patient IND for 3 intrathecal deliveries of 106/cells/kg of flask adherent monocytes
prepared at the University of Miami Stem Cell Institute. The patient provided
informed consent. She underwent extensive baseline testing including ISNCSCI
exam, transcranial motor, somatosensory and voluntary EMG testing, tilt table,
pulmonary function, pain tests, urodynamics and others. Cell delivery occurred via
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C1/2 lateral puncture using dual planar fluoroscopy. A catheter was advanced to the
injury site and cells infused over 10 minutes.Results. Following each cell delivery the
patient experienced immediate onset of headache for 36 hours as well as a transient
fever and increased peripheral WBC count. She felt a pulsating burning sensation in
all four extremities for the same time period. Seven months after the first injection
and three months after the second, the patient was found to have converted to AIS B
status and to have recovered sensation in multiple dermatomes of both the upper and
lower extremities. No changes were noted in FEV. Voluntary EMG was recorded
from right biceps, infraspinatus, and the anal sphincter. Conclusions. No serious
complications occurred in this single subject.
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Phase 1 Clinical Assessment Of Human Embryonic Stem Cell-Derived
Oligodendrocyte Progenitor Cells (AST-OPC1) In Patients With Subacute
Thoracic SCI
EDWARD WIRTH1; RICHARD FESSLER2; LINDA JONES3; GARY
STEINBERG4; DAVID APPLE5; JANE LEBKOWSKI6
1Asterias Biotherapeutics, Inc., Chief Translational Officer, 230 Constitution Drive,
Menlo Park, USA; 2Rush University, Professor, 1725 W. Harrison St, Suite 855,
Chicago, USA; 3Craig H. Neilsen Foundation, Program Officer, 1950 Tincup Court,
Boulder, USA; 4Stanford University, Professor & Chair, 300 Pasteur Drive, Stanford,
USA; 5Shepherd Center, Medical Director Emeritus, 2020 Peachtree Rd, NW,
Atlanta, USA; 6Asterias Biotherapeutics, Inc., President R&D, 230 Constitution
Drive, Menlo Park, USA
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Introduction: Preclinical studies of AST-OPC1 (formerly GRNOPC1) in animal
models of traumatic SCI have shown that these cells survive, migrate throughout the
injury site, and improve locomotor function. Therefore, a phase 1 clinical trial was
initiated to assess the safety of AST-OPC1 in patients with neurologically complete
T3-T11 thoracic SCI.
Methods: Five subjects received a low dose of 2 x 106 AST-OPC1 cells between 7
and 14 days following their injury. The cells were administered via a single injection
into the spinal cord lesion using a dedicated syringe positioning device. Subjects
received a low dose of tacrolimus immunosuppression for 46 days, which was then
tapered and discontinued at day 60. Subjects were followed for 1 year under the main
study protocol and are being followed for an additional 14 years under a long-term
follow up protocol.
Results: To date, all five patients have been followed for over 3 years. There have
been no serious adverse events related to AST-OPC1, tacrolimus, or the injection
procedure. Serial MRI scans indicate that lesion cavity formation at the AST-OPC1
injection sites was substantially reduced through 3 years of follow up in 4 of 5
subjects. There were no unexpected changes in neurological function.
Conclusions: The data to date suggest that AST-OPC1 can be safely administered to
patients in the subacute period after thoracic SCI. The next phase of development
will be a Phase 1/2a trial to evaluate the safety and activity of escalating doses of
AST-OPC1 in patients with subacute sensorimotor complete cervical SCI.
09:40

Study Of Safety And Efficacy MED Therapy For Chronic And Complete SCI
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Physiotherapist Expert witness in SCI, Chiltern Holm, Manor Road, Princes

3067861

Risborough,, Bucks HP27 9DJ., UK
Background: During ISCoS 2014 We reported the feasibility of using Autologous
Adipose MSC instead of Autologous Bone Marrow MSC (Cytotherapy.
2006;8(3):202-209; J.SpinalCord. 2009;57:499-503) for treatment of Chronic
Complete SCI patients. To confirm Safety and Efficacy of MED therapy we
conducted this trial.
Material and Methods: This is a prospective study of 9 patients with chronic
Frankel/ASIA A paralysis of between 2.5 to 12 years duration without a Control
Group. We followed Simon’s design and the ISCoS 2007 guidelines. 3/9 patients
were quadriplegic and 6/9 paraplegic. Patients underwent Intensive rehabilitation for
1.5 to 6 months before cellular intervention. Each patients signed an informed consent
approved by Ethics Research Committee of Maimonides University and registered by
Ministry of Health of CABA. MED and Rehabilitation therapy program was reported
at ISCoS 2014. Safety evaluated according US FDA 21CFR 312.32. Efficacy
endpoints: Sensory Evoked Potential and EMG registers showing activity more than
four metameres down of last one preserved. Clinical efficiency was controlled
Results: 1/9 was withdrawn because did not accomplished rehabilitation program. At
10 weeks, 0/8 had any severe adverse events (SAE). At 6 months, 7/8 had positive EP
and EMG changes 4 metameres down of original level. At 12 months, 8/8 received
MED Therapy. 0/8 had SAE. At 18 months, 7/8 patients had Sensory EP and EMG
registers showing between 6 to 18 levels distal to the original preserved one.
Significate Functional Changes were observed.
Conclusion: According Simon’s Analysis MED is Safe and efficacious. To explain &
quantify Effectiveness further studies are needed
09:55

Efficacy & Safety Of Riluzole In Acute Spinal Cord Injury (SCI). Rationale &
Design Of AOSpine Phase III Multicenter Double Blinded Randomized Trial
MICHAEL FEHLINGS1; BRANKO KOPJAR2; ROBERT GROSSMAN3
1University of Toronto, 399 Bathurst St., 4 West Wing, Room 423, Toronto, Canada;
2University of Washington, Associate Professor, 4333 Brooklyn Ave.NE,T-14, #316,,
Box# 359455, Seattle, USA; 3The Houston Methodist Hospital, Professor, Dept. of
Neurosurgery, 6560 Fannin STE 944, Houston, USA
INTRODUCTION:. There is convincing evidence from the preclinical realm that the
pharmacologic agent riluzole attenuates certain aspects of the secondary injury
cascade leading to diminished neurological tissue destruction in animal SCI models.
The safety and pharmacokinetic profile of riluzole have been studied in a multicenter
pilot study in 36 patients. Efficacy of riluzole in acute human SCI has not been
established.
METHODS: This ongoing multi-center, international double-blinded phase III RCT
will enroll 351 patients with acute C4—C8 SCI and ASIA Impairment Grade A, B or
C randomized 1:1 to riluzole and placebo. Primary outcome is the change in ASIA
Motor Score (AMS) between baseline and 180 days. Other outcomes include ASIA
Upper and Lower Extremity MS; ASIA Sensory Score; ASIA grade; SCIM); SF36v2; EQ-5D and GRASSP. Two-stage sequential adaptive trial statistical design has
90% power to detect 9 points difference in the ASIA Motor Score at one-sided alpha
= .025.
RESULTS: A matched cohort analysis performed in the Phase I study showed that
riluzole treated cervical SCI patients experienced an additional 15.5 points in AMS
recovery at 90 days post injury. Although the phase I study was underpowered to
investigate efficacy the current phase II/III study is poised to definitive address this
question. Subject enrollment for this trial began on October 1, 2013 in 11
international centers.
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CONCLUSIONS: This is a Phase III study of riluzole in acute SCI.
10:10

Neural Stem Cells Promote Multimodal Recovery In A Severe Bilateral Model
Of Cervical Spinal Cord Injury Through Myelination And Not Direct Synaptic
Jared Wilcox1; K Satkunendrarajah2; JA Zuccato2; JC Chio2; MG Fehlings2
1Institute of Medical Science, University of Toronto, Toronto, Canada; 2Division of
Genetics and Development, Toronto Western Research Institute, University Health
Network, Toronto, Canada
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IntroductionPreclinical studies of cell transplantation applied to cervical models of
SCI are limited. We sought to determine the efficacy and mechanism of neural
precursor cell (NPC) transplantation in a translational rodent model of cervical
contusion-compression injury. MethodsA bilateral contusion-compression injury was
generated at C6 in adult wistar rats. Two weeks post-injury, animals received: i) adult
brain-derived (a)NPCs (4x10^5 cells/animal), ii) embryonic stem cell-derived (ES)NPCs, iii) vehicle control, or iv) sham operation. Neurobehavioural testing was
conducted for up to 16 weeks post-injury for forelimb strength, locomotion, and nerve
conduction. Histology and immunohistochemistry quantitatively assessed host tissue
and exogenous grafts. ResultsLong-term survival of cell grafts was observed with
cells localized rostrocaudally surrounding the lesion, throughout grey and white
matter. NPCs were found to efficiently deposit myelin in white matter, but did not
form functional synapses with endogenous circuitry. White and grey matter volumes
were significantly improved as early as 2 weeks post-transplant in aNPC and ES-NPC
treated animals (p<0.05), with concomitant reduction in GFAP+/CSPG+ glial scar
volumes. Forelimb function and grip strength improved following NPC engraftment
up to 16 weeks, including: i) two-fold increase in grip strength (p<0.01); increased
swing speed, duty cycle, and print width, length and area (p<0.05), and; peak
forelimb conduction amplitude and latency (p<0.05). ConclusionsTransplantation of
neural stem/precursor cells in the injured cervical spinal cord result in significantly
improved spinal tissue and forelimb function, warranting further study to enhance and
exploit efficacy to inform clinical translation.
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Examining The Effects Of Passive Standing And Intermittent Whole Body
Vibration On Serum Sclerostin Levels After Chronic Spinal Cord Injury
B. CATHARINE CRAVEN1; JUDE DELPARTE2; LORA GIANGREGORIO3;
MAGGIE SZETO4
1University Health Network - Toronto Rehabilitation Institute, University of Toronto,
Scientist/Physiatrist, Associate Professor, 520 Sutherland Dr., Room 206-J, Toronto,
Canada; 2University Health Network - Toronto Rehabilitation Institute, Research
Associate, 520 Sutherland Dr., Room 207, Toronto, Canada; 3University of Waterloo,
Associate Professor, University of Waterloo, 200 University Ave W., Waterloo,
Canada; 4University Health Network - Toronto Rehabilitation Institute, Clinical
Research Coordinator, 520 Sutherland Dr., Room 206, Toronto, Canada
Introduction: Whole body vibration (WBV) has been purported to modify bone
mass through Wnt-signaling pathways. Further, high serum sclerostin levels and low
bone mass are reportedly associated with increased fracture risk in some populations,
including chronic spinal cord injury (SCI). This study describes the effects of passive
standing and intermittent WBV on serum sclerostin levels in patients with chronic
SCI and low hip and knee region bone mass.
Methods: Men (n=12) with chronic (>2yrs) paraplegia (T2-T10, AIS A-D)
participated in a nine-month passive standing (EasyStand® 5000) with intermittent
WBV (WAVE® Pro) intervention at 45Hz, 0.7mm displacement. Participants were
exposed to 15 cycles of 1 min of vibration with 2min rest intervals, thrice weekly for
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9 months. Serum sclerostin levels were acquired at baseline, 3, 6, and 9 months and
analyzed using the MILLIPLEX Bone Metabolism Multiplex Assay (HBNMAG51K).
Results: Nine subjects (mean age 41, mean DOI 14 years) completed an average of 2
sessions per week over 9 months (range 72-105 sessions total). The mean serum
sclerostin concentration at baseline was 2.75ng/mL (SD=1.28, range 0.71-5.34). Six
of nine subjects had significant changes in serum sclerostin levels above the interassay sensitivity of 15%. One individual had an increase in sclerostin level from 0.711.07ng/mL (50%).
Conclusion: Intermittent WBV appears to modulate serum sclerostin levels in
chronic SCI; suggesting WBV may be a viable means of modifying bone strength and
fracture risk through Wnt-signaling pathways and bone remodeling. Future studies
should document concurrent changes in serum sclerostin, PTH, bone strength and
fracture risk.
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Participation Trajectories Of Youth With And Without SCI, Aged 4 To 21
MJ MULCAHEY1; PENGSHENG NI2; MARY SLAVIN3; LAWRENCE VOGEL4;
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1Thomas Jefferson University, Professor, Occupation Therapy, 901 Walnut Street,
6th Floor, Philadelphia, USA; 2Boston University, MD, PhD, 715 Talbot, Boston,
USA; 3Boston University, Director Education and Dissemination, 715 Talbot St.,
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Introduction: We have previously described a computerized adaptive test of
participation for parent\child report following spinal cord injury (SCI). The purpose
of this study was to obtain national (USA) norms to understand the impact of SCI on
participation among youth. Methods: A Non- Equivalent Anchor Group Test design
was used, where 387 parents\youth with SCI were administered 64 participation items
as part of a multi-center calibration study. Using a stratified random internet-based
study, typically developing (TD) children\parents (N=3,500) responded to the same
64 items. Matched quota sampling of TD youth\parents was employed to ensure that
175 cases in each SCI age strata (4-20) were obtained. Score distributions between
the SCI sample and the normative sample across different age groups were compared.
Results: When compared to normative scores, participation of children with SCI of
every age was lower. Generally, the difference was within 2-standard deviations (SD)
for children with SCI up to age 10 (parent-report) and 14 (child report) but,
participation was more than 2-SD lower for those older than 10 and 14 by parent and
child report, respectively. Participation trajectories of TD youth indicate a gradual
incline with age while those of youth with SCI remain relatively flat. Conclusion:
Participation in youth with SCI is lower than typically developing youth of the same
age. As youth with SCI age, the gap in participation between them and others without
SCI of the same age increases. The finding is consistent regardless of whether
children with SCI or their parents report.
09:25

VIRTUAL REALITY GAME-BASED TECHNOLOGY TO IMPROVE
SITTING BALANCE IN PARAPLEGICS
SHEFALI WALIA
Indian Spinal Injuries Centre, Assistant Professor, E-14/17, DLF City 1, Phase 1,
Gurgaon, Gurgaon, India
Introduction: The ability to sit unsupported is important for people with Spinal cord
injuries as many activities are performed from this position. Paralysis of trunk and
lower limbs makes unsupported sitting difficult. Task-specific training improves
ability to sit unsupported in people with chronic spinal cord injury. Virtual reality has
also been proved to be a potential tool to improve balance in rehabilitation of spinal
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cord injured patients. Objective: To determine whether there is any significant
difference between Virtual reality based balance training and Task-specific balance
training on sitting balance in paraplegics.
Methods:Thirty spinal cord injured subjects with injury level between T6-T12 with
Grade A or B in ASIA impairment scale, ability to sit unsupported for atleast 10 sec
and a minimum of active 90 degree shoulder flexion participated in the study. These
subjects were randomly distributed into Virtual reality based balance training group
and Task-specific balance training group. Training in each group lasted 45 minutes a
day, 5 times a week for four weeks. Outcome Measures: Modified Functional Reach
Test (MFRT) and T-shirt test.
Results: Post-Intervention scores of MFRT and T-shirt test showed superior results in
Virtual Reality Based Balance training intervention as compared to Task-specific
balance training (t=3.48 & t=2.11 respectively).
Conclusion: Virtual reality based balance training is better in improving sitting
balance in paraplegics as compared to Task-specific balance training and should be
incorporated into the rehabilitation plan of spinal injured patients.
09:40

Exercise Participation Levels In People With Paralysis Due To Spinal Cord
Dysfunction
ABDULLAH ALGHAMDI1; TANIA LAM2; JANICE ENG2; ANTOINETTE
DOMINGO2; J MEGAN Brousseau3; ALISON WILLIAMS2; VARIOUS
AUTHORS4
1International Collaboration On Repair Discoveries (ICORD), PhD student, 818 West
10th Avenue, Vancouver, Bc V6T 1Z2, Canada; 2International Collaboration On
Repair Discoveries (ICORD), Vancouver, Canada; 3Brousseau, Vancouver, Canada;
4PARC Steering Committee, Vancouver, Canada
OBJECTIVE: (1) To determine whether providing access to a gym would enable
people with complete or partial paralysis due to spinal cord dysfunction to participate
regularly in exercise over a 6-month period. (2) To evaluate the changes in general
health and fitness over this time.DESIGN: Observational study.
SETTING: Physical Activity Research Center (PARC), International Collaboration
On Repair Discoveries (ICORD) Vancouver, British Columbia, Canada.
METHODS: Forty-two participants were included for analysis in this study (31
males; 35 traumatic SCI, 5 multiple sclerosis (MS), 2 spina bifida (SB); 11 complete
paralysis). All participants were at least one year after injury and were provided with
free access to a gym (PARC) with strength and cardiovascular equipment specialized
for people with disabilities. Exercise participation was tracked by attendance
(times/week) and amount of exercise undertaken (number of exercises and
repetitions/visit). Measures of fitness were recorded at intake and 6-months following
the first gym visit. Outcome measures included weight, resting heart rate (HR),
resting blood pressure (BP), grip strength (GS), waist circumference (WC), muscle
strength (manual muscle test), and questionnaires surveying level of physical activity
(Physical Activity Scale for Individuals with Physical Disability, PASIPD), fatigue
(Multidimensional Assessment of Fatigue, MAF), spasticity (Spinal Cord Injury
Spasticity Evaluation Tool, SCI-SET) life satisfaction (Life Satisfaction
Questionnaire 9, LiSAT-9), and pain (Multidimensional Pain Inventory (SCI
Version), MPI).
RESULTS: In their first 6 months of attending PARC, participants averaged 1.2 (SD:
0.88) visits to the gym per week, and used on average 6.6 (SD: 9.1) machines per
visit. Participants tended to visit the gym more frequently, on average 2.4 (SD: 0.19)
times, in the first week of joining the gym. Attendance rates dropped to 1.35 (SD:
0.21) over weeks 2 to 10, and then to 1.14 (SD: 0.13) times per week through the
remaining 16-week observational period. There were no significant differences
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between individuals with paraplegia and tetraplegia or between people with
incomplete or complete injuries in average number of visits or machines used.
Comparisons of outcomes between intake and 6-months post indicated no significant
improvements in any of the outcome measures.
CONCLUSIONS: Lack of accessible fitness facilities has been cited as a major
barrier to exercise participation among people with SCI. However, our results
indicate that even with such access, participants do not meet the published guidelines
of exercise 2 times/week. This work provides baseline knowledge about exercise
participation when no specific interventions are provided. Further work is required to
understand the best strategies to increase the level of participation in regular exercise
among people with SCI.
08:55 - 10:25
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A Review Of Vascular Spinal Cord Injury Functional Outcomes 1995-2010
SCOTT SCHUBERT1; MARIANNE LEUTMER2; JEFFREY STROMMEN3;
RONALD REEVES3
1Mayo Clinic, Resident, 200 First St SW, Rochester, USA; 2Mayo Clinic, Medical
Student, 200 First St SW, Rochester, USA; 3Mayo Clinic, Physician, 200 First St
SW, Rochester, USA
Introduction
Nontraumatic spinal cord injuries account for the majority of myelopathies and
increase with age, especially those with vascular etiologies. There is a relative paucity
of information regarding outcomes from vascular spinal cord injuries. The current
study compares inpatient rehabilitation functional outcomes of vascular injuries,
traumatic injuries and other nontraumatic nonvascular injuries for all spinal cord
injury patients from a single center between 1995 and 2010.
Methods
A retrospective review identified 1605 inpatient rehabilitation admissions for spinal
cord injury, including cervical, thoracic and lumbar injuries ranging from AIS A to
AIS D. These were divided into vascular, traumatic, and nonvascular nontraumatic
etiologies and compared using JMP statistical software in terms of age, gender,
completeness of injury, length of stay, dismissal destination, FIM change, and FIM
efficiency.
Results
There were 453 traumatic injuries, 140 vascular injuries and 1012 nontraumatic
nonvascular injuries. The length of stay for all three groups was significantly
different with traumatic injuries having the longest stay (31 days, 23 days, 16 days
respectively), but FIM change was not significantly different (25, 25, and 24 points
respectively). FIM efficiency was similar between traumatic (1.6) and vascular (1.5),
but both were significantly less than the nontraumatic nonvascular (2.3). Dismissal
destination was significantly different with 74% traumatic, 59% nontraumatic non
vascular and 54% of vascular patients dismissing home.
Conclusions
Vascular injuries behaved similarly to traumatic injuries in terms of FIM efficiency,
but the length of stay was shorter for vascular patients. Traumatic patients were more
likely to be dismissed home. Nontraumatic, nonvascular etiologies had the shortest
stay and best FIM efficiency.
Progressive Cervical Spinal Cord Compression Injury (CSM) Maintains
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Adequate Ventilation Via Compensatory Modifications Of The Spinal
Respiratory Cir
Kajana Satkunendrarajah1; SK Karadimas2; MG Fehlings3
1Toronto Western Research Institute, Toronto, Canada; 2Department of Genetics and
Development, Toronto Western Research Institute, and Spinal Program, Krem,
Toronto, Canada; 3Department of Surgery, University of Toronto, Toronto, Canada
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Cervical spinal cord injury (SCI) disrupts the spinal respiratory neural circuitry
leading to the loss of diaphragmatic and intercostal muscle function. While acute
traumatic SCI leads to significant ventilatory impairment, CSM, in which the cervical
spinal cord is progressively compressed over time, results in milder respiratory
dysfunction despite the significant disruption of the cervical neural network. The
chronic and progressive nature of this disease modifies the respiratory neural network
to limit respiratory insufficiency.Using a unique mouse animal model of CSM, we
found a significant loss of PMNs (retrograde labeled with CTb) that innervate the
main inspiratory muscle, yet these animals do not exhibit severe respiratory
insufficiency similar to what is observed in human CSM patients. Preliminary data
signal progressively increased Vglut2 positive boutons on the preserved PMNs
indicating that despite the significant loss in the number of PMNs, respiratory motor
output is maintained via compensatory and progressive increases in glutamatergic
input onto preserved PMNs. While the PMNs were decreased following CSM there
was an increase in the number of prephrenic cervical interneurons labeled with
pseudorabies virus-152 (PRV-152). We set out to specifically delineate the extent of
glutamatergic presynaptic inputs directly arising from rVRG neurons and those that
stem from prephrenic cervical interneurons in CSM. To assess direct monosynaptic
excitatory glutamatergic projections from rVRG neurons onto PMNs, herpes simplex
virus (HSV) fused to synaptophysin (Syn) and mCherry (HSV-Syn-mCherry) was
injected stereotaxically into the rVRG nuclei and the PMNs were retrogradely labeled
with PRV-152. In conclusion, we observe significantly altered input from
glutamatergic monosynaptic inputs from rVRG neurons and those from prephrenic
cervical interneurons onto PMNs during CSM. This study provides novel insights
into the alterations in spinal respiratory networks that occur in the setting of CSM and
a greater understanding of the neural control of breathing and the compensatory
changes that occur in neural circuits with chronic, graduated compression.
09:25

Spinal Cord Injury Propagates The Susceptibility For Bacterial Infection In A
Lesion Height Dependent Manner -- Evidence For An 'Immune Paralysis'
Jan Schwab1; Marcel Kopp2; Yuying Chen3; Micheal DeVivo4; Ralf Watzlawick5;
Benedikt Brommer6
1The Ohio State University Wexner Medical Center, Professor of Neurology and
Neurosciences, 395 W. 12th Ave, Columbus, USA; 2Charité - Universitaetsmedizin
Berlin, Group Leader, Charité Campus Mitte, Charitéplatz 1, Berlin, Germany;
3National SCI Statistical Center, Director, University of Alabama at Birmingham,
Birmingham, USA; 4National SCI Statistical Center, Director (Emeritus), University
of Alabama at Birmingham, Birmingham, USA; 5Charité - Universitaetsmedizin
Berlin, MD PhD Student, Charité Campus Mitte, Charitéplatz 1, Berlin, Germany;
6FM Kirby Neurobiology Center, Post-doctoral Fellow, Childrens Hospital Boston,
Boston, USA
Introduction: Pneumonia is the leading cause of death after acute Spinal Cord Injury
(SCI) and associated with poor neurological outcome after human-SCI. To date it
remains unclear whether the systemic SCI-induced immune deficiency syndrome
(SCI-IDS) is sufficient to manifest in clinical infections in a causal manner.
Methods: A clinically relevant model of experimental pneumonia was developed in
order to investigate whether SCI-level determines bacterial load (Th3 vs. Th9)
compared to sham controls. Controls (laminectomy only) display an unspecific stressassociated HPA-axis activation (post-aggression syndrome). Lungs were inoculated
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by a defined non-lethal dose (500cfu) of Streptococcus pneumonia. Correspondingly,
we assessed frequencies of SCI-associated pneumonia in patients with distinct
thoracic lesion-levels (Th1-4, Th5-9, Th9-12) in a large prospective cohort study
stratified for motor completeness of the injury.
Results: SCI propagates significantly the susceptibility to pneumonia in a lesiondependent manner. The ability to clear inoculated bacterial load in sham animals
becomes abrogated after experimental SCI. In the group of experimental SCI the
bacterial load (CFU) was significantly elevated after Th3 compared to Th9.
Experimental findings were mirrored by patient data applying multiple regression
analysis. The ‘thoracic SCI level’ was identified to be associated with increased risk
to pneumonia in motor complete SCI [odds ratio (95% confidence interval) 1.35
(1.14-1.60), p<0.001] independently from mechanical ventilation, preserved sensory
function and aspiration.
Conclusions: SCI-IDS is sufficient to propagate pneumonia in a lesion level
dependent manner and verifies a neurogenic contribution to impaired host defense.
Besides obvious motor and sensory paralysis SCI induces an ‘immune paralysis’
causally relevant for prevalent clinical infections.
10:30
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Caregiver-Reported Perspectives On The Rewards Of Parenting Youth With Spinal Cord
Injuries
MELISSA MORRISON1; ERIN KELLY2; HEATHER RUSSELL3; LAWRENCE VOGEL4
1Shriners Hospital for Children, Philadelphia, Clinical Research Coordinator, 3551 North Broad
Street, Philadelphia, USA; 2Shriners Hospital for Children, Chicago; Marquette University,
Director of Spinal Cord Injury Research, 2211 North Oak Park Avenue, Chicago, USA; 3Shriners
Hospital for Children, Philadelphia, Clinical Psychologist, 3551 N Broad Street, Philadelphia,
USA; 4Shriners Hospital for Children, Chicago; Rush Medical College, Assistant Chief of Staff,
2211 North Oak Park Avenue, Chicago, USA
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Introduction Parental caregivers play a critical role in a child’s life, providing youth with spinal
cord injuries (SCI) with the medical, financial, and emotional resources necessary for healthy
adjustment and development. This qualitative study aimed to explore caregiver-reported
perspectives on the rewards of parenting youth with SCI. Methods We recruited 132 selfidentified primary caregivers of youth aged 1-18 years with injuries of at least one year duration.
Caregivers responded to an open-ended question, “What has been most rewarding in parenting a
child with SCI?” Responses were coded independently by two researchers. Demographics were
gathered through a parent-report questionnaire and medical chart review. Results Five themes
resulted; in order of frequency of report: enhanced resilience (resiliency in my child, self, and
family), caregiver-child relationship (growing closer to my child), connecting with others
(expanding networks of support), learning (expanding skill sets), and same as rewards of
parenting any child. Across all themes, the most cited subtheme ‘resiliency in my child’ captured
responses from parents indicating their child’s strong social-relationships, positive school-based
functioning, motivation to succeed, and resilience despite physical and emotional difficulties.
Conclusions Results indicate that caregivers derive a variety of rewards from parenting their
children with SCI, with most of their rewards stemming from the strength and perseverance they
see in their children. Future research should examine whether these five emerging themes can be
fostered as factors that protect caregivers from distress, and the extent to which focusing on
strengths might yield positive long-term outcomes for families of youth with SCI.
Flat And Ladder Treadmill Training After SCI In Cats
MANUEL ESCALONA1; ARITRA KUNDU2; HUGO DELIVET-MONGRAIN3; JEANPIERRE GOSSARD4; SERGE ROSSIGNOL5
1Université de Montréal, M.Sc. student, 2960 Chemin de la Tour, Montreal, Canada; 2Université
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de Montréal, Postdoctoral felow, 2960 Chemin de la Tour, Montreal, Canada; 3Université de
Montréal, Research agent, 2960 Chemin de la Tour, Montreal, Canada; 4Université de Montréal,
Full professor, 2960 Chemin de la Tour, Montreal, Canada; 5Université de Montréal, Full
professor, SMRRT director, 2960 Chemin de la Tour, Montreal, Canada
Locomotor training after spinal cord injuries (SCI) is important for the recovery of locomotion in
animals as well as in humans. Here we investigated whether locomotor training requiring more
voluntary commands could improve recovery in cats after a unilateral hemisection (Thoracic 10).
Cats were trained for 6 weeks on a conventional flat treadmill (FTM) or on a ‘ladder treadmill’
(LTM) requiring precise foot positioning. Intact cats were filmed with video synchronized to
Electromyographic (EMG) recordings in hindlimb and forelimb muscles and the Superficial
Peroneal Nerve (SPn) was stimulated bilaterally to evoke reflexes. There were little changes in
the kinematics on FTM and LTM although important changes occurred in EMGs such as a late
burst in Semitendinosus (St), appearing just before foot contact on the rungs. After the left
hemisection, this burst disappeared on the left side which failed to walk on the rungs but
remained on the right which maintained placement on the rungs. With LTM training, there was
less foot drag of the left foot on the FTM suggesting a better control of distal musculature. In cats
with an intact cord, stimulation of the SPn evoked a larger excitation of St during swing phase
and larger inhibition of VL during stance phase on the LTM. Acute terminal experiments showed
that the Central Pattern Generator on the left side was more autonomous than on the right. This
new training method suggests that training on the LTM demanding more supraspinal control,
leads to better walking characteristics. Supported by Wings For Life, CIHR Team Grant
(SMRRT) and CRC chair.
Searching For Trial Endpoints And Stratifying Subpopulations Of AIS-D Participants For
Clinical Studies
CORNELIS HAUPT1; LORENZO TANADINI2; JOHN KRAMER3; MARC BOLLIGER4;
ARMIN CURT5; JOHN STEEVES6
1ICORD (International Collaboration on Repair Discoveries), Graduate student, 818 W 10th Ave,
V5Z 1M9, Vancouver, Canada; 2Balgrist Hospital, PhD student, Uniklinik Balgrist, Forchstrasse
340 8008, Zürich, Switzerland; 3ICORD (International Collaboration on Repair Discoveries),
Assistant Professor, 818 West 10th Avenue, V5Z 1M9, Vancouver, Canada; 4Balgrist Hospital,
Head of the Research Department of the Paraplegic, Balgrist University Hospital, Forchstrasse
340 CH-8, Zürich, Switzerland; 5Balgrist Hospital, Chief Consultant and Director Spinal Cord
Injury C, Balgrist University Hospital, Forchstrasse 340 CH-8, Zürich, Switzerland; 6ICORD
(International Collaboration on Repair Discoveries), Professor, 818 W 10th Ave, V5Z 1M9,
Vancouver, Canada
Introduction: Anecdotally, recruitment of AIS-D participants to a clinical study is challenging and
thus uncommon. AIS-D participants tend to show promising spontaneous recovery and we do not
want this jeopardized by an untested experimental treatment. In brief, we aim to define clinical
endpoints that may be appropriate for measuring a treatment effect in AIS-D participants and
determining when best to use them after SCI. The choice of a suitable clinical endpoint will
influence the stratification of participants and influence the percentage of participants that can be
enrolled
Methods: We used unbiased recursive partitioning (URP) to retrospectively analyze and
predictively stratify cervical-injured AIS-D SCI participants (< 70 years old) from the EMSCI
database. Potential predictors and/or anchor outcome included neurological (ISNCSCI) items and
functional assessments (SCIM, 10-M or 6-min walk) over the first year after SCI (using different
start points and end points).
Results: Stratification of participants was most accurate using a 1-month baseline for most
endpoints. Yet, even when considering 1-month baselines, the 10-M walk time, as well as any
ISNCSCI or SCIM item was insufficient as a study endpoint since most AIS-D participants
achieved either a complete or near-complete recovery for the selected item (ceiling effect).
Stratification of participants for the 6min walk test generated homogenous cohorts with no ceiling
effects and high participant counts.
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Conclusions: Detecting therapeutic activity in AIS-D subjects is challenging due to ceiling effects
for a variety of neurological outcomes and functional activities. However, the 6-min walk test can
reliably be used for AIS-D participants.
SCI Ability Ruler: Development Of A Combined Neurological And Functional Measure For
The Inclusive Assessment Of Complete/incomplete SCI
ROBERT REED1; JOHN STEEVES2; ARMIN CURT3; DIRK HAUPT4; MUNISH MEHRA5;
STUDY GROUP EMSCI6
1Asubio Pharmaceuticals Inc., 399 Thornall St, Edison, NJ, Edison, USA; 2University of British
Columbia and Vancouver Coastal Health, Professor, ICORD, 818 West 10th Avenue, Vancouver,
Canada; 3Zentrum für Paraplegie Balgrist, Chefarzt und Direktor, Forchstrasse 340, Zürich,
Switzerland; 4University of British Columbia and Vancouver Coastal Health, Post-graduate, 818
West 10th Avenue, Vancouver, Canada; 5Quantum Biopharma, Managing Director, 12500 Copen
Meadow Ct., Suite 300, N. Potomac, MD, USA; 6c/o Balgrist Hospital, Group Name,
Forchstrasse 340, Zürich, Switzerland
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Introduction: SCI rating scale items are designed to precisely classify deficits, but display high
variability as outcome measures in clinical trials making any treatment effects difficult to assess.
We hypothesized that a single linear interval continuum (ruler) measuring volitional performance,
created by combining conceptually relevant items from ISNCSCI and SCIM and simplifying
response options to clearly meaningful gradations, would improve measurement precision in a
broader range of SCI (e.g. AIS A-C).
Methods: 2 separate EMSCI datasets each with 2,500 records (acute to chronic assessments) from
500 SCI participants were evaluated using Rasch analysis. Volitional performance was defined as
voluntary movement against resistance plus task-specific physical actions required for
independence in daily activities. Relevant SCIM items were selected (relatively involuntary
respiratory and sphincter management items were removed) and measurement scores were
confined to: complete/partial dependence or independence with/without devices. ISNCSCI motor
scores were limited to either none, non-functional movement or functional movement against
resistance.
Results: Removing conceptually unrelated items and simplifying measurement categories
improved item fit and reduced measurement variability for tetraplegic and paraplegic SCI,
especially for trial participants with AIS A-C. A single score that accurately describes the ability
of participants regardless of NLI could be derived and tracked over time.
Conclusions: The ability ruler scored AIS A-C SCI tetra/paraplegic participants with increased
precision. Combining conceptually relevant neurological and functional items and confining
measurement scores to only denote functionally discernible gradations in difficulty should
improve human study assessment across a broad range of SCI.
A Method To Estimate And Reduce The Sensitivity Of Multi-segment Kinematic
Assessment Of Human Trunk To Soft Tissue Artifacts
SARA MAHALLATI1; HOSSEIN ROUHANI2; RICHARD PREUSS3; KEI MASANI4; MILOS
POPOVIC5
1University of Toronto, IBBME, Rehabilitation Engineering Laboratory, PhD student, Toronto
Rehabilitation Institute, Lyndhurst Centre, Toronto, Canada; 2University of Toronto, IBBME,
Rehabilitation Engineering Laboratory, Postdoctoral fellow, Toronto Rehabilitation Institute,
Lyndhurst Centre, Toronto, Canada; 3School of Physical & Occupational Therapy, McGill
University, Assistant Professor, 3630 Promenade Sir-William-Osler, Montreal, Canada;
4University of Toronto, IBBME, Rehabilitation Engineering Laboratory, Assistant Professor,
Toronto Rehabilitation Institute, Lyndhurst Centre, Toronto, Canada; 5University of Toronto,
IBBME, Rehabilitation Engineering Laboratory, Professor, Toronto Rehabilitation Institute,
Lyndhurst Centre, Toronto, Canada
Introduction: The displacement of skin-mounted markers relative to the underlying anatomical
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landmarks, called Soft Tissue Artifacts (STA), is a major challenge in trunk motion analysis. This
error limits the objectivity of interpretations in clinical evaluations of movement disorders and
research on trunk’s role during gait and postural stability. We suggested an algorithm to estimate
and compensate for these errors and investigated the impact of STA on the 3D inter-segmental
angles of a multi-segment trunk model.Methods: The trunk was modeled as seven segments using
22 reflective markers. Eleven able-bodied, seated subjects performed trunk bending in 5
directions and the 3D inter-segmental angles were calculated during the movements. The relative
movement between skin-mounted markers and underlying bony landmarks was estimated by an
algorithm that includes: (i)static calibration of the bony landmarks in which the maximum marker
displacements were measured in upright and maximum bending positions and (ii)interpolation of
the trajectory displacements as a function of the target movement. The recorded marker
trajectories were corrected for this displacement and angles re-calculated. Results: Original and
error-compensated angels were compared showing that the inter-segmental angles in: sagittal
plane were affected minimally (<16%); coronal plane were affected substantially (>75% to
551%); and error in transverse plane were <161%. Conclusions: We developed an errorcompensation algorithm that enables one to minimize the impact of STAs on the trunk motion
analysis. By doing so we maximized the reliability of 3D trunk inter-segmental angles’
measurements, and by extension we improved the utility of these measurements for clinical
decision-making.
Body-weight Supported Step-training Or Passive Stand-training Reduce Musculoskeletal
Decline In An Animal Model Of Severe Spinal Cord Injury
KRISTINE COWLEY1; BRIAN MACNEIL2
1University of Manitoba, Assistant Professor, 405-745 Bannatyne Avenue, Department of
Physiology, R3E 0J9, Winnipeg, Canada; 2University of Manitoba, Associate Professor, R106 771 McDermot Avenue, R3E 0T6, Winnipeg, Canada
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There are currently no accepted treatments for the musculoskeletal decline after spinal cord injury
(SCI). Therefore, we developed an adult rat model to investigate the effect(s) of various
treatments on bone deterioration and muscle atrophy after severe SCI. In this initial series, we
tested whether 5 hours per week of either body-weight (BW)-supported step training or passive
stand-training (25 – 50% BW) had a protective effect on bone mineral loss or muscle atrophy
after SCI. Spinal animals were assigned to either control (n=8), step-training (n=8) or standtraining (n=10) groups using a shuffled deck randomization method. Intact controls (n=10)
received no training. Bone density of trabecular and cortical compartments was assessed using
micro-computed tomography (microCT), and hindlimb load was assessed using mini-load sensors
installed in the base of passive rat standing frames constructed for this purpose. At study
completion, trained and control animals received a second microCT scan and terminal serum and
hindlimb muscle collection. Analysis of the data to date indicates that average trabecular BMD of
the femur decreased in all groups (intact and spinal) over the observation period but the decrease
was significant in only the spinal untrained group. Average muscle wet weights (% BW) for the
ankle flexor tibialis anterior were not significantly different between intact and spinal groups.
Ankle extensor wet weights (% BW) were significantly decreased in control and stand-trained but
not in step-trained spinal groups when compared to intact controls. These findings demonstrate
the use and future potential of a novel animal passive stand-training model for investigating
musculoskeletal decline after SCI and suggest that different modes of training may provide
distinct therapeutic benefits after SCI.
Preventing And Treating Pressure Sores: A Guide For People With Spinal Cord Injury
TORY BOWMAN1; TARA JEJI2
1Spinal Cord Injury Ontario, Manager, Knowledge Enterprise, 520 Sutherland Dr., Toronto,
Canada; 2Ontario Neurotrauma Foundation, Program Director, SCI, 90 Eglinton Ave East, Suite
601, Toronto, Canada
Introduction
This poster describes the design and implementation of a plain language version of the Canadian
Best Practice Guidelines for the Prevention and Management of Pressure Ulcers in People with
Spinal Cord Injury: A Resource Handbook for Clinicians (Houghton and Campbell et al, 2013).
Project deliverables include a plain language guide, a live in-person event, live videoconference

S3P7

and webcast on the Ontario Telemedicine Network. This project was funded by the Ontario
Neurotrauma Foundation.
Rationale
This project addresses key learning needs for people with SCI:
increase access for people with SCI living outside major urban centres to a healthcare team
with specialized expertise,
translate best practice guidelines in plain language to support self management and promote
health literacy,
use peer facilitators to enhance motivation and assist learners in making sense of new
knowledge.
Objectives
This project explains for consumers the key aspects of the best practice guidelines, underscores
the importance of preventing pressure ulcers, and uses peer facilitators to share self-management
and self-advocacy strategies.
Method
The project team included a clinical Subject Matter Expert, an Educator, a plain language editor,
an illustrator, a designer, a printer, and peers. The educator managed the project using the ADDIE
model of Instructional Design (analysis, design, development, implementation, evaluation).
Results
We used the Kirkpatrick-Phillips model for measuring learning results to evaluate satisfaction
(did learners enjoy the training?), learning (did knowledge transfer occur?) and impact (did
learners’ behaviour change as a result of the training?).
Hospital-acquired Pressure Ulcers In Spinal Cord Injured Patients- Time To Occur And
Time Till Closure Including Risk Factors
Scheel-Sailer Anke1; van der Wielen Heleen2; Post Marcel3; Lay Veronika4; Gläsche Karin5;
Brinkhof Martin6
1Swiss Paraplegic Center, Program leader Research RQM, Guido A. Zäch Strasse 1, Nottwil,
Switzerland; 2Swiss Paraplegic Center, Resident, guido A Zäch Strasse 1, Nottwil, Switzerland;
3Center of Excellence in Rehabilitation Medicine, De Hoogstraat Rehabilitation and Medical
Center Ut, Professor, Guido A Zäch Strasse 1, Utrecht, Netherlands; 4Swiss Paraplegic Research,
Research Assistant, Guido A Zäch Strasse 1, Nottwil, Switzerland; 5Swiss Paraplegic Center,
Program leader Nurse, Guido A Zäch Strasse 1, Nottwil, Switzerland; 6Swiss Paraplegic
Research, Research Program Leader, Guido A Zäch Strasse 1, Nottwil, Switzerland
Introduction: Pressure ulcers (PU) are a frequent complication of spinal cord injury (SCI), even in
specialized inpatient units. The aim of this study is to describe time to occur and time until
closure of hospital acquired pressure ulcers (HAPU) in patients with SCI. Methods: Prospective
observational study with daily registration of the presence and severity of HAPU in a consecutive
sample of SCI patients during the complete inpatient stay, in a specialized acute and rehabilitation
clinic in Switzerland. Results: In 185 observed SCI patients, 55 patients developed at least one
HAPU. Fifty percent of all HAPU occurred within the first 30 days of admission. More severe
HAPU occurred later after admission than less severe HAPU. The occurrence of HAPU was
significant associated with reason of admission (p<0.01), with highest percentages for first
rehabilitation (51,4%) and orthopedic surgery (41.4%). However corrected for length of stay,
incidence of first HAPU was respectively 1.04 and 2.31 per person-years. The Kaplan-Meier
curve showed a lower risk for HAPU in first rehabilitation patients and patients readmitted
because of PU compared with patients readmitted for other reasons. Cox regression analysis
showed an association between longer time since SCI and increased earlier risk on HAPU
(p=0.01). Complete closure during hospitalization was observed in 37 patients, with a mean time
until closure of 38.9 days. No significant associations between patient characteristics and time
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until closure were found. Conclusions: The dynamics of HAPU varied according to admission
reason. However, an ongoing awareness to prevent HAPU is needed in all patient groups.
Reaudit Of Botulinum Toxin Type A (BTA) Injection Therapy To Manage Focal Spasticity
In Acute Spinal Cord Injury
NAVEEN KUMAR1; Ineta Zobina2; Poornashree Ramamurthy3; Zuhriya Muazu4
1Robert Jones & Agnes Hunt Orthopaedic Hospital, Midland Centre for spinal Injuries,
Consultant in Spinal Cord Injury, Oswestry, UK; 2Robert Jones & Agnes Hunt Orthopaedic
Hospital, Midland Centre for spinal Injuries, Specialty doctor, Oswestry, UK; 3Robert Jones &
Agnes Hunt Orthopaedic Hospital, Midland Centre for spinal Injuries, Specialty Trainee in PRM,
Oswestry, UK; 4Robert Jones & Agnes Hunt Orthopaedic Hospital, Midland Centre for spinal
Injuries, Clinical fellow, Oswestry, UK
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INTRODUCTION: Intramuscular injection of BTA is an established and well tolerated treatment
in the pharmacological management of focal spasticity following Spinal Cord Injury (SCI). The
Royal College of Physicians (RCP) UK has developed National Guidelines for management of
spasticity in adults using BTA in January 2009. Through baseline audit we noted noncompliance
with RCP guidelines, changes were implemented with revision of protocol and reaudit was
carried out to assess the compliance.
METHODS: Consecutive 16 adult inpatients in baseline audit (2012) and 17 adult inpatients
in reaudit (2014) with acute SCI treated with BTA for focal spasticity over 18 months period
(Jan-2010 to Jun-2011) and 30 months period (Jan 2012 to Jun 2014) respectively. Medical
records were reviewed. Data was collected on a purpose designed data collection form based on
the 45 recommendations by the RCP guidelines. Information on services and training were
collected by information provided by clinicians.
RESULTS: Compliance with principles of coordinated spasticity management by
multidisciplinary team improved from 62% to 100%. Appropriate documentation of procedure
improved from 50% to 100%. Follow-up and outcome evaluation also improved from 18% to
100%. 100% compliance was maintained with services.
CONCLUSIONS: Reaudit confirmed improved effectiveness and sustainability with current
practice of using BTA to manage focal spasticity in SCI in-patients in our Centre.
Reliability Of The International Spinal Cord Injury Musculoskeletal Basic Data Set
CARSTEN BACH BAUNSGAARD1; H S CHHABRA2; LISA HARVEY3; GORDANA
SAVIC4; SUE ANN SISTO5; FIN BIERING-SØRENSEN6; xxx xxx7
1Department of Spinal Cord Injuries, Glostrup Hospital, PhD student, MD, Havnevej 25, 3100
Hornbaek, Copenhagen, Denmark; 2Indian Spinal Injuries Centre, Doctor, Sector C, Vasant Kunj,
New Delhi - 110070, New Delhi, India; 3John Walsh Centre for Rehabilitation Research, Kolling
Institute, Sydney Medical School/Northern, Un, Associate Professor, St Leonards, NSW, 2065,
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Objective: To evaluate the test-retest reliability, the inter-rater reliability and content validity of
the International Spinal Cord Injury (SCI) Musculoskeletal Basic Data Set.
Methods: Reliability testing was performed in 30 participants in each of four centers in Australia,
England, India, and USA. 59 participated in intra-rater and 61 in inter-rater reliability evaluations.
Cohen’s Kappa was used as measure of agreement. Content validity was based on group
interviews with SCI individuals and health professionals.
Results: The 120 participants had neurological level C2-S1, and ASIA Impairment Scale A-D.
Time since injury: rang 6 month - 50+ years (median 9 years) and age 14 - 71 years (median 49).
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The dataset consists of questions that should be answered for all participants and questions only
to be answered when relevant. The first category of questions showed intra-rater reliability in the
range κ=0.69-1.00, p<0.05 and inter-observer reliability in the range κ=0.56-1.00, p<0.05. The
range of the second category questions was for intra-rater κ=0.61-1.00, p<0.05 and inter-rater
κ=0.5-1.00, p<0.05. κ>0.6 was considered satisfactory, which was reached for the majority of
questions.
Conclusions: The International SCI Musculoskeletal Basic Data Set is generally reliable.
External validity is high since the study was carried out on four continents. Limitations are low
number of responses for some questions. Content validity did not include major suggestions for
changes to the dataset. Still for some of the questions rewording may be considered to obtain
better reliability.
Immediate Effect Of Whole Body Vibration On Gait In Patients With Incomplete Spinal
Cord Injury
SUJAY GALEN1; DIANE PATZER2; PHUONG VU2; VICKY PARDO3
1Physical Therapy Program, Wayne State University, Assistant Professor, Detroit, USA;
2Rehabilitation Institute of Michigan, Senior Physical Therapist, Mack Avenue, Detroit, USA;
3Physical Therapy Program, Wayne State University, Assistant Professor, Mack Avenue, Detroit,
USA
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Introduction
Whole body vibration(WBV) has been shown to reduce spasticity in the lower extremities
immediately following its application. However to date the immediate effect of reduction in
spasticity on walking in patients with incomplete SCI (ISCI) has not been studied. The aim of this
study was to investigate the immediate effects of WBV on gait in ISCI patients.
Methods
A total of 9 subjects completed the study (Female = 9 Age = 44.7 + 10.9 years). All subjects
received two types of intervention (Type A and Type B) twice over a 4 week period; however the
order in which these interventions were delivered were randomized. Type A intervention
consisted of four bouts of WBV lasting 45 s each with three 60s rest periods interspersed between
each bout. Type B intervention consisted of a WBV dosage (number of bouts of WBV) matched
to the severity of the subject’s lower extremity (LE) spasticity. The spatio-temporal gait
parameters were recorded before and immediately after the WBV intervention (test 1) or
following a 15 minute delay (test 2).
Results
Cadence, walking speed and swing duration increased following the application of WBV. The
stance duration and double support time decreased following WBV. These changes were of a
greater magnitude when the subjects were tested 15 minutes following the both types of
intervention (Type A and Type B).
Conclusions The use of WBV as a pre-gait intervention may be useful for patients with ISCI. A
delayed training 15 minutes after WBV may be beneficial.
Are Wheelchair Pressure Relief Patterns Associated With Seated Surface Pressure Ulcer
Development?
MELVIN MEJIA1; FADEEL MAHMOOD2; GREGORY NEMUNAITIS3; MARY JOAN
ROACH4
1Case Western Reserve University, School of Medicine/MetroHealth Medical Center, Assistant
Professor, 4229 Pearl Road, Cleveland, USA; 2Case Western Reserve University, School of
Medicine/MetroHealth Medical Center, Clinical Instructor, Spinal Cord Injury Fellow, 4229 Pearl
Road, Cleveland, USA; 3Case Western Reserve University, School of Medicine/MetroHealth
Medical Center, Professor, 4229 Pearl Road, Cleveland, USA; 4Case Western Reserve
University, School of Medicine/MetroHealth Medical Center, Assistant Professor, SCI Program
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Manager, 2500 MetroHealth Dr., Cleveland, USA
Rationale: Seated surface pressure ulcers (SSPUs) remain a common secondary complication
following spinal cord injury (SCI) despite advances in science, technology and preventive
strategies. Regular pressure relief (PR) is the mainstay of preventive management provided to
patients who require a wheelchair for mobility. It is observed that many patients who comply with
regular PR develop SSPUs.
Objectives: To assess PR practices in an outpatient SCI population and identify if they had a
protective effect on SSPU development.
Subjects: Forty-five patients in an outpatient SCI clinic. All patients used a wheelchair for
mobility. Level of injury ranged from C2 to T12 and severity from A to D.
Methods: Retrospective chart review. Abstracted data during the clinic encounter included PR
performance, type, frequency, duration, wheelchair type, cushion type, and presence of sacral or
ischial PU within the last year. Analyses consisted of Chi-Square Exact Tests.
Results: 48.9% of patients had a SSPU within the last year. Of these, 78.9% performed PR every
20-30 minutes (p = .014). 50.0% had a manual wheelchair and 86.4% had an air cushion.
Conclusions: It is largely believed that SSPUs can be prevented by protecting vulnerable areas by
PR maneuvers. Our study showed that those persons who complied with recommended PR
guidelines had the highest rate of SSPU occurrence. Further research is necessary to identify
whether reported or actual PR behaviors are associated with SSPU development.
Effect Of Shock Wave Therapy On Upper Limb Spasticity In Spinal Cord Injured Patients:
A Pilot Study
Soo ho Park1; Kang Hee Cho2
1Department of Rehabilitation Medicine, School of Medicine, Chungnam National University,
Daejoen, Korea, Republic of; 2Chungnam National University, Prof, Chungnam national
university hospital 282, Moonhwa-ro, Jung-gu, Daejeon, Korea, Republic of
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Introduction: To investigate the effect of extracorporeal shock wave therapy (ESWT) on upper
limb spasticity in patients affected by cervical spinal cord injury.
Methods: We studied 10 tetraplegic patients with wrist spasticity. ESWT was applied 1 session
per week, with a total of 3 sessions. The pressure pulses were focused in the flexor hypertonic
muscle of the forearm. After confirming the location of flexor carpi radialis and ulnaris, 1000
shots were applied at each muscle, mainly in the middle of the belly with the stimulation intensity
of 0.069mJ/mm2. Modified Ashworth scale (MAS), passive and active range of motion were
assessed at baseline and immediately after completing the 3 sessions of ESWT.
Results: In the MAS scores, patients showed significant improvement in spasticity of wrist flexor
immediately after ESWT. Passive range of motion of wrist revealed an increasing tendency after
shock wave therapy. In the active range of motion, there were no significant changes compared to
the baseline values.
Conclusion: The extracorporeal shock wave therapy was effective on immediately decreasing
wrist flexor spasticity in cervical spinal cord-injured patients. It may be useful tool as one of the
antispastic physical therapy. Long term studies with a larger sample size are needed to verify the
effect of ESWT on spasticity in patients with spinal cord injury.
Study On Evaluating Awareness Among Healthcare Providers About National Patient
Safety Goals In Tertiary Care Spinal Cord Injury Centre
NIDHI YADAV1; PREETHAM K2; NEETU MAITRA3
1INDIAN SPINAL INJURIES CENTRE, MANAGER QUALITY, House no 21, Street no. 5,
Durga Park, Nasir Pur, Delhi, India; 2INDIAN SPINAL INJURIES CENTRE, Additional
Medical Superintendent, INDIAN SPINAL INJURIES CENTRE, Sector C, Vasant Kunj, Delhi,
India; 3INDIAN SPINAL INJURIES CENTRE, Chief of Nursing Services, INDIAN SPINAL
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INJURIES CENTRE, Sector C, vasant Kunj, Delhi, India
Rational: Death by medicine is gaining serious attention from all the stakeholders and safety is
becoming central to patient care in modern medicine. PSGs are meant to ensure patient is not
harmed due to hospitalization. The awareness regarding PSGs elementary to their
implementation, hence the study attempts to gauge the same.
Objectives:
Assessing the awareness level among the nursing staff regarding NPSGs
Identify areas warranting immediate attention about PSGs
Study subjects: Nursing staff
Methods: it is a quantitative, non-interventional and prospective study approved by Institutional
Research Review Committee. It was carried out using a pre-tested questionnaire on 25%
randomly selected nursing personnel (60) to measure their awareness regarding the PSGs. SPSS
16 was used for analyzing the data on the listed parameters.
Results: 75% nurses had diploma in GNM and 25% were graduates of nursing. The awareness
level of nurses was highest for infection control at 91.4% followed by patient identification and
medication safety at 86.34% and 76.6%. Effective communication among care provider stood at
the last pedestal with 72.5% level of awareness. Out of total of 30 areas, 8 areas scored less than
80% on awareness scale and were triaged for focused intervention. 11 areas scored between 8095% and will be targeted as level two for intervention followed by left over 7 areas which scored
more than 95% on the scale.
Conclusion: Medication safety comes out as the area requiring focused intervention followed by
staff communication for increasing patient safety in healthcare organization. The study was
limited to only four out of seven PSGs due to paucity of time.
Selective Transforamino-epidural Block For Painless Spasticity In SCI: A Case Report
Young Soon Choi1; Kang Hee Cho2
1Chungnam National University hospital, Nurse of rehabilitation ward, Chungnam National
University hospital 282, Moonhwa-ro, Jung-gu, Daejeon, Korea, Republic of; 2Chungnam
National University, Prof, Chungnam National University hospital 282, Moonhwa-ro, Jung-gu,
Daejeon, Korea, Republic of
Introduction : We report an illustrative case of a tetraplegic patient whose spasticity and walking
ability improved remarkably after an epidural steroid injection at the lumbar spine
Case: The patient is 67-years-old Asian man with C4 American Spinal Cord Injury Association C
(ASIA C) SCI secondary to traumatic cervical intervertebral disk herniation by bicycle accident a
in July 31 2012. His bilateral extremities were spastic graded modified Ashworth scale (MAS)
grade 2 for right extremity and MAS grade 3 for left extremity. He had decreased sensation below
the C5-dermatome level bilaterally. On manual muscle test, he was graded 2 of 5 for C6, C8-S1
bilaterally and graded 4 of 5 for C5, C7 (Right), 3 of 5 for C5, C7 (Left). His both extremities
lacked full range on passive range of motion and he could not walk due to intractable spasticity of
the lower extremities. Patient complained of no low back pain and leg pain, tingling feeling but
pain in left ankle.
Then we performed selective transforaminal epidural (STE) block at Lt. L5, L1 with reference to
the imaging study to remove triggering factor of spasticity. After STE block, patient could show
improvement of active range of motion in both lower extremities and also could walk with a
monocane independantly.
In summary, this case underlines that lumbar radiculopathy in cervical cord injury can present
with unusual features that might be overlooked without clinical suspicion and that STE may
provide symptomatic and functional benefit for it.
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Delays In Time From Injury To Specialized SCI Centres Increase In-hospital Mortality In
Acute SCI.
FREDA WARNER1; VANESSA NOONAN2; NADER FALLAH3; COLLEEN O'CONNELL4;
JEROME PAQUET5; VARIOUS AUTHORS6
1Rick Hansen Institute, Research Assistant, 6400-818 West 10th Avenue, Vancouver, Canada;
2Rick Hansen Institute, Director of Research, 6400-818 West 10th Avenue, Vancouver, Canada;
3Rick Hansen Institute, Senior Medical Statistician, 6400-818 West 10th Avenue, Vancouver,
Canada; 4Stan Cassidy Centre for Rehabilitation, Physiatrist, Fredericton, NB, Fredericton,
Canada; 5Hôpital de L'Enfant - Jésus, Neurosurgeon, 1401, 18 rue, Quebec City, Canada; 6The
RHSCIR Network, xxxx, xxxx, xxxx, Canada
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Introduction: Despite improvements in prevention and care, the life expectancy of those with
traumatic SCI (tSCI) remains lower than able-bodied individuals. The objectives of this study are
to determine the incidence of in-hospital mortality and the importance of patient, injury and
system level risk factors on in-hospital mortality.
Methods: In-hospital mortality was defined as death which occurred during acute admission at a
specialized SCI centre following tSCI. 3,446 tSCI patients in the Rick Hansen Spinal Cord Injury
Registry were identified (2004-2014). Kaplan-Meier curves and Cox regression were used to
examine the effect of age, gender, etiology, level of injury (C1-T9), AIS grade (A-D), Charlson
comorbidity index (CCI), and time to acute care admission at a RHSCIR site in identifying risk of
in-hospital mortality.
Results: The overall incidence of in-hospital mortality was 6% (207/3446); 1499 had all model
data available, of which 79 (5.3%) died in-hospital. Significant predictors of mortality identified
in the multivariable model included increasing age (Hazard ratio (HR)=3.24 for 61-75y,
HR=19.07 for 76y+), CCI≥3 (HR=4.31), cervical injuries (low cervical HR=3.14, high cervical
HR=6.36), AIS A injuries (HR=3.46), and time to acute care >12h (HR=1.73). Available ICD-10
codes identified head trauma in 7.2% of non-mortality cases and 17.6% of mortality cases.
Conclusions: Cox regression demonstrates that in-hospital mortality is influenced by multiple
factors: age, injury level/completeness, and comorbidities can be used to identify high-risk
patients. Delays in transport to specialized SCI centres was an unexpected factor associated with
increased mortality, and could inform and improve future care and survival.
Investigating The Controversial Role Of Steroids In Acute SCI Care With A Large
Canadian Registry.
Carly Rivers1; NATHAN EVANIEW2; NADER FALLAH3; MARCEL DVORAK4; R. JOHN
HURLBERT5; BRIAN DREW6; VARIOUS AUTHORS7; VANESSA NOONAN8
1X, Professor, Montréal, Canada; 2McMaster University, Resident, Hamilton, Hamilton, Canada;
3Rick Hansen Institute, Senior Medical Statistician, 6400-818 West 10th Avenue, Vancouver,
Canada; 4University of British Columbia, Professor, 6100-818 West 10th Avenue, Vancouver,
Canada; 5University of Calgary, Neurosurgeon, Neurosciences RM C1240 1403 - 29th Street
North, Calgary, Canada; 6Hamilton Health Sciences Centre, Orthopedic Surgeon, 237 Barton
Street East, Hamilton, Canada; 7The RHSCIR Network, xxxx, xxxx, xxxx, Canada; 8xx, d, USA
Introduction: High-dose steroid administration to treat acute spinal cord injury (SCI) is
controversial. The NASCIS-II dosing protocol received widespread acceptance until further
independent analyses produced discrepant conclusions regarding its effectiveness. The objective
of this study was to determine the effect of NASCIS-II on motor recovery following SCI.
Methods: Individuals who received the NASCIS-II protocol were identified from the Rick
Hansen Institute Spinal Cord Injury Registry (RHSCIR). Treated subjects were matched to
untreated subjects using 1:1 propensity score matching based on logistic regression using age,
gender, anatomical region of injury (cervical/thoracic), ISNCSCI ASIA Impairment Scale
(A/B/C/D), and time from injury to first neurologic examination. We compared changes in upper
extremity, lower extremity, and total motor score (UEMS/LEMS/TMS) between admission and
discharge to community between the NASCIS-II and the matched controls.
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Results: 45 of 2079 (2.2%) participants received the NASCIS-II regime and were compared to 45
matched controls. The matched cohorts had no significant differences in any of the matching
variables, Body Mass Index, or Glasgow Coma Scale at admission (all p≥0.05). There were no
significant differences between the NASCIS-II and control group in UEMS, LEMS, or TMS
change (p=0.58).
Conclusion: Using propensity score matching analysis on variables known to affect chance of
motor score recovery, we found strong evidence that administration of the NASCIS-II treatment
protocol had no effect on motor score improvement using RHSCIR. To explore the potential of
this treatment to improve motor recovery in particular types on injury/patients further, data from
multiple sources must be combined to ensure sufficient power.
Evaluating The Content Validity Of The International Standards To Document Remaining
Autonomic Function After Spinal Cord Injury (ISAFSCI).
ANDREW ROUND1; ANDREI KRASSIOUKOV2; VANESSA NOONAN3; KRISTEN
WALDEN4
1ICORD, UBC, Research Assistant, 6th floor, Blusson Spinal Cord Centre, 6400-818 W. 10th
Ave, V5Z 1M9, Vancouver, Canada; 2ICORD-BSCC, UBC, Vancouver, Canada; 3Rick Hansen
Institute, Director, Research and Best Practice, 6th floor, Blusson Spinal Cord Centre, 6400-818
W. 10th Ave, V5Z 1M9, Vancouver, Canada; 4Rick Hansen Institute; Vancouver Coastal Health,
National Clinical Liason; Physical Therapist, 6th floor, Blusson Spinal Cord Centre, 6400-818 W.
10th Ave, V5Z 1M9, Vancouver, Canada
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Introduction: The ISAFSCI was developed in 2009 to standardize the assessment of autonomic
function after spinal cord injury. Given the recent development of ISAFSCI there is a need to
evaluate the psychometric properties to inform future revisions. The purpose of this study is to
describe the process and results from workshops which assessed the content validity of the
ISAFSCI.
Methods: Three workshops were held between 2012 and 2013 at international SCI conferences.
At each workshop the ISAFSCI was reviewed and interactive cases were presented to illustrate
how to complete the ISAFSCI. Prior and following each workshop a survey was administered to
obtain information from the attendees, feedback on the workshop and content of the ISAFSCI.
Survey results were analyzed using descriptive statistics.
Results: 114 participants attended the three workshops. A pre- and post-survey was completed by
80 attendees (70%) Autonomic function was assessed by 40% prior to the workshop and the
majority used the ISAFSCI (38%). 73% of participants reported the case studies were helpful.
Following the workshop, 55% reported that they wanted to start or continue to use the ISAFSCI
in their clinical practice. Feedback received on the ISAFSCI content included: clarifying terms in
the questions and response options (e.g. bladder function), clarifying use of medical devices, and
the need to develop a summary score.
Conclusion: The ISAFSCI covers important aspects of autonomic function; however, further
work is needed to clarify items included in the ISAFSCI form and to score the items. Results
from this study will inform future revisions to the ISAFSCI.
Review Of The Guidelines For Thromboembolism Prophylaxis In Adults With Spinal Cord
Injury
KAREN ETHANS1; GEORGE DENG2
1University of Manitoba, Associate Professor, University of Manitoba, winnipeg, Canada;
2University of Manitoba, RESIDENT, University of Manitoba, winnipeg, Canada
Background: According to current practice guidelines presented by the American College of
Chest Physicians (Chest) in 2012, the Paralyzed Veterans Association (PVA) in 1997, and the
Spinal Cord Injury Rehabilitation Evidence (SCIRE) chapter in 2013, the practice for venous
thromboembolism (VTE) prophylaxis in spinal cord injury (SCI) includes low molecular weight
heparin in combination with a mechanical prophylaxis. However, these guidelines differed in
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their final evaluation of the level of evidence for both pharmacological (Grade 2c, Level 1a, Level
II) and mechanical (Grade 2c, Level 4, Level I) prophylaxis in the articles Chest 2012, SCIRE
2013, and PVA 1997 respectively.
Objective: To compare the articles evaluated by the three VTE guidelines/reviews.Method: The
trials evaluated by these three guidelines/reviews were tabulated and compared.
Results: For pharmacological prophylaxis, Chest evaluated 26 different trials, SCIRE reviewed
13, and PVA evaluated 6 articles. Four of these trials were evaluated by all three
guidelines/reviews and two additional trials were evaluated by only two guidelines.For
mechanical prophylaxis, Chest evaluated 16 different trials, SCIRE reviewed 12, and PVA
evaluated 10 articles. Zero of these trials were evaluated by all three guidelines and 2 trials were
evaluated by only two guidelines.
Conclusion: Each of the three guidelines/reviews for VTE prophylaxis in SCI rehabilitation
patients had concluded different levels of evidence for pharmacological and mechanical
prophylaxis, due to not using the same trials for concluding their recommended level of evidence.
Differences Between 2 Week And 1 Month Assessments For Reliable Recruitment And
Stratification Of AIS-BC Participants Into Homogeneous Study Cohorts
CORNELIS HAUPT1; LORENZO TANADINI2; JOHN KRAMER3; MARC BOLLIGER4;
ARMIN CURT5; JOHN STEEVES6
1ICORD, Graduate student, 818 West 10th Avenue, V5Z 1M9, Vancouver, Canada; 2Balgrist
Hospital, PhD student, Uniklinik Balgrist, Forchstrasse 340 8008, Zürich, Switzerland; 3ICORD
(International Collaboration on Repair Discoveries), Assistant Professor, 818 West 10th Avenue,
V5Z 1M9, Vancouver, Canada; 4Balgrist Hospital, Head of the Research Department of the
Paraplegic, Balgrist University Hospital, Forchstrasse 340 CH-8, Zürich, Switzerland; 5Balgrist
Hospital, Chief Consultant and Director Spinal Cord Injury C, Balgrist University Hospital,
Forchstrasse 340 CH-8, Zürich, Switzerland; 6ICORD (International Collaboration on Repair
Discoveries), Professor, 818 West 10th Avenue, V5Z 1M9, Vancouver, Canada
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Introduction: Accurate baseline data is essential to any study. Furthermore, stratification of trial
participants into more homogeneous study cohorts can facilitate the accurate interpretation of any
therapeutic intervention. The neurological and functional criteria often used to recruit and stratify
study participants cannot always be obtained at early time points after SCI (e.g. < 2 weeks). The
accuracy and reliability of baseline data can also be more variable at early time points.
Methods: We used unbiased recursive partitioning (URP) to retrospectively analyze and stratify
incomplete cervical SCI (AIS B-C) participants within the EMSCI database for items
encompassing both neurological (ISNCSCI) and functional (SCIM) assessments over the first
year after SCI. We compared baseline data within the first 2 weeks (123 patients available) after
SCI with that obtained at approximately 1 month (206 patients available). Patients with age > 70
were removed from the dataset.
Results: The number of available ISNCSCI and SCIM assessments were greater at 1 month then
< 2 weeks after SCI. More importantly, the proportion of incomplete (AIS B-C) participants that
can be reliably described and accurately stratified also increased. Finally, the estimation of
possible study endpoints is more dependable.
Conclusions: Neurological and functional data obtained 1 month after SCI is more descriptive
across participants than data from <2 weeks. Since many rehabilitation interventions and some
drug or cell transplant trials are initiated at about 1 month after SCI, the recruitment and
stratification of potential participants, as well as trial endpoints of these studies can be
accomplished with greater confidence.

Using Implementation Science To Translate Clinical Practice Guideline (CPG)
Recommendations Into Sustainable Practice Change In SCI Rehabilitation
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SAAGAR WALIA1; LYNSEY HAMILTON2; DAHLIA KAIRY3; CAROL SCOVIL4;
DALTON WOLFE5; PAUL WRIGHT6
1SCI KMN, Network Manager, 550 Wellington Road, N6C 0A7, London, Canada; 2Rick Hansen
Institute, KT Specialist, 6400 - 818 West 10th Avenue, V5Z 1M9, Vancouver, Canada; 3Institut
de réadaptation Gingras-Lindsay de Montréal CRIR - Université de Montréal, Researcher, 6300,
avenue Darlington, H3S 2J4, Montreal, Canada; 4University Health Network - Toronto
Rehabilitation Institute, SCI Knowledge Mobilization Specialist, 520 Sutherland Dr., M4G 3V9,
Toronto, Canada; 5SCI KMN, Network Lead, 550 Wellington Road, N6C 0A7, London, Canada;
6Foothills Medical Centre, Site Lead, 1403 29 Street NW, T2N 2T9, Calgary, Canada
In general, best practice implementation (BPI) in health care remains challenging and
implementation of CPGs in SCI practice has been limited. Most SCI-related studies (Burns et al.,
2005; Goetz et al., 2005; Guihan et al., 2004) have indicated that dissemination of evidence/CPGs
is not sufficient to change practice.
The SCI Knowledge Mobilization Network (SCI KMN) is a Community of Practice comprised of
six Canadian rehabilitation centres. Its mission is to facilitate the adoption and utilization of best
available care practices to improve health outcomes for persons with SCI. Two pressure ulcer and
two pain management best practices were selected from CPG recommendations using a modified
Delphi process, then operationalized and implemented across all sites by employing and adapting
an evidence-informed implementation methodology provided by the National Implementation
Research Network to build infrastructure for BPI. This methodology has enabled operational
definition of CPG statements that guide implementation of complex, interdisciplinary practices.
Key points include the importance of ongoing, iterative evaluation as well as having a national
network and community of practice that provides direction and supportive structure yet
encourages local solutions.
In this workshop, a multidisciplinary panel of SCI KMN members will provide:
1) Introduction: SCI KMN overview and rationale for a systematic, evidence-informed
approach to BPI (15 minutes-DW
2) Implementation Science primer: evidence-informed frameworks and tools for BPI (15
minutes-LH)
3) CPG operationalization: translating recommendations into practice-specific details to
facilitate BPI (10 minutes-SW)
4) Effective implementation strategies: real-life examples associated with BPI and lessons
learned (15 minutes-CS/DK/PW)
5) Ongoing audience participation: the workshop will be interspersed with questions that
facilitate participation - e.g. explore examples from audience members involving practice
implementation and identification of strategies used and their relative successes (25 minutesAll)
6) Key Points and Q & A (10 minutes-All)
The panel will also introduce the SCI KMN implementation guide; a practical, evidenceinformed, comprehensive resource supporting healthcare BPI efforts for optimal patient outcomes
and provider performance.
Learning Objectives: participants will be able to 1) define critical components of translating
evidence into practice and 2) gain an understanding of the Implementation Science frameworks
used to operationalize and implement CPG recommendations.
2015 Canadian Rehabilitation Practice Guidelines: Neuropathic Pain In Persons With
Spinal Cord Injury
STACEY GUY1; SWATI MEHTA2; ELDON LOH3; WORKING GROUP SCI NP4
1Lawson Health Research Institute, Research Coordinator, Parkwood Institute, Main Building,
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550 Wellington Road, N6C 0A7, London, Canada; 2Lawson Health Research Institute, Research
Associate, Parkwood Institute, Main Building, 550 Wellington Road, N6C 0A7, London, Canada;
3St. Joseph's Health Care London, Physiatrist, Parkwood Institute, Main Building, 550
Wellington Road, N6C 0A7, London, Canada; 4None, None, None, None, Canada
Introduction: The rehabilitative care of persons with spinal cord injury and neuropathic pain
remains a significant challenge. We undertook the first Canadian clinical practice guidelines
(CPG) to address this gap.
Methods: A Steering Group (SG), with the aid of a methodologist, oversaw the development
process. Informed by NICE, GRADE and CMA methodology, the SG performed an extensive
literature review which identified aspects of care to be addressed by the CPG. Through a series of
subgroup meetings a representative group of stakeholders (consumer representative, field experts
and healthcare providers) drafted recommendations to put forward at a consensus meeting. At a
face-to-face meeting in September 2014, consensus across subgroups was reached. An external
review following AGREE II evaluation criteria was conducted.
Results: Aimed at rehabilitation specialists, recommendations addressing three key areas have
been developed: (1) screening and diagnosis (2) treatment or management (3) healthcare model.
Due to a paucity of literature regarding treatment strategies, the SCI NP Working Group were
guided by GRADE evidence to achieve clinical consensus on practical, management
recommendations. The finalized document will appear in journal supplement format.
Conclusions: These new Canadian guidelines provide rehabilitation healthcare providers with
evidence and clinical judgment for the care of persons with spinal cord injury and neuropathic
pain. Helping to structure practice and provide an advocacy for resources, this CPG is an essential
practice tool.
Acute Outcomes Of Geriatric Cervical Spine Injuries- A Retrospective Evaluation
AREENA DSOUZA1; VIVEK MITTAL2; HARVINDER CHHABRA3
1iNDIAN SPINAL INJURIES CENTRE, SPINE FELLOW, Indian spinal injuries centre, opp
valley school, Sector C, Vasant Kunj, New Delhi, India; 2H.J DOSHI SARVAJANIK
HOSPITAL, CONSULTANT SPINE SURGEON, malviya nagar, Gondal road, Rajkot, India;
3INDIAN SPINAL INJURIES CENTRE, MEDICAL DIRECTOR AND CHIEF OF SPINE
SERVICES, indian spinal injuries centre,, opp valley public school, Sector C, vasant kunj, New
Delhi, India
Introduction: Geriatric patients with cervical spine injuries are known to have high morbidity
and mortality. Our aim was to evaluate the acute outcomes of geriatric cervical spine injuries in
terms of morbidity, mortality, and factors influencing it during hospitalization and after discharge.
Methods: Hospital records of 62 geriatric patients with cervical spine injuries from 2003-2014
were retrospectively reviewed and telephonic interview after discharge was done. Patients were
divided into young (65- 74yrs) and old (>74yrs) elderly groups. Demographics, mechanism and
level of injury, duration of stay (ward/ICU), radiographic findings, neurological deficits,
comorbidities, type of management, mortality, factors influencing mortality and complications
rates were studied. Results: 45 patients were young elderly and 17 old elderly. Mean age was
70.46 years. 39 sustained high velocity injury and 23 low velocity. C4-5 was the most common
injured level. 34 patients had preexisting co-morbid conditions, cardiac was most common. 34
patients underwent surgery. Mean ICU stay was 16.93 days and ward stay 43.94 days. Pulmonary
complications were most common. Tracheostomy was required in 20 patients and ventilator
support in 24 patients. 28 patients had complete deficit, 27 had incomplete neurology and 7 had
normal neurology. Mean duration of follow up was 3.2 years. 13 patients died in our series. 10
patients had returned to preinjury functional level. Mortality was more common in old elderly
patients, patients with higher level of neurological deficit, multiple comorbidities, and ventilator
dependancy. Conclusion: Differences exist between young and old elderly with cervical spine
injuries, and there are high morbidity, mortality rates. Efforts should be made to reduce
pulmonary complications and surgical management can be performed reasonably safely when
indicated.
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Prevalence Of Dyslipidaemia In Patients With Spinal Cord Injury In A UK National Spinal
Injuries Centre.
SALMAN LARI1; ALLISON GRAHAM2; SAMFORD WONG3
1National Spinal Injuries Centre, Stoke Mandeville, Specialty Trainee, National Spinal Injuries
Centre, Stoke Mandeville Hospital, Aylesbury, UK; 2National Spinal Injuries Centre, Stoke
Mandeville, Consultant SCI, National Spinal Injuries Centre, Stoke Mandeville Hospital,
Aylesbury, UK; 3National Spinal Injuries Centre, Stoke Mandeville, Dietetics Research Lead,
National Spinal Injuries Centre, Stoke Mandeville Hospital, Aylesbury, UK
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Introduction: Evidence from meta-analysis suggested unique lipid profiles after SCI and
potentially increased risk of cardiovascular disease (CVD)1, the implementation of routine
screening in spinal cord injured (SCI) patients admitted to rehabilitation ward has not been fully
explored. We aim to (1) assess the uptake of lipid profile screening; (2) describe the prevalence of
dyslipidaemia using ATPIII guideline2 and 10-years CVD risk using QRISK22; (3) describe the
characteristics of elevated CVD risk in patients with SCI. Methods: 520 adults were admitted
during April 2012 to March 2013, 230 patents were admitted to rehabilitation wards, 49 (21.3%)
patients (mean age: 58.3 years, 30.4% female) with SCI (54.3% tetraplegia; 30.4% complete SCI;
median onset of SCI: 100 days) had their baseline lipid profile measured. Results:
Hypercholesterolemia, low HDL-cholesterol, high LDL-cholesterol and hypertriglyceridemia
were found in 34.7%, 46.9%, 29.8% and 43.8% of patients, respectively. Twenty-six (53.1%)
were at risk to develop CVD in next 10 years (≥10%) and 13 (26.5%) were at high risk (≥20%).
Only four (30.7%) high risk patients were on lipid lowering medications. Hypercholesterolemia
was associated with female gender (p=0.037). Elevated CVD risk was not associated with female
gender (p=0.29); Tetraplegia (p=0.81); complete injury (p=0.48); smoker (p=0.29); use of alcohol
(p=0.054) and obesity (p=0.95). Conclusion: A high percentage of apparently healthy SCI
patients are at risk of CVD, characterized by low HDL-cholesterol but little are on appropriate
treatment. Routine systematic screening of lipid profile in rehabilitation stage is recommended
before SCI-specific CVD guidelines are established for this population.
References
1. Gilbert et al (2014) Atherosclerosis 232, 305-312;
2. Cleeman et al (2001) JAMA 285, 2486-2497;
3. Hippisley et al (2008) BMJ 336: a332
Impact Of Hand Contact Pattern On Scapular Kinematics And Muscle Activity During
Manual Wheelchair Propulsion In Individuals With Paraplegia
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Introduction: Shoulder pain after spinal cord injury (SCI) negatively impacts mobility and
quality of life. Current clinical practice guidelines recommend long, smooth strokes during
manual wheelchair propulsion (WCP) to prevent shoulder pain. We documented the impact of
altering hand contact pattern on pushrim kinetics, scapular kinematics, and shoulder
electromyography (EMG) during WCP.
Methods: Nine individuals with paraplegia (mean age=34.8 years; SCI duration=9.3 years) and
without shoulder pain performed WCP on a stationary ergometer with three contact patterns:
self-selected free (FREE), reaching further back (BACK), and reaching forward (FRONT) on the
pushrim. Between-task differences in propulsion characteristics, scapular kinematics, pushrim
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forces, and EMG were identified using repeated measures ANOVA.
Results: Cadence (push/min) was greater (p=0.000) in FRONT (83+/-17,) than FREE (54+/-13)
and BACK (50+/-10) while cycle distance (meters/push) and push duration (sec) were less
(p<0.001) in FRONT (0.80+/-0.17, 0.24+/-0.12) than FREE (1.26+/-0.28, 0.47+/-0.20) and
BACK (1.39+/-0.32, 0.53+/-0.17). Peak vertical pushrim force was greater for FRONT
(62.5+/-25N) (p<0.05) than FREE (43.0+/-16N) and BACK (42.6+/-16N). Scapular protraction
at hand release was greater for FRONT (44+/-11o) (p=0.041) than FREE (39+/-14o). Upper
trapezius integrated EMG for FRONT was reduced by 52% (p=0.017) compared to FREE while
Supraspinatus and Infraspinatus EMG was reduced by 55%(p=0.043) and 29%(p=0.025),
respectively compared to BACK.
Conclusions: Reaching further forward on the pushrim may negatively impact shoulder
biomechanics by increasing vertical non-propulsive forces while altering scapular kinematics and
muscle demands. This work extends current recommendations by identifying how propulsion
techniques influence biomechanical demands during WCP.
Support: Craig H. Nielsen Foundation
Changing Pressure Injury Outcomes For People With SCI Through An Innovative, Multifaceted Knowledge Translation Approach
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Introduction: Pressure injury (PI) causes significant morbidity, reduced quality of life and even
death among persons with spinal cord injury (SCI). This project aimed to improve PI outcomes
using a multifaceted knowledge translation framework.
Methods: Activities included: a state-wide inpatient economic analysis; focus groups, interviews
and a workshop on emergent themes with key stakeholders including consumers (n=90); a forum
of experts from Australia and overseas (n=19); process mapping of current local pathways with
two multidisciplinary implementation teams from two regional centres (n=9, 10); a social network
survey of health and community service providers (pilot n = 16); and compilation of latest
research and guidelines.
Results: Health economic data (2006-2011) identified 2,187 separations of people with SCI and
PI (n=1,273), utilising 76,680 bed days and costing $AUD 12.5 million per year. There were 117
separations from our target non-specialist regional hospital. Key barriers and drivers identified
were better service integration, timely access to equipment and services, optimising selfmanagement, and early, holistic multidisciplinary assessment and management. Current practice
at sites varied according to service capacity and individual health professional knowledge, leading
to definition of acceptable and unacceptable standards of care and plans to set up automatic alerts
and failsafes. Social Network analysis pilot showed key coordinating and advisory roles by local
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spinal coordinators, multidisciplinary involvement, and communication gaps. Synthesis of latest
research and guidelines produced a best practice pathway and standards.
Conclusions: Profiling current practice within a local health district network against latest
evidence enabled identification of gaps/drivers and development of practice change strategies.
The Global Map For Traumatic And Non-traumatic Spinal Cord Injury Epidemiology:
Towards A Living Data Repository
H S CHHABRA1; BONNE LEE2; RAYMOND CRIPPS3; MICHAEL FITZHARRIS4; PETER
WING5
1Indian Spinal Injuries Centre, Chief of Spine Service & Medical Director, Sector C, Vasant
Kunj, New Delhi, India; 2Spinal Medicine Department, Prince of Wales Hospital, Sydney, New
South Wales, Australia, Faculty of Medicine, Spinal Medicine Department, Prince of Wales
Hospit, Sydney, Australia; 3School of Medicine at Flinders University, (Prevention, Promotion
and Primary Health Care Cluster),, Faculty, GPO Box 2100, Adelaide 5001, South Australia,
Sydney, Australia; 4Accident Research Centre & Injury Outcomes Research Unit, Monash Injury
Research Institute, Melbourn, Assoc Professor, Monash University Wellington Road, Clayton,
MELBOURNE, Australia; 5Division of Spine, University of British Columbia and Rick Hansen
Institute, Vancouver, Canada, SURGEON, Division of Spine, University of British Columbia,
Vancouver, Canada
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Introduction:Recognizing the need for collecting data on Spinal Cord Injury, Prevention
Committee of ISCoS undertook to globally map traumatic spinal cord injury (TSCI) and nontraumatic spinal cord injury (NTSCI), including incidence, prevalence, survival, level of injury
and aetiology.
Methods:A search of Medline/Embase was performed (1959-2013). TSCI were further analysed
using a linear regression model.
Results:TSCI : A global-incident rate (2007) is estimated at 23 TSCI cases/million. Regional data
are available from North-America (40 per million), Western-Europe (16 per million) and
Australia (15 per million). Extrapolated data are available for Asia-Central (25 per million), AsiaSouth (21 per million), Caribbean (19 per million), Latin-America, Andean (19 per million), LatiAmerica, Central (24 per million), Latin-America-Southern (25 per million), Sub-Saharan-AfricaCentral (29 per million), Sub-Saharan Africa-East (21 per million).
NTSCI: The incidence-rates for WHO regions were: Asia-Pacific, high income 20/million
population/year; Australasia (26/million population/year); Western-Europe median of 6/million
population/year; North-America, high income median 76/million population/year; and Oceania
9/million population/year. Developed-countries tended to have a higher proportion of cases with
degenerative conditions and tumours. Developing-countries, in comparison, tended to have a
higher proportion of infections, particularly tuberculosis and HIV.
Conclusion:Insufficient survival, prevalence and incidence data are a predominant finding. Online
global maps for TSCI utilize a statistical model, which estimates incidence for areas with
insufficient data. To improve the accuracy of this methodology ISCoS is planning to establish a
prospective, standardized database. A Pilot Project, ISCoS Database-ASCoN Pilot Project
(IDAPP) is being initiated in 10 centers in Asia in this regard.
Benefit Of UEMS PRM Board Accreditation Procedure Done By SCI Rehabilitation
Programme Of National Rehabilitation Center "Vaivari", Latvia
Anda Nulle
National Rehabilitation center Vaivari, Head of SCI programe, Zilisu 6, Jurmala, Latvia, Estonia
Introduction The European Accreditation of Physical and Rehabilitation Medicine (PRM)
Programmes of Care is a peer review procedure aiming to promote quality of PRM programmes.
All the procedure is based on voluntary work and the UEMS PRM Section has decided for a free
registration for 5years period. Discussion Till the year 2014 3 SCI PRM programmes have
undergone Accreditation. There are programmes from Slovenia, Croatia, Lithuania. Our
programme is undergoing now European peer review process.Within the Accreditation procedure
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many factors, such as content of the programme, have been
reflected:assessment,intervention,follow up and outcome, discharge planning and long term
follow up and environment of the programme : clinical setting, clinical programme, clinical
approach, facility and team management of PRM specialists. The aims of the Accreditation are
different subjected to the state socio- economic condition and the general funding for health care
system. Health spending as a share of gross domestic product (GDP) was 3, 38% in 2012 and
3,16 % of GDP in 2013 in Latvia. Compared in average across EU countries was 9% in 2010.To
ensure sufficient staff resources and rehabilitation technologies for SCI care, which are different
from other areas of rehabilitation. To create common assessment tools and the result analysis in
order to participate in research work also at the international level. To have strong arguments for
local decision makers both in terms of funding and quality. Conclusions Cheap and accessible
tool as compared to other known rehabilitation accreditation standards. The way how to
demonstrate the necessity for funding to decision makers.The way how to improve quality of SCI
rehabilitation.
Spinal Injuries Outpatient Services: Findings And Recommendations From A National
Survey
SIDDESHWAR PATIL1; WAJID ALI RAZA2
1YORKSHIRE REGIONAL SPINAL INJURIES CENTRE, ACADEMIC CLINICAL FELLOW,
Pinderfields General Hospital, Wakefield, UK; 2YORKSHIRE REGIONAL SPINAL INJURIES
CENTRE, CONSULTANT IN SPINAL INJURIES, Pinderfields General Hospital, Wakefield,
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Background:There is a significant decline in short term mortality due to improvements in critical
care medicine following acute spinal cord injury (SCI). However only small or insignificant
decline in long term mortality achieved despite improvements in long-term rehabilitative
care. Unfortunately there are no agreed standards on the structure & content of outpatient (OP)
reviews. Our aim was to explore current practice with a view to improve SCI outpatient services
at YRSIC
Methods:A postal questionnaire survey using multiple items with binary response and free text
space was sent out to all UK SCI Centres. Logistics and scientific content of OP services
explored.
Results:A 90% response rate registered. Considerable variation in the services offered with 3
centres assessing risk of cardiovascular disease, 4 carrying out respiratory assessments routinely,
7 centres organised specialised spasticity clinics while 5 did upper limb clinics and 2 centres
performed DEXA scans routinely. There also was disparity in logistics with only half of them
having a dedicated outpatient team and provided outreach clinic services. Five centres used a
standard proforma and 3 centres copied the patients in communications to general
practitioner. The commonality however was all centres conduct comprehensive urological
surveillance and fertility clinics.
Conclusions:We can speculate that this wide ranging disparity could be the reason for the
small/insignificant decline in post 2 year mortality. Comprehensive urological surveillance
indicates that despite advances, we have reservations about adopting the holistic multisystem
assessment and management. There is a need for developing guidelines by consensus on
outpatient reviews.
Urinary Tract Infection Diagnostic Criteria In Spinal Cord Injury: A Systematic Review
NEEL SHAH1; EMILY TINSLEY2; SUZANNE GROAH3
1MedStar National Rehabilitation Hospital, Research Fellow, 102 Irving St NW, Washington,
DC, USA; 2MedStar Health Research Institute at MedStar National Rehabilitation Hospital,
Research Associate, 102 Irving St NW, Washington, DC, USA; 3MedStar National Rehabilitation
Hospital, Attending Physician, 102 Irving St NW, Washington, DC, USA
Objective: Urinary tract infection diagnostic criteria in spinal cord injury: A systematic review
Design: Meta-analysis
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Methods: PubMed, Cinahl and Embase were queried with the subject heading terms ‘Urinary
tract infection (UTI) and spinal cord injury (SCI)’, ‘urinary catheterization’, ‘UTI’, and catheter
related’. All study design types that assessed SCI patients and had UTI or asymptomatic
bacteriuria (ASB) outcomes were included. Two independent reviewers extracted and
summarized details of eligible trials using a standardized method. UTI or ASB definitions were
compared with UTI guidelines available at the time that the study was published. Guideline
adherence was defined as the “documented presence of all diagnostic criteria” to calculate
consistency.
Results: We identified 416 articles in which 110 met the inclusion criteria. Of these, 87 articles
stated definitions of UTI or ASB. From these, only one article correctly applied the appropriate
UTI diagnostic guideline. Studies adhered to diagnostic guideline assessments according to the
following: 1.92% used bacterial count (culture) only, 21.15% used pyuria only, 7.69% used
signs/symptoms only, 3.84% used bacterial count and pyuria, 0% used bacterial count and
signs/symptoms, and 11.53% used pyuria and signs/symptoms. 42.30% of the articles did not
describe details of the assessments used, e.g. bacterial counts or minimum numbers of
signs/symptoms needed.
Conclusion: While there have been UTI diagnostic guidelines available since 1992, this
systematic review demonstrates that these guidelines are not routinely followed in research
publications. The evidence upon which our UTI diagnostic guidelines is weak leading to frequent
overtreatment for UTI. Greater adherence to guidelines offers advancement in UTI research and
care.
Development Of A Novel Peer Health Coach Model In Supporting Goal Setting And SelfManagement Of Health Care Needs For People With Chronic SCI
SARAH EVERHART SKEELS1; JUDI ZAZULA2; BETHLYN VERGO HOULIHAN3; DIANA
PERNIGOTTI4; MIRIAM BRODY5; CHRISTA GREEN6; RESEARCH TEAM NERSCIC7
1New England Resgional SCI Center Model System @ BUSPH, Senior Research Consultant,
BUMC, Talbot Building, 715 Albany Street, T5W, Boston, USA; 2New England Resgional SCI
Center Model System @ BUSPH, Assoc. Director, Dissemination & Knowledge Transla, BUMC,
Talbot Building, 715 Albany Street, T5W, Boston, USA; 3New England Resgional SCI Center
Model System @ BUSPH, Associate Director, BUMC, Talbot Building, 715 Albany Street, T5W,
Boston, USA; 4New England Resgional SCI Center Model System/SCI Program, Gaylord
Hospital, Senior Project Coordinator for SCI Research, PO Box 400, Gaylord Farm Road,
Wallingford, USA; 5New England Resgional SCI Center Model System/SCI Program @ BUSPH,
Research Assistant, BUMC, Talbot Building, 715 Albany Street, T5W, Boston, USA; 6New
England Resgional SCI Center Model System/Hospital for Special Care, Research Assistant,
Hospital for Special Care, 2150 Corbin Avenue, New Britain, USA; 7New England Resgional
SCI Center Model System, BUMC, Talbot Building, 715 Albany Street, T5W, Boston, USA
Introduction: Peer support for people with spinal cord injury (SCI) primarily occurs within one
year post-injury, alongside intensive rehabilitation. Yet people with chronic SCI need additional
intensive support to be effective with health management and advocacy. We developed a new
peer support model specifically for chronic SCI which forms the basis for My Care My Call
(MCMC), a pilot telephone intervention.
Methods: Our consumer-based process was co-led by a consumer researcher. A Content Expert
Panel with 4 healthcare professionals and 2 consumers met biweekly over 6 months and
confirmed peer support as crucial. Thus, we adopted the Peer Health Coach (PHC) model,
effective for chronic conditions. Brief-Action Planning (BAP), an evidence-based goal-setting
technique was adapted to make it appropriate for peer delivery. A PHC Toolkit incorporates BAP
within larger peer-to-peer phone conversations, and offers 6 key tools for goal-related support,
education, and resources. Using existing guides, we developed a Resource Book and Consumer
Workbook, with expert and consumer input. The PHCs pilot tested MCMC materials with 7
participants with SCI (2 with paraplegia: 1 complete, 1 incomplete; and 5 with tetraplegia: 3
complete, 2 incomplete).
Results: In the pilot, smaller, apparently unrelated BAP goals proved important to support
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participants towards meeting larger health-related goals. PHCs used role-plays to revise the
Toolkit with scripted outlines for each tool. The Resource Book and Workbook were combined
into one Resource Guide for ease of use. PHCs were successfully certified in BAP.
Conclusion: The MCMC model could be adopted by national collaborators, based on results of
the current randomized controlled trial (N=80).
Integral Multidisciplinary Approach In A Patient With Chronic Complete Spinal Cord
Injury And Hip Disarticulation: A Case Report.
CHRISTIAN MENDOZA-COSIO1; JIMENA QUINZAÑOS-FRESNEDO2; RAMIRO PEREZZAVALA3; GERARRO RODRIGUEZ-REYES4; AIDA BARRERA-ORTÍZ5
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REHABILITATION, Av. Mexico Xoxchimilco 289. Arenal de Guadalupe, Zip 14389, Mexico
city, Mexico; 2NATIONAL INSTITUTE OF REHABILITATION, CHIEF NEUROLOGICAL
REHABILITATION, Av. Mexico Xoxchimilco 289. Arenal de Guadalupe, Zip 14389, Mexico
city, Mexico; 3NATIONAL INSTITUTE OF REHABILITATION, CHIEF OF SCI SERVICE,
Av. Mexico Xoxchimilco 289. Arenal de Guadalupe, Zip 14389, Mexico city, Mexico;
4NATIONAL INSTITUTE OF REHABILITATION, CHIEF OF LABORATORY OF
PROSTHETICS AND ORTHOTICS, Av. Mexico Xoxchimilco 289. Arenal de Guadalupe,
Mexico city, Mexico; 5NATIONAL INSTITUTE OF REHABILITATION, ATTENDAT IN SCI
SERVICE, Av. Mexico Xoxchimilco 289. Arenal de Guadalupe, Mexico city, Mexico
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Introduction: Pressure ulcers (PU) in patients with spinal cord injury (SCI) have a significant
impact on health, function and quality of life. Objective: To highlight the importance of
comprehensive multidisciplinary management of a patient with chronic complete SCI and hip
disarticulation secondary to infected grade IV PU.
Methods: Case report. This is a 40 years old male patient, violinist, diagnosed with chronic
complete SCI T4 neurological level. In April 2013 he started with bilateral ischial, left
trochanteric, and sacral PU. Two months later the ulcers developed infection, evolving torpidly
so, through multidisciplinary team it was decided to disarticulate the patient´s left hip.
Subsequently, according to the patient´s professional demands, it is decided to fabricate a
cosmetic prosthesis and a visco elastic foam seat to prevent the formation of new PU, and
performed the SCI Reintegration to the Normal Living Index and the Life Satisfaction
Questionnaire.
Results: We obtained good results in independence, prosthetization and inclusion of the patient to
his family, work and social life. We performed The SCI reintegration to the normal living index,
yielding a score of 75 as well as The Life satisfaction questionnaire, yielding a score of 45.
Conclusion: This study proves that the multidisciplinary management of patients with SCI with
complications such as PU resistant to non-invasive treatment may be the solution to restore them
into a normal way of life with an adequate quality of life.
The Impact Of The London 2012 Paralympic Legacy On Uptake And Participation In Sport
In Spinal Cord Injured People
JAMES ALEXANDER
NATIONAL SPINAL INJURIES CENTRE, PHYSIOTHERAPIST, 13 BIRCHWOOD CLOSE,
MORDEN, LONDON, UK
Rationale: The role of sport has been instrumental in the rehabilitation of people with a spinal
cord injury (SCI).The London 2012 Paralympics were a world-wide phenomenon and there was
huge investment in the ‘Legacy’ of the Games to increase sports participation. Since London
2012 the media have highlighted a failure in ‘Legacy’ and little increase in uptake of sport of
people with disabilities.
Aim: To study aims to identify participation levels in sport prior to and after the London 2012
Paralympics. The study will also explore qualitative themes regarding barriers to sports
participation.
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Method: Questionnaires were created online & sent out via charities between January and March
2014. The questionnaire focused on sports participation and barriers to sports participation prior
to and since the London 2012 Paralympics. Respondents were aged 16+ and UK residents.
Results/Outcome: The findings show that sports participation levels fell by 7% from 68% to
61% following the London 2012 Paralympics. The main reasons for sports participation were
having previously playing sport (72%).The number of respondents reporting barriers to sports
participation fell from 45% to 31%. The main barrier to sports participation was a lack of local
facilities reported by 63% of respondents.
Conclusion: The Legacy has failed to have a material impact on sports participation levels in the
SCI population. However in the years post-Paralympics, barriers to sports participation have
reduced. There is a disconnect between improved access and reduced participation which can be
attributed to lifestyle challenges of SCI persons.
Cross Cultural Comparisons Using A Translated Version Of International SCI QOL
Dataset: Preliminary Findings
DENISE TATE1; JULIA GREVE2; CAROLINA CASTINEIRA3; ALINE OYAKAWA3;
MARTIN FORCHHEIMER4
1University of Michigan, Professor, 300 North Ingalls 2A09, Ann Arbor, USA; 2University of
Sao Paulo, Director Spinal Cord Injury, Instituto de Ortopedia e Traumatologia, Hospital das
Clinicas, Sao Paulo, Brazil; 3University of Sao Paulo, Medical doctor, Instituto de Ortopedia e
Traumatologia, Hospital das Clinicas, Sao Paulo, Brazil; 4University of Michigan, Senior
Research Associate, 300 North Ingalls 2A09, Ann Arbor, USA
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Introduction: Using the International SCI QOL Basic Dataset, researchers compared the results of
SCI samples living in Brazil and in the US. Differences between the two samples provide critical
information about the use of QOL in multisite international clinical trials.
Methods: The Brazilian version was translated using the recommended guidelines for translation
of the International SCI Datasets. The two samples included 50 Brazilian outpatient subjects and
76 US subjects.
Results: The two samples differed with respect to age (US: 52 years old versus 44 for Brazilians),
time since injury (18 years versus 11), etiology (48% auto accidents versus 50% falls). US
subjects were more likely than the Brazilian subjects to have incomplete injuries (57% versus
32%). The US sample rated QOL lower but these differences were only significant with for
perceived physical health (p<.017). Only in the Brazilian sample were difficulties noted
concerning question meaning. All correlations with the WHO-BREF were strong (.80 p<0001).
Conclusions: The measure presented good convergent validity in relation to the WHO-BREF. The
two samples differed significantly in terms of their physical health. Differences in etiology,
neurological status, age, time since injury and question understanding may explain why the US
sample rated their physical health related QOL lower. Geographical and socio-cultural differences
between samples were apparent. Issues of culture and interpretation need to be carefully
considered in using QOL measures as outcomes of international trials for SCI. These issues will
be discussed and recommendations provided for future use of this QOL dataset.
Caregiver Coping Profiles And Their Association With Child And Parental Well-being
Alicia January1; Erin Kelly2; Heather Russell3; Kathy Zebracki4; Lawrence Vogel5
1Shriners Hospitals for Children/Marquette University, Post Doctoral Fellow, 2211 N. Oak Park,
Chicago, USA; 2Shriners Hospitals for Children/, Director of SCI research, 2211 N. Oak Park,
Chicago, USA; 3Shriners Hospitals for Children, Licensed Psychologist, 3551 North Broad
Street, Philadelphia, USA; 4Shriners Hospitals for Children/Loyola University Chicago, Director
of Psychology, 2211 N. Oak Park, Chicago, USA; 5Shriners Hospitals for Children/ Rush
Medical College, Assistant Chief of Staff, Medicine, 2211 N. Oak Park, Chicago, USA
Introduction: Few studies have investigated how caregivers manage stressors associated with their
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child’s spinal cord injury (SCI) and how these patterns relate to their child’s coping and
adjustment. The current study explored empirically derived coping profiles among caregivers of
youth with SCI and the relation of these patterns to parent and youth psychosocial outcomes.
Methods: Cross-sectional survey of 328 children and a primary caregiver. Youth were ages 1 to
18 (M=11.3, SD=4.9) and sustained an SCI before the age of 18 (M=6.5, SD=5.8). 54% were
male, 70% Caucasian, 63% had paraplegia and 46% had complete injuries. Participants
completed measures assessing demographics, coping, quality of life (QOL), anxiety, and
depression. We utilized hierarchical and nonhierarchical cluster analyses to identify unique
coping patterns and one-way analysis of variance to assess relations between parental coping and
psychosocial outcomes.
Results: The analyses produced 4 parent coping clusters, which included avoidant (n=84), active
(n=50), low (n=90), and cognitive (n=104). ANCOVAs revealed that parents in the avoidant
cluster, who utilized disengagement and blaming strategies, had significantly worse psychosocial
outcomes compared to active, cognitive, and low coping clusters. Specifically, avoidant coping
was significantly related to increased symptoms of caregiver depression (p<.001) and anxiety
(p<.001) as well as children’s self-report of depression (p=.004), anxiety (p<.001) and emotional
QOL (p=.009). Caregivers in the cognitive and low clusters, however, reported significantly
lower symptoms of depression.
Conclusions: These findings highlight the importance of fostering constructive and positive
coping for both the children who face chronic illness and their caregivers.
Staying Physically Active After Spinal Cord Injury: An Exploration Of Barriers To Sports
And Physical Activity Participation
SHEFALI WALIA
Indian Spinal Injuries Centre, Assistant Professor, E-14/17, DLF City 1, Phase 1, Gurgaon,
Gurgaon, India
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Introduction: Sports and Physical activity participation among people with Spinal Cord Injury
(SCI) is substantially lower than in the general population. Several reports have noted that
sedentary lifestyle can precipitate functional decline in persons with SCI that limits the ability to
work, recreate and engage in community events. Benefits of exercise in improving outcomes after
SCI are increasingly recognized. However, despite the salutary effects of sports and physical
activity on the overall health of those with SCI, there are certain physical, psychological and
social barriers preventing them from participating in a physical activity and reaping the benefits.
Objectives: Identification of barriers to sports and physical activity among SCI individuals is the
first step to reduce such barriers to facilitate participation and improve health outcomes. The
purpose of this study was to describe the barriers to sports and physical activity among
individuals with SCI.
Methods: A survey of barriers to sports and physical activity was administered to 41 individuals
with SCI who fulfilled the inclusion criteria. Outcome measures: Barriers to physical activity and
Disability survey & Concern Index.
Results: While majority (78.1%) of the subjects thought sports and physical activity would help
them, less than half (40.2%) were currently involved in an exercise program. Spinal cord injury
subjects find lack of transportation (63.4%) and Cost (58.5%) to be the most common barriers to
staying physically active. Lack of accessible fitness facility was one of the top barriers in both the
groups.
Conclusions: The degree of participation in physical activity among people with SCI is affected
by a multifactorial set of barriers that are unique for this population.
Nordic Activity Camp For Youths With Spinal Cord Injury -- A Pilot Study
ANNE M. LANNEM1; PIA WEDEGE2; LENE CARINE VIK3; MARIANNE HOLTH
DYBWAD4; TERESE WILHELMSEN5; MARIKA AUGUSTIS6
1Norwegian School of Sport Sciences and Sunnaas Rehabilitation Hospital, Senior Researcher,
Oslo, Norway; 2Sunnaas Rehabilitation Hospital, Senior Physiotherapist, 1450 Nesoddtangen,
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Nesodden, Norway; 3Sunnaas Rehabilitation Hospital, Sport Therapist, 1450 Nesoddtangen,
Nesodden, Norway; 4Sunnaas Foundation, Manager, 1450 Nesoddtangen, Nesodden, Norway;
5Norwegian School of Sport Sciences, PhD Candidate, Sognsveien 220, Oslo, Norway; 6Research
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Introduction: Due to the low incidence of Spinal Cord Injury (SCI) during adolescence, there is a
need for collaboration between countries both for care and research. For youths with SCI to meet
peers and adults with SCI may be a powerful tool to promote self-esteem and participation. The
first Nordic Activity Camp for youths with SCI took place in Norway, 2014. The aim of the camp
was to foster a sense of autonomy by focusing on possibilities and skill achievements, and to
promote self-esteem and participation. At the 5-days camp, instructors with SCI acted as role
models by sharing their knowledge and skills. The aim of the pilot study was to evaluate the
participants’ experience of goal achievement and sense of belonging. Method: The study included
three girls and six boys aged 15-26 years. Seven participants were diagnosed with SCI (AIS AD), and two with meningomyelocele. Time since injury ranged from 1-7 years for the persons
with SCI. A questionnaire was used for evaluations. The participants rated goal achievement and
sense of belonging the last day at camp using Numeric Rating Scale (NRS) 0-10. Results: Median
NRS result for goal achievement and sense of belonging were 8.7 (range 3.7-10) and 8.4 (range
4.6-10) respectively. Conclusion: The results indicated a high degree of goal achievement and
sense of belonging. Sunnaas Rehabilitation Hospital in cooperation with the other Nordic
countries will continue to develop this concept further in order to promote participation, foster a
sense of autonomy and self-esteem for youths with SCI.
Maximizing Quality Of Life Of Spinal Cord Injury (SCI) Patients With CarbapenemResistant Enterobacteriaceae (CRE) Infection
PRIYA PATEL1; JANICE SCHULD2; GUY FRIED3
1Magee Rehabilitation Hospital, Medical Student, 1513 Race Street, Philadelphia, USA; 2Magee
Rehabilitation Hospital, Nurse Practitioner, 1513 Race Street, Philadelphia, USA; 3Magee
Rehabilitation Hospital, Medical Director, 1513 Race Street, Philadelphia, USA
Introduction
Increasing prevalence of carbapenem-resistant enterobacteriaceae (CRE) infections and
associated high risk of mortality raises concern in spinal cord injury patients. They are subjected
to isolation and constant monitoring which can diminish a patient's quality of life and their
therapeutic goals. There are no clear recommendations in the literature on when to discontinue
contact precautions and how to manage isolation and home care when the patient is discharged
home.
Methods
A 56-year old Caucasian male presents to inpatient rehab following a fall with central cord
syndrome and is C3 ASIA C. Patient is in isolation for a carbapenem-resistant enterobacteriaceae
(CRE) infection from his initial urine culture. He has left his room once during his five month
stay. Patient reports worsening depression and anxiety.
Results
A literature review revealed no clear recommendations on when to discontinue contact
precautions and how to manage isolation and home care when a patient with CRE is discharged.
There is a significant gap in knowledge about how to appropritely manage SCI patients with
CRE.
Conclusion
This case illustrates the necessity for clear guidelines on how to minimize transmission while
maintaining an appropriate quality of life for patients with CRE. CRE cases in patients with SCI
are complicated due to the need for home care and therapy. It is important to advise patients,
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families, and caregivers on how to provide appropriate care and maintain precautions.
Health Empowerment Approach To Promote Self-Management And Healthcare Utilization
In A Peer-Led Telehealth Intervention For Adults With SCI
HANNAH MERCIER; SARAH EVERHART-SKEELS; JUDI ZAZULA; BETHLYN
HOULIHAN; DIANA PERNIGOTTI; ALAN JETTE
New England Regional Spinal Cord Injury Center, Boston, USA
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Introduction: The interdisciplinary team of researchers, clinicians, and consumers at the New
England Regional Spinal Cord Injury Center collaborated to develop My Care My Call (MCMC),
an individualized telehealth intervention for adults with SCI. MCMC aims to promote healthy
behaviors and self-advocacy for meeting primary care needs; we describe the applicability of the
health empowerment approach to MCMC.
Methods: Using a health empowerment approach, MCMC Peer Health Coaches support
participant goal setting, problem solving, and skill development for effective healthcare
utilization, as well as enhancing self-efficacy for managing SCI and preventing secondary health
complications. This approach supports participant autonomy, and applies techniques such as
motivational interviewing and brief action planning to facilitate progress toward becoming
engaged and satisfied healthcare consumers. Educational content and health-based resources are
geared towards community-residing adults at least one year post injury who have identified a
health goal.
Results: Empowerment emphasizes the participant’s active role in identifying solutions and acting
to address the identified health need. We have developed MCMC educational modules and peer
health coach guidelines understanding that participants may be at various levels of engagement in
managing their healthcare. Empowerment as a health promotion strategy is well-suited to MCMC
objectives, namely: to foster diligence and resourcefulness in participants for gaining influence
over their health, and to increase participants’ confidence in their healthcare interactions.
Conclusions: MCMC, a client-centered intervention currently being tested in a randomized
control trial, highlights how an empowerment approach can be applied to support self-advocacy
and self-efficacy for healthcare and condition management among adults with SCI.
Photography As Therapy: Improving Quality Of Life In Adults With Spinal Cord Injury
Stephanie A. Bughi1; Sheetal Desai1; Nicole Bayus1; Michael Ziegler2; Yaga Szlachcic3
1Rancho Research Institute, Research Associate, 7601 E. Imperial Hwy. Building 900 Annex A,
Downey, CA 90242, Downey, USA; 2Rancho Research Institute, Professional Photographer,
7601 E. Imperial Hwy. Building 900 Annex A, Downey, CA 90242, Downey, USA; 3Rancho Los
Amigos National Rehabilitation Center, Chair, Department of Medicine, 7601 E. Imperial Hwy.,
Downey, CA 90242, Downey, USA
Introduction: Individuals living with spinal cord injury (SCI) experience radical changes that not
only influence their physical condition, but also their quality of life (QOL). Photography may be
used as a therapeutic tool to enhance self-expression, self-esteem, and provide an outlet for
emotional healing. The objective of this program was to implement photography training to
improve the QOL for adults with SCI. Methods: With support from the Craig H. Neilsen
Foundation, a one-year pilot program was introduced at a single institution. Participants included
six outpatient adults with SCI (injury level of T10 and lower with complete paraplegia).
Photography training sessions were given under the tutelage of a professional photographer and a
photography exhibition was held at the end of the course. A QOL Program questionnaire was
developed and administered to participants, and descriptive analyses were performed. Results: All
of the participants found the program to be beneficial and enjoyable, and each showed improved
photography and editing skills. Fifty percent of the respondents were very interested in taking
additional courses that address vocation, leadership and peer-mentorship, and 67% were very
interested in pursuing a career in photography. Participants also reported to be more independent
and confident, and found photography helped them to look beyond their own disability.
Conclusion: Photography as therapy has the potential to improve the QOL of individuals living
with SCI. Tailoring programs to better address participants’ needs should be considered to further
empower and improve the QOL of individuals with SCI.
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Pain And Psychosocial Outcomes In Adults With Pediatric-onset Spinal Cord Injury
Kathy Zebracki1; Caitlin Murray2; Kathleen Chlan3; Ashley Moss4; Lawrence Vogel5
1Shriners Hospitals for Children, Director of Psychology, 2211 N Oak Park Ave, Chicago, USA;
2Loyola University Chicago, Graduate student, 1032 W. Sheridan Rd., Chicago, USA; 3Shriners
Hospitals for Children, Research Coordinator, 2211 N Oak Park Ave, Chicago, USA; 4Marquette
University, Graduate student, Department of Psychology, Cramer Hall, 317, Milwaukee, USA;
5Shriners Hospitals for Children, Director of Pediatrics, 2211 N Oak Park Ave, Chicago, USA
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Introduction: To examine the prevalence of pain characteristics (i.e., intensity, frequency,
duration, interference, location) and determine associations between pain and sociodemographic,
medical, and psychosocial outcomes in adults with pediatric-onset spinal cord injury
(SCI). Methods: Data are part of a larger longitudinal study on outcomes of adults who sustained
an SCI in childhood. Individuals aged 19-50 who had sustained a SCI before the age of 19 were
interviewed using a structured questionnaire including measures of demographic/ medical
characteristics, pain, and psychosocial adjustment (i.e., depression, anxiety, life satisfaction,
health-related quality of life, and substance use). Results: 181 individuals (61% male, 57%
tetraplegia) with a mean injury age of 14 years (SD = 4.55) and follow-up age of 33.6 years (SD =
7.21) participated. The majority of participants (76% paraplegia, 77% tetraplegia) experienced
pain at least monthly in the past year. No group differences emerged in pain frequency, intensity,
duration, and interference. A greater number of individuals with tetraplegia endorsed head or
neck pain, while individuals with paraplegia more likely endorsed hand/wrist and back pain. Pain
was significantly associated with older age, lower education and income, unemployment, and
secondary health complications (i.e., UTIs, spasticity). Several pain variables were associated
with psychosocial adjustment. Conclusions: Pain is common in individuals with pediatric-onset
SCI. There is need for early assessment, diagnosis, and treatment of pain in this population.
Although pain may persist, some individuals with this condition may show considerable
resiliency and ability to cope with pain after SCI. Nevertheless, data also suggest there may be a
smaller subsample of individuals with SCI who are severely limited by pain.
Are Driver's License And Autonomic Dysfunction Compatible?
RIKKE MIDDELHEDE HANSEN1; JOERGEN VIBJERG2; ELLEN MERETE HAGEN3
1Spinal Cord Injury Center of Western Denmark, Department of Neurology, Regional Hospital of
Viborg,, Clinical Director, MD, Soendersoeparken 11-13, 8800 Viborg, Denmark; 2Spinal Cord
Injury Center of Western Denmark, Department of Neurology, Regional Hospital of Viborg,, PT,
Soendersoeparken 11-13, 8800 Viborg, Denmark; 3Autonomic Unit, National Hospital for
Neurology and Neurosurgery, Queen Square, University College L, Consultant Neurologist, MD,
ph.d, Queen Square, London, WC1N 3BG, London, UK
Introduction: Cervical Spinal cord injury (SCI) interrupts autonomic pathways leading to
disturbed cardiovascular homeostasis. This may present as dramatic daily fluctuations in blood
pressure (BP) with episodes of severe hypotension as well as hypertension. This study
investigated how a simple every-day task influences BP and raises the question if driver’s license
and autonomic dysfunction (AD) are compatible.
Methods: A 55-year old woman with a C2 AIS C spinal cord injury (SCI) experienced symptoms
of dizziness and near fainting as well as tiredness throughout the primary rehabilitation stay. The
patient had drivers license prior to her SCI. Due to persisting symptoms the patient was tested
with autonomic function test measuring BP and heart rate (FinapressMidi) including a test of
mental arithmetic (400 take away7).
Results: During the mental arithmetic the patient experienced increased dizziness and tiredness.
The beat-to-beat registration showed a drop in BP parallel to her symptoms.
Conclusions: This study shows how a simple every-day task may induce AD with drop in BP. It
is important to evaluate possible effects of AD on daily life where mental alertness is needed
including driving a car. Midodrine (vasopressor) was subscribed to the patient, but did not
increase her BP sufficiently. The patient was advised not to drive a car herself after discharge
from the SCI-unit in order to prevent accidents.
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Identifying And Classifying Quality Of Life Tools For Assessing Bowel Dysfunction After
Spinal Cord Injury
Sander Hitzig1; Krista Best2; Anthony Burns3; B. Catharine Craven4; Luc Noreau5
1University of Toronto, Senior Research Associate, 263 McCaul Street, Rm 328, Toronto,
Canada; 2Centre for Interdisciplinary Research in Rehabilitation and Social Integration (CIRRIS),
Post-Doctoral Fellow, 525, boul. Hamel, bureau H-1312, Quebec, Canada; 3Toronto
Rehabilitation Institute, Physiatrist, 520 Sutherland Drive, Toronto, Canada; 4Toronto
Rehabilitation Institute, Clinician Scientist, 520 Sutherland Drive, Toronto, Canada; 5Centre for
Interdisciplinary Research in Rehabilitation and Social Integration (CIRRIS), Director, 525, boul.
Hamel, bureau H-1312, Quebec, Canada
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Introduction: Bowel dysfunction following spinal cord injury (SCI) can negatively influence
quality of life (QoL). Effective measurement of QoL post-SCI, however, is confounded by
theoretical and measurement issues. The present review identified and classified QoL outcome
measures used to assess the influence of bowel dysfunction post-SCI.
Methods: Electronic databases (Medline/Pubmed, CINAHL, PsycInfo) were searched for studies
published from 1975 to 2014. To be included, studies had to assess the influence of bowel
dysfunction on QoL (or related construct; e.g., participation) with 50% or more of study
participants having SCI. Using Dijker’s QoL model, outcome measures were classified as either
objective (societal viewpoint) or subjective (patient perspective).
Results: Seventy-two studies were identified; 27 met inclusion criteria. Twenty-five studies
reported significant associations between bowel dysfunction and reduced QoL, however, the
majority of QoL tools used in the studies lacked psychometric evidence for use with SCI. Eleven
studies used study-specific questionnaires without prior psychometric validation. Sixteen studies
used 14 established QoL tools, with 5 tools assessing QoL from an objective (societal) viewpoint.
The Neurogenic Bowel Dysfunction (NBD) score was the most commonly used SCI bowelspecific measure (n = 4 studies).
Conclusion: Several QoL measures had utility for assessing the impact of SCI-related bowel
dysfunction but the majority lacked psychometric validation for use in SCI. While the NBD score
is specific to and valid for SCI-related bowel dysfunction, it assesses QoL from an objective
view. There is therefore a need to develop a measure that captures the impact of SCI-related
bowel dysfunction on QoL from the patient perspective.
Primary Care For Persons With SCI: How Can We Do Better?
JAMES MILLIGAN1; JOSEPH LEE2; COLLEEN MCMILLAN3; LORETTA HILLIER4;
CRAIG BAUMAN5
1CENTRE FOR FAMILY MEDICINE FAMILY HEALTH TEAM, FAMILY PHYSICIAN,
MOBILITY CLINIC LEAD, ASSISTANT CLINICAL PROFESSOR, DEPT FAMILY
MEDICINE, MCMASTER, 10 B Victoria Street South, Kitchener, Ontario, Canada; 2CENTRE
FOR FAMILY MEDICINE FAMILY HEALTH TEAM, CHAIR AND LEAD PHYSICAN,
ASSOCIATE CLINICAL PROFES, 10 B Victoria Street South, Kitchener, Ontario, Canada;
3CENTRE FOR FAMILY MEDICINE FAMILY HEALTH TEAM, SOCIAL WORKER,, 10b
Victoria Street South, Kitchener, Ontario, Canada; 4ST. JOSEPH'S HEALTH CARE LONDON,
RESEARCH ASSOCIATE, 550 Wellington Road, London, Ontario, Canada; 5CENTER FOR
FAMILY MEDICINE FAMILY HEALTH TEAM, Chiropractor, Assistant Clinical Professor,
10B Victoria Street South, Kitchener, Ontario, Canada
Introduction: Persons with SCI are less likely to receive the same level of primary care as ablebodied persons and are at high risk for poor health outcomes. This study examines family
physicians’ perspectives on primary care for this population to identify and better understand the
challenges that prevent equitable service delivery with the aim of developing strategies to
improve access to and quality of care for persons with SCI. Methods: Interviews were conducted
with a purposeful sample of 20 family physicians. A thematic analysis of interview transcripts
was undertaken to identify perceptions of existing barriers and gaps in care, needs and existing
opportunities for improving care. Results: Physicians identified significant barriers and gaps to
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primary care including difficulties accessing care due to transportation barriers and physical
accessibility, off-loading to Emergency Departments, knowledge and resource gaps, and practice
constraints that minimize attention to preventive care. Low prevalence rates negatively impact the
acquisition of necessary equipment and knowledge required to optimally care for these patients in
primary care settings. Conclusions: Significant barriers and care gaps exist in primary care; novel
approaches are needed to address these challenges. A number of opportunities for improving care
exist, including the development of SCI consumer advisory groups and specialized clinics within
primary care to manage the care of patients with SCI and other mobility impairments, econsultation between family physicians and rehabilitation specialists, and greater integration and
collaboration with community services and government initiatives aimed at improving chronic
disease management in the community.
Determining The Current State Of Caregiver Burden For The SCI Population In Southern
Alberta
VICTOR LOBANOV1; CHESTER HO2; NICOLE MCKENZIE3
1University of Calgary, Spinal Cord Injury Research Assistant, #88 4740 Dalton DR NW,
Calgary, Canada; 2Alberta Health Services, Associate Professor and Head Physical Med. Dept.,
1403 - 29th Street NW, Calgary, Canada; 3University of Calgary, SCI Rehabilitation Research
Facilitator, 1403 29th St. NW, Calgary, Canada
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Study Design
Persons with spinal cord injury (SCI) often require extensive lifelong care. This is frequently
provided by their spouses and relatives. The objective of this study is to determine the burden on
caregivers of persons with SCI in Southern Alberta.
Methods
A modified Zarit Burden survey for caregivers was appended to a quality improvement survey
sent to persons with SCI discharged from the Foothills Medical Centre over the past 10 years in
Calgary, Canada. The 35 questions focused on the effects caregiving have on their personal health
and stress, the burden on their social life, and their outlook towards the future. Answers were
scored on a 5 point scale.
Results
Of the 118 patient surveys received, there were 24 caregiver responses. 83% of caregivers were
spouses or relatives of persons with SCI. A score corresponding to at least a mild to moderate
burden (> 0 on the Zarit burden scale) was found in 55% of caregivers regarding their
health/stress, 40% regarding their social life, and 55% regarding their long term concern for their
patient. These values represent a non-negligible burden on caregivers who care for SCI patients.
Conclusion
Providing care to persons with SCI causes significant psychosocial burden to the caregivers.
Future research with a larger sample size, a distinction between short and long term trauma, and a
focus on determining appropriate support measures for caregivers to minimize their level of
burden without sacrificing high quality care is needed.
A Multi-theoretical Approach To Understand Leisure Time Physical Among Adults With
Spinal Cord Injury
SHANE SWEET1; JESSICA CONTI2; FRANÇOIS ROUTHIER3; LUC NOREAU4;
KATHLEEN MARTIN GINIS5; AMY LATIMER-CHEUNG6
1McGill University, Assistant Professor, 475 Pine Ave W, Montreal, Canada; 2McGill
University, Undergraduate student, 475 Pine Ave W, Montreal, Canada; 3Université Laval,
Assistant Professor, 525 Hamel Blvd, Quebec City, Canada; 4Université Laval, Professor, 525
Hamel Blvd, Quebec City, Canada; 5McMaster University, Professor, 1280 Main Street West,
Hamilton, Canada; 6Queen's University, Associate Professor, 28 Division St., Kingston, Canada
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Introduction. Intentions and action planning have been shown to be theory-based predictors of
leisure time physical activity (LTPA) among adults with spinal cord injury (SCI). Autonomous
motivation, another theory-based variable, has received little attention in this population. The
purpose of this study was to test a priori models examining the relationship between intentions,
action planning and autonomous motivation in predicting LTPA among adults with SCI.
Methods. Adults with SCI [N = 72, 74% men, mean age = 53, 56% paraplegia, 46% AIS
Classification of A (range A to E)] responded to measures of the theory-based variables. LTPA
was dichotomized as no LTPA or some LTPA. We tested six theory- and empirically-guided a
priori models using mediation and moderation analyses in SPSS. Confidence intervals (CI) were
set at 95%.
Results. Significant mediation effects on LTPA emerged in only one of the six models tested
(McFadden R2 = .33). In this model, autonomous motivation predicted intentions [unstandardized
beta (B) = .75, CI = 0.46 to 1.04) and action planning (B = .40 to CI = .02 to .79). Intentions were
positively associated with action planning (B = .40, CI = .29 to .84) and LTPA (B = .44, CI=.05
to .82). Action planning was not significantly related to LTPA (B = .24, CI = -0.05 to .54).
Autonomous motivation was indirectly associated with LTPA through intentions (B = .53, CI =
0.01 to 0.77).
Conclusions. This study was the first to examine the role of autonomous motivation with LTPA
alongside other theory-based variables among adults with SCI. The results can help inform
interventions aiming to increase LTPA in this population.
Efficacy And Safety Of Long-Term Intrathecal Baclofen Pump Therapy
ALAN CASEY1; JESSIE SHEA2; RANDY KOROPAS3; KAREN ETHANS4
1Health Sciences Centre, Winnipeg, Canada; 2Health Sciences Centre, Research Associate,
RR259 800 Sherbrook St, Winnipeg, Canada; 3Health Sciences Centre, Clinic Nurse, RR259 800
Sherbrook St, Winnipeg, Canada; 4Health Sciences Centre, Physiatrist, RR135 800 Sherbrook St,
Winnipeg, Canada
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Introduction: Spasticity is a velocity-dependent increase in muscle tone and stretch reflexes, often
resulting from an upper motor neuron injury. Intrathecal baclofen (ITB) pump therapy,
administered through a subcutaneous pump into the intrathecal space, can be used to treat severe
spasticity in lower limbs. Few studies have evaluated the long-term efficacy and safety of ITB
pump therapy.
Objective: To assess long-term efficacy and safety of ITB pump therapy, and to assess patient
satisfaction with the treatment.
Methods: Seventeen participants with an upper motor neuron injury and receiving longer-term
ITB pump therapy, including five C5-6 (ASIA A-C) and four T1-9 (ASIA A), were included. The
Ashworth Scale was used to assess efficacy of ITB for reducing spasticity, compared to preimplant. Participant’s medical charts were reviewed for complications. A satisfaction
questionnaire was used to assess participant satisfaction.
Results: Pump use was between 1-22 years, for a total of 238 pump years. Median length of time
with the pump was 15 years. Primary outcome measure was long-term efficacy, assessed using
the Ashworth Scale: average score of 3.4 pre-implant was decreased to 1.2 currently (p < 0.005).
Complications included dehiscence of the suture line, catheter kink, coiling, fracture or
disconnection. Satisfaction questionnaires indicate all participants think their ITB therapy helps
with their spasticity, are satisfied with their ITB therapy, and would recommend it to others.
Conclusions: ITB pump therapy has significant efficacy during long-term treatment.
Complications mainly involve catheter failure, often requiring surgery. Participants are overall
very satisfied with their ITB therapy.
Capturing The SCI Patient Voice: A Survey Of The Burden Of Spasticity In SCI Patients In
The UK
SHANTI THAVANESWARAN1; MARINA GRIFI2; FUNKE STAUBLE3; ALAN G WADE4;
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1Medtronic International, Reimbursement Analyst, Tolochenaz 1131, Switzerland; 2Medtronic
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Introduction: The impact of secondary complications, of spinal cord injury (SCI), such as
spasticity, is not well understood. Our aim is to utilize a patient survey to assess the impact of
spasticity on SCI patients’ function, quality of life, and willingness to seek further treatment.
Methods: The defined target population was adults with SCI who have experienced spasticity. A
2-part online, anonymized patient survey was developed which included screening questions,
spasticity frequency and location, treatments undertaken, the Barthel Index (independence
measure), and the quality of life measures EQ5D-5L and SF-36. In addition, a more recent
spasticity-specific outcome measure, the Patient Reported Impact of Spasticity (PRISM, 2007),
validated in an SCI population, was included. Using recruitment methods of advertising links via
social media, SCI patient networks, forums and charities, specialist clinics, and health magazines,
survey candidates were directed to the online survey.
Results: The survey went live on 19th September, 2014, and concluded on December 11th, 2014
achieving a target sample of 143 completed patient surveys. Baseline data assessment of the
impact of spasticity of an adult SCI population through relevant outcome measures, in addition to
treatment burden has demonstrated a detailed understanding of disease burden and patient impact.
Conclusions: Patient-directed online surveys offer the opportunity of collecting valuable diseasespecific information through a format that is anonymous, free of filtering from healthcare
professionals and can reach a wide, representative population, thus providing a valuable tool by
which to understand disease burden.
Effects Of Service Dogs On Functional Mobility And Daily Activities For People With
Spinal Cord Injury
CLAUDE VINCENT1; DANY GAGNON2; FRANCOIS ROUTHIER3
1Université Laval, Full professor, Dpt of rehabilitation, Pav. F. Vandry, 1050 av. de la Médecine,
G1V 0A6, Quebec city, Quebec, Canada; 2Université de Montréal, Professor, School of
rehabilitation, Montréeal, Canada; 3Université Laval, Professor, Dpt of rehabilitation, Pav. F.
Vandry, Quebec city, Quebec, Canada
Introduction - The use of service dogs may help to safely perform several daily activities and
mobility skills needed for participation. No study has shown effects of service dogs with
standardized tests based on direct observations in community. The research objective was to
document the effects of the use of the service dog on wheelchair propelling, grasping objects and
daily activities for people with spinal cord injury (SCI).
Methods -A cross sectional study was conducted with 45 males and 21 females with SCI (mean
age = 41.2). They have been assessed at their home and in the community, 2 to 5 years after they
have received their service dog. Observations were gathered based on several testing methods
described in D&R: AT, 2013.
Results - The average speed in manual wheelchair increased by 72%, rising from 0.79 m/s
without the service dog to 1.36 m/s with the dog (p<.001). During slope ascent, 38% of
participants improved their performance (p<.001). Similar results (47%) were achieved while
passing over threshold/curb ascent with (p<.001). The results for picking up three objects
indicated that 41% of the paraplegics and 44% of the quadriplegics improved their performance
(p<.001) when using the service dog rather than alone. Some participants (28%) reported that
opening doors, getting undressed (17%) and pulling-up the blankets (3%) were daily activities
improved with the help of a service dog.
Conclusions - This study shows that services dogs are an efficient assistive technology for
persons with SCI in community. Internal validity may be jeopardised to some extent since the
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tasks were not standardised across the participants and not predetermined before the evaluations.
Understanding Patient Needs In The Transition From Inpatient SCI Rehabilitation To The
Community: A Multi-faceted Needs Assessment
SANDRA MILLS1; HEATHER FLETT2; CAROL SCOVIL3
1UHN TR Brain and Spinal Cord Rehabiliation Program, Patient and Family Educator, 520
Sutherland Drive, Toronto, Canada; 2UHN TR Brain and Spinal Cord Rehabiliation Program,
Advanced Practice Leader, 520 Sutherland Drive, Toronto, Canada; 3UHN TR Brain and Spinal
Cord Rehabiliation Program, SCI Transformation Specialist, 520 Sutherland Drive, Toronto,
Canada
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Introduction: The transition from inpatient rehabilitation to the community following spinal cord
injury (SCI) is a critical time. Individual’s perceived readiness for discharge varies however there
are common elements that can be set in place to assist the individual, their family and caregivers
in this transition. Methods: As part of a quality improvement initiative, strategies were employed
to understand needs for individuals with SCI transitioning from rehabilitation into the community.
The objective was to identify new processes to enhance the transition into the community.
Quarterly NRC Picker In-Patient Satisfaction Surveys were used to identify communication needs
related to the transition process. As part of a Patient Engagement Research Study, outpatients
were interviewed about their experiences with transition points to providing recommendations for
improvements. Inpatients were surveyed regarding perceived readiness and facilitators for
discharge. Outpatients were interviewed about skills required at discharge, and community
resources needed to smooth the transition. Results: 56 people with SCI involved in a wide variety
of feedback mechanisms with themes identified across all interactions: people felt isolated in the
weeks following inpatient discharge; family meetings and weekend passes were important for
safe, effective discharge; written information in plain language in addition to verbal education
enhanced problem solving in the community; knowing who to contact and what to do in case of
health and equipment issues. Conclusion: Key transition themes exist for people transitioning
from inpatient rehabilitation to community. A patient-oriented discharge summary considering
medication management, follow-up appointments, and community supports can assist in this
transition.
Evaluating Sustainability Of The Pressure Ulcer Prevention Practice: Tailoring The Right
Practice To The Right Patient
HEATHER ASKES1; ANNA KRAS-DUPUIS2; STACEY GUY1; MELISSA BUCKING3;
DALTON WOLFE4
1Lawson Health Research Institute, Research Coordinator, Parkwood Institute - Main Building,
550 Wellington Road, London, Canada; 2St. Joseph's Health Care London, Clinical Nurse
Specialist, Parkwood Institute - Main Building, 550 Wellington Road, London, Canada; 3Western
University, BHSc Student, 1151 Richmond Street, London, Canada; 4Lawson Health Research
Institute, Scientist, Parkwood Institute - Main Building, 550 Wellington Road, London, Canada
Introduction: As part of a nationwide effort, a Pressure Ulcer Risk Assessment and Education
(PURAE) practice was implemented in a 15-bed SCI inpatient rehabilitation unit by an interprofessional team (IPT). Full Implementation was achieved utilizing implementation science
principles applied to practices of risk assessment, 30-minute interactive skin health education,
self-management resource kit and facilitation of daily skin checks. An evaluation was performed
to review practice benefits and reflect on sustainability. Methods: Patient chart audits (at 6–18
months of implementation, n=93) as well as patient (n=9) and IPT (n=8) interviews were
conducted to examine which patient characteristics show the most benefit from the PURAE
practice and/or contribute to the development of pressure ulcers. IPT documentation of daily skin
checks and pressure ulcer wound monitoring were analyzed. Common themes from the interviews
provided additional insight about which patients would benefit most from the practice. Results:
The IPT follow the established process for the PURAE practice. Most patients are at high risk for
pressure ulcer development. Although daily skin checks are part of the standard practice,
documentation indicates that most of the skin checks are nurse-driven rather than self-initiated by
patients. Patients with prior history of pressure ulcers and those with moderate mobility/sensation
are most receptive to education and learning to self-manage daily skin checks. Conclusions: This
evaluation identified the need to further refine the PURAE practice. Focusing attention on the
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individuals most engaged in the self-initiated daily skin checks and/or most at risk for pressure
ulcer development is warranted.
Differences In Health And Psychosocial Outcomes Following Spinal Cord Injury Sustained
During Youth Versus Adulthood
JASMIN MA1; MARCEL POST2; JAN WILLEM GORTER3; KATHLEEN MARTIN GINIS4
1McMaster University, Student, Department of Kinesiology, Hamilton, Canada; 2University
Medical Center Groningen, Professor, Faculty of Medical Sciences, Groningen, Netherlands;
3McMaster University, Professor, Department of Pediatrics, Hamilton, Canada; 4McMaster
University, Professor, Department of Kinesiology, Hamilton, Canada
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Introduction: The purpose of this study was to compare differences in long-term self-reported
health status and psychosocial outcomes between adults with a spinal cord injury (SCI) sustained
during youth (Y) versus adulthood (A). Methods: Secondary analysis of data from the Study of
Health and Activity in People with SCI was conducted. Eighty-seven participants who sustained
an SCI prior to age 19 (M±S.E.=25±1.5 years post injury (YPI)) were matched for lesion level
(T2-L5), severity (complete/incomplete), sex, age, education, and ethnicity with 87 participants
who sustained an SCI at age 19 or older (MYPI=12.8±1.1). Results: Independent-samples t-tests
revealed that those who sustained an injury during youth reported significantly less pain (MY=
4.8±0.2, MA=5.8 ±0.3, p= 0.006) and depression (MY= 3.5±0.3, MA=4.5 ±0.5, p=0.04), greater
functional independence (MY= 4.5±0.2, MA=4.0 ±0.2, p=0.04), social integration (MY=
95.0±1.4, MA=90.5 ±2.1, p=0.03), and occupational participation (MY= 83.0±2.9, MA=71.1 ±3.6,
p=0.04 ). No significant differences were found for measures of health status or life satisfaction
(p>0.05). These analyses were all independent of years post injury. Conclusions: Results suggest
that regardless of the time since injury, persons who sustain an SCI during childhood have better
outcomes on some secondary health and psychosocial outcomes, but not on health status or life
satisfaction. These results emphasize the importance of a comprehensive approach to
rehabilitation, regardless of age at time of injury.
The Added Roles Of Family Caregivers In Providing Care For Individuals Living With
Traumatic Spinal Cord Injuries
GAYA JEYATHEVAN1; SARAH MUNCE2; SUSAN JAGLAL3
1Insitute of Health Policy, Management and Evaluation- University of Toronto, PhD Student, 500
University Avenue, Toronto, Canada; 2Department of Physical Therapy- University of Toronto,
Post-Doctorate Student, 500 University Avenue, Toronto, Canada; 3Department of Physical
Therapy- University of Toronto, Professor, 160-500 University Avenue, Toronto, Canada
Abstract:
Background: The reduced functional ability of an individual after a spinal cord injury (SCI) not
only reduces the patient’s quality of life, but it also has a signficant impact on the family member
who provides care. The purpose of the current study was to understand what roles the family
caregiver plays in helping the individual with traumatic SCI manage his/her injury.
Methods: A qualitative descriptive approach was used in the current study. Semi-structured
telephone interviews were conducted with individuals living with traumatic SCI, their family
caregivers, and managers from acute care/trauma and rehabilitation centres from across Ontario.
Through the use of thematic analysis, transcripts were analyzed to understand the varying roles of
the family caregiver in providing care for the individual with SCI.
Results: A total of 26 interviews were conducted which included 7 individuals with SCI, 7 family
caregivers, and 12 acute care/trauma rehabilitation managers. The following themes on the roles
of the family caregiver in helping the individual with traumatic SCI manage his/her injury were
identified: physical support, psychosocial support (marital/relationship adjustment, patient
accountability), symptom assessment and management, and advocacy/decision-making.
Conclusions: This study demonstrated a definite change in role from family member to
caregiver/attendant of the individual with SCI, which consequently contributed to a relationship
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change and loss of identity. Knowledge of the varying roles of family members of individuals
with SCI could be useful for planning community supportive services that take into consideration
the needs of both the individuals with SCI and their family caregivers.
The Relationship Between Aerobic Fitness And Spinal Cord Injury Functional Index
Domains Varies By Fitness Level
JENNIFER MAHER1; RACHEL COWAN2
1The Miami Project to Cure Paralysis, Postdoctoral Associate, University of Miami Miller School
of Medicine, Lois Pope Life Center 1095 NW 14th Terrace, Miami, USA; 2The Miami Project to
Cure Paralysis, Research Assistant Professor, University of Miami Miller School of Medicine,
Lois Pope Life Center 1095 NW 14th Terrace, Miami, USA
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Introduction
Aerobic fitness has a profound influence on functional status after spinal cord injury (SCI),
however, it remains unclear whether aerobic capacity or aerobic power has a greater impact. Our
purpose was to identify the nature of the relationship between fitness measures and Spinal Cord
Injury Functional Index (SCI-FI) sub-domain scores and to identify if a single measure is the
strongest predictor for all four domains.
Methods
Twenty-three men and five women (age 37.3 ± 10.2) with paraplegia (17) and tetraplegia (11)
completed the study. A maximal arm-crank exercise test established relative and absolute aerobic
peak power output (POpeak) and capacity (VO2peak). We administered four SCI-FI domains:
Basic Mobility, Fine Motor, Self-Care and Wheelchair Mobility. We fitted the resulting 16
fitness-domain relationships with linear or non-linear regression models as appropriate, evaluated
them for heteroscedasticity and computed R2 values.
Results
Ten of 16 fitness-function relationships were linear and six were non-linear (logarithmic).
Fourteen relationships demonstrated heteroscedasticity. Basic Mobility and Wheelchair R2
values ranged from 0.60-0.67 and 0.54-0.61, respectively. Self-Care and Fine motor were most
strongly explained by absolute POpeak (R2 = 0.75) and VO2peak (R2 = 0.67), respectively.
Conclusions
The predominantly heteroscedastic (N=14) and many non-linear (N=6) relationships suggest that
fitness does not uniformly predict SCI-FI domain scores, with the strongest relationship for those
individuals in the lowest fitness tertial. Although no single fitness measure emerged as the
strongest predictor for all sub-domains, we suggest focusing on increasing absolute aerobic power
to improve Basic Mobility, Self-Care and Wheelchair SCI-FI scores.
Traumatic Brain Injury And Concurrent Traumatic Spinal Cord Injury: What Are The
Characteristics Of Persons With Missed Dual Diagnoses?
KRISTIN L. GARLANGER1; LISA A. BECK2
1Mayo Clinic, Resident Physician, 200 First Street, SW, Rochester, USA; 2Mayo Clinic, APRN,
CNS, 200 First Street, SW, Rochester, USA
Introduction: The rehabilitation efforts of persons with acute traumatic spinal cord injury (TSCI)
include learning new skills, problem-solving situations and coping with significant life changes.
Although many symptoms of traumatic brain injury (TBI) can appear resolved prior to
rehabilitation admission, the effects of concurrent dual diagnosis can complicate the tasks at hand.
This study examined the frequency and characteristics of persons with missed TBI diagnoses
when admitted to an acute SCI rehabilitation unit.
Methods: A retrospective chart review of 266 persons age 18-90 years with acute TSCI (AIS A-E,
C1-S3 level of injury) occurring between 2002-2012, were included in this study. Early signs and
symptoms of TBI were identified via neuroimaging reports and acute care notes. Severity of TBI
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was determined by the Mayo Classification System. A missed dual diagnosis was identified if
TBI was not documented on the rehabilitation admission note.
Results: The frequency of missed concurrent TBI and TSCI in our sample was 37%. The majority
of missed dual diagnoses were persons age >50 years (61%), injured from non-motor vehicle
mechanisms (54%) and suffered a cervical injury (64%). The most common classification of
missed TBI was Mild (66%).
Conclusions: Over one-third of patients admitted to the acute SCI rehabilitation unit had TBIs
that were not identified at rehabilitation admission. This is the first study to identify age as a risk
factor for missed dual diagnosis. Attention should be directed at appropriately diagnosing the
older population as it is known that TBI is a risk factor for suboptimal outcomes after acute SCI.
The Relationship Of Leisure Time Physical Activity Participation And Pain With Life
Satisfaction Among Adults With Spinal Cord Injury
JESSICA CONTI1; FRANCOIS ROUTHIER2; AMY E. LATIMER-CHEUN3; KATHLEEN A.
MARTIN GINIS4; LUC NOREAU5; SHANE N. SWEET6
1McGill University, Undergraduate Student, 475 Pine Ave W, Montreal, Canada; 2Université
Laval, Assistant Professor, 525 Hamel Blvd, Quebec City, Canada; 3Queen's University,
Associate Professor, 28 Division St., Kingston, Canada; 4McMaster University, Professor, 1280
Main Street West, Hamilton, Canada; 5Université Laval, Professor, 525 Hamel Blvd, Quebec
City, Canada; 6McGill University, Assistant Professor, 475 Pine Ave W, Montreal, Canada
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Introduction. Adults with spinal cord injury (SCI) typically report lower life satisfaction than the
general population. Pain and leisure time physical activity (LTPA) have been shown to relate to
life satisfaction in separate studies, but rarely examined together. The purpose of this study was to
determine whether LTPA predicted life satisfaction of adults with SCI after controlling for the
impact of pain on daily life.
Methods. Adults with SCI (n= 73) living in Quebec completed a survey assessing LTPA and life
satisfaction. The analyses were conducted with 62 of these participants [mean age= 53, 54% men,
41% paraplegia, 45% AIS Classification of A (range A to E)] who reported experiencing pain and
indicated the extent to which pain impacted their daily life. Both LTPA and pain were entered in
a hierarchical regression to determine if LTPA predicted life satisfaction over and above pain.
Results. After controlling for years since injury (β= .12, p= .32) and level of mobility (β= -.14,
p= .23), pain (β= -.39, p= .002) was associated with life satisfaction (R2= 21%). Next, LTPA was
entered in the model, found to relate with life satisfaction (β= .28, p= .02) and accounted for an
additional 7% of variance (overall R2= 28%). The standardized regression coefficient between
pain and life satisfaction did not change after adding LTPA, demonstrating their independent
associations.
Conclusions. Although no causal conclusions can be made due the cross-sectional data, this study
shows the potential role of LTPA in improving life satisfaction beyond the impact of pain on
daily life.
Environmental Barriers On Daily Living Activities Of People With Spinal Cord Injury
IBRAHIM GUNDOGDU1; ERHAN ARIF OZTURK1; MUFIT AKYUZ2; FATMA AYTUL
CAKCI1
1Department of Physical Therapy and Rehabilitation, Ministry of Health Ankara Diskapi Yildirim
Beyazi, Physiatrist, Diskapi, Ankara, Turkey; 2Ankara Physical Medicine & Rehabilitation
Training and Research Hospital of the Ministry of Health, Physiatrist, Ankara, Ankara, Turkey
Background: The aim of this study was to better understand the role of the environment in
community reintegration among persons with a chronic SCI.
Methods: Semi-structured interviews with 25 chronic SCIparticipants, 16 men and 9 women
aged 16 to 56 years (mean age: 35±12); eighteen with paraplegia and seven with tetraplegia; 13

S3P57

had complete injuries and 12 had incomplete injuries, were conducted. Participants engaged in
individual in-depth interviews with open-ended questions covering the ICF components related to
participation and environmental factors that promoted and restricted participation.
Results: The key barriers related to housing were; architectural barriers at 48% (Interior
inaccessible routes 48%, unadapted bathrooms 44%, upper floor non-elevator apartment building
48%, inaccessible apartment building entrance 64%). Transportation barriers at 100% (lack of
curb ramps or illegal car parking blocking curb ramps 96%, inaccessible access routes, street
lighting, inaccessible busses, taxis, pedestrian bridges, unsafe road crossings and
pavements/sidewalks 92-96%). The barriers related to public buildings were inaccessible building
entrance (60%) and inaccessible public toilets (76%). All students and employed persons
encountered at least one barrier at school or work. In addition 36% of participants reported
negative social attitudes limiting participation. Seventy-two percent of participants viewed the
disabled-friendly shopping malls as an environmental facilitator. Needs regarding income
support, SCI specialized health care and assistive technologies as well as general health care seem
to be well met (80-100%).
Conclusion: This study provides to a comprehensive perspective on aspects associated with
participation in community. A more complete understanding of unmet needs will help in future
intervention and policies.
Challenges In Comprehensive Management Of SCI In ASCoN Region And Especially In
India : Findings Of A Survey Of Experts, Patients And Consumers
H S CHHABRA1; SHRUTI SHARMA2; MOHIT ARORA3
1Indian Spinal Injuries Centre, Medical Director & Chief of Spine Services, Sector-C, Vasant
Kunj, New Delhi, Delhi-110070, India; 2Indian Spinal Injuries Centre, Research Associate,
Sector-C, Vasant Kunj, Delhi-110070, India; 3Indian Spinal Injuries Centre, Sr. Research
Associate, Sector-C, Vasant Kunj, Delhi-110070, India
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Introduction: Even though advances in spinal cord injury (SCI) management have made it
possible for SCI to lead a happy and a meaningful life, there have been numerous challenges
which have prevention SCI in less developed countries to the benefits of optimum treatment as
per established standards. Even though the challenges in comprehensive care quite obvious, there
is hardly any literature available. Hence we have conducted this study to understand the
prevailing scenario of comprehensive management of SCI in India and Asian Spinal Cord
Network region especially with a view to document the challenges being faced in this regard.
Methodology: A questionnaire was specially designed for conducting an online survey amongst
experts and modified for consumers and patients. Experts in SCI management from different parts
of India and the ASCoN region were approached to participate in the survey. Patients and
consumers from India were similarly approached. The response was analyzed in percentages.
Results: Thirty four experts, 60 patients and 66 consumers responded. Numerous factors like
availability of trained manpower, almost non-existent pre hospital care, inadequacy and
inaccessibility of services, non availability of comprehensive care, lack of barrier free
environment and financial barrier were identified or having a big challenge to comprehensive
management of SCI and their community inclusion. However there are strengths in the system
like strong family and community support, strong religious believe, innovativeness and cheaper
as well as abundant manpower. Conclusion: Though the Spinal injured face a lot of challenge in
the Indian scenario the strength of the system are helping a progressively increasingly number to
get back into the main stream of society.
Experimental Investigation Of The Efficacy Of A Peer-facilitated, Skype-delivered Physical
Activity Intervention For Persons With Spinal Cord Injury
JESSIE STAPLETON1; KATHLEEN MARTIN GINIS2; HEATHER GAINFORTH3
1McMaster University, Ph.D., 1280 Main St W, Hamilton, Canada; 2McMaster, Professor, 1280
Main St W, Hamilton, Canada; 3University College London, Research Fellow, Gower St,
London, UK
Introduction: Despite the benefits of physical activity for people with spinal cord injury (SCI) and
low participation rates, efforts to promote leisure time physical activity (LTPA) among people
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SCI are limited. Accordingly, the purpose of the current study was to test the efficacy of a peerfacilitated, Skype-delivered intervention for enhancing LTPA social cognitions among persons
with SCI. It was hypothesized that following the intervention, participants in the peer-facilitated
intervention would have significantly stronger LTPA social cognitions than participants in the
control condition. Methods: This study used an experimental design with social cognitions being
assessed at baseline and post intervention. Participants were 17 males and 8 females with spinal
cord injury (mean age ± SD = 41.36±11.52) who identified as having paraplegia (48%) or
tetraplegia (52%). The final sample included 14 participants in the experimental condition and 11
participants in the control condition. Participants in the experimental condition created brief
action plans with a peer and participants in the control condition watched online LTPA modules.
Analyses of covariance were conducted to examine between-group differences in LTPA social
cognitions controlling for pre-intervention cognitions. Results: A significant, large-sized
difference was identified in peer support between the experimental and control conditions
following the intervention F(1,23) = 7.30, p = .01, d = 1.15. Additionally, there were small-tomedium sized between-group effects post intervention for outcome expectations (ds =.57-.58) and
self-regulation (ds = .07-.43). Conclusions: This study provides preliminary evidence that a peerfacilitated LTPA intervention is efficacious for changing LTPA social cognitions among persons
with SCI.
Lifestyle Intervention In Obese And Pre-Diabetic Persons With Chronic SCI Improves Both
Physical And Mental Components Of Self-reported Life Quality
GREGORY BIGFORD1; PATRICIA BURNS-DRECQ2; LUISA BETANCOURT2; MARK
NASH3
1University of Miami Miller School of Medicine, Assistant Scientist, 1095 NW 14th Terrace,
R48, Miami, USA; 2University of Miami Miller School of Medicine, Research Associate, 1095
NW 14th Terrace, R48, Miami, USA; 3University of Miami Miller School of Medicine,
Professor, 1095 NW 14th Terrace, R48, Miami, USA
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Introduction: Cardioendocrine disease and obesity are recognized as prevalent health hazards
after spinal cord injuries (SCI). This study examined whether SCI-targeting lifestyle intervention
(LI) incorporating exercise, diet, educational curricula and professional support improves
physical and mental components of self-perceived life quality.
Methods: An interventional trial with repeated assessments examined adult ♂’s, n=7: Age =
48.1±7.4 [mean ± s.d.] years; Injury duration =14.5±9.2 years; Levels of injury: C5-T7 [AIS
A/B]; Obese and pre-diabetic. Subjects underwent a 6-month LI program incorporating 3x weekly
circuit resistance training, Mediterranean-style (1200-2000 kcal/day), and 16 educational sessions
with a lifestyle coach. The Short-form Health Survey (SF-36 v2) assessed physical and mental
domains of health-related quality of life (HRQoL).
Results: Data were analyzed using match-paired, non-parametric one-tailed t-test (p≤0.05).
Significant improvements in both the physical component score (PCS, P = 0.023) and mental
component score (MCS, P = 0.039) of the SF-36 were observed after LI when compared to
baseline.
Conclusions: Therapeutic LI in persons with chronic SCI was successful in improving selfreported perceived health and quality of life. Exercise and dietary barriers, and lack of
psychosocial support contribute to imprudent choices lifestyle that foster cardioendocrine disease
and overweight/obesity risk in the SCI population. These results highlight the potential
effectiveness of LI in overcoming physical and psychosocial lifestyle hazards and
cardiometabolic disease risk.
Acknowledgements: Funded by the U.S. Department of Defense grant #SC090095 (W81XWH10-1-1044). Ths authors acknowledge contributions from Carlyn Kappy, R.D., L.D., CCRP,
Elizabeth Gonzales, CMA, Laura Hawkins, BS ES, and Deborah Backus, Ph.D., PT, FACRM at
the Shepherd Center, Atlanta, GA, USA.
Medication Profile And Polypharmacy In Adults With Pediatric-onset Spinal Cord Injury.
MIRIAM HWANG; KATHY ZEBRACKI; LAWRENCE VOGEL
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Shriners Hospitals for Children, Chicago, 2211 N Oak Park Ave, Chicago, USA
Introduction: Individuals with spinal cord injury (SCI) often require multiple medications to
manage SCI-related conditions. The objectives of this study were to 1) describe the medications
taken by adults who had sustained a SCI in childhood (age <19 years); 2) report the prevalence of
polypharmacy; 3) determine its association with demographic, injury-related, and psychosocial
factors.
Methods: Structured interview of adults with pediatric-onset SCI. Routine medications and
secondary health conditions (SHC) experienced were recorded. Polypharmacy was defined as the
concomitant use of ≥ 5 different types of medications. Bivariate analyses and multiple regression
models were conducted to determine associations between polypharmacy and demographic
factors, injury-related factors, number of SHCs, and psychosocial outcomes (FIM™, CHART,
SF-12v2™ Health Survey, and PHQ-9).
Results: 159 participants (male, 100; tetraplegia, 92) with mean age 35.0±6.2 years (range, 26.750.9) were included. Most common routine medications were muscle relaxants (50.3%), bladder
medications (48.5%), bowel agents (41.5%), analgesics (26.4%), and antidepressants (16.9%).
Polypharmacy was present in 49 (30.8%) and was more prevalent in those with tetraplegia
(40.2% vs 17.9%; p=.003). Participants with polypharmacy were older, had lower FIM™,
CHART, and SF-12v2™ scores, and higher PHQ-9 scores. Regression models indicate the total
number of SHCs, time since injury, and tetraplegia to be significant positive predictors of
polypharmacy.
Conclusion: Duration of injury and SHCs are risk factors for polypharmacy in this adult
population of individuals with pediatric-onset SCI. Measures should be taken to prevent the
occurrence of SHCs throughout adulthood so as to prevent the potentially adverse physiological
effects and psychosocial outcomes associated with polypharmacy.
ALLRISC: Active LifestyLe Rehabilitation Interventions In Chronic Spinal Cord Injury
MARCEL POST1; SONJA DE GROOT2; THOMAS JANSSEN3; JACINTHE ADRIAANSEN4;
LUC VAN DER WOUDE5
1De Hoogstraat Rehabilitation / University Medical Center Groningen, Utrecht, Netherlands;
2Amsterdam Rehabilitation Research Center Reade/ University Medical Center Utrecht, Senior
researcher, Overtoom 283, Amsterdam, Netherlands; 3Amsterdam Rehabilitation Research Center
Reade/ VU University, Professor, Overtoom 283, Amsterdam, Netherlands; 4De Hoogstraat
Rehabilitation / University Medical Center Utrecht, PhD student / resident in rehabilitation
medicine, Paranadreef 2, Utrecht, Netherlands; 5University Medical Center Groningen, Professor,
Hanzeplein 1, Groningen, Netherlands
Authors: Marcel Post PhD, Jacinthe Adriaansen MD, Sonja de Groot PhD, Thomas Janssen PhD,
Luc van der Woude PhD and the ALLRISC study group
Summary
The overall theme of the multicenter research program ALLRISC, executed in all 8 Dutch
rehabilitation centers with a specialty in SCI rehabilitation between 2011 and 2014, was to assess
health problems and fitness among wheelchair-dependent individuals with a chronic (≥10yrs) SCI
in a cross-sectional time-since-injury stratified study and three intervention studies. After a short
general introduction, four 20-minute presentations (including 5 minutes for discussion) will
highlight the main results of each of the four ALLRISC studies.
Key focus points of ALLRISC to be discussed in this workshop are:
-active lifestyle and health in chronic SCI, what can we do in the context of healthy aging?
-potential intervention strategies and early prevention of inactivity and overuse
-a need for a continued rehabilitation monitoring and information exchange, rehabilitation over
the lifespan and ‘spinal cord injury networking’. Future clinical and research steps to be taken
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will be discussed.
Learning objectives:
- Spinal cord injury: disability is not inability
- Prevention of health problems and inactivity are key to healthy aging with SCI
- Behavioral physical fitness interventions are fundamental to SCI-rehabilitation.
Program (presenting author underlined).
Introduction ALLRISC Sonja de Groot PhD, Marcel Post PhD, Luc van der Woude PhD
Long-term secondary health conditions in individuals with SCI for at least 10 years: a crosssectional study. Jacinthe Adriaansen MD, Floris van Asbeck MD PhD, Marcel Post PhD
Stimulating active lifestyle in inactive individuals with chronic SCI through self-management:
results of the HABITS randomized clinical trial. Hedwig Kooijmans MSc, Hans Bussmann PhD,
Marcel Post PhD
Effectiveness of low-intensity aerobic wheelchair exercise for inactive persons with chronic SCI:
results of a randomized clinical trial. Jan van der Scheer MSc, Sonja de Groot PhD, Luc van der
Woude PhD
Effectiveness of hybrid cycle training in inactive people with chronic SCI: results of a
randomized clinical trial. Arjan Bakkum PhD, Sonja de Groot PhD, Luc van der Woude PhD,
Thomas Janssen (PhD)
General discussion
Positioning And Pressure Relief After Spinal Cord: A Systematic Review
SUZANNE GROAH1; JEAN HSIEH2; CYNTHIA PINEDA3; MANON SCHLADEN4
1MedStar National Rehabilitation Hospital, 102 Irving St, NW, Washington, DC, USA; 2MedStar
National Rehabilitation Hospital, Senior Research Associate, 102 Irving St, NW, Washington,
DC, USA; 3MedStar National Rehabilitation Hospital, Attending Physician, 102 Irving St, NW,
Washington, DC, USA; 4MedStar National Rehabilitation Hospital, Research Associated, 102
Irving St, NW, Washington, DC, USA
Introduction: To evaluate the literature on the effectiveness of bed and wheelchair positioning and
repositioning in the prevention of pressure ulcers in both SCI and non-SCI.
Methods: A systematic review was conducted by querying the PubMed, CINAHL, PsychINFO,
and EMBASE databases using the subject heading terms “pressure sore”, “pressure ulcer”,
“position or turn in bed, wheelchair,”, “pressure relief”, and “pressure release”.
Results: We identified 2820 publications, of which 49 met inclusion criteria. Of these, the subject
population was 2834 (923 persons with SCI, 717 non-SCI patients, 1194 healthy controls).
Procedures for measuring skin pressure and metabolism were highly variable by anatomic
location, measurement technique, outcome measure, study site, participant characteristics,
description of position /turning for bed and seated interventions. Several studies suggest that skin
response to pressure differs between SCI and non-SCI subjects. No clear optimal bed positioning
or turning frequency could be determined beyond the 90 degree lateral position resulting in high
pressure over the trochanters. Conflicting results and insufficient evidence for optimal bed and
seated positioning, and turning and pressure reliefs to prevent pressure ulcers in both SCI and
non-SCI populations were limiting factors.
Conclusions: Based on the existing evidence, current “guidelines” cannot be considered evidencebased and consideration should be given to reevaluating existing guideline-based turning intervals
and related policy implications for this high risk population. We conclude that PU risk is highly
individualized, with the SCI population at a higher risk, which demands flexible PU prevention
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strategies for bed/seated positioning and pressure reliefs.
Traumatic Spinal Cord Injuries In Northern Finland - Before And After Centralization Of
Care
AKI VAINIONPÄÄ1; NELLI SAIJETS2; HENRIIKKA YLIPOUSSU2; VILLE NIEMINIKKOLA2; MAURI KALLINEN3; MARKKU ALEN4
1Oulu University Hospital, Senior consultant, Department of Medical Rehabilitation, Oulu
University Hospital, Oulu, Finland; 2University of Oulu, Oulu, Finland; 3Oulu University
Hospital, Chief physician, Oulu, Finland; 4Oulu University Hospital, Oulu, Finland
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Introduction: The spinal cord injury (SCI) care was centralized in Finland into three university
hospitals (UH) after the new Health Care Act in 2011. The northernmost unit in Oulu UH (OUH)
started operations in 1st of May 2012. The aim of the study was to compare incidence and
characteristics of the traumatic SCI (TSCI) before and after centralization in OUH SCI centre
area (population: 739475).
Methods: Medical records of all patients with traumatic spine injuries (TSI) and TSCI between
May 1, 2007, and April 31, 2012, in OUH were retrospectively reviewed. From the May 1, 2012
to April 31, 2014, all the patients with a new SCI were prospectively evaluated according to
ISCoS Core Data Set.
Results: Retrospective analysis revealed 986 patients with TSI and 101 (10 %) of them had TSCI.
Cervical SCI was found 50 (50%) of the patients. The mean age was 55.0 years and 80 (81%)
were male. Only 18% of the patients had SCI as a primary or secondary diagnosis during the
acute care and only 37% had follow-up visits in specialized SCI outpatient clinic. Low falls
(<1m) were the leading cause of injury. After centralization 49 TSCI patients were detected and
30 (61%) of them had cervical SCI. The mean age was 56.4 years, 39 (75%) were male and high
falls (>1m) were the leading cause of injury. The mean annual incidences of TSCI were
25.4/million and 31.1/million before and after the centralization, respectively.
Conclusion: Incidence of the TSCI showed 22% increase after the centralization of care
indicating increasing awareness and more precise screening of acute trauma patients with possible
SCI. Implementation of specialized follow-up was found to be arbitrary before centralization.
Patient-Provider Alliance: Relationships With Clinician Type, Life Satisfaction, Health
Maintenance And Bowel And Bladder Management
MARTIN FORCHHEIMER1; DENISE TATE2
1University of Michigan, Senior Research Associate, 300 North Ingalls, Room NI2A09, Ann
Arbor, USA; 2University of Michigan, Professor, 300 North Ingalls, Rm NI2A09, Ann Arbor,
USA
Introduction: The purpose of this study is to assess the associations of the perceptions of people
who have lived with SCI for an extended period about their relationship with their primary care
physicians (PCP) and the physician’s specializations, attributes of the sample, health behaviors,
feelings about bowel and bladder management and quality of life. Methods: This study is part of
a larger project on methods of bowel and bladder management, other treatments and the impact of
these on health and quality of life. Participants all had incurred new, traumatic SCI at least five
years prior to study participation and had neurogenic bowel and bladder. Data has been collected
from 194 people. Their mean ages and times since injury are 49.5 and 18.4 years. 56.7% had
tetraplegia and all were AIS Grades A-D. Relationship with PCP was assessed using the Working
Alliance Inventory (WAI). Results: Respondents who said that their PCPs were physiatrists rated
their relationships highest, (p<.001). No differences in ratings were observed as a function of
demographic attributes except that males rated their relationship as being better as did those with
longer times since injury (p<.05). WAI scores were strongly associated with life satisfaction (LSIZ) and health maintenance (SCI Lifestyle Scale) (p<.001). WAI scores were also associated with
perceived effectiveness of bowel (p<.001) and bladder management (p<.01) routines.
Conclusions: The feelings of people with SCI about their PCPs are strongly associated with life
satisfaction and health maintenance activities, as well as with feelings about bowel and bladder
management. Treatment implications for these findings will be discussed.
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Impact Of Antibiotic Treatment On Outcome After Spinal Cord Injury
ANDREAS HUG; CHRISTIAN SCHULD; RÜDIGER RUPP; NORBERT WEIDNER
University Hospital Heidelberg, Spinal Cord Injury Center, Schlierbacher Landstr. 200a,
Heidelberg, Germany
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Introduction
Acute care and primary rehabilitation of spinal cord injury (SCI) is frequently accompanied by
septic complications (e.g. pneumonia, urinary tract infections). Often, those complications require
antibiotic treatment. The question whether antibiotic treatment affects outcome in SCI – e.g. as
surrogate marker for severe septic complications or as an antibiotic-immanent side effect - has not
been sufficiently addressed.
Methods
We used the prospectively enrolled EMSCI cohort of our center to analyze the effect of antibiotic
treatment on total motor scores (TMS) according to ISNCSCI over a 1-year period after injury
(outcome variable). Antibiotic treatment was retrospectively extracted via chart review.
Antibiotic treatment was defined as the duration of any antibiotic treatment relative to the length
of stay at our center for acute care and primary rehabilitation. Linear mixed model analysis was
performed with a random intercept per subject. Exam stages (2, 4, 12, 24, 48 weeks) were
parameterized as repeated measures variable with appropriate covariance structure. Known
predictors for outcome like baseline TMS or ASIA impairment scale grade (AIS) were also
parameterized in the regression model.
Results
24 patients (AIS A=7, B=5, C=3, D=9) were included in the analysis. Baseline TMS (p<0.0001),
AIS (p=0.0008) and exam stage (p=0.0001) were associated with the change of TMS over time.
The duration of antibiotic treatment was not associated with TMS change over time (p=0.8700).
Conclusions
Antibiotic treatment during the initial treatment of SCI seems not to have a large impact on TMS
outcomes. The sample size will be increased in order not to miss small effect sizes.
Prevention Of Secondary Complications Through An Adapted Nutritional Screening Model
For Spinal Cord Injured Patients
STINE BONNE1; RANDI STEENSGAARD2; PETER WOJKE3
1Spinal Cord Injury Center of Western Denmark, Nurse, Soendersoeparken 11, DK - 8800
Viborg, Viborg, Denmark; 2Spinal Cord Injury Center of Western Denmark, Clinical Nurse
Specialist, Soendersoeparken 11, 8800 Viborg, Denmark; 3Spinal Cord Injury Center of Western
Denmark, Research secretary, Soendersoeparken 11, 8800 Viborg, Denmark
Introduction:
Current models of nutritional screening are not adapted to the lower energy expenditure of Spinal
Cord Injury (SCI)-patients. The risk of positive energy balance induces a high risk of obesity
and complications to SCI. It is important to identify patients at risk to take preventative
initiatives.
Methods:
The Spinal Cord Injury Centre of Western Denmark has developed an electronic nutritional
screening model which addresses following factors: stress-metabolism, para- or tetraplegia,
whether the patient is walking, bed-bound or mobilized to a manual or electric wheelchair.The
assessment of patients' energy and protein requirement is based on a nutritional screening
including registration of nutrition and hydration related to height and weight and results
in a individualized nutrition plan.
An audit of 27 patients was conducted to compare the nutritional screening model adapted to SCI
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and the Danish nutritional screening model for hospitalized persons.
Results:
In the adapted model the average energy consumption and the calculated protein requirements are
13,9% respectively 16,7% lower than the Danish model. 48% of the reviewed cases were rated
differently, comparing the risk of malnutrition. The Danish nutrition screening model detected
only 29,6% of SCI-patients at risk of malnutrition.
Conclusion:
The adapted nutritional screening model estimates the energy and protein expenditure of persons
with SCI and takes the loss of muscle mass, the level of injury and performance into account. It
is easy accessible, more targeted and precise to launch preventative initiatives against under- and
overweight.
New Challenges In Tetraplegia Upper Extremity Surgery
JOHANNA WANGDELL1; CARINA REINHOLDT2; JAN FRIDÉN3; ANNA-KARIN
GUSTAVSSON4; JENNIFER DUNN5
1Centre of advanced reconstruction of extremities, OT, PhD, Sahlgrenska University Hospital/
Mölndal, Mölndals sjukhus, hus U1, Göteborg, Sweden; 2Centre of advanced reconstruction of
extremities, MD, PhD, Sahlgrenska University hospital, Mölndals sjukhus, hus U1, Göteborg,
Sweden; 3Centre of advanced reconstruction of extremities, Schweizer Paraplegiker-Zentrum,
Nottwil, MD PhD, Sahlgrenska University hospital, Mölndals sjukhus hus U1, Göteborg,
Sweden; 4Center of advanced reconstruction of extremities, OT, Sahlgrenska University Hospital,
Mölndals sjukhus, hus U1, Göteborg, Sweden; 5University of Otago, POST DOCTORAL
FELLOW, CHRISTCHURCH, New Zealand
Related topics: - Surgical treatments - Clinical practice guidelines - Activity dependent
rehabilitation
Introduction
Reconstructive hand surgery in tetraplegia has been performed for more than 40 years. However,
the typical tetraplegic person today is not only represented by the classic complete C6-7 injury
with a strong wrist extension and no active finger movements. The incomplete injuries are more
common and consequently the functional limitations after injury differ. The challenges and needs
in reconstructive upper limb surgery are more complex today than before and the surgical
procedures have developed to meet the altered needs.
Aim of the workshop
Present and discuss recent developments to optimise upper limb function and control in daily life
for persons living with tetraplegia. The workshop also emphasizes the importance of cooperation
hand surgeons, therapists and rehab doctors to address the new challenges.
Contents of the workshop
1. Decision process to undergo surgery. Team approach and patient
process.
JD 10min
2. Update on surgical options: A) Restoration of elbow extension B) Complete restoration of a
grip and grasp (alphabet procedure) C) Modified alphabet procedures D) Restoration of finger
and thumb extension E) Correction of spasticity-induced
deformities
CRE 30 min
3. Rehabilitation and outcome The Nordic countries have agreed on the first version of guidelines
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for rehabilitation after tetraplegia hand surgery. These guidelines will be the basis of the
presentation. Rehabilitation following surgery starts by preparations prior to surgery, continue in
training of restored functions commenced day after surgery and applicaton of regained function
into daily use. Rehabilitation requires knowledge in both SCI rehabilitation and in hand
rehabilitation specialities. Objective and patients’ perceived outcome will be
reported.
JW, AKG, JD 30 min
4. Discussion
All 20min

Participants
Carina Reinholdt MD PhD.
Director and Hand surgeon in Centre of advanced reconstruction of extremities, Gothenburg,
Sweden
Jennifer Dunn PT, PhD
PT, researcher and coordinator of Upper-limb surgery team in Spinal unit, Christchurch, New
Zeeland
Johanna Wangdell OT, PhD
OT and researcher at Centre of advanced reconstruction of extremities, Gothenburg, Sweden
Anna-Karin Gustavsson OT
OT at Centre of advanced reconstruction of extremities and Spinal unit, Gothenburg, Sweden
Reversible Non-ischemic Cardiomyopathy From Intrathecal Baclofen Withdrawal: A Case
Report
CAMERON CUNNINGHAM1; VIET VU2
1University of British Columbia Division of Physical Medicine and Rehabilitation, Resident,
4255 Laurel St, V5Z 2G9, Vancouver, Canada; 2University of British Columbia Division of
Physical Medicine and Rehabilitation, Intrathecal Baclofen Program Director, 4255 Laurel Street,
V5Z 2G9, Vancouver, Canada
Introduction
Intrathecal baclofen withdrawal is a potentially dangerous condition that typically causes
symptoms of pruritus, irritability and rebound spasticity. Case reports have documented more
serious complications including hallucinations, seizure, coma, cardiac arrest and rarely, death. We
present the case of a gentleman with reversible non-ischemic cardiomyopathy following
intrathecal baclofen withdrawal.
Methods
Case report of a 52-year-old man with a C4 AIS-A spinal cord injury and literature review of
complications of baclofen withdrawal in people with spinal cord injury.
Results
After presenting to hospital with a pump failure alarm starting the day prior, the patient developed
increased spasticity, respiratory distress, hypertension and tachycardia that did not respond to
enteral baclofen replacement.
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Cardiac work-up demonstrated findings consistent with a non-ischemic cardiomyopathy. ECG
showed ST elevation, sinus tachycardia and intermittent atrial fibrillation. The troponin was
within the range of an acute coronary syndrome (3.37 ug/L). Chest X-Ray had evidence of a leftsided pleural effusion or atelectasis. Portable echocardiogram showed left ventricular
dysfunction. Left heart catheterization demonstrated an ejection fraction of 30% and no severe
coronary stenosis to explain ST changes on ECG.
The pump was subsequently replaced under local anesthetic. Following reinitiation of intrathecal
baclofen, the patient improved to his previous status, with echocardiogram demonstrating return
of normal ejection fraction.
Conclusions
Intrathecal baclofen withdrawal has the potential to cause serious and life threatening
consequences that are not completely ameliorated with enteral baclofen replacement.
Complications can include a non-ischemic cardiomyopathy, which may relate to sympathetic
hyperactivity and is reversed following reinitiation of intrathecal baclofen.
Understanding The Changing Healthcare Needs Of Individuals Aging With Spinal Cord
Injury
STEPHEN B. KERN1; LOUIS N. HUNTER2; RALPH MARINO3; SUSAN V. DUFF4
1Thomas Jefferson University, Associate Professor, 901 Walnut Street, Department of
Occupational Therapy, Philadelphia, USA; 2Thomas Jefferson University, Assistant Professor,
901 Walnut Street, Department of Physical Therapy, Philadelphia, USA; 3Thomas Jefferson
University, Professor, Thomas Jefferson University Hospital, 111 S.11th St., Philadelphia, USA;
4Thomas Jefferson University, Associate Professor, 901 Walnut Street, Department of Physical
Therapy, Philadelphia, USA
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Introduction: The age at injury for individuals who sustain traumatic spinal cord injury (SCI) has
increased. Older individuals are now sustaining traumatic, incomplete cervical injuries. Although
this population has favorable prognosis; pain, fatigue, and environmental barriers may arise after
acute rehabilitation. Maintaining health, maximizing function, and improving quality of life
constitute three major rehabilitation goals for people aging with SCI. The purpose of this
qualitative study was to investigate the changing health care needs of individuals aging with SCI
and their caregivers’ perspectives.
Methods: Based on a literature review and clinical expertise, two sets of interview questions were
created (one for people aging with SCI; one for caregivers). Preliminary interviews were
conducted to analyze the clarity and intent of the questions. Individuals with SCI were recruited if
they were at least 60 years or older and at least five years since injury. Currently, 29 semistructured interviews have been conducted, audiotaped, transcribed, checked, and analyzed. A
standard iterative data analysis was performed in which investigators (both individually and as a
group for trustworthiness) identified, defined, and coded themes. Additional rigor was achieved
by conducting individual checks, multiple rounds of data analysis, and debriefing sessions.
Results: Ongoing analysis reveals several emergent themes including 1) health literacy & health
services; 2) Health status/Energy; 3) Participation; and 4) Environment.
Conclusions: Health care teams will need to pay close attention to patient and family's level of
health literacy and utilization of resources to empower problem solving barriers to participation
throughout the course of rehabilitation following SCI.
Caring For Persons With Spinal Cord Injury Program Evaluation
JAMIE MILLIGAN1; COLLA JEAN MACDONALD2; TARA JEJI3; CRAIG BAUMAN4;
KAREN SLONIM5
1The Centre for Family Medicine, 10 B Victoria Street South, Kitchener, Canada; 2University of
Ottawa, Professor, 145 Jean-Jacques-Lussier Private, Ottawa, Canada; 3Ontario Neurotrauma
Foundation, Program Director, SCI, 90 Eglinton Avenue East, Suite 601, Toronto, Canada; 4The
Centre for Family Medicine, Project manager of the Centre for Family Medicine, 10 B Victoria
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Street South, Kitchener, Canada; 5The Centre for Family Medicine, Reseach Associate, 10 B
Victoria Street South, Kitchener, Canada
Introduction: Individuals with spinal cord injury (SCI) face many barriers when seeking primary
care. In addition to physical barriers, persons with SCI report that family physicians typically lack
specific expertise necessary to provide them with optimal primary care. Physicians report they
receive little training and often roster few patients with SCI in their practices. To address this
concern the Caring for Persons with Spinal Cord Injury eLearning resource was developed. This
resource was designed specifically for family physicians that care for persons with SCI. By
sharing critical information in a convenient online format this resource aims to increase the
comfort level and knowledge of family physicians caring for this unique population.
Methods: A sub-sample of 34 resident physicians was selected to evaluate the effectiveness of
the eLearning resource via survey and in-depth interviews were carried out with 10 learners. A
thematic analysis of interview transcripts and survey responses was undertaken to identify
perceptions of the utility of the e-resource and to identify existing facilitators and barriers
associated with tool use. Quantitative survey data was also analyzed to gauge learner satisfaction.
Results: Resident physician feedback was helpful in identifying the tools strengths and
limitations as well as contributes to research on supporting training in primary care with relation
to treatment of SCI clients.
Conclusions: Knowledge of care requirements for individuals with SCI represents a formidable
issue within primary care. Continued growth of the Caring for Persons with Spinal Cord Injury
eLearning resource represents a promising avenue by which to facilitate continued learning.
EMG PATTERNS OF THE CONTRALATERAL LIMB IN RESPONSE TO MUSCLE
STRETCH IN RATS WITH MILD SCIs.
Anastasia Keller1; Kathlene Nord2; Abigail Wade2; Alice Shum-Siu3; David Magnuson3
1University of Louisvlle, Dept. Physiology and Biophysics, 511 Floyd Street, Louisville, KY,
USA; 2University of Louisvlle, Speed School of Engineering, 511 Floyd Street, Louisville, KY,
USA; 3University of Louisvlle, Neurological Surgery, 511 Floyd Street, Louisville, KY, USA
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Introduction: Stretching therapy remains a leading technique utilized by physical therapists to
manage spasticity and contractures in patients with spinal cord injuries (SCI). Previously, we
found that stretching negatively impacts locomotor recovery in rats with mild acute thoracic SCIs
(Caudle KL, et al 2011, 2014) as well as in animals with moderately-severe acute and chronic
SCIs. Using electromyography (EMG), the goal of the present study was to characterize patterns
of muscle responses to stretching that could provide a potential translational cue.
Methods: The right knee flexors and extensors of female Sprague-Dawley rats (n=4) were
instrumented with telemetry-based EMG electrodes. Twenty days later the animals received
moderate contusion SCIs at T10 (n=8). Starting two weeks post-injury the left limb was taken
through a 12 minute stretching protocol twice a week while EMG responses of the contralateral
limb were recorded. In addition, we collected kinematics as well as the forces being applied
during stretching.
Results: Data analysis is ongoing, however, recurring EMG patterns in the right limb in response
to stretching appeared to be spasms and clonus.
Conclusions: Clonus and spasticity, commonly observed in chronic incomplete SCI patients, can
be evoked by muscle stretch. In order to draw further implications about possible negative effects
of stretching in human subjects, however, stretching studies in patients need to be conducted
using similar protocol designs and outcome measures.
Modifiable And Non-modifiable Factors Associated With Employment Outcomes Following
Spinal Cord Injury: A Systematic Review
Reuben Escorpizo1; Logan Trenaman2; William Miller3; Matthew Queree4; Andrea Townson5;
SCIRE Team6
1University of Vermont, Clinical Assistant Professor, 106 Carrigan Dr. 310 Rowell Bldg,
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Burlington, VT, USA; 2University of British Columbia, PhD student, 4255 Laurel St.,
Vancouver, Canada; 3University of British Columbia, Professor, Associate Dean, 4255 Laurel St.,
Vancouver, Canada; 4University of British Columbia, Research Coordinator, 4255 Laurel St.,
Vancouver, Canada; 5GF Strong Rehab Centre, Medical Site Lead, 4255 Laurel St., Vancouver,
Canada; 6Canada
Introduction
Employment rates in individuals with SCI are approximately 35%, which is considerably lower
than the general population. In order to improve employment outcomes, a clear understanding of
what factors influence employment outcomes is needed. We systematically reviewed factors that
are consistently and independently associated with employment outcomes in individuals with SCI
to understand the magnitude of their influence.
Methods
An electronic search of MEDLINE/PubMed, EMBASE, CINAHL, PsycINFO, Social Science
Abstracts and Social Work databases was undertaken up to and including July 18, 2014
investigating factors associated with employment outcomes following SCI. Exclusion criteria
included: (1) reviews (2) not published in English (3) not controlling for potential confounders
through a regression analysis, or (4) not providing an effect measure in the form of OR, RR, or
HR. Data were categorized based on the International Classification of Functioning, Disability
and Health (ICF) framework, with each domain sub-categorized by modifiability. Sample size,
effect sizes, and explanatory and outcome variables were extracted.
Results
Thirty-nine studies met the inclusion criteria. Twenty modifiable and twelve non-modifiable
factors have been investigated in the context of employment following SCI. Education, vocational
rehabilitation, functional independence, social support, and financial disincentives were
modifiable factors that have been consistently and independently associated with employment
outcomes.
Conclusion
A number of key modifiable factors have been identified and can inform interventions aimed at
improving employment outcomes for individuals with SCI. Future research should focus on
determining which factors have the greatest effect on employment outcomes, in addition to
developing and evaluating interventions targeted at these factors.
The Impact Of Spinal Cord Injury On Cognition, As Measured By Functional Magnetic
Resonance Imaging
GLENN WYLIE1; NANCY CHIARAVALLOTI2; CAITLYN KATZELNICK3; WILLIAM
WEBER3; JILL WECHT4
1Kessler Foundation, Associate Director of Neuroimaging, 300 Executive Dr, Suite 70, West
Orange, USA; 2Kessler Foundation, Director of TBI Research, 300 Executive Dr, West Orange,
USA; 3Kessler Foundation, Research Assistant, 1199 Pleasant Valley Way, West Orange, USA;
4Department of Veterans' Affairs, Research Scientist, 130 West Kingsbridge Road, Bronx, USA
Introduction: Although much is known about the effects of spinal cord injury (SCI) on
ambulation and motor function, less is known regarding cognition. Here we used functional
magnetic resonance imaging (fMRI) to study the effect of SCI on the speed with which subjects
are able to process information (processing speed).
Methods: We scanned three groups of individuals: those who sustained an SCI (n=5, mean
age=33.8), an aged-matched control group (n=6, mean age=36.2), and a control group who were
significantly older than the SCI group (n=9, mean age=60.3). During scanning, all subjects
performed a letter-comparison task designed to load on processing speed. Outside the scanner,
subjects practiced this task until their accuracy was at least 85%. Mean reaction time was then
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computed, and this mean RT was used in the scanner as a benchmark of each subject’s normal
processing speed. In separate blocks in the scanner, subjects performed the same task, but were
given a deadline that was either 80% of their mean RT or 120% of their mean RT.
Results: Individuals with SCI showed more brain activation in frontal and parietal areas than their
age-matched counterparts, consistent with the idea that they were using more cognitive resources
to achieve the same level of performance. In contrast, the pattern of activation in the SCI group
did not exhibit increased activation in any brain area relative to the older control group.
Conclusion: These preliminary data suggest that individuals with SCI process information more
similar to older subjects than to age-matched controls.
Impaired Hemodynamic Responses To Cold Pressor Test In Athletes With High Paraplegia
LAURA MCCRACKEN1; CHRISTOPHER WEST2; KATHARINE CURRIE3; MICHELE
HUBLI3; ANDREI KRASSIOUKOV4
1International Collaboration On Repair Discoveries (ICORD), Master's student, 818 West 10th
Ave, Vancouver, Canada; 2International Collaboration On Repair Discoveries (ICORD),
Principal Investigator, 818 West 10th Ave, Vancouver, Canada; 3International Collaboration On
Repair Discoveries (ICORD), Postdoctoral Fellow, 818 West 10th Ave, Vancouver, Canada;
4International Collaboration On Repair Discoveries (ICORD), Associate Director of
Rehabilitation Research, 818 West 10th Ave, Vancouver, Canada
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Introduction
The cold pressor test (CPT) assesses autonomic vasomotor control via activation of the
sympathetic nervous system and is used to detect autonomic dysfunctions in various conditions.
In healthy individuals, CPT increases heart rate (HR) and blood pressure (BP); in spinal cord
injury (SCI), responses can be altered based on lesion level and where the stimulus is applied.
The objective of this study was to compare hand CPT responses in chronic complete high (above
T6, n=6) vs. low (below T6, n=8) paraplegia.
Methods
Individuals were recruited from the 2014 Paralympic Games. HR (one lead electrocardiogram)
and BP (automated cuff) were measured at baseline, during and immediately after 2 minutes of
hand immersion in ice-cold water. Brachial artery images were acquired using duplex ultrasound
at baseline and 30, 75 and 105 seconds into CPT. End systolic and diastolic diameters (ESD;
EDD) and blood flow were determined offline.
Results
There were no differences in baseline blood pressure, diameter or blood flow between groups. In
response to CPT, high paraplegic SCI exhibited reduced EDD and ESD at 75 and 105 seconds
(both p=0.020); whereas EDD and ESD were unchanged in low paraplegic SCI. These differences
occurred despite similar pressor responses and blood flows in response to CPT.
Conclusion
High paraplegics exhibit a greater brachial vasoconstrictor response to CPT despite similar
pressor responses. We suggest this response may be secondary to increased peripheral
adrenoreceptor sensitivity and endothelial dysfunction in high lesion SCI.
ULTRASOUND AND BIOMECHANICS CHANGES IN THE SHOULDER OF SPINAL
CORD INJURY WHEELCHAIR USERS AFTER PROPELLING THE WHEELCHAIR
ON A TREADMILL UNDER TWO DIFFERENT CONDITIONS
Angel Gil-Agudo1; Marta Solís-Mozos2; Beatriz Crespo-Ruiz3; Antonio del -Ama2; Enrique
Pérez-Rizo2; Fernando Jiménez-Díaz3
1National Hospital of Paraplegics, Head of Physical Medicine and Rehabilitation Dept, Finca la
Peraleda s/n, Toledo, Spain; 2National Hospital of Paraplegics, Researcher, Finca la Peraleda s/n,
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Toledo, Spain; 3Faculty of Sport Science. University of Castilla-La Mancha, Professor, Carlos III
21, Avenue, Toledo, Spain
Introduction Manual wheelchair users with spinal cord injury have a high prevalence of shoulder
pain, due to the use of the upper extremity for independent mobility, transfers and other activities
of daily living. Indeed, shoulder pain dramatically affects quality of life of these individuals.
There is limited evidence obtained through radiographic techniques of a relationship between the
forces acting on the shoulder during different propulsion conditions and shoulder pathologies.
Today, ultrasound is widely accepted as a precise tool in diagnosis, displaying particularly
effectiveness in screening the shoulder rotator cuff. Thus, we set out to perform an ultrasoundbased study of the acute changes to the shoulder soft tissues after propelling a manual wheelchair
in two workload settings.
Methods Shoulder joint kinetics was recorded from 14 manual wheelchair users with spinal cord
injury while they performed high and low intensity wheelchair propulsion tests (constant and
incremental) on a treadmill. Kinematics data were obtained with photogrametry system and
kinetics with SmartWheel®. Shoulder joint forces and moments were obtained from inverse
dynamic methods, and ultrasound screening of the shoulder was performed before and
immediately after the test.
Results Kinetic changes were more relevant after the most intensive task, showing the
significance of high intensity activity, yet no differences were found in ultrasound-related
parameters before and after each propulsion task.
Conclusions It therefore appears that further studies will be needed to collect clinical data and
correlate data regarding shoulder pain with both ultrasound images and data from shoulder
kinetics.
Neurological And Functional Recovery Profiles Of Lesion Specific Level And Severity In
The First Year After Traumatic And Ischemic Spinal Cord Injury
STEFFEN FRANZ1; CHRISTIAN SCHULD1; NORBERT WEIDNER1; Study Group EMSCI2;
RÜDIGER RUPP1; MARTIN SCHUBERT3
1Spinal Cord Injury Center, Heidelberg University Hospital, -, Schlierbacher Landstrasse 200a,
Heidelberg, Germany; 2European Multicenter Study on Human Spinal Cord Injury, -,
Forchstrasse 340, Zürich, Switzerland; 3Spinal Cord Injury Center, Balgrist University Hospital, , Forchstrasse 340, Zürich, Switzerland
Introduction
The European Multicenter Study on Human Spinal Cord Injury Study (EMSCI) was founded
2001 to quantify the neurological and functional recovery within the first year after traumatic or
ischemic SCI. The aim of this study is to determine neurological and functional recovery profiles
(RP) in subpopulations of the large EMSCI cohort, grouped by lesion level and severity.
Methods
3.192 subjects were categorized by their 4 weeks “ASIA Impairment Scale (AIS)” and
“Neurological Level of Injury (NLI)” into 4 (AIS A-D) x 7 (NLI C1-C3, C4, C5, C6-T1, T2-T8,
T9-T12, L1-S5) groups. RPs were determined for the “Upper and Lower Extremity Motor Scores
(UEMS, LEMS)”, “Spinal Cord Independence Measure (SCIM)” and “Walking Index for Spinal
Cord Injury II (WISCI-II)”. Results are visualized as 5%, 25%, 50%, 75% and 95% percentiles at
2, 4, 12, 24, 48 weeks after injury.
Results
RPs for all assessments were successfully calculated for 27 subgroups. AIS-B with NLI C1-C3
had an insufficient sample size (n<7). RP sample sizes range from 23 (C6-T1, AIS-C) to 268 (T2T8, AIS-A) with an average of 73.1+/-53.9. Compared to the recovery of motor scores, the
functional recovery (SCIM, WISCI-II) is generally delayed. The variability in neurological and
functional RPs is higher in incomplete lesions.
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Conclusion
Neurological and functional recovery profiles of lesion specific level and severity provide
comprehensive information about the recovery within the first year after SCI. They
might effectively be applied as historical controls in clinical trials and for individual rehabilitation
quality control.
Safety And Efficacy Of Exercise Targeting The Sub-lesional Musculoskeletal Tissues Early
After Spinal Cord Injury. A Systematic Review.
MAYA PANISSET1; MARY GALEA2; DOA EL-ANSARY3
1University of Melbourne, Melbourne, Australia; 2University of Melbourne, Professorial Fellow,
34-54 Poplar Road, Parkville, Victoria, 3052, Melbourne, Australia; 3University of Melbourne,
Senior Lecturer, Alan Gilbert Building, Level 7, University of Melbourne, Melbourne, VIC 3010,
Australia
Introduction and Aim:
Whilst research evidence supports the positive health effects of exercise interventions in chronic
spinal cord injury (SCI), experimental studies using animal models suggest that initiating exercise
during a critical early period may optimize clinical outcomes. The literature reports that
substantial atrophy of sub-lesional musculoskeletal tissues takes place within the first 6-12 weeks
post-injury. The clinical use of exercise during this period varies widely. The aim of this review
was to systematically identify, appraise and summarize available evidence regarding the safety
and efficacy of exercise initiated within the first twelve weeks following traumatic spinal cord
injury.
Methods:
A comprehensive search (1965-2014) of eleven databases (Academic Search Complete,
CINHAL, Cochrane, DOAJ, MEDLINE (OVID interface), Pedro, PhysEdIndex, PubMED,
SCOPUS, Sports & Rehab and SPORTSDiscus), a manual search of relevant clinical trial
registers, the references of key papers and previous reviews and a free-text search of Google
Scholar identified 2781 English-language titles for screening. The target population was limited
to adults with traumatic SCI (AIS A-C). Studies were included if they reported results from at
least 3 participants who initiated exercise of the sublesional limbs within 12 weeks post-injury.
Methodological quality was assessed using the Downs & Black Tool and the Physiotherapy
Evidence Database Scale (PEDro). Study results were synthesized, and graded recommendations
given, according to the Australian National Health and Medical Research Council (NHMRC)
body of evidence framework.
Results:
Sixteen studies were included: six randomized controlled trials (RCTs), four cohort studies, three
within-subject control studies and three case series papers. Ten (62.5%) of the studies had high
methodological quality, but only half of those had sufficient statistical power to draw meaningful
conclusions. Seven studies did not explicitly report on adverse events. Nine studies clearly
reported no adverse events associated with early exercise interventions, including functional
electrical stimulation cycling ergometry (combined n=33), un-resisted isometric FES (combined
n=43) and body weight supported treadmill training (combined n=11).
Conclusion:
Our synthesis of the evidence details a dose-response relationship between exercise intensity and
positive physiological changes in musculoskeletal tissues. Our review confirms there is good
evidence to recommend early initiation of functional electrical stimulation exercises after
traumatic SCI (AIS A-C) to prevent and reverse muscle atrophy. Additionally, there is
satisfactory evidence that exercise initiated within 12 weeks post-SCI may also attenuate bone
losses, given an intervention of sufficient load and intensity, over a period of at least 3-6 months.
Given the challenges in achieving a sufficiently large sample size in this population, future
research should aim to identify valid and sensitive outcome measures for standard use in these
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types of clinical trials, to enable future meta-analyses. While the evidence reviewed here supports
the safety of early exercise after traumatic SCI, providing patients with realistic expectations is
crucial for issues of adjustment, and further research is required to document differential effects
of early exercise according to patient and injury characteristics.
Early Development Of Spasticity In Persons With Spinal Cord Injury And Impact On
Function 6 Months Post Injury
RICHARD-DENIS ANDRÉANE1; MAC-THIONG JEAN-MARC2; THOMPSON CYNTHIA3;
PARENT STEFAN2; FELDMAN DEBBIE4
1Hôpital du Sacré-Coeur de Montréal, Physical medicine and rehabilitation specialist, 5400
Boulevard Gouin Ouest, Montreal, Canada; 2Hôpital du Sacré-Coeur de Montréal, Orthopeadic
surgery, 5400 Boulevard Gouin Ouest, Montreal, Canada; 3Hôpital du Sacré-Coeur de Montréal,
Orthopeadic surgery research team, 5400 Boulevard Gouin Ouest, Montreal, Canada; 4University
of Montreal, Program director of graduate studies in rehabilita, 7077, avenue du Parc, Montreal,
Canada
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Introduction: Spasticity may have an important impact on patients with spinal cord injury (SCI).
However, the relationship between the time of onset of spasticity and the outcome remains
unclear.
Objective: To evaluate whether early onset of spasticity following a SCI is associated with
decreased function.
Methods: We used a prospective database of patients with SCI admitted to a specialized acute
care trauma center and subsequently transferred to an intensive functional rehabilitation center.
Age, sex, level and severity of the SCI, injury severity score and length of stay were recorded, as
well as the level of function (SCIM scale) 6 months post-injury. Information on the onset of
spasticity was retrieved from the medical charts. Early spasticity was characterized by an onset
prior to discharge from inpatient rehabilitation.
Results: There were 47 patients (81% males) with acute traumatic SCI aged 42.7±17.7 years. A
total of 61.7% of patients developed spasticity during the study period (42,6% during their acute
hospitalization and 19.1% during inpatient rehabilitation). Early spasticity was significantly
associated with a decrease in function 6 months after the injury. There was a significant decrease
in self-care (p<0.05), mobility (p<0.05) and total SCIM score (p<0.05) for patients developing
early spasticity. Early onset of spasticity was also significantly related to a longer stay in the
rehabilitation center (p<0.05).
Conclusion: This study suggests that early onset of spasticity may be associated with worse
outcomes for patients with traumatic SCI.
The Practice Of Spinal Cord Injury Lower Urinary Tract And Bowel Function Data
Collection Among Chinese Physicians?
NAN LIU1; ZHIWEI HU2; XIAOWEN LI3; MOUWANG ZHOU4; FIN BIERINGSORENSON5
1Peking University Third Hospital, Associate Professor and Deputy Director, No. 49 North
Garden Road, Beijing, China, Peoples Republic; 2Peking University Third Hospital, Resident,
No. 49 North Garden Road, Beijing, China, Peoples Republic; 3Peking University Third Hospital,
Associate Professor, No. 49 North Garden Road, Beijing, China, Peoples Republic; 4Peking
University Third Hospital, Director and Professor, No. 49 North Garden Road, Beijing, China,
Peoples Republic; 5University of Copenhagen, Professor, Rigshospitalet and Glostrup Hospital,
Copenhagen, Denmark
Introduction: This study aim to investigate the practice of spinal cord injury (SCI) lower urinary
tract (LUT) function data collection by Chinese physicians to measure the extent and accuracy of
routine collection of data elements contained in the International SCI LUT function Basic Data
Set (ISCILUTFBDS). Methods: During a SCI workshop, a survey questionnaire was administered
to 45 physicians from 22 provinces of China. The questions were developed based upon the data
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elements within the ISCILUTFBDS including date of data collection, urinary tract impairment
unrelated to spinal cord lesion, awareness of the need to empty the bladder, bladder emptying
methods, average number of voluntary bladder emptying’s per day, urinary incontinence and its
collecting appliances, any drugs for the urinary tract, surgical procedures on the urinary tract and
any change in urinary symptoms. Results: 78% and 51% of the attendees collected the data
regarding to date of data collection and urinary tract impairment unrelated to spinal cord lesion
consistent according to the ISCILUTFBDS. However, the much lower consistency of the other
data elements only ranged from 11% to 24%. Conclusion: None of the data elements were
collected consistently in accordance with the information in the ISCILUTFBDS. Thus, it is
suggested that the collection and documentation of LUT function data should be performed
according to the guidelines included in the ISCILUTFBDS in order to ensure consistent LUT data
collection among Chinese physicians and make worldwide comparison of SCI data possible.
Recto-vaginal Fistula In A Patient With Diverticular Disease Following Spinal Cord Injury
(SCI): A Case Report.
DR. MOHAMMAD HAQUE1; SILVIA ANTIGA2; INETA ZOBINA3; MOHAN
MARIAPPAN1; AHEED OSMAN OSMAN4
1Midland Centre for Spinal Injuries, Specialty Registrar in Rehabilitation Medicine, Robert Jones
and Agnes Hunt Orthopaedic Hospital, Oswestry, UK; 2Midland Centre for Spinal Injuries,
Clinical Fellow in Spinal Injuries, Robert Jones and Agnes Hunt Orthopaedic Hospital, Oswestry,
UK; 3Midland Centre for Spinal Injuries, Specialty Doctor, Robert Jones and Agnes Hunt
Orthopaedic Hospital, Oswestry, UK; 4Midland Centre for Spinal Injuries, Consultant in Spinal
Injuries and Rehabilitation, Robert Jones and Agnes Hunt Orthopaedic Hospital, Oswestry, UK
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Introduction
Recto-vaginal fistulas (RVF) are abnormal, epithelium-lined communications between the
rectum and vagina, accounting for approximately 5% of anorectal fistulas. The purpose of
this case report is to create awareness of the importance of appropriate bowel care and
possible RVF in SCI patients with diverticular disease.
Methods
A 62 year old lady with diverticular disease had a traumatic SCI. CT and MRI scans showed
fracture C5/6 with bifacetal dislocation and cord contusion at C6/7. She had C6/7 posterior
decompression and instrumentation. Her neurology was C4, AIS-C. Nursing staff noted
faeces coming through her vagina during bowel care. Abdomen and PR examination were
normal. PV examination showed faeces in vagina.
Results
Contrast CT showed a large, 1 x 1.5 cm RVF with sigmoid colon and rectal diverticular
disease. She had defunctioning end sigmoid colostomy. Postoperatively, she developed
paralytic ileus and wound infection. Later, she suffered VF cardiac arrest and had RSOC
after CPR with one shock. ECG and Troponin were normal, Hb 79 gm/l, albumin14 gm/l, K+
3.3 mmol/l, Chest X-ray and CTPA were normal, 24 hour ECG showed few asymptomatic
bradycardia. She had blood transfusion, IV albumin and potassium supplement. She
progressed well through rehabilitation with a length of stay of 22 weeks and continued bowel
management with colostomy.
Conclusions
Diverticular disease is one of the causes of RVF and localised trauma during bowel care can
aggravate the risk in SCI patients. RVF can cause life threatening complications and affect
the rehabilitation complexity scale, morbidity, length of stay and quality of life of the patient.
This case highlights the need for more attention in bowel care for SCI patients with
diverticular disease.
Audit Of Acute Clinical Outreach Service For Spinal Cord Injuries
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Naveen Kumar1; Alison Lamb2
1Robert Jones & Agnes Hunt Orthopaedic Hospital, Consultant in Spinal Injuries &
Rehabilitation Medicine, / Midland Centre for spinal Injuries ( MCSI), Oswestry, UK; 2Robert
Jones & Agnes Hunt Orthopaedic Hospital, Nurse consultant in Spinal Cord Injury, Midland
Centre for spinal Injuries ( MCSI), Oswestry, UK
INTRODUCTION:
MCSI has been providing acute clinical outreach including comprehensive report after each
assessment for patients with spinal cord injury (SCI) to ensure early appropriate management.
OBJECTIVES:
• Assessment of compliance with National SCI Database (NSCIDB) May 2012 Standards (>
90% outreach visits to new SCI patients within 5 working days)
• Qualitative and quantitative analysis on the assessment, advice and documentation by outreach
service
•

Understand users’ perspectives on outreach service.

METHODS:
Retrospective study of all new SCI referred to MCSI over 7 months, since commencement of UK,
National SCI Database (NSCIDB) in April-2013. Advice only or unsuitable referrals were
excluded. Data collected from Electronic-Patient-record, medical notes, NSCIDB and morbidity
register. Purpose designed questionnaire with 23 questions were sent and analysed with Survey
Monkey, an online service.
RESULTS:
70 SCI patients were referred via NSCIDB. 53 patients were assessed within 5 days, rest were
admitted to MCSI within 7days. 14 patients had developed Grade-2 and above pressure ulcer and
1 had paralytic ileus.
32 users filled questionnaire, including-2 Orthopaedic surgeons (6.9%), a neurosurgeon(3.4%), 2
Rehabilitation-Physicians(6.9%), 12 nurses(41.4%), 11 physiotherapists(37.9%) and 2 Trauma
Co-ordinators. 13(44.8%) users work at MTC. 24(92.3%)refer to MCSI, rest refer to other SCI
Centres. 7(46.7%) were assessed by nurse consultant, 6(40.0%) by both SCI consultant and nurse
consultant. 93% responded that outreach team identified and discussed management of
complications. All responded positively to advice given on bowel, bladder and skin management,
positioning patient, speed of response and written treatment plan. 38.5% were extremely and
30.8% were moderately satisfied with outreach service.
CONCLUSION:
MCSI outreach service is compliant with NSCISB guidelines and is providing a high quality
service.
Vitamin D Status, Nutritional Intakes, Functional Ability In Individuals With Spinal Cord
Injury Upon Admission To Rehabilitation: A Pilot Study.
Lamarche Josée1; Bazinet Catherine2; Gagnon Dany3; Mailhot Geneviève4
1Institut de Réadaptation Gingras-Lindsay de Montréal(IRGLM), Department of Nutrition,
University of, nutritionist, 6300 ave Darlington, Montreal, Canada; 2Université de Montréal,
2375, ch de la Cote Ste-Catherine, Montréal, Canada; 3Centre de Recherche Interdisciplinaire en
Réadaptation (CRIR), IRGLM, School of Rehabilitation U de, Researcher, 6300 ave Darlington,
Montreal, Canada; 4Department of Nutrition U de M, Research Center CH Universitaire SteJustine, Researcher, 3175 ch de la Cote Ste-Catherine, Montreal, Canada
Introduction and Aims Vitamin D (vitD) is a fat-soluble vitamin that has gained much attention
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in the recent years for its extraskeletal roles that might benefit individuals with spinal cord injury
(SCI). This study aimed to quantify vitD status, as well as calcium and vitD intakes in adults with
SCI at admission to an inpatient intensive rehabilitation program and to determine if any
relationship exists between vitD status, impairments and disability measures.
Methods Calcium and vitD intakes along with impairment (e.g.; BERG, handgrip strength) and
disability measures (i.-e. SCIM), inflammation status and body mass index were collected
retrospectively among 54 individuals with SCI whose 25-hydroxyvitamin D (25 OHD, the
biomarker of vitD status) was assessed at admission between April 2013 and July 2014.
Descriptive statistics, Kruskall-Wallis and Spearman correlations were computed for the study
variables.
Results Sample was 72.7% men, more than half were over 50 years old and most of them had
traumatic injury (63.6%). Distribution of ASIA A and B impairment scale was 37.5% with 56.3%
tetraplegia. The mean 25OHD concentration was 41nmol/L and the overall prevalence of VitD
insufficiency (<75 nmol/L) was 90.9%. Mean calcium and vitD daily intakes were respectively
856 mg and 165 UI. An inverse association was found between 25OHD levels and body mass
index (r= -0.572, ρ 0.021). No association was observed between 25OHD levels with impairment
and disability measures as well as with inflammation status.
Conclusion Nearly all individuals with SCI admitted to an inpatient rehabilitation program were
vitD insufficient with inadequate calcium and vitD intakes. These findings underscore the need to
monitor vitD status and nutritional intakes in SCI population in order to improve their nutritional
management. Additional research is required to determine whether higher 25OHD levels
(≥80nmol/L) would minimize sensorimotor impairments and optimize functional capacity in
individuals with SCI individuals as reported in other populations.
A Case Of Spinal Cord Injury Without Radiographic Abnormality (SCIWORA) And
Syringomyelia
Jan Lee1; Pradeep Thumbikat2
1Northern General Hospital, Sheffield, UK, Academic Clinical Fellow, Northern General
Hospital, Herries Road, Sheffield, UK; 2Northern, General Hospital, Sheffield, UK, Consultant,
Northern General Hospital, Herries Road, Sheffield, UK
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Background:
Spinal cord injury without radiographic abnormality (SCIWORA) occurs as a result of traumatic
myelopathy without radiological evidence of spinal fracture, dislocation or misalignment. It is
more commonly seen in children, affecting 6-19% of those with spinal cord injuries. Post
traumatic syringomyelia (PTS) is a well recognised complication of traumatic spinal cord injury
and is thought to occur due to altered CSF flow as a result of cord disruption and arachnoiditis.
PTS has not so far been described in SCIWORA.
Case Report:
A 10 year old boy suffered SCIWORA following a road traffic accident which resulted in a T1
complete paraplegia. Follow up MRI imaging performed during the first year showed a
developing syrinx which subsequently ascended from T2 to the foramen magnum proximally and
extending distally to the tip of the conus. The patient initially described sensory symptoms but
later developed motor symptoms requiring surgical intervention 7 years post injury.
Conclusion:
There have been no previous reports of SCIWORA with PTS and the aim of this report is to share
our experience of this. This case highlights that although not common, PTS can be a complication
of SCIWORA and it should be considered as a possible cause of delayed neurological
degeneration.
Life After SCI In India
H.S. CHHABRA1; ANSHU M BHALLA2
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1Indian

Spinal Injury Centre, Medical Director, Indian spinal injuries center, Sector C , Vasant
Kunj, New Delhi, India; 2Indian Spinal Injury Centre, RESEARCH ASSOCIATE, Indian spinal
injuries center, Sector C , Vasant Kunj, New Delhi, India
Objective: To analyze the effects of SCI on life of an Indian individual post discharge on the
aspects of their reported limitations to functionality, status of getting back to work and reported
complications during various phases of early community integration.The purpose of the study was
to give an insight into the actual scenario of community integration of SCI in India and to provide
counseling to optimize it.
Study design: Cohort study
Study population: 600 patients who had undergone rehabilitation from ISIC, a tertiary centre for
SCI care
Inclusion:
Resident of India (for getting the data of a uniform community)
Traumatic Spinal cord injured
Completed rehabilitation program
Methods: Telephonic Follow up interview taken between 10 to 12 months after discharge. A
common questionnaire was designed and clients were interviewed about their limitations in
functionality, status of getting back to work and complications.Tailor made counseling given as
required by the client.
Results: Various complications were listed by the clients of which main were pain (25%) along
with Urine tract infections (21%), pressure ulcers (11.3%) and spasticity (9.3%). The status of
getting back to work was sparse (20%) with reports of non availability of resources from some
(9%) while most (72%) were not even looking forward to employment. Mobility (76%) and
getting back to work (55.4%) were reported as top functional limitations followed by limitations
in ADL (38%) and wheelchair transfers (29%). All these individuals were given tailor made
counseling as per their requirements.
Conclusion: The study emphasizes on prevalence of secondary complications and the need for
prevention and aftercare.
Unusual Site Of Pressure Ulcer In Spinal Cord Injury Patient: Case Report. Jihan Samsuri.
Nazirah Hasnan. University Of Malaya, Kuala Lumpur.
JIHAN SAMSURI
UNIVERSITY OF MALAYA, KUALA LUMPUR, POSTGRADUATE STUDENT,
Rehabilitation Medicine Department,12th Floor, Menara Selatan,, University Malaya Medical
Center, Jln Universiti, 59100 Lembah Pantai, Kuala Lumpur, Malaysia
Introduction
Identification of risk factors, risk assessment and multifaceted prevention strategies are essential
to prevent pressure ulcers in persons with spinal cord injury (SCI). Damage usually occurs over
bony prominences. Those with complete sensory loss are usually at higher risk. There are
exceptions however and we present three cases of pressure ulcers uncommonly found over intact
sensory, non-bony area in persons with SCI.
Case Description
Case 1: Patient with multilevel spinal metastases from breast carcinoma, with sensory level at T6.
A cervical-thoracic-orthosis (CTO) was prescribed for immobilization. We noted pressure ulcers
at the submandibular triangle of neck, and at spinous process from T10-T12 levels two weeks
following CTO application. Patient also developed pressure ulcers over the anterior surface of
both ankles, due to creases in the stockings. Case 2: Patient with central cord syndrome secondary
to ossification of posterior longitudinal ligament at C5-C6, was prescribed a rigid cervical collar.
Three weeks later, pressure ulcers developed over the submandibular triangle of the neck. Case 3:
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Traumatic SCI, C4 AIS A due to C5-C6 bilateral facet joint dislocation. Stage 2 pressure ulcer
developed over the left posterior triangle of neck after applying cervical collar for a week.
Discussion
Root cause analysis was initiated. We concluded that lack of education regarding use of orthoses
and aids as the main reason. Patients who felt discomfort over the pressure areas were more
concerned about maintaining immobilization. It is important to educate both nurses and patients
on duration of application, regular skin checks, maintaining hygiene and appropriate positioning
on the application of orthoses. In SCI patients, nurses play a vital role in pressure ulcer prevention
especially during the acute and post-acute phases. Pressure ulcer awareness among healthcare
personnel, patients and caregivers cannot be overstated.
"Name That Wound!" An Interactive, Audience Participation Discussion On
Preventing,Identifying And Treating Skin Breakdown In Spinal Cord Injury
ISA MCCLURE
Kessler Institute for Rehabilitation, Physical Therapist, 1199 Pleasant Valley Way, West Orange,
USA
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Objective: This 90 minute interactive, audience participation response system trans-disciplinary
session is designed for all clinicians and will focus on the identification, staging, prevention and
treatment of pressure ulcers in the spinal cord injured population. This interactive, audience
participation discussion will offer the participant the opportunity to review staging, types of skin
breakdown that affect the spinal cord injured population as well as a team approach on the most
effective, evidence based treatment options, including the most optimal durable medical
equipment selection.
Design: The multilevel course is designed for all clinicians including physicians, therapists,
nurses and other interested persons.
Goals and Objectives include:
Discuss staging criteria for wounds and discuss effective staging of pressure ulcers in the
spinal cord injured population
Elucidate types of wounds that the SCI individual may have and the most effective
treatment options
Elaborate on the use of a wound care team to develop effective protocols to assist in the
prevention and resolution of skin breakdown.
Apply advanced critical reasoning skills and outline the decision making process for
effective prevention and treatment
Discuss current evidence based recommendations for pressure ulcer prevention and
treatment after SCI Identify how skin integrity and skin care is addressed from a preadmission to community based life-long follow up in spinal cord systems of care
Preliminary disciplines and faculty:
Moderator: Isa McClure, PT
Physical Medicine and Rehabilitation: To be determined
Physical Therapy: Isa McClure, PT (Kessler Institute) and Amanda Morina, PT (Thomas
Jefferson)
Occupational Therapy: Marissa Malady OTR/L (Kessler Institute)
Wheelchair Seating and Positioning: Mary Shea, OTR/L, ATP (Kessler Institute)
Nursing: To be determined
Pericarditis: Potentially Lethal Complication Due To Sub-diaphragmatic Haematogenous
Spread Of Pressure Sore Infection In Spinal Cord Injury Patient
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KLINT ASAFU-ADJAYE1; MANISH DESAI2
1National Health Service, Specialist Registrar, London Spinal Cord Injury Centre, Royal
National, Orthopaedic Hospital., London, UK; 2National Health Service, Consultant, London
Spinal Cord Injury Centre, Royal National, Orthopaedic Hospital., London, UK
Introduction: We report a case of acute pericarditis caused by sub-diaphragmatic haematogenous
spread of beta haemolytic streptococcus from an infected pressure sore in a chronic spinal cord
injury (SCI) patient. The electrocardiogram changes of pericarditis are often missed and the
history of pleuritic chest pain commonly confused with pulmonary embolism posing a diagnostic
dilemma. Colonisation of pressure sores by beta haemolytic streptococcus is common, and the
potentially lethal haematogenous spread to the pericardium, with the resulting pericardial effusion
and tamponade if missed can lead to fatal consequences. Case description: A 54 year old patient,
T10 AIS A, was admitted due to infected grade 4 sacral and greater trochanter pressure sores.
MRI scan and bone biopsy confirmed osteomyelitis and he was commenced on intravenous
antibiotic therapy following surgical treatment. 4 days post-operative he developed pleuritic chest
pain with an equivocal rise in his troponin t measurement. Serial electrocardiograms
demonstrated subtle changes suggestive of pericarditis. The patient was treated with NSAIDs
with resolution of his symptoms and follow-up chest radiographs excluded pericardial
effusion. Discussion:This case illustrates and recognises a potentially lethal complication of an
infected pressure sore. Easily labelled as ‘atypical chest pain’ due to equivocal blood results, or
misdiagnosed as pulmonary embolism or unstable angina, this can lead to the life-threatening
consequence of tamponade if missed. Recognition of pericarditis as a potential cardiac
complication of infected pressure sores is important in spinal cord injury patients, especially as
accurate description of symptoms may be hampered due to their neurological deficit.
A STUDY OF AGING INDIVIDUALS WITH SPINAL CORD INJURY (preliminary
Report)
CHRISTINA-ANASTASIA RAPIDI1; AGGELIKI STAVRIANOU1; ATHINA-MARIA
NELLA2; EVGENIOS DIAMANTIDIS2; ELIAS KARAGIANNAKIS2; AVGERINOS
BADER1
1Rehabilitation Department, General Hospital "G.Gennimatas", Consultant, Mesogeion 154,
11527, ATHENS, Greece; 2Rehabilitation Department, General Hospital, PRM Trainee,
Mesogeion 154, 11527, ATHENS, Greece
INTRODUCTION:
During the aging process individuals with spinal cord injury (SCI) face new medical problems
and new limitations in functional independence. We studied individuals with SCI during aging
and we evaluated the need of long-term follow up and rehabilitation.
METHODS:
We studied 52 patients with SCI who were evaluated the last year as outpatients in a
rehabilitation department. The average time post injury was 16 years (6-34years). Thirty-nine
men, 13 women (39 paraplegia,13 tetraplegia/ 35 AIS A and 17 AIS B,C,D) were evaluated
concerning three different groups of:
1. Chronic medical problems
2. Chronic medical problems associated with SCI
3. Functional independence in Activities of Daily Living (ADL)
RESULTS:
1. 11,5% of patients has diabetes, 14% lower high-density lipoprotein cholesterol (HDL
cholesterol) and 22% high blood pressure. Pulmonary problems occur in 11%, weight gain
in 46,1% (obesity in 21,4%) and osteoporosis in 40,4%
2. Upper extremity pain is a common problem in 59,6% (peripheral nerve entrapments or
overuse syndromes). Pressure ulcers are found in 57,7%. Severe spasticity in patients with
lesion above T6 (67,2%). Bladder dysfunction (urinary tract infections, bladder stones,
Vesico-Ureteral Reflux) occurs in 46%, bowel dysfunction in 27,2% and heterotopic
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ossification in 17,3%.
3. The average initial hospitalization in Rehabilitation Center was 7 months. However
individuals with SCI (25,4%) seem to lose their initially gained independence with ADL, such as bathing, dressing and transfers, as time goes by. Only 24% of individuals with SCI
are involved with sports activities.
CONCLUSIONS:
Individuals aging with SCI develop medical problems at a younger age than the general
population. Life-long follow-up of individuals aging with SCI by the rehabilitation team may
ensure the maintenance of functional independence and the prevention of medical problems and
complications.
Subacute Post-traumatic Ascending Myelopathy (SPAM) Secondary To Hypotensive
Episode In A Patient With Spinal Cord Injury: A Case Report.
MUHAMMAD HAFIZ HANAFI1; NAZIRAH HASNAN2
1UNIVERSITY OF MALAYA, DEPARTMENT OF REHABILITATION MEDICINE,
UNIVERSITY MALAYA MEDICAL CENTRE,, LEMBAH PANTAI, 59100, KUALA
LUMPUR, MALAYSIA; 2UNIVERSITY OF MALAYA, ASSOCIATE PROFESSOR,
DEPARTMENT OF REHABILITATION MEDICINE, UNIVERSITY, LEMBAH PANTAI,
59100, KUALA LUMPUR, MALAYSIA
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Abstract : Introduction : This is a case illustration of importance of blood pressure management
and managing hypotensive episodes in patients with spinal cord injury. We describe in detail the
events of this case management and outcome.
Method : We report a case of a gentleman who initially had a C4 AIS A complete spinal cord
injury after fall from height. His initial MRI demonstrated complete transection of C5 level of
spinal cord and cord edema from C4 disc level to C7 vertebral body level. Posterior
decompression and lateral mass fusion of C3-C6 was successfully performed at day 3 post injury.
Result : Subacute neurological deterioration was noticed at day 30 post injury. His AIS level
dropped to C2 AIS A. This deterioration was unrelated to the mechanical instability but due to
multiple episodes of hypotension occurring four weeks after the initial injury.
Conclusion: Spinal cord haemodynamics play an important role in mediating the onset of
subacute post-traumatic ascending myelopathy. Better education and awareness to healthcare
providers are important to prevent this condition.
Keywords: blood pressure, hypotension, paraplegia, tetraplegia, neurological deterioration
Pressure Ulcers In Patients With Acute Spinal Cord Injuries -- Incidence And Risk Factors.
Katarzyna Trok1; Juan Manuel Pajares Izquierdo2; Lars Hylienmark1
1Karolinska University Hospital, Karolinska Institut, neurologist, Karolinskavägen, S 171 76
Solna, Stockholm, Sweden; 2Karolinska University Hospital, Karolinska Institut, nurse,
Karolinskavägen, S 171 76 Solna, Stockholm, Sweden
Introduction
During the last years a growing number of patients admitted to our spinal unit have pressure
ulcers upon arrival. Could it be that modern healthcare where patients are sent around different
wards due to lack of hospital beds is negative in that it leads to an increased amount of pressure
ulcers? The aims of this study was; (1) to study the incidence of pressure ulcers upon arrival to a
spinal cord unit and (2) to identify risk factors associated with the development of pressure ulcers
before arrival to the spinal cord unit.
Methods
Retrospective descriptive study. Stockholm, with a population of 2.2 million people is Sweden’s
largest region with approximately 50 new patients with spinal cord injury each year. A journal
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survey was performed on 254 patients from the years 2010-2014 and background data including
age, type of injury, localization and grade of pressure ulcer were noted. Delay in admission to the
spinal unit and number of units the patient passed before coming to the spinal unit were also
studied.
Results
Over 60 out of 254 patients had one or several pressure ulcers upon arrival to the spinal unit. The
characteristics of patients with pressure ulcers will be discussed.
Conclusions
Pressure ulcers are common among patients upon arrival to a spinal unit. This leads to a delay
before active rehabilitation can start and consequently increased costs as the time in the hospital is
prolonged. Preventive programs should be developed in all departments.
Impaired Modulation Of The Soleus H-reflex During Balance Perturbation After Spinal
Cord Injury
DOROTHY BARTHELEMY1; MIKAEL BARJ2; ZOE MIRANDA3; MAUREEN
MACMAHON4
1Universite de Montreal_CRIR, Assistant Professor, Ecole de readaptation Pavillon du Parc, C.P.
6128, succ. centre-ville, Montreal, Canada; 2Universite de Montreal CRIR, BSc student, Institut
de readaptation Gingras Lindsay de Montre, 6300 Darlington, Montreal, Canada; 3Université de
Montreal CRIR, MSc student, Ecole de réadaptation - Pavillon du Parc, C.P. 6128, succ. centreville, Montreal, Canada; 4Institut de réadaptation Gingras Lindsay de Montreal, Physiotherapist,
6300 Darlington, Montreal, Canada
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Introduction: Individuals with incomplete spinal-cord injury (iSCI) are at risk of falls which
reflects in part decreased efficiency of postural reactions. In this study, we investigated the
neuronal networks underlying postural reactions by assessing changes in spinal excitability during
balance perturbation in individuals with iSCI.
Methods: Five men with iSCI (4 AIS D; 1AIS E) participated in this study (lesions from C5 to
L1). Perturbations were induced by randomly tilting the platform on which subjects stood, in a
forward or backward direction. Spinal excitability was assessed with Soleus (SOL) H-reflex,
using electrical stimulation of the tibial nerve. Single-pulses were applied randomly prior to and
at 25, 75, 100, 200 and 500ms after tilt onset. Data was compared to control participants (N=11)
Results: In controls, backward tilt induced an inhibition of SOL-H reflex from 75ms after tilt
onset, and reached a minimum at 200ms, where H reflex was decreased by 78%. In iSCI
participants the decrease in SOL-H reflex varied greatly ranging from 0% to 90%, and its onset
was delayed, occurring between 100 and 200ms. During forward tilt, SOL H-reflex was
facilitated in both groups, being increased by 59% in controls, but ranging from 0% to 164% in
iSCI participants. H-reflex facilitation was delayed in iSCI participants (200ms vs 100ms for
controls).
Conclusions: Preliminary data suggests that modulation of spinal excitability during balance
perturbation is impaired in individuals with iSCI. This deficit might contribute to the impaired
postural responses observed after iSCI.
Supported by Reseau Provincial en Adapatation-Readaptation (REPAR)
Dynamic Reorganization Of Lower Limb Cortical Representations After Spinal Cord
Injury.
MARINA MARTINEZ; ANDREW BROWN
Hotchkiss Brain Institute, University of Calgary, Calgary, Canada
Introduction: After incomplete spinal cord injury (SCI) impairing lower limb movements on one
side, mammals including humans often exhibit recovery of voluntary movements. Although the
motor cortex is crucial for the execution of voluntary motor acts, whether cortical plasticity
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participates in locomotor recovery is unknown. Herein, we evaluated, for the first time, the timecourse of bilateral cortical changes following an incomplete SCI.
Methods: Female Long-Evans rats were submitted to a spinal surgery consisting in a
laminectomy (Control group; n=8) or an incomplete SCI at T8 level (SCI group; n=8) aimed at
disrupting all sensorimotor tracts on one side (hemisection). Bilateral cortical reorganizations
were first assessed 1 or 2 weeks after the spinal surgery and were re-assessed 2 weeks after in the
same rats using intracortical microstimulation (ICMS). Lesion size was quantified histologically.
Results: In control rats, stimulation of either the left or right hindlimb motor cortex exclusively
evoked contralateral hindlimb movements. In SCI rats, ICMS applied to the de-efferented
hindlimb motor cortex (contralesional) no longer evoked movements of the hindlimb during the
first month after injury. However, the same stimulation applied to the ipsilesional cortex evoked,
over-time, movements of both hindlimbs, demonstrating that the residual corticospinal tract
gained a functional bilateral access to the spinal circuits below the lesion.
Conclusions: Our results show profound reorganizations of the intact motor cortex after
incomplete SCI that may contribute to the recovery of the affected limb and that may be
considered as a potential target for treatments.
Case Series Of Increased Weight Loss In Patients With Spinal Cord Injury Resulting From
Gunshot Wound
Henry Chou1; Guy Fried2; Mendel Kupfer3; Janice Schuld4; Holly Stevens5; Angela Luciani5
1Magee Rehabilitation Hospital, Thomas Jefferson Univ. Hospital PM&R residency, resident
physician, Philadelphia, USA; 2Magee Rehabilitation Hospital, Chief Medical Officer, 1513 Race
Street, Philadelphia, USA; 3Magee Rehabilitation Hospital, Physician, 1513 Race Street,
Philadelphia, USA; 4Magee Rehabilitation Hospital, Nurse Practitioner, 1513 Race Street,
Philadelphia, USA; 5Magee Rehabilitation Hospital, Registered Dietitian, 1513 Race Street,
Philadelphia, USA
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Introduction: As gun violence increases domestically, there is a rise in the number of traumatic
spinal cord injuries (SCI) from gunshot wounds (GSW). After a prolonged acute care course,
these patients often arrive to rehabilitation hospitals with significant pressure wounds and weight
loss. These complications often interfere with therapies and recovery.
Methods: Retrospective chart review of 5 patients admitted to a rehabilitation hospital between
October and December 2014 who have incomplete or complete SCI secondary to GSW. They are
compared to 4 similar aged SCI patients admitted in the same period without GSW using
Wilcoxon Rank-Sum test for Length of stays (LOS) at acute hospital and percent weight loss.
Results: Median LOS was longer for GSW group 46days vs 21.5days (p=0.11). Average weight
loss from onset of injury is 26.35% (GSW) vs. 12.5 % (Non-GSW, p=0.06). Percent weight loss
has positive correlation with LOS at acute hospital for both groups. GSW group has 4/5 patients
with grade III ulcer or worse vs zero for the non-GSW.
Conclusion: Preliminary results suggest a trend of increased LOS for GSW patients, which may
contribute to the increased weight loss. Weight loss with prolonged bed-rest increases the risk of
pressure ulcers, and complicates wound healing. There is a need to develop clinical protocol for
early intervention at the acute hospital level from an interdisciplinary rehabilitation team. There is
also a need for more research to better provide nutritional and immobilization guidelines for this
subset of SCI patients as this preliminary review has limited number of subjects.
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Quantitative MRI Techniques And Their Applications To Spinal Cord Injury
COHEN-ADAD JULIEN
Polytechnique Montreal, Montreal, Canada
General topic
This workshop focuses on quantitative magnetic resonance imaging (MRI) techniques
such as diffusion (DTI), functional MRI and spectroscopy and their applications to
spinal cord injury.
Learning objectives and expected workshop outcomes
Basic principals of quantitative MRI techniques
What is possible/not possible to do with MRI
How to apply quantitative MRI techniques to SCI patients
Specific presentations and/or discussions to be included in the workshop
Claudia Wheeler-Kingshott: Diffusion, Spectroscopy, MTR, Functional MRI
Julien Cohen-Adad: Acquisition and image processing methods.
Charles Guttmann: Application to MS.
Michael Fehlings (to be confirmed): Application to SCI.
How you will directly involve the audience in workshop discussions
Some topics will be left open for discussion, such as the specific details about how to
apply quantitative MRI techniques to patients with SCI. This topic will likely trigger
questions on a case-by-case basis, depending on the audience’s interest and
background.
Time allotments for presentations and discussions
15 min for each presentation + 5 min questions
10 min panel discussion at the end
Outline the role(s) for each listed participant in the workshop
Claudia Wheeler-Kingshott, PhD, is a physicist and expert in quantitative MRI
techniques. Her role will be to teach the audience about the principles of
quantitative techniques and their benefits for assessing spinal cord injury.
Julien Cohen-Adad, PhD, is a physicist and expert in quantitative MRI
techniques. His role will be to teach the audience about the difficulties of
applying quantitative MRI techniques to the spinal cord, and the existing
strategies to overcome these difficulties.
Dr. Charles Guttmann (Brigham and Women's Hospital, Harvard Medical
School). His role will be to give the rationale for imaging the spinal cord in MS
and to highlight with concrete examples what advanced techniques can bring to
clinicians.
Michael Fehlings, MD, PhD, is a neurosurgeon and expert in SCI. His role will
be to give the rationale for imaging the spinal cord in SCI and to highlight with
concrete examples what advanced techniques can bring to clinicians.
List any special requirements (other than standard audio/video equipment)
none
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Developing Novel Task-specific Approaches To Optimize Mobility After Spinal
Cord Injury.
LAURENT BOUYER1; DANY GAGNON2; RACHID AISSAOUI3; CYRIL
DUCLOS2; MILOS R. POPOVIC4
1CIRRIS - Université Laval, Professor, 525 Blvd W-Hamel, Quebec, Canada;
2Université de Montréal, Professor, Université de Montréal, Montreal, Canada;
3École de technologie supérieure, Professor, 1100, rue Notre-Dame Ouest, Montreal,
Canada; 4University of Toronto, Professor, 164 College Street, Room 407, Toronto,
Canada
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General topic:
After spinal cord injury, mobility is compromised and current rehabilitation
approaches rely mainly on weight supported treadmill training for users with residual
walking capacity, and classical wheelchair training for those who are wheelchair
bound. With recent technological advances such as robotic technology and
augmented feedback, additional avenues will now become available to complement
conventional rehabilitation therapy, for both walking and wheeling.
Learning objectives:
1. to expose the audience to recent advances in training therapies that take
advantages of models of motor learning, robotics, augmented feedback, and
functional electrical stimulation (FES);
2. to present pilot results on how these novel therapies could improve mobility
after spinal cord injury.
Presentations:
The workshop will consist of four short (15 min) presentations followed by an
exchange with the audience on their perception of the impact of the proposed
approaches to optimize mobility after a SCI.
1. Resistive robotic gait training to improve ankle dorsiflexion during walking (L.
Bouyer);
2. Multi-muscle vibration to provide augmented feedback during walking (C.
Duclos);
3. Haptics and wheeling (D. Gagnon/R. Aissaoui);
4. Use of multichannel FES therapy for improving voluntary walking function
(M.R. Popovic).
Walking and wheeling will be presented and discussed together, as two facets of the
challenge of mobility after spinal cord injury. Other elements discussed with the
audience will include: how future research should be oriented, and how research
results could best be uptaken in the clinical settings to be transferred most efficiently
to users.
Special requirements: None.
13:30 - 15:00
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Duluth
Chairpersons: Denise Tate;

13:30

Symposium On Incontinence And Sexuality
COURTOIS FRÉDÉRIQUE1; STACY ELLIOTT2; MARK NIGRO3; ANTON
EMMANUEL4
1Université du Québec à Montréal, Full professor, Department of sexology, CP 8888,

3064831

succ Centre-ville, Montreal, Canada; 2University of British Columbia, Clinical
Professor, Department of Psychiatry and Urology Sciences, Vancouver, Canada;
3University of British Columbia, Clinical Professor, Department of Urologic
Sciences, Vancouver, Canada; 4University College of London, Unit director,
Department of Neuro-Gastroenterology, London, UK
Introduction
Both sexuality and bladder-bowel functioning are rated as very high priorities for
persons with SCI. Incontinence is a predictably major interference with sexual
enjoyment.
Material and Methods
The workshop aims to improve the health care professional understanding of the
integration of these two top priorities (namely sexuality and bladder-bowel function)
with the basics of pelvic floor physiology and the alterations secondary to SCI. The
session will be centered around practical information on how to best manage
incontinence interference with sexual practices. This unique workshop will be
interactive and encourage audience participation.
Results
The symposium will be co-chaired by Frédérique Courtois and Stacy Elliott. Stacy
Elliott will introduce the topic by discussing sexual changes following SCI and
presenting the Multidisciplinary Framework of Sexual health. Mark Nigro will follow
introducing bladder function and innervation and describing the mechanism and
subtypes of neurogenic bladders and incontinence following SCI. Anton Emmanuel
will present on bowel function, moving from practical neurophysiology to subtypes of
neurogenic bowel dysfunction and incontinence following SCI. Frédérique Courtois
will conclude on the factors associated with increased risks of bladder and bowel
incontinence during sexual activity, and present practical tips to better understand and
prevent these incontinences.
Conclusion
Bladder-bowel incontinence can be a major threat to sexual function following SCI.
Understanding the mechanism of incontinence and learning about ways to prevent
them can enhance sexual satisfaction.
Abstract Authors
Stacy Elliott MD Clinical Professor, Department of Psychiatry and Urologic
Sciences, University of British ColumbiaPI, International Collaboration of Repair
Discoveries (ICORD) Co-director Sperm Retrieval Clinic, Vancouver
BCstacy.elliott@vch.ca
Mark Nigro MD FRCPC Co-director Sperm Retrieval Clinic, Vancouver BCPI,
International Collaboration of Repair Discoveries (ICORD) Clinical Professor,
Department of Urologic Sciences, University of British Columbia. nigro@mail.ubc.ca
Anton Emmanuel MD Consultant Neuro-GastroenterologistUnit Director, UCL,
UKa.emmanuel@ucl.ac.uk
Frédérique Courtois PhD Full Professor, Department of Sexology, Université du
Québec à Montréal; clinician Institut de réadaptation Gingras Lindsay de Montréal
and Institut de réadaptation en déficience physique de
Québeccourtois.frederique@uqam.ca
All authors have confirmed their participation.

13:30 - 15:00
13:30

Workshop 20

Mackenzie

Immune Responses To Traumatic Spinal Cord Injury: Data From Preclinical
And Clinical Studies
ONA BLOOM1; BRIAN KWON2; JAN SCHWAB3; JOHN BETHEA4
1Feinstein Institute/Hofstra North Shore-LIJ SOM, Assistant Investigator, 350
Community Drive, Manhasset, USA; 2University of British Columbia, Professor,
University of British Columbia, Dept. of Orthopedics, Vancouver, Canada; 3OHIO
STATE UNIVERSITY, PROFESSOR, Columbus, USA; 4DREXEL UNIVERSITY,
PROFESSOR, DEPT. OF BIOLOGY, PHILADELPHIA, USA

3068446

The general topic to be addressed is immune responses after traumatic spinal cord
injury (SCI), in alignment with the meeting theme of “immunological factors”. Little
is known about the biological responses that influence functional outcome after SCI.
This gap in knowledge limits our ability to promote functional recovery. One
biological response that has been observed in both preclinical and clinical studies of
SCI is inflammation. While elements of the inflammatory response are needed to
promote wound healing, inflammation has been proposed to worsen the zone of
injury, inhibit functional recovery and promote secondary complications of living
with SCI. Complex immune dysregulation is increasingly appreciated on both the
acute and chronic time scales. The learning objectives for the audience are to increase
understanding of: (1) data demonstrating local and systemic inflammation in
individuals with SCI, (2) proposed consequences of inflammation on functional
recovery, (3) other aspects of immune system dysregulation after SCI such as
immune depression, (4) responses to infection or vaccination after SCI in preclinical
and clinical settings. Ona Bloom, PhD (Feinstein Institute for Medical Research) will
chair the workshop, introduce the topic and present data on systemic inflammation in
individuals with either acute or chronic SCI. Jan Schwab, MD, PhD (The Ohio State
University) will discuss immune depression after SCI and will present associated data
identifying the first ‘disease modifying factor’ associated with poor neurological and
functional recovery after human SCI. Brian Kwon, MD, PhD (University of British
Columbia) will present data on local and systemic inflammation in individuals with
SCI and discuss potential consequences of inflammation on functional recovery. John
Bethea, PhD (Drexel University) will discuss recent preclinical studies investigating
vaccine therapy and CD8 memory in chronically injured mice. Each participant will
speak for 15-20 minutes with 5-10 minutes allowed for the audience to pose
questions. If this workshop is selected, all proposed speakers have agreed to
participate.
13:30 - 15:00

Workshop 21

Gatineau
Chairpersons: Michael DeVivo;

13:30

Epidemiology, Outcomes And Practical Principles In The Rehabilitation Of
People With Spinal Cord Damage Due To Tumor.
NEW PETER1; GIORGIO SCIVOLETTO2; MICHAEL STUBBLEFIELD3; RUTH
MARSHALL4
1Caulfield Hospital, Alfred Health, Clinical Lead, Spinal Rehabilitation Service,
Caulfield Hospital, 260 Kooyong Rd, Caulfield, Victoria, Australia; 2IRCCS
Fondazione S. Lucia, Spinal Unit Coordinator, Rome, Italy; 31) Kessler Institute for
Rehabilitation and 2) Rutgers New Jersey Medical School, 1) Director of Cancer
Rehabilitation, 2) Professor, West Orange, NJ, USA; 4South Australia Spinal Cord
Injury Service, Hampstead Rehabilitation Centre, Medical Director, Adelaide,
Australia
Workshop Title: Epidemiology, outcomes and practical principles in the
rehabilitation of people with spinal cord damage due to tumor.

3061839

Presentation Synopsis: Spinal cord damage due to tumor, both benign and
malignant, account for one of the most common causes of spinal cord damage. It
accounts for 15-30% of patients with non-traumatic spinal damage admitted into
spinal rehabilitation units that do not discriminate against this etiology. It is expected
that with population aging in future decades the incidence of this problem will
increase dramatically. The presence of tumor and spinal cord damage presents unique
challenges. Many spinal rehabilitation units do not routinely accept these patients.
However, it can be argued that these patients should ideally be managed in specialist
spinal rehabilitation units, in a multidisciplinary team, that also involves oncologists,
surgeons and palliative care.
Learning Objectives: At the end of the session participants will be able to:
Understand the epidemiology, clinical features and outcomes for patients with
spinal cord damage due to tumor.
Appreciate the practical considerations for staff working in spinal rehabilitation
units when managing people with spinal cord damage due to tumor.
Know the major complications of tumor and tumor treatments for patients with
spinal cord damage due to tumor as well as understand the management options
for these complications.
Presenters:
2 min - Introduction and chair: Ruth Marshall
15 min - Epidemiology, clinical features and outcomes for patients with spinal cord
damage due to tumor: Giorgio Scivoletto
20 min - Practical considerations for spinal rehabilitation units when managing
people with spinal cord damage due to tumor: Peter New
30 min - Complications of spinal cord tumors and tumor treatments, and their
management: Michael Stubblefield
23 min - Panel Discussion involving all speakers - chaired by Ruth Marshall.
Audience will be directly involved in questions to panel and discussion between
audience attendees. Will be facilitated by Dr Marshall and ‘roving microphones’.
NB: No special equipment needed.

