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laminectomy - A rare case report with literature review
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Introduction: Spinal epidural abscess is a rare but lethal condition. Its reported incidence ranges from 0.21.2% per 10000 hospital admissions. Holocord Spinal Epidural Space(HSEA) is an even rarer condition
associated with high morbidity and mortality.Management for HSEA is controversial and generally includes
a thorough surgical decompression with targeted antibiotic therapy. Despite the advances in radiology,
antibiotic therapy and surgical techniques mortality rate associated with HSEA is around 15%. This case
report describes a novel technique of keystone skip laminectomies at two sites in dorsal spine and surgical
decompression with the help of infant feeding tube in a case of HSEA.
Methods and Results
An 18-year-old previously healthy male presented with high grade fever and low back ache (VAS: 9/10) for 2
weeks and loss of bowel and bladder control for 4 days to our emergency department. There was no history
of trauma or any history of drug abuse .Muscle power in bilateral upper limb and lower limb was MRC grade
5. Sensations were intact and reflexes were universally mute. Over the next 24 hours his neurology
deteriorated rapidly with complete loss of muscle power in both upper and lower limbs and sensory deficit
upto 60 percent in all limbs. MRI showed hyperintense epidural collection extending from C2 to sacral
neural foramina with peripheral post contrast enhancement causing anterior displacement of cord. Patient
was planned for emergent laminectomy at T2 and T10 level for pus evacuation by suction and irrigation
using an infant feeding tube and complete decompression of the spinal canal. Post operatively patient
started on intravenous antibiotics for 4 weeks based culture report. Patient was mobilized with the help of a
walker and was discharged 4 weeks after surgery with motor power of MRC grade 4 in all four limbs. At the
end of 10 months patient recovered full motor power in all four limbs
Conclusion: This case presented here is peculiar because of a number of features. Firstly, no risk factors
could be identified. The patient was a young adult with no significant history that would predispose him to
develop an HSEA. Secondly, the technique used in this case is unique with respect to the level of
laminectomy and manoeuvre employed for pus evacuation. The patient achieved complete neurological and
functional recovery despite his pre-operative neurological status (stage 4). The outcome indicates good
prognosis of patients with HSEA with neurological deficit when considered for emergent surgical
decompression
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Introduction
In India, the incidence of penetrating spine injury (PSI) is increasing because of the increased use of
advanced ballistics (missile PSI) among military personnel and sophisticated tools and construction
instruments like nail-guns or drills (non-missile PSI) among civilians. These injuries are associated with a risk
of neurological damage, central nervous system infections, vascular injury, dural tear followed by CSF
leakage, and spinal instability.
Case presentation
A 35-year-old male presented with a non-missile PSI with retained iron nail bisecting his dorsal spinal cord,
without any motor deficits. Patient presented with only left lower limb proprioceptive loss and L1–L3
paresthesia. CT and MRI scan showed the iron nail passing through the T8-T9 vertebral level in sagittal view
and passing through the middle of the spinal canal in axial view. Nail removal was done on emergent basis
without any further neurological damage.
Discussion
To the best of our knowledge, this presentation of a non-missile PSI and has not been previously reported.
The specific clinical presentation of this distinct type of injury to the midline structures of the spinal cord is
hence named “midline cord syndrome”.
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Objective: To evaluate the pattern of bone loss and its consequences in a group of spinal cord injured
patients managed at the Spinal Unit-Royal Rehabilitation Centre (RRC)-King Hussein Medical Center (KHMC)
and its correlation to level, extent of injury, age and time post injury.
Methods:This is an extention for a previous study; The Bone Mineral Density (BMD) was measured in a
group of patients who sustained Spinal Cord Injury (SCI) (mean duration of SCI 8.6 years) who completed
their medical and rehabilitation program at Spinal Unit-(RRC) during the period July, 2003 to Dec, 2018.
BMD was measured by dual energy x-ray absorptiometry in the lumbar spine and femoral neck, patients
were diagnosed to have osteoporosis according to World Health Organization (WHO) criteria and their
fracture’s risk was described from this score using published data. Their spinal injuries were classified
according to American Spinal Injury Association Impairment scale (AIS) ranging from A-D.
Results: 76 patients were included in the study; there were 62 males and 14 females with male to female
ratio (4.4:1). Their age ranged between 13-71 years (mean age 39.5 years). Bone loss indicated by low BMD
revealed that femoral region is predominantly affected with relative preservation of the lumbar spine.
Abnormal BMD values were detected in 83.6% of subjects.
A positive correlation was noticed between the time following the injury and the degree of osteoporosis.
Individuals with complete injuries showed lower bone mineral density values compared to those with
incomplete lesions. No significant correlation was found regarding their age and gender.
Conclusion: Osteoporosis have a huge impact on the individual with SCI. During the acute phase of injury
there is need for a prevention strategy to prevent initial, rapid osteoporosis, and to improve rehabilitation
outcomes in chronic stages by different means of medical treatment and scientific advances to improve the
effectiveness of rehabilitative approaches.
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Introduction:
For almost 20 years individuals and organisations have been engaged in the establishment, management
and implementation of Regional SCI Networks.
These Networks have proven to be effective and efficient in promoting cross regional exchange, learning,
education, technical capacity development support and research in the field of SCI management. They
provide a platform that is enabling health care professionals, SCI consumers, policy makers and managers to
come together, share problems , celebrate successes and to find new and innovative approach’s to
increasing services and opportunities for people with SCI.
Background:
In 2001 the Asian Spinal Cord Network was established following a meeting of regional expert in
Bangladesh. ASCoN today has 75 member organisations in 18 countries across Asia. Through ASCoNs work
•
Organisations working in the field of SCI management can address similar problems being faced
•
There is increased opportunities for ASCoN member organisations to learn from each other
•
Good examples of SCI management can be replicated across the Region through exchange, training,
mentorship.
In 2015 the African Spinal Cord Injury Network (AFSCIN) was established. Drawing on lessons from ASCoN ,
consumers and healthcare workers with an interest in the enhancement of SCI care in Africa came together
in Botswana in November 2015 and the Network was officially formed and initiated .
Over the past three years I (Dr Rami Al Ahmar), Member of the Education Committee of ISCoS and
representative of the MENA region has been discussing with colleagues the possibility of establishing an SCI
network in the Region. The following countries have expressed an interest Jordan, Iraq, Egypt, Syria, KSA,
Kuwait, UAE,…..in becoming part of this Network and it was established during the last PAN ARAB PM&R
congress and the parallel ISCoS workshop which was held in AMMAN October 2017, arrangement and
organisations were done to launch officially the network during the very successful 1st MENA SCI meetings
and workshops in collaboration with the 8th Annual Rehabilitation and disability conference in Fez ,
Morocco 7-10th March 2019
Suggested Next Steps:
To join small number of SCI units in the MENA region same as the one at King Hussein Medical Centre in
order to be the base of MENASCI a small group of then looking for interested Doctors and champions
interesting in SCI to join committees for SCI MENA.
Future plans; Increase number of the MENA SCI Members and SCI unit (Dr, Nurses, PT, OT, Peer Counsellors,
Psychologists, Consumers…etc) Regular annual meeting to exchange experiences Translations for elearning
online website Add modules for: Consumers in Arabic Incorporate into undergraduate curriculum & online
courses Better coordination of SCI training workshops Work with regional societies to support/encourage
Grow the professional support groups Encourage sharing of resources – avoid duplication Find
champions/experts to run social media professional support groups for different languages Creation of a
MENASCI Website, run by consumers.
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Dr Elena Andretta1, Dr Massimo Balladelli2, Dr Dino Sgarabotto3, Dr Antonella Bertazzo4
1

Urology Department - General Hospital, 2Microbiology Unit - General Hospital , 3IRCCS San Camillo , 4Department
Pharmaceutical and Pharmacological Sciences - University

INTRODUCTION
This study aimed to determine if intravesical aminoglycosides reduce the rate of recurrent urinary tract
infection (rUTI) in neurogenic bladder (NB) patients (pts) on intermittent catheterization.
METHODS
We retrospectively reviewed our database regarding pts treated with prophylactic intravesical
aminoglycosides (gentamicina 80 mg or amikacina 500 mg diluted with 10 cc of saline water).
Aminoglicosides were self-administrated every other day after the last catheterisation or after removal of
nocturnal catheter in 3 pts.
UTI were defined as symptoms consistent with UTI plus the need for antibiotic treatment.
RESULTS
In December 2018 14 out of 19 pts (12 males and 2 females, median age 43 years) were evaluable. Etiology
of NB was 86% spinal cord injury (SCI), 7% spina bifida e 7% Devic’s disease. The NB was overactive bladder
with dyssinergia in 11 pts and underactive bladder in 3 cases. Pts performed in average 4 clean intermittent
catheterisation by day and 3 used indwelling catheter in night time. All pts began intravesical
aminoglycosides after at least 3 acute pyelonephritis (min 3 max 8) in the last 6 months due to multidrug
resistant bacteria Amikacina was used in 4 pts, based on the last antibiograms in which amikacina had a
better minimum inhibitory concentration (MIC) than gentamicina.
All pts were strictly evaluated during treatment and the therapy with intravescical aminoglycosides lasted in
average 8 months (min 1, max 10). All pts didn’t have UTI during therapy and 6 became long-user of
intravesical aminoglicosides (average for 43 months, min 3-max 5 years) otherwise UTI reappered in 5 pts or
were more frequent in 1 pt. In 3 more cases intravesical aminoglicosides are used as needed with high
success in preventing UTI and in order to avoid systemic antibiotics.
No adverse events were reported.
CONCLUSIONS
Intravescical aminoglicosides solved recurrent UTI in 100% of 14 pts. Morevover 42.8% of them continue
the treatment on a long-term basis and 21% use intravescical amynoglicosides as needed to prevent cystitis
development.
Bibliography
1) Abrams P, Hashim H, Tomson C, Macgowan A, Skews R, Warren K. The use of intravesical gentamicin to
treat recurrent urinary tract infections in lower urinary tract dysfunction. Neurourol Urodyn. 2017 Nov;36(8
2) Pietropaolo A, Jones P, Moors M, Birch B, Somani BK. Use and Effectiveness of Antimicrobial Intravesical
Treatment for Prophylaxis and Treatment of Recurrent Urinary Tract Infections (UTIs): a Systematic Review.
Curr Urol Rep. 2018 Aug 9;19(10):78
3) Stalenhoef JE, van Nieuwkoop C, Menken PH, Bernards ST, Elzevier HW, van Dissel JT. Intravesical
Gentamicin Treatment for Recurrent Urinary Tract Infections Caused by Multidrug Resistant Bacteria. J Urol.
2019 Mar;201(3):549-555

286
Evaluating and managing syringomyelia-associated symptoms from an
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Introduction
Syringomyelia is defined as a longitudinal cavity within the spinal cord, usually associated with spinal cord
injury or Arnold-Chiari malformation. It also occurs frequently in relation to congenital dysraphism.
Syringomyelia may cause pain and loss of neurological function and is often progressive. Patients with
syringomyelia are often referred to “conservative treatment” as an alternative to surgical intervention. In
relation to both, functional outcome and quality of life have been claimed to be equally or more effective in
certain cases. However, it remains unclear, what the term “conservative treatment” actually implies: Mere
observation as well as active physiotherapeutic management or various self-help strategies that may or may
not be supervised by therapists might occur.
Methods
The focus of this study is syringomyelia as a complication to traumatic or non-traumatic spinal cord injury
(tumors, inflammation with arachnoiditis, bleeding).
A literature search was performed in order to identify papers that describe and evaluate ”conservative”
approaches to managing the condition (including initial evaluation as well as follow-up). We searched the
PubMed, EMBASE, Web of Science and Scopus databases combining relevant search terms1.
Results
A total of 990 studies were retrieved using the search terms, 194 were selected for full-text scanning
according to the study criteria and 63 for data extraction. After data extraction we only found a very limited
number of studies describing a “conservative” approach in details. In some papers, a ”conservative”
approach was described as an alternative to surgery, but the exact content of the conservative approach
was not defined. Other cases referred to ”physiotherapy” as a part of the approach, but without
specification. The paper "Are Established Methods of Physiotherapeutic Management for Long-term
Neurological Conditions Applicable to ‘Orphan’ Conditions such as Syringomyelia?" by Smith et al (2014) is,
according to this study, the only paper that provides a more detailed analysis of the effects of
“physiotherapy”, but as a general term without specifying the exact therapeutic approaches used. Equally,
results of interventions were mostly defined as improvement or deterioration without specific relation to
function, activity or quality of life. Furthermore, Haas et al (2005) reported positive effects of a chiropractic
approach on the symptoms of a patient diagnosed with posttraumatic syringomyelia, and Sixt et al. (2009)
reported upon the quality of life and the positive effects of physiotherapy experienced by patients with
syringomyelia.
Conclusions
The exact implications of “conservative management” and “physiotherapy” are hardly described in the
literature. While some studies point at physiotherapy or chiropractic being effective in alleviating
symptoms, improving function, activity and participation as well as quality of life, it is not possible to
conclude which physiotherapy concept is most effective.

With the limited evidence available, a systematic approach is needed for further research on the
effectiveness of physiotherapy and an activity based approach to managing syringomyelia conservatively.
We provide a proposal (as basis for further discussion and research) for assessment, conservative
management and follow-up of patients with syringomyelia, based on the limited references available as well
as our own clinical experience.
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" Physiotherapy interventions for spasticity management after spinal cord
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Introduction - Spasticity is one feature of the upper motor neuron syndrome. More than 80 percent of
people with sci have spasticity.It can interfere with normal movement, gait, transfers and normal activities
of daily life.
Methods - Manual techniques, weight bearing, positioning, pain management, cryotherapy.
Results- A special questionnaire made for data collection and the data was collected from 45 patients. After
8 to 12 weeks of physiotherapy intervention along with pharmacological intervention the survey finding
showed changes in Modified Ashworth Scale Grade 2 to grade 1 and Grade 3 to 1.
Conclusion - Spasticity leads to spasms, pain and contractures which is a debilitating secondary
Complication of SCI
. So proper physiotherapy interventions is very important for SCI patients in order to give a good quality of
life make them independent.
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Electro ventilation: From simple principle to acceptable and reliable
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Aim of this contribution is to show steps of the development of electro ventilation.
M&M: Selective use of the literature.
Ure in 1819 demonstrated in Glasgow the possibility to induce useful movements in a “freshly hung
criminal” by electrical stimulation. - Duchenne intended his electro ventilator to be used for resuscitation of
emergencies; electro ventilation was widely used during the latter half of the 18th century. Duchenne’s
exhaustive studies of electrostimulation were possible because of a person without sense for pain. Postoperative heart block was a feared complication during the pioneer period of open-heart surgery.
Circumventing skin resistance by leaving a wire for up to five days to the heart after surgery made painless
pacing possible in conscious patients. - In 1959 Glenn developed the inductively fed pacemaker to prevent
the infection ports of skin-penetrating wires, to avoid pain and burns of transcutaneous pacing, and to avoid
bulky implanted batteries.
Glenn further developed his heart pacer to the diaphragm pacer (DP), to stimulate the phrenic nerves
instead of a failing respiratory centre. In 1976 DP worked successfully in most patients, but rarely longer
than 12 hours because of a mysterious “electrically-induced” motor unit fatigue. – It turned out that fatigue
had not been caused by the electric current but by using too high a stimulation frequency, 20Hz. – In 1976
Salmons published that, in rabbits, within six weeks development of slow-twitch fatigue resistant muscle
fibres can be induced by chronic stimulation with frequencies below 8Hz. Glenn introduced the method into
clinical use; he used a stepwise reduction of the stimulation frequency of 2 Hz a week, the initial vibration of
which patients tolerate. His conditioning takes 5 months to completeness. Since 1984 electro ventilation is
possible without interruption 24 hours every day life-long. – The phrenic nerve is one nerve containing
intermingling axons; each axon controls muscle fibres in about 70% of the diaphragm. Therefore, a stimulus
to one fourth of a phrenic nerve will cause contractions of muscle fibres in the whole diaphragm causing a
normal diaphragm movement. When stimulating four different compartments of the nerve sequentially at
10 Hz each the EMG of the diaphragm shows 40Hz, the fusion frequency of the human diaphragm. Thus, for
the muscle fibres, it is two to three weeks of frequency reduction to be transformed into slow-twitch fatigue
resistant fibres when using multipole sequential phrenic nerve stimulation (PNS). Now, with four-pole
sequential stimulation the conditioning period does not prolong the stay in a rehabilitation institution.
Results: Scientific interest and/or the wish to help were the promoting forces in the pioneer period of
electro ventilation. Further development of the reliable respiratory device of today took more than 30 years
of enthusiastic work relying on private and public funding. Manufacturing such life sustaining device today
demands for highest and most expensive regulatory compliance.
Conclusion: Despite the resulting high initial outlay, compared to mechanical ventilation the reduction of
respiratory infections and airway nursing with PNS pay off for the higher investment within two years.
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Introduction: Intermittent catheterization (IC) is the preferred means of bladder management for those
with spinal cord injury (SCI), as it enables patients to retain independence. Various branded options are
available; however, the degree to which they differ in terms of "real-world" effectiveness and safety is not
well understood. While retrospective studies of existing information (e.g., chart review) are the least costly
and fastest means to compare outcomes by brand in real-world settings, ICs are not randomly allocated.
Accordingly, the question of whether differences in outcomes are attributable to IC brand versus patient
characteristics (i.e., confounding) must be addressed. As an initial step, we sought to understand the degree
to which the demographic and clinical characteristics of SCI patients differ prior to initiation of various IC
brands.
Methods: Seventy-three consecutive adult (aged ≥18 years) patients with recent SCI from two European SCI
centers (Neurologic Rehabilitation Center Godeshohe e.V. Bonn, Germany; Sint Maartenskliniek, the
Netherlands) were identified. The date of IC initiation was deemed the index date, and patients were
stratified based on brand received on that date (Hollister’s VaPro® ["Hollister"] vs. other brands of IC
["Other"]). Exclusion criteria included active infection on index date; evidence of serious kidney disease or
kidney stones any time during the study period; or evidence during follow-up of illness, hospitalization, or
procedures that may interfere with IC. Demographic and clinical characteristics were ascertained from
information within patients' medical records and summarized using descriptive statistics (e.g., counts,
percentages). Standardized differences were used to compare groups, with values of >0.10 assumed to
indicate meaningful differences between the groups.
Results: Of the 32 characteristics assessed, 23 (71.9%) had standardized differences that exceeded 0.10.
Measures with differences >0.30 included age ≥60 years (44.4% Hollister vs. 21.8% Other), male gender
(94.4% vs. 70.9%), American Spinal Injury Association grade A or B (55.6% vs. 78.2%), sacral injury (11.1% vs.
1.82%), alcohol use (44.4% vs. 23.6%), benign prostate hyperplasia (11.1% vs. 1.82%), diabetes (0.0% vs.
7.3%), pre-index use of herbal supplements (27.8% vs. 41.8%), pre-index use of sleeping aids (16.7% vs.
5.5%), and pre-index use of indwelling catheterization (100% vs. 81.8%). Measures with differences >0.20
(but not >0.30), included age ≥40 years (66.7% vs. 54.6%), SCI resulting from accident (72.2% vs. 61.8%),
smoking status (38.9% vs. 27.3%), pre-index any infection (38.9% vs. 27.3%), asymptomatic bacteriuria
(33.3% vs 23.6%), and pre-index use of antibiotics (88.9% vs. 78.2%). Measures with differences >0.10 (but
not >0.20) included cervical injury (33.3% vs. 25.5%), thoracic injury (44.4% vs. 50.9%), tetraplegia (33.3% vs.
25.5%), pre-index use of pain relievers (55.6% vs 49.1%), and coronary artery disease (0.0% vs. 1.8%).
Conclusions: In an era of limited resources, questions around the comparative value of branded ICs will
require answers. Because important differences exist between patients with recent SCI who initiate IC with
VaPro versus other brands, appropriately accounting for these (e.g., multivariate methods) will be an
important component of examinations of comparative effectiveness and safety. Failure to do so may
introduce selection bias and cause spurious associations.
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Introduction: Many patients with spinal cord injury (SCI) experience neurogenic bladder dysfunction and
urinary retention. Among existing options for bladder management, intermittent catheterization (IC) is
preferred as it allows SCI patients to live independently without the need for continuous indwelling
catheterization. Nevertheless, there are risks of catheter-related complications, including but not limited to
urinary tract infection (UTI). We examined the incidence of UTI and other catheter-related complications
among “real-world” SCI patients who initiated IC.
Methods: We identified and reviewed the medical charts of consecutive adult (aged ≥18 years) patients
with recent SCI who underwent rehabilitation at two European SCI centers (Neurologic Rehabilitation
Center Godeshohe.e.V. Bonn, Germany; Sint Maartenskliniek, the Netherlands). The date on which IC was
initiated was deemed the “index date,” and follow-up spanned the three-month period including and
following this date. Exclusion criteria included active infection on the index date; evidence of serious kidney
disease or kidney stones any time during the study period; or evidence during follow-up of illness,
hospitalization (e.g., fever, cloudy urine), or procedures that may interfere with IC. We assessed incidence
of UTI using multiple definitions, including: (1) National Institute on Disability and Rehabilitation Researchbased; (2) United States Centers for Medicare and Medicaid Services-based; (3) ≥105 colony-forming units
[CFU]/mL) plus ≥1 UTI symptoms; (4) European Association of Urology-based; (5) ≥105 CFU/mL plus ≥100
leukocytes/mm3; and (6) mention of “UTI” or related term(s) in the medical record. Other catheter-related
complications were based on mention of relevant terms. For each outcome, incidence rates were expressed
in terms of events per 100 person-months (PM) and were calculated as the total number of patients with
the event during follow-up divided by the corresponding person-time at risk (in days), multiplied by 30.
Kaplan-Meier methods were used to examine time to each event.
Results: A total of 73 patients were identified who met all selection criteria; 77% were men, 64% were
American Spinal Injury Association Grade A or B, and 27.4% had evidence of colonization during pre-index.
Fifty-eight percent met ≥1 definitions for UTI during follow-up (rate: 31.5 UTIs per 100 PMs), ranging from
14% (5.3 per 100 PMs) with Definition #1 to 45% (22.7 per 100 PMs) with Definition #6. Median time to UTI
was 41 days, ranging from 42 days (Definition #6) to 81 days (Definition #5). Thirty-three percent of patients
had evidence of other catheter-related complications during follow-up (24.7 per 100 PMs), including urinary
incontinence (17.8%; 8.0 per 100 PMs), hematuria (12.3%; 6.1 per 100 PMs), urethral bleeding (5.5%; 1.9
per 100 PMs), and sepsis (5.5%; 1.9 per 100 PMs).
Conclusions: Depending on definition used, between one-in-seven and one-in-two patients with recent SCI
experienced UTI within three months of initiating IC in a rehabilitation setting; one-in-three experienced
other catheter-related complications during this period. As underlying etiologies tend to be heterogeneous
and include physiologic and environmental exposures, a better understanding of key risk factors associated
with these complications are needed to minimize risk of UTI and other catheter-related complications
among patients with SCI who initiate IC.
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Introduction: Cases of delayed neurologic deficits after posterior spinal fusion (PSF) for scoliosis have been
sparsely reported. We report a case of significant post-op paraplegia presenting 36 hours after attempted
correction of severe scoliosis in an adolescent. This case is unique because of the delayed onset of paralysis
and the uncommon treatment method (surgical decompression with pediculectomy).
Methods: A 13-year-old girl presented with a severe scoliosis of 125°, stable Chiari I malformation, and an
otherwise normal MRI and neurologic examination. The patient underwent screw instrumentation from T2L2 with Ponte osteotomies from T4-T12. There was a transient drop in transcranial motor evoked potentials
(TcMEPs) during apical Ponte osteotomies which returned rapidly with an increase in mean arterial pressure
(MAP). A second transient decrease in TcMEPs occurred with attempted rod implantation and curve
correction, and TcMEPs returned immediately after the corrective forces were removed. The case was then
aborted and she awoke with a normal neurological exam. On post-op day (POD) 2, the patient had a brief
MAP drop to 70 mmHg overnight. The patient awoke with complete paralysis of her bilateral lower
extremities and altered sensation. MAP was elevated to > 90 mmHg with a slight motor improvement. CT
scan/myelogram revealed appropriate placement of instrumentation with lack of dye at the apex of the
deformity. It was felt that the spinal cord was draped across the concave pedicle, causing cord ischemia.
Emergent laminectomy and concave pediculectomy were performed. No epidural hematoma was identified,
but the cord was draped over the apical pedicles.
Results: After decompression surgery, the patient’s motor strength improved to 5/5 by POD 3 with the
patient’s MAP kept at > 90 mmHg for 72 hours. The patient subsequently underwent successful completion
of her PSF without complications one week later. Two years post-op, the patient has a normal exam and
maintenance of curve correction to 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
laminectomy with apical concave pediculectomy. After loss of TcMEP signals, strict maintenance of MAP >
90 mmHg during the perioperative period is paramount. Concave pediculectomy was essential to reverse
the paralysis. Consideration may be given to stabilization of the spine during Ponte osteotomies in severe
curves to prevent the spinal column curve from worsening and further draping of the spinal cord across the
pedicle.
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Validation of a clinical prediction rule for ambulation outcome after non-traumatic spinal cord injury.
Sturt, R. Hill, B. Holland, A. New, P. Bevans, C.
Alfred Health, Caulfield Hospital, Caulfield, Victoria, Australia
Introduction:
People who have sustained a spinal cord injury (SCI) prioritize return to walking as a key outcome.
Predicting the ability to walk is of utmost importance in the clinical setting. This study aims to validate a
Clinical Prediction Rule (CPR) for ambulation in a non-traumatic SCI (NTSCI) population.
Methods:
A prospective cohort study of adults with confirmed NTSCI recruited between April 2013 and July 2017.
Data based on the original CPR were collected from participant’s medical records and by interview. The
SCIM item 12 was used to quantify the ability to walk at 6 and 12 months. A receiver operator curve (ROC)
was utilised to determine the performance of the CPR.
Results:
The area under the ROC curve (AUC) was 0.935 confidence interval (CI) 0.855-1.00, similar to the results of
the original study (0.956, 95% CI 0.936-0.976). The CPR predicts who will not walk with a high degree of
accuracy (22/23, 96%). It predicts who will walk less accurately (21/29, 72%), particularly for those aged
over 65 years (4/9, 44%) vascular diagnosis (4/9, 44%) and those with an AIS C classification (6/11, 55%).
Conclusion:
Overall, the AUC for this CPR performs comparably with previous studies in traumatic SCI. The rule is very
accurate in predicting those who will not walk in this cohort. In those it predicts will walk accuracy appears
to be impacted by age, diagnosis and injury classification. Further research with larger sample sizes is
required to determine if the trends identified in this study are generalisable.

277
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The International Survey on SCI (INSCI) is a self-report, community survey that has been implemented in 22
countries, representing all 5 of the WHO world regions, that has been designed to collect for the first time
information about the complete lived experience of persons with SCI: This innovative survey is based on the
WHO-ISCOS Report International Perspectives on SCI (2013) and collects Information on health, functioning
at the body and person levels, on personal and environmental, contextual factors that facilitate or hinder a
person's participation, and indicators of wellbeing. INSCI has extensive coverage of major life activities, in
particular employment, as well as lifestyle risk factors and information about the availability and
accessibility of a variety of health, rehabilitation and social services. Results from the first wave of INSCI
have now been collected, the data cleaned, and analysis is proceeding. The extensive proposed publication
plan for INSCI results incudes 6 basic papers on methodology and recruitment strategies, as well as
applications of graphical modelling techniques on functioning across countries, a comparative review of
social responses to the functioning needs of persons, an analysis of work participation and impact of
environmental factors. A second series of comparative papers will appear in due course followed by
national discussion papers. In this Workshop we will introduce the INSCI study and provide a summary of
the cohort profile. Following this results from data on work participation and environmental factors will be
reviewed. The session will conclude with a review of further publication plans and the way forward toward
implementation, at the national and regional Levels, of the results of the INSCI survey.
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Anti-inflammatory Pharmacotherapy Slows a Hastened Atherogenesis
Accompanying SCI: Evidence for Novel Inflammatory Cytokines as Disease
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Introduction: The widely reported appearance of atherosclerotic disease (AD) risk factors after SCI raises a
fundamental question of whether – or to what extent - SCI hastens the trajectory of atherogenesis. The
covert progression of AD with SCI is disconcerting in that it may not be identified by ‘typical’ warning signs.
Here we examined in mice with a double mutation of the ApoE gene (ApoE-/-) whether SCI hastens the
trajectory of AD development, and evaluated whether anti-inflammatory pharmacotherapy slowed AD
progression. We also analyzed whether inflammatory cytokines can be used as novel candidate biomarkers
to predict AD progression.
Methods: 16-week old ApoE-/- mice were subjected to a severe (65 kDyne) contusion SCI (T9). SCI mice
were randomized to 3 groups: SCI only, SCI + Salsalate [120 mg/Kg/day i.p.] and SCI + Vehicle, and serially
sacrificed at, 20-, 24-, and 28-weeks of age. Laminectomy only control groups (sham) were serially sacrificed
at 16, 20, 24, and 28 weeks of age to provide innate rates of AD progression. Whole blood was collected,
centrifuged (5,000 x g, 15 min), and serum stored at -80 degrees C. Inflammatory cytokines were analyzed
using a Mouse Cytokine Panel (23 analytes; EMD Millipore). Hearts and aortas were harvested intact, fixed,
and prepared en face. The aortic tree was stained with oil-red-O (ORO) for histomorphometric calculation of
AD lesion area.
Results: Quantification of lesion area in the aortic arches (AA) showed a significant increase in ApoE-/- mice
at each time point, illustrating a native trajectory of AD lesion progression in ApoE-/- mice. Greater AD
lesion area was observed in SCI than sham ApoE-/- mice at 24- and 28-weeks, illustrating a significant effect
of SCI on the rate and extent of AD lesion progression. Salsalate treatment significantly slowed the lesion
development observed following SCI, and lesion area was not significantly different from control at these
time-points. Group expression of serum inflammatory analytes showed significant between-group and
across time-point differences for five analytes: MCP-1, IL-1b, IL-6, CCL5, and TNFa. Subsequent univariate
multiple regression showed that MCP-1 significantly predicted AA lesion, and simple linear regression
indicated that each of the five analytes significantly predicted AA lesion. (All p’s<0.05).
Conclusions: These findings provide the first pre-clinical evidence that SCI accelerates AD development, and
that anti-inflammatory treatment reduces the impact of SCI on AD progression. Importantly, we reveal
novel candidate inflammatory biomarkers that predict AD progression and might serve as future targets for
therapeutic intervention.
Support: This project was funded by the Craig H. Neilsen Foundation, Grant #340428.
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Dr. Vanesa Bochkezanian (25-minute presentation):
Neuromuscular electrical stimulation (NMES) is a commonly-used intervention in rehabilitation programs to
generate musculoskeletal adaptations and promote health benefits in people with spinal cord injury (SCI).
This presentation will start with a basic introduction on the use of electrical stimulation, so it can be applied
efficiently in the clinical practice. This presentation will continue with a focus on the latest evidence about
the effects of different application forms of NMES and FES to improve musculoskeletal adaptations, improve
physical health and reduce symptoms of spasticity in persons with SCI. Finally, recent data from our
systematic review about the effects of electrical stimulation parameters in managing spasticity after SCI will
be presented. At the end of the presentation the audience will be invited to discuss the content, ask
questions and provide feedback.
Dr. Ashraf S. Gorgey (25-minute presentation):
Different forms of electrical stimulation are currently used for muscle conditioning and restoration of
locomotion in persons with SCI. The basic physiological and clinical principles of these forms are still
obscured to the clinicians. This section will introduce different applications including surface neuromuscular
electrical stimulation (NMES) /functional electrical stimulation (FES), long pulse width stimulation (LPWS),
trans-spinal stimulation and epidural stimulation. Surface NMES-induced resistance training could elicit
robust muscle hypertrophy in persons with SCI, which can improve the overall metabolic health and
mitigate cardiovascular risk factors. The benefits include increases in the evoked peak isometric and
dynamic torque independent of increases in muscle size and parameters of bone health. Additionally, for
muscles that do not respond to standard NMES, LPWS may be used in denervated muscles to restore
muscle size in those with lower motor neuron injury.
This section will focus on applications of NMES /FES and LPWS that have been widely used to restore muscle
size, improve cardio-vascular metabolic health, decrease spasticity and improve quality of life after SCI. It
will also present evidence on how such applications of trans-spinal or epidural stimulation may facilitate
recovery of locomotion including improving rhythmic EMG pattern after SCI.
Dr. Nazirah Hasnan (25-minute presentation):
Restoration or improvement of locomotor function is one of the primary goals for people with SCI.
Locomotor training for walking is therefore used in rehabilitation after SCI. Amongst the foundational prerequirements to improve locomotor skills include appropriate weight-bearing and standing performance, as
standing is a necessary component of many functional tasks. There is a consensus that a prolonged FESsupported paraplegic standing may provide enormous health benefits and an improved quality of life. This
presentation will discuss the benefits of standing, the strategies used for standing and presentation of
recent data from our systematic review on strategies to restore prolonged FES-supported standing in
persons with paraplegia and low tetraplegia for the promotion of their health, physical functioning and
participation.
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Improved survival and functional outcomes after treatment of oncological
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Introduction: A spinal cord injury is diagnosed during life in 2.5-6% of all cancer patients, usually in the
context of an extensively disseminated disease. This concerns approximately 1700 patients per year in the
Netherlands.
Individuals can benefit from inpatient rehabilitation programs, in spite of increased medical co-morbidity
and the challenge to combine adequate oncological treatment with rehabilitation in the rehabilitation
setting. Specific areas of improvement can include adequate bladder and bowel management, functionality,
education & prevention of long term complications and organising the necessary medical devices,
adaptations and arranging (professional) assistance.
Full access to clinical rehabilitation treatment is often limited due to concerns about additional oncological
treatment, medical complexity and expectated poor condition of the patient.
Due to these challenge the goals for rehabilitation are often limited. Therefore inpatient rehabilitation is
mainly considered for patients with a good chance of survival, higher life expectancy and limited
neurological deficits.
We asked ourselves whether improved oncological treatment with subsequent better survival and
functional outcomes justifies better accessibility and intensification of rehabilitation
Methods:
The main goals for inpatient rehabilitation are to improve the quality of life and regain independence. If
there is a shortened life expectancy, the rehabilitation is preferably done in the shortest possible time. In
the Netherlands we invest in a condensed 6-week clinical multi-disciplinary rehabilitation program to
achieve limited goals in psychological wellbeing, spirometry, ADL activities, transfers, wheelchair use,
ambulation, appropriate bowel and bladder care and prevention of major complications by adequate
education on skincare and nutrition. The program includes patients with a life expectancy of more than 1
year, no need for simultaneous cancer treatment and the likelihood that discharge to home is possible.
This program was introduced and implemented more than a decade ago. Since this time oncological
treatment improved so that life expectancy and remaining complications are favorably influenced.
In this study we want to present medical and functional results of patients who have followed the program
in the last 2 years.
Results: We compared medical and rehabilitation outcomes of patients in a condensed rehabilitation
program for oncological patients in the last 2 years in our centre with the inclusioncriteria set at the start of
the program, over a decade ago. With this comparison we hope to conclude if the present condensed 6week programme is still the best option or if goals and/or the length of the programme should be adjusted.
Conclusion: The last decade survival rate and life expectancy after treatment for spinal cord tumors
improved significantly. Patients with spinal cord tumors benefit from inpatient rehabilitation programs with
better outcome on independency in daily living, psychosocial wellbeing and prevention of longterm
complications.
Better results of medical oncological treatment and outcomes after rehabilitation justify an expansion and
intensification of clinical rehabilitation for patients with spinal cord tumors.
Therefor access to rehabilitation should be increased.
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Spinal cord injury confers bladder cancer risk: lessons from a comparison
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INTRODUCTION: Life expectancy for people with spinal cord injury/disease (SCI/D) is increasing due to
modern advances in treatment methods and in neuro-urology. Thus, developing urinary bladder cancer
(UBC) is gaining importance. It has been concluded that SCI may be a risk factor for urinary bladder cancer
by a considerable number of studies. However, the pathomechanism leading to an increased bladder cancer
risk in patients with SCI/D remains to be elucidated.
METHODS: Single-center retrospective evaluation of consecutive in- and out-patient data with spinal cord
injury between January 1st 1998 and December 31st 2018 was carried out. For comparison, publically
available UBC data of the German population obtained from the center for cancer registry data of the
Robert Koch-Institute (ZfKD Zentrum für Krebsregisterdaten) were used.
Calculations were performed using SAS 9.2 software. The ethics committee of the University of Lübeck and
the Institutional Review Board both approved the study.
RESULTS: A total of 37 (4 female, 33 male) out of 7004 patients with SCI/D were diagnosed with
histologically proven urinary bladder cancer. Median follow-up of SCI/D patients with UBC was 85 months.
Median age at bladder cancer diagnosis was 54.0 years, which is well below the average for bladder cancer
cases in the general population in Germany (male: 73, female: 77 years).
All but two patients had a latency period between the onset of the spinal paralysis and tumour diagnosis of
more than 10 years (median: 30.0 years).
Of the 37 patients, 30 (81%) had muscle invasive bladder cancer at ≥T2 at the time of diagnosis. Regarding
tumour grading, 27 out of 37 patients showed a histologically poorly differentiated G3 carcinoma, two
patients each had a G2 and G1 tumour (no information on tumour grading was available in 6 patients). Both
frequency distributions, T-category and tumour grading, differ significantly in SCI/D patients (p <0.0001
each) from those of the normal German population (ZfKD data).
The median survival for all patients was 12.0 months. Median survival for transitional cell carcinoma (TCC,
n=32) patients was 13 months. The prognosis of the 5 UBC patients with squamous cell carcinoma was even
worse: all these patients died within 7 months (p = 0.0039).
32 patients suffered from urodynamically confirmed neurogenic detrusor overactivity while 5 patients (all
male) had detrusor acontractility.
Long-term suprapubic or indwelling catheterization was found in 8 patients for a total of only 5.09%
(median: 15.5 months) of the latency of all patients.
CONCLUSIONS: The significantly younger age at onset, the high frequency of invasive tumours at diagnosis,
the high proportion of poorly differentiated tumours, the high proportion of squamous cell carcinoma and
the poor prognosis indicate that spinal cord injury influences both bladder cancer risk and prognosis. The

type of neurogenic bladder dysfunction does not appear to influence the risk. As long-term indwelling
catheter or suprapubic catheter drainage played only a minor role in the investigated patients, it is
concluded that SCI itself is the main cause of bladder cancer in these patients.
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Introduction:
Neurogenic bowel dysfunction is a major physical and psychological problem for persons
with Spinal Cord Injury (SCI), as changes in bowel motility, sphincter control, coupled with impaired mobility
and hand dexterity, result to make bowel management a major life-limiting problem. As
bowel dysfunction following SCI is a major source of morbidity3,4 it is not surprising that
improving bowel function alone or bladder/bowel functions are rated among the highest
priorities among individuals with SCI.5,6
Successful bowel management is multi-dimensional, and as such, treatments may be multifaceted, while
others have focused on isolated strategies such as dietary, pharmacological, electrical stimulation and
surgery.
In view of this, we decided to gather the neurogenic intestine cases that required surgical intervention, in
order to explore the potential risk factors.
Material and methods:
We listed the patients who underwent surgery due to obstructive intestinal complications in the past three
years at SARAH Rehabilitation Hospital in Brasília - Brazil. In this period five patients were identified and
listed above variables linked to individual, spinal cord injury and procedure itself.
Results:
Of five patients, four were man, three paraplegics, complete motor spinal cord injury in four cases, average
of age 44,1 years (extremes 34-55 years). Median of time of lesion was 44,2 months (ranging from 11-222),
median of time to intervention was 10 days (ranging from 1-21). Reason for hospitalization was
rehabilitation in three cases, and the two others to gastric biopsy and bladder enlargment. In three cases
obstruction was accomplished with colonoscopy. All patients had satisfatory evolution.
Conclusions:
Taking in account 300 hospitalizations, five of presented a severe complication related to neurogenic
bowel. Despite the fact it could be considered a rare event, it has potentially serious repercussions, that
require constant surveillance e multidisciplinary team.
We should remind that expressive percentage of these patients with neurogenic bowel apresents other
complications that can’t be negleted as hemorrhoids, anal fissures, autonomic dyssrreflexia, high evacuation
time, hospitalization to intestinal lavage.
Based on these reflections, the spinal cord rehabilitation team is discussing conservative and
interventionists proposals to improve quality of life in these patients.
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Introduction: Traumatic spinal cord injury (SCI) activates signalling pathways that continue to damage the
tissues after the initial insult. The traumatic process generates reactive oxygen species which trigger redox
sensitive signalling molecules (e.g. NF-κB, caspase, and lipid peroxides) which mediates downstream
damage of spinal cord and remote organs. Oxidative damage and dysfunction often develops in the
following organs after SCI: lung, bladder, kidney, and spinal cord. In the normal situation, circulating plasma
is a rich source of antioxidants that can be delivered to any tissue to prevent oxidative stress mediated
damage. However in major trauma, antioxidants can be excessively consumed. Our study set out to define
the period of plasma antioxidant deficit following SCI using voltammetry. Voltammetry is an electrode based
method for rapidly analysing antioxidants which requires no reagents.
Methods: Rats were assigned into two groups (n = 9-10/group): Sham group (T10 laminectomy; no
impaction) or the SCI group (T10 laminectomy; standardised 200 kDyne impaction). Basso Beattie and
Bresnahan (BBB) locomotor scores and tail vein blood samples were obtained immediately prior to injury
(Day-0) and then on the days following (D-1, D-3, D-7, and D-14). Terminal tissue samples were obtained on
D14. Antioxidant current (AC) of samples was determined through voltammetric analysis using screen
printed carbon nanotube electrodes.
Results: The spinal cord impaction model caused the expected immediate post injury loss of bilateral hindlimb function (Day-0; BBB = 0.45/21, SD = 0.96) and this remained a severe neurologic deficit by the end of
the study period (Day-14; BBB = 5.25/21, SD = 3.6). Control, laminectomy surgery did not alter plasma AC
compared to pre-operative values. Animals experienced a wide range in their antioxidant deficit one day
after SCI (from 13% to 97% of pre-operative values). Loss of plasma antioxidant activity was demonstrated
by significantly lower AC measurements and was present on Day-1 and Day-3 following SCI when compared
to controls (41.7%, P = 0.006 and 43.1%, P = 0.037, of pre-injury values respectively). Plasma AC was
restored to normal by Day-7.
Conclusions: Voltammetry was found to be a suitable, simple and rapid method for monitoring antioxidant
status in this model. This study was consistent with other reports that plasma antioxidant status is highly
variable between individuals. In this study the plasma antioxidant levels varied over time and showed a
consistent, defined duration of significant plasma antioxidant deficit lasting for three days after SCI. This
period now needs confirmation in a clinical setting but may define a specific window for future antioxidant
therapeutic interventions.

189
Interim analysis of the RESCOM-Study: Inspiratory muscle strength and
RESpiratory COMplications after spinal cord injury
Dr Martin Brinkhof3, MSc Anja M. Raab1, PhD David Berlowitz2, Dr Gabi Mueller1, MD Sven Hirschfeld4, MD
Burkhart Huber5, MD Margret Hund-Georgiadis6, MD David Gobets7, MD Xavier Jordan8, PhD Karin Postma9,10,
MD Martin Schubert11, MD Renate Wildburger12
1

Clinical Trial Unit, Swiss Paraplegic Centre, 2Institute for Breathing and Sleep, Austin Health, 3Swiss Paraplegic Research,
Centre for Spinal Injuries, Trauma Hospital, 5AUVA Rehabilitationszentrum Haering, 6REHAB, 7Heliomare Rehabilitation,
8
Clinique romande de réadaptation, 9Rijndam Rehabilitation Institute, 10Erasmus MC, University Medical Center ,
11
Balgrist University Hospital, 12AUVA Rehabilitationsklinik Tobelbad
4

Introduction: A spinal cord injury (SCI) typically leads to paralysis of the respiratory muscles, a decrease in
lung capacity, an impaired ability to cough, and a subsequent increased susceptibility to respiratory tract
infections, including pneumonia. After SCI, pneumonia is an ongoing major complication and a leading cause
of death. To establish effective clinical therapy and reduce pneumonia rates, it is important to identify
characteristics of people living with SCI at risk of pneumonia, as well as modifiable risk factors. The aim of
this study was therefore to evaluate respiratory function, personal- and lesion characteristics, lifestyle and
treatment parameters as potential predictors of pneumonia risk.
Methods: RESCOM is an international, longitudinal, multi-center cohort study in high-income countries with
data collection in 10 specialized SCI rehabilitation centres from Austria (2), Australia (1), Germany (1), The
Netherlands (2) and Switzerland (4). Inclusion criteria: primary inpatient rehabilitation after a SCI, ≥ 18 years
of age, lesion grade AIS A-D, lesion level C1-T12, able to sit upright in a wheelchair and breathe
independently. Exclusion criteria: progressive neurologic diseases, 24h mechanical ventilation and severe
mental disorders. Target sample size: 500 patients. Measurements: respiratory function tests and other
dynamic clinical parameters (e.g. AIS) are assessed at up to four measurement time-points during inpatient
rehabilitation (T1 = 28 ± 12 days post injury (DPI), T2 = 84 ± 14 DPI, T3 = 168 ±18 DPI, T4 = 15 days before
discharge until discharge). Pneumonia events are diagnosed according to international guidelines. Patient
recruitment and data collection period: October 2016 until approximately spring 2020. These interim
analyses provide descriptive statistics of the variation in the main outcome parameters.
Preliminary results: Over the initial 30 months recruitment period, 587 eligible patients were identified and
346 patients (59%) consented to participate (range across centers: 19 to 54 patients, recruitment rate 3491%). There were 16 dropouts (5%) for reasons including death (1), fulfilling exclusion criteria postrecruitment (3), withdrawn consent (7) or other (5). Among the remaining 330 patients, 48 patients (15%)
experienced at least one pneumonia event, for a total of 54 events. Half of all pneumonia events occurred
within the first month and 91% within the first 3 months post injury. The duration of pneumonia varied
between 2 and 21 days. Respiratory function in individuals with pneumonia was impaired on all investigated
parameters compared to those individuals without pneumonia. Expiratory muscle strength showed the
highest difference (25%) between individuals with and without pneumonia.
Conclusion: Our interim results suggest that impaired respiratory function - respiratory muscle strength in
particular – is associated with pneumonia during primary inpatient rehabilitation after a SCI.
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Handcycling is getting more and more popular for mobility and sports. Handcycling is more energy efficient
and leads to less shoulder load compared to wheelchair propulsion. Therefore, handcycling is introduced
during and after rehabilitation to stimulate a healthy lifestyle in people with a spinal cord injury.
One of the initiatives to stimulate a healthy lifestyle via handcycling is the HandbikeBattle project. The
HandbikeBattle is a yearly handcycling mountain race among 12 Dutch rehabilitation centers with teams of
ex-patients. The goal of the HandbikeBattle project is to challenge ex-patients to start training for this
demanding climb (20 km long with almost 1000m elevation) and to become mentally and physically fit.
Several aspects have to be considered when starting such a challenge. Not only for this race, but also
considering daily life, it is important to have an optimal training program and to customize handcycling
equipment to prevent overuse injuries in this frail population. This workshop provides an overview of the
HandbikeBattle project as a healthy lifestyle intervention for untrained people with spinal cord injury.
Participants in this workshop will develop an understanding of:
•
The physical and mental effects of participating in the HandbikeBattle
•
Handcycle configuration: how to avoid (musculoskeletal) complications
•
How to train vulnerable people with SCI safely and effectively
•
Experienced benefits and facilitators/barriers for sport participation on the long term after
participating in the HandbikeBattle
Presenters and presentations:
Chair: Sonja de Groot PhD
Opening and Introduction to the healthy lifestyle intervention: the HandbikeBattle (~5 min)
The physical and mental effects of participating in the HandbikeBattle (~20 min)
Ingrid Kouwijzer MD, MSc, Rehabilitation center Heliomare, Wijk aan Zee. Center for Human Movement
Sciences, University Medical Center Groningen, University of Groningen
Handcycle configuration: how to avoid (musculoskeletal) complications (~20 min)
Linda Valent OT, PhD, Rehabilitation center Heliomare, Wijk aan Zee.
How to train vulnerable people with SCI safely and effectively (~20 min)
Rogier Broeksteeg PT, Rehabilitation Center Rijndam, Rotterdam, the Netherlands
Experienced benefits and facilitators/barriers for sport participation on the long term after
participating in the HandbikeBattle (~15 min)
Sonja de Groot PhD, Rehabilitation Center Reade, Amsterdam. Center for Human Movement Sciences,
University Medical Center Groningen, University of Groningen, the Netherlands
-

Discussion: Questions and feasibility of the HandbikeBattle intervention in other countries (~10 min)
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Introduction: Home evaluations can confirm if durable medical equipment (DME) such as wheelchairs,
commodes, and shower benches, all of which can have significant costs, will fit and be usable within the
home. The gold standard for a home evaluation is one in which a clinician visits the home to perform it. This
however requires extensive clinician time and effort that is not typically reimbursed by payers at least in the
United States and therefore is not commonly done. With a goal of obtaining home evaluations when a
clinician is unable to visit the home, a mobile application for tablets and smartphones called MagicPlan
(MPMA) was adapted to allow family members to create an accurate floorplan of the home with room
dimensions and scaled furniture placement. The purpose of this study was to determine the feasibility of a
family member using the MPMA and a laser distance measurer to complete a digital floorplan of the home
and the clinician to virtually test various DME for fit within the completed floorplan. Methods: The MPMA
installed in an iPad, a laser measurer, and educational webpage developed by the research team are
introduced to a family member of an individual on an inpatient rehabilitation unit that required the ordering
of DME for use at home. The webpage includes an educational video of how to use the MPMA and laser
measurer, a floor plan sample to indicate how the final floor plans should be presented, and a checklist to
remind participants of each step needed to complete the project. After the introduction, the family member
goes to the home to complete a floorplan using the MPMA and laser measurer. Within the MPMA the
family member chooses different sample rooms or creates new ones which mirror the shapes of the rooms
in the actual home. Next, they measure the dimensions of each real room with the laser measurer and enter
the values (or wirelessly uploaded them) into the virtual rooms. After this, the various rooms are assembled
together and avatars of scaled furniture (beds, tables, sinks, etc) are inserted from the extensive MPMA
object library, mirroring the home furniture and environmental barriers in the home. The resulting digital
floorplan is then brought back to the clinicians who then insert into the floorplan various DME items from a
library of standard and size adjustable DME, including power and manual wheelchairs, commodes, etc. to
see if the DME fits into the virtual space. The DME library was created by the research team in collaboration
with the MPMA developer. Finally, the clinicians fill out a survey to rate the satisfaction of the floor plan
they received. Results: Twenty participants finished the study. Fifteen out of the twenty floor plans (75%)
created by the participants were judged informative and satisfactory by the clinicians. Conclusions: Most
people are able to use this approach to create an accurate floorplan which can allow a clinician to virtually
perform a home evaluation and to determine if chosen DME is appropriate for that environment.
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Abstract
Background: Individuals’ inner life after a spinal cord injury (SCI) is often unknown due to the visible physical
impact of their disability. In order to accomplish personal growth and successful adjustment to the altered
conditions of their life, individuals need to be accompanied and motivated to engage with the emotional
and mental consequences of their injury. Based on the approach of Joraschky, Loew and Röhricht,
describing body experience on the level of body-related perception, cognition, emotion and behaviour, we
aimed to explore the complex body experience of individuals with a traumatic spinal cord injury (TSCI)
during their first rehabilitation.
Methods: Eight semi-structured face-to-face interviews of around one hour have been conducted in
German and English with individuals in a specialised acute-care and rehabilitation centre in Switzerland
between 3rd and 5th month after complete TSCI. Participants were between 18-65 years old (Ø 33.25 ys.),
without any serious cognitive and communication impairment, or relevant psychiatric diagnosis and were in
a psychologically stable phase of rehabilitation. The interviews were transcribed verbatim and a structured
content analyse according to the Mayring method has been performed.
Results: Individuals were able to describe their body experience on perceptive, cognitive, emotional and
behavioural levels. Difficulties in expressing their body-related perception appeared and the perception of
displeasure or dysfunction was more easily described than neutral or positive perceptions. Participants
expressed a continuity of their personality, although verbalising uncertainties in their actual understanding
of their paralysed body. As the physical condition of the body was still changing in all individuals, also the
experienced emotions varied between the anxiety that everything would remain the same way and the
hope and optimism for recovery. Both individuals with tetraplegia described high dependency and high
body-related awareness, whereas individuals with paraplegia focused on their ability to regain activity and
the perceived autonomy, which was sustained by increasing injury- and self-related comprehension.
Receiving injury- and body-related information was expressed to be essential to be able to understand the
own body and to adapt to the actual situation. The ability to explain their personal experience and their
needs was important to be understood by the rehabilitation team and the social environment and increased
the individuals’ impact on the rehabilitation process and the way they were supported.
Conclusions: The exploration of body experience confirmed the individual difference in body awareness and
in the verbalisation of body-related experiences. Exploration of body experience after newly acquired TSCI
can help the interprofessional rehabilitation team to understand the individual’s reaction to the injury and
to adopt an individual rehabilitation process. Providing information and encouraging individuals during the
different therapies to be aware of their body experience and to verbalise their experiences can enable
shared decision making during rehabilitation.
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Introduction: Spina Bifida (SB) is a spinal cord injury caused by a multifaceted congenital neural tube defect,
often associated with both cognitive and physical impairments. As a result of better medical treatment, the
adult group of persons with SB is increasing as most persons reach adulthood and live longer, even though
the number of children born with SB is decreasing. In the group of persons with SB, mode of mobility differs
from ambulation to use of powered wheelchairs; however it may very between individuals with similar
physical function. There is a lack of knowledge regarding if cognitive factors may be associated with mode of
mobility in adults with SB.
The aim of the study was to describe mode of mobility and cognitive function in relation to muscle function
in adults with SB (>18 years).
Methods: A total regional cohort of adults living with SB, enrolled at a specialist clinic for persons with spinal
cord injuries in Sweden (n = 219), were invited to participate, 196 persons (104 women; mean age 35, SD 13
years) were included. Structured interviews, questionnaires, and clinical assessments of muscle and
cognitive function were used. Mode of mobility was categorized according to Hoffer as community
ambulators, household ambulators and wheelchair users (non-functional ambulators and non-ambulators).
Descriptive and inferential statistics were used.
Results: 84 (42%) persons were community ambulators, 22 (12%) were household ambulators, 17 (9%) were
non-functional ambulators and 73 (37%) were wheelchair users. 123 (63%) had hydrocephalus. Results from
the cognitive tests were one SD below the general population with a significant difference (p < 0.001)
between participants with hydrocephalus and without. The community ambulators had significantly lower
prevalence of hydrocephalus compared to household ambulators (p<0.00) and wheelchair users (p<0.00).
No difference was seen between household ambulators and wheelchair users (p= 0.661). Participants with
thoracic and high lumbar SB showed the lowest scores on all three tests for cognition. In persons with
midlumbar SB (n=58), the most common level, mode of mobility varied despite similar muscle function.
Conclusion: In this unique cohort of almost 200 adults with SB mode of mobility varied as around half of
them were ambulatory and half of them were wheelchair users. Average cognitive function was reduced in
the whole group, and more so in those with hydrocephalus, although the range was wide. Neither muscle
function nor cognitive function could entirely explain the difference in mode of mobility between persons
with similar muscle function.
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Introduction. Despite the fact that individuals react differently to the onset of a spinal cord injury (SCI), on
average individuals living with SCI have been shown to have higher rates of depression and lower quality of
life compared to the general population. This psychosocial burden following SCI can be lowered by the
presence of psychosocial resources such as self-efficacy and social support, which are related to lower
depression and higher quality of life in the face of SCI. However, mental health, quality of life, and
psychosocial resources of individuals with SCI have never been compared to the general population in
Switzerland. Moreover, many past studies are limited by the use of un-matched or un-standardized
comparison group, which might imply biased results. The objective of the present study is to compare
mental health, quality of life, and psychosocial resources (self-efficacy and social support) of people living
with SCI to a matched general population sample.
Methods. The Swiss Spinal Cord Injury Cohort Study 2017 community dataset will be compared to two
general population datasets collected the same year: the Swiss Household Panel and the Swiss Health
Survey. A 1:3 nearest neighbor propensity score matching will be used in order to balance the distribution
of age, sex, language, region of residence, and place of birth across the different datasets and thus reduce
bias. After harmonization of the dataset and variables, general linear models will be used to compare the
variables of interests across the different populations and the models will be adjusted for datasets weights
to better represent the general population.
Results. Data analyses will be completed in September 2019.
Conclusions. The results of the present study will be the first to provide information regarding psychosocial
burden of individuals with SCI comparatively to a general population in Switzerland. The results will inform
on the potential gap between individuals with SCI and the Swiss general population and thus on the extend
of work needed to enable individuals with SCI to recover a quality of life comparable to that of the general
population. As such, the results of this study may help to inform Swiss social and health policy about
whether and, if so, how much additional resources are needed for the psychosocial treatment of persons
with SCI. In addition, the study of psychosocial resources will expand current knowledge, because very little
is known on the difference between individuals with SCI and general population in term of self-efficacy and
social support. This will shed light on the consequences of SCI regarding psychosocial resources and point
out areas of potential intervention to increase the quality of life and mental health of individuals living with
an SCI.
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Introduction: The onset of a Spinal Cord Injury (SCI) is a highly stressful life-changing event and demands
lasting psychological adaptation. Substantial inter-individual differences exist in the adaptation to SCI. A
comprehensive understanding of this heterogeneity in individuals’ responses requires the simultaneous
analysis of several indicators. This study aimed at identifying profiles of psychological adaptation to SCI at
discharge from inpatient rehabilitation across four indicators (distress, depressive symptoms, anxiety
symptoms, and life satisfaction) and at examining biopsychosocial factors associated with better adaptation
outcomes.
Method: A Cross-sectional study was conducted using data from the population-based Swiss Spinal Cord
Injury inception cohort study (SwiSCI). The sample was composed of 368 newly injured individuals 16 years
old or older who finished clinical rehabilitation in one of the four national collaborating Rehabilitation
Centers. Exploratory Latent Profile Analysis was used to identify response profiles at discharge from
inpatient rehabilitation across distress, depressive symptoms, anxiety symptoms, and life satisfaction.
Biopsychosocial factors associated with profile membership were tested using multinomial logistic
regression.
Results: Four profiles were identified displaying different levels of psychological adaptation: Minimal impact
(32.6%) displaying the lowest rates of depression, anxiety, and distress, and a rate of life satisfaction
comparable to the Swiss general population; Low impact (37.3%) showing high life satisfaction, non-clinical
levels of depression and anxiety, and significant distress; Mild impact (23%) displaying mild symptomatology
of depression and anxiety as well as high distress and low life satisfaction; Severe impact (7.1%) showing
clinical levels of depression and anxiety, significant distress, and the lowest rate of life satisfaction.
Covariates associated with higher probability of displaying a Minimal impact profile were higher scores in
optimism, purpose in life, and self-efficacy, being male, having better functional independence, and absence
of pain.
Conclusions: The present findings support that the majority of individuals can adapt fairly well to SCI
showing positive responses across several indicators even at an early time after the injury onset such as the
discharge from inpatient rehabilitation. Moreover, these results indicate that beyond physical functioning
improvement and pain management, a rehabilitation process that strengthens psychological resources can
contribute to better adaptation outcomes.
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This course will provide a high-level overview of health economics with a focus on examples in SCI research.
Participants will review the concept of economics and its application to health care and become familiar
with the different types of economic analyses including cost analyses, cost-of-illness studies, costeffectiveness analyses, cost-utility analyses and budget impact analyses. There will then be a discussion on
recently published economic analyses in SCI.
Dr. Chan will begin by addressing knowledge gaps that economic analyses address and the questions that
each type of economic analysis answer. This will be followed with a summary of a recent systematic review
of economic analyses in SCI to provide the course participants with an overview of the breadth of studies
published. Dr. Chan will then provide an in-depth description of three studies that examine: 1) the lifetime
economic burden of SCI, 2) the incremental cost of urinary tract infection and pressure injury in SCI, and 3)
the cost-effectiveness of hydrophilic catheters for individuals with SCI. Dr. Chan will equip course
participants with a deeper understanding of the components and calculation of the various studies and how
to critically review economic evidence. Finally, the course will conclude with a discussion of the future
direction of health economics and how it can be better utilized to provide improved decision-making from
the health care system to the health care provider.
The course will be delivered in a format that will facilitate participation by the audience. Simple example
cases along with a series of questions will be presented at learning checkpoints to monitor comprehension
and identify gaps in knowledge.
The course structure is as follows:
Introduction to economic analysis in SCI (15 min)
Review of current economic literature in SCI (5 min)
The economic burden of SCI – a cost-of-illness example (10 min)
Learning checkpoint (5 min)
The incremental cost of urinary tract infection and pressure injury – a cost analysis example (10 min)
Learning checkpoint (5 min)
Hydrophilic catheters for individuals with SCI – a cost-utility analysis example (10 min)
Learning checkpoint (5 min)
Future directions in economic analysis of interventions for individuals with SCI (10 min)
Question and Answers/Wrap-up (15 min)
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Introduction
Dwindling resources from funding organizations and the health care system threaten to slow the progress of
research and improvements to care for individuals with SCI. Economic analyses may be a valuable tool for
researchers and health care decision-makers to evaluate the value of upcoming health care interventions
and technologies. The information provided by economic analyses may help identify important clinical
outcome thresholds, target populations and health system implementation barriers that will impact the cost
effectiveness of a technology. There is currently no guidance on the application of early economic analyses
to SCI interventions. Thus the aim of this study is to review the literature on early economic analyses of SCI
interventions and identify common themes from various stakeholders in the development of a framework
for evaluating the economics of SCI technologies early in development.
Methods
A scoping review will be conducted to identify all studies that have conducted economic analyses on
emerging health care interventions in development. Sources of information include publications in scientific
journals (using Medline, EMBase and/or Google scholar) as well as in the grey literature (through internet
search engines and Health Technology Assessment agencies). Results from the scoping review will identify
study methods commonly employed in analysis of early health care interventions. Representatives from
various stakeholder groups such as patient advocacy groups, consumers, clinicians, hospital decision-makers
and device manufacturers will also be contacted to participate in a semi-structured interview using
grounded theory to identify important themes and valuable outcomes in early health care technology
research. Combining the data obtained from both sources, a proposed framework for conducting early
economic analyses for interventions specific to an SCI population will be constructed.
Results
A research framework will be developed that will provide guidance for researchers and health care decisionmakers on the development of economic evidence for new technologies for SCI. The proposed framework
will be presented to delegates at the ISCOS 2019 annual scientific meeting for validation and refinement. All
feedback received at the conference will be considered and incorporated into the model before publication
in a peer-reviewed journal.
Conclusions
This framework will provide guidance and encourage researchers in the field of SCI to consider the
economic implications of health care interventions early in development. It is anticipated that early
economic analyses will provide information that will help identify knowledge gaps, facilitate technology
modifications and determine the feasibility of intervention adoption.
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Introduction:
Aging populations in the western countries are straining the existing healthcare systems. This trend has
continued in spinal cord injuries(SCI), resulting in changing demographics and increase in the average age of
SCI patients. High prevalence of cervical spondylosis in older people puts them at risk of cervical cord
damage from trivial trauma or falls, frequently resulting in central cord syndrome(CCS). Although functional
outcomes are often good in CCS, older patients tend to have greater co-morbidities, longer hospital stays,
poorer functional outcomes and are likely to be discharged to nursing homes.
There is evidence to suggest that the functional recovery in older patients with SCI is not as good. As the SCI
population ages, it is important to ensure that our rehabilitation services adapt to enable older patients to
achieve maximal functional recovery.
Methods:
The study group comprised of patients with cervical SCI admitted for rehabilitation to the Princess Royal
Spinal Injuries Unit in Sheffield, UK. Functional outcomes in older patients (65 and over) with acute cervical
cord injury over a two year period were compared to those in patients < 65 years. Outcomes were
measured using the Spinal Cord Independence Measure (SCIM), and ASIA Impairment Scale (AIS) score on
admission and discharge. Secondary outcomes included length of stay, co-morbidities, discharge location &
care requirements.
Results:
Between April 2016- March 2018, 103 (Males 68, Females 35) had cervical level injuries. A detailed analyses
of primary and secondary outcomes is currently underway. To summarise, 44% (n=45) were above the age
of 65 years and 77% (n=79) were above 50 years of age. 51% (n=53) had AIS D and 34% (n=35) had AIS C
presentation suggestive of motor incomplete tetraparesis. Amongst the 103 cervical injuries, 54 had
neurological level of injury (NLI) C1-C4 and 49 had NLI C5-C8. The number of comorbidities were
significantly higher in those above 65 years, especially cardiovascular and respiratory issues. The results
showed a general trend of better SCIM efficiency in those under 65 years. Average length of stay was 96
days, interestingly the hospital stay was more for those under 65 years, reflecting that rehabilitation goalposts were set to achieve greater functional independence. Post discharge, there was need of greater care
package input from the community services for those above 65 years, often requiring them to be placed in
interim placements until care package was finalised. This is an ongoing study which will further explore
correlations with secondary outcomes using regression analyses.
Conclusion:
A preliminary analysis indicates that in the older patient, modification of existing rehabilitation strategies
need to be considered. Particular areas for attention include 1.length and timing of rehabilitation,2. the
impact of housing restrictions and funding for care packages , which are strongly influenced by government
policies,3.Trend towards discharge for assessment packages which removes specialist tertiary input when
care packages are put together 4) availability of ongoing rehabilitation support following discharge. The final
results will inform readers about the future strategies to support such patients, identify and develop
different models of rehabilitation.
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Introduction: The effectiveness of Body-Weight-Supported Treadmill Training (BWSTT) as a mean of
physiotherapeutic rehabilitation in patients with spinal cord injury (SCI) is a subject of controversy.
Purpose: The investigation of BWSTT on SCI patients’ biochemical serum indices as well as their
psychometric, somatometric, and functional characteristics.
Methodology: 26 patients (20 men, 6 women) with SCI (3 AIS A, 3 AIS B, 20 AIS D). (Time Period after Injury
(TPI):16.2 months Standard Deviation (SD):13.3) attended 16 sessions of BWSTT with a maximum duration
of 45’, with speed and body weight support of their own choice, for a six-week period. The 3 AIS A and 3 AIS
B patients walked with the use of an Advanced Reciprocating Gait Orthosis (ARGO). For the investigation of
the effects of this intervention, WHOQOL-BREF questionnaires, Modified Ashworth Scale, 10-item Modified
Barthel Index, WISCI II walking index, ASIA Impairment Scale (AIS), blood tests and DXA scans, were used at
2-time points, before and after the end of the intervention
Results: At the end of the intervention, the Ashworth scale showed a reduction (p>0.05) of muscles
spasticity (Av:-0.5 to-1), compared to the initial measurement. The Barthel index revealed statistically
significant (p<0.005) improvement of functionality (Av.:+8.7) (Initial Av.Score:56.92,SD:23.17, Final
Av.Score:65.58,SD:22.72). The blood tests showed a statistically significant (p<0.005) increase in the amount
of Osteocalcin (Av.:+4.2ng/ml) (Initial Av.Score:23.13ng/ml,SD:17.56, Final Av.Score:27.35ng/ml,SD:21.87).
The WISCI II index showed statistically significant (p<0.05) increase in walking ability (Av.:+1.5) (Initial
Av.Score:11.11, SD:7.9, Final Av.Score:12.61, SD:7.21). All other measurements showed moderate
improvements but not statistically significant.
Discussion/Conclusions: The BWSTT program for SCI patients improves functional ability and increases
blood serum Osteocalcin.
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Introduction. One of the main concerns when having or treating individuals with spinal cord injury (SCI) is
the possibility of regaining functional independence. In rehabilitation, the training of daily living activities is
one of the main objectives in these individuals. A clinical trunk control test was developed and validated in
individuals with a SCI, which could be used to establish short-term goals that help guide the management of
individuals with SCI.
Objective. To identify the cut-off points in the trunk control test for individuals with SCI to determine the
ability to discriminate between subjects that can perform the different activities of daily living
independently and those who need help from others, according to the SCIM-III.
Methods. An observational, comparative and transversal study was conducted on all inpatient individuals
for intensive rehabilitative management with SCI at the INR, who had the assessment of the trunk control
test and the SCIM-III. ROC curves were made to identify the existence of cut-off points that discriminate the
individuals that manage to perform each of the activities of daily living described in the SCIM-III and those
who cannot perform them.
Results. A total of 387 assessments were obtained. 71.8% correspond to the male sex and 28.2% to the
female sex, with an age that varies between 17-80 years (mean 3313), predominating motor complete
injury (AIS A) in 50.9%. It was demonstrated through ROC curves, that different cut-off points in the trunk
control test are sensitive and specific to discriminate individuals that manage to independently perform the
items related to the mobility of those who perform it with assistance (feeding, bathing, dressing, grooming,
mobility in bed, transfers and mobility indoors and outdoors). On the other hand, domains that do not
depend on adequate trunk control (respiration and sphincter management) demonstrated poor areas under
the curve, with low sensitivity and specificity.
Conclusions. This study shows that the application of the clinical trunk control test in individuals with SCI
allows to discriminate between individuals who manage to perform the different activities of daily living
independently of those who do not. These results can guide the management of individuals with SCI,
helping to establish short, medium and long term goals.
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INTRODUCTION: Endocrine-metabolic health is impaired as a result of a spinal cord injury (SCI). SCI often
results in high incidence and prevalence of fracture, diabetes and heart disease, which negatively influence
functional capacities and social participation. Surprisingly, rehabilitation interventions leading to beneficial
effects on endocrine-metabolic health remains unknown. To reduce this gap, we created the Rehabilitation
Interventions for Individuals with a SCI in the Community research team (RIISC).
OBJECTIVES: To describe objectives, main activities, and deliverables of the RIISC Team.
METHODOLOGY: A multi-stakeholder participatory approach was conducted to define key concepts, target
population, interventions, and outcomes of interest of the activities implemented by the RIISC Team. The
team is composed of consumers, researchers, trainees and non-governmental organizations from the
provinces of Quebec and Ontario in Canada.
RESULTS: The RIISC team is committed to work in collaboration with the SCI community to develop and
implement rehabilitation interventions that can have beneficial effects on EMD health of people living with
an SCI. The research areas prioritized by the RIISC team are to: 1) characterize prolonged sitting time and
sedentary level; 2) evaluate and compare different rehabilitation interventions; 3) define and refine
evaluation processes and EMD health outcomes; and 4) identify best practice implementation strategies. To
date, we: 1) enrolled 15 executive members and 33 members at large; 2) published a systematic review and
seven original research articles; 3) presented in 20 national and international conferences; 4) Leveraged
over $2 mi CAD in external funding; 5) provided internal funding for 7 pilot projects and 8 student awards.
CONCLUSION: The RIISC Team aims to better understand and create optimal interventions to identifiable
and modifiable precursors to fracture, diabetes and heart disease related to EMD. RIISC innovative
community-based rehabilitation solutions will strengthen clinical and research capacity between provinces
and improve EMD rehabilitation for those living with SCI in the community.
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Introduction: Spinal cord injury or disease (SCI/D) is a life-altering event associated with complex biopsychosocial impairments that adversely impacts an individual’s overall "quality of sexual life". Nonetheless,
sexual health education and assessment of an individual’s overall "quality of sexual life" are not integrated
into current Canadian rehabilitation practice. We sought to select, develop and implement sexual health
structure, process and outcome indicators for adults with SCI/D in the first 18 months after rehabilitation
admission.
Methods: Sexual health experts and the SCI-High team identified key factors that influence the sexual health
outcomes to inform Driver diagram development.and indicator development. Promoting a permissive
environment for discussion of sexual health issues among regulated health care professionals (HCPs) was
deemed the priority. A review of literature and psychometric properties of measurement tools facilitated
final indicators selection.
Results:
The structure indicator is the proportion of rehabilitation HCPs who have completed annual preliminary
sexual health training (i.e. pre and post-self-assessment tool to assess acquisition of sexual health
knowledge). The process indicator is the proportion of SCI/D inpatients who have a documented
introduction to available local sexual health resources. The outcome indicator is a sexual health patient
questionnaire developed to assess sexual health patient outcomes and sexual health
information/educational needs. Rapid-cycle piloting identified the developed indicator tools are feasible for
implementation.Data from 5 sites in Ontario will be presented for discussion.
Conclusion: Successful implementation of the sexual health domain indicators will promote a permissive
environment to enable open discussion, and future equitable and optimal care related to sexual health
following SCI/D.
Disclosures: Dr. B. Catharine Craven acknowledges support from the Toronto Rehab Foundation as the
Toronto Rehabilitation Institute Chair in Spinal Cord Injury Rehabilitation and receipt of consulting fees from
The Rick Hansen Institute. Dr. Colleen O’Connell acknowledges support from Cytokinetics, Mallincroft,
Orion, Biogen, Rick Hansen Institute and ALS Canada. She has also been a receipt of consulting fees from
Ipsen, MT Pharma, Tidal, and Canopy. Dr. S. Mohammad Alavinia, Dr. Stacy Elliott, Farnoosh Farahani, Dr.
Sivakumar Gulasingam, Shea Hocaloski, Dr. Gaya Jeyathevan, Anita Kaiser, Maryam Omidvar, and Sandra
Mills report no conflicts of interest.
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Introduction
A majority of patients with spinal cord injury (SCI) experience urological complications and the need of
assistance with bladder emptying. During hospitalization at rehabilitation centres, in-patients may change
bladder-emptying techniques as they gain better self-efficacy. They may move from a stage with need of
help from health professionals to becoming self-sufficient with aids if they do not achieve normal bladder
function again. Complications can also occur in terms of infections and, more severely, an affected kidney
function if the bladder function is not sufficiently monitored and the routines and procedures are
suboptimal.
The aim in this study was to compare urological conditions of in-patients at the two centres regarding
methods and the association between bladder-emptying method and infections.
Methods
The study was designed as a cross-sectional study with a head-to-head comparison of The International SCI
Lower Urinary Tract Function and Urinary Tract Infection Basic Data Sets from the two centres. Data were
collected from all admitted patients at both centres in February 2019. Main outcome measures were
differences and similarities in dealing with urological problems associated with a SCI.
Results
Seventy-two in-patients (36 at center 1 and 36 at center 2), mean age 60.3 ±16.1 years [range: 19.6-84.7]
(F=26 M=46) were included in the study. 52/72 (72.2 %) were newly injured. 41/72 (57%) were paraplegic
and 29/72 (40 %) tetraplegic (2 missing). 53/72 (73.6%) incomplete and 14/72 (19.4%) complete, 5/72
(6.9%) unknown status
Thirteen (18.1 %) had signs of urinary tract infection (UTI) at the time of data collection with 13.9 % at the
SCI Center of Western Denmark and 22.2% at the Clinic for SCI, Rigshospitalet. There was no significant
difference between male and female participants or completeness of SCI regarding development of UTI.
Participants with indwelling catheters comprised 19/72 (26.4 %) and they presented with signs of UTI in
5/19 (26.3%) cases.
28/72 (42,4%) of participants had normal voiding function. A minority presented with intermittent
catheterization as their preferred bladder emptying method, being self-catheterization 9/72 (12.2%) or
sterile intermittent catheterization (SIC) with assistance 8/72 (5%).
Preliminary findings indicated that the bladder emptying procedures at the centres were different. For
example only 1/36 (2.8 %) used SIC with assistance as their primary source of bladder emptying at the Clinic
for SCI, Rigshospitalet whereas 7/36 (19.4%) used the method at the SCI Centre of Western Denmark.
Conclusion
Indwelling catheters were used as frequently as intermittent catheterization, although the latter being the
gold standard. The usage of indwelling catheters was associated with more UTI.
Prospectively, it is desired to systematize and harmonize bladder management in SCI and to reduce
occurrence of UTI following SCI.
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Introduction
Wheelchair users with a spinal cord injury (SCI) show the lowest physical activity levels, which is related to
lower fitness and health. An initiative to motivate people with SCI to get physical active is the
HandbikeBattle, a handcycling mountain race for ex-patients of rehabilitation centers. Although the shortterm effects of the HandbikeBattle on health and fitness are positive, the overarching goal is that the
handcyclists continue to participate in sports after the event. Many facilitators and barriers have been
described regarding sport participation in people with a disability. In contrast to participants in previous
studies, the HandbikeBattle participants are experienced with (the effects of) training and have probably
already overcome certain personal or environmental barriers for sport participation.
Therefore, the aims of the current study were to investigate whether 1) the 2013-2017 HandbikeBattle
participants were still involved in sports; 2) they experienced benefits of participating in the event; 3) they
perceived barriers and facilitators of sport participation at the time of the study.
Methods
In this cross-sectional study, all handcyclists who participated in the 2013 to 2017 HandbikeBattle were
asked to fill out a questionnaire in December 2018. The questionnaire involved questions about their
current sports participation, experienced benefits of participating in the HandbikeBattle, and experienced
barriers and facilitators regarding sports participation.
Results
The study group (N=59) mainly consisted of men (86%), their mean age was 48.5±11.2 years, and the time
since their last participation was between 0.5 and 5.5 years. The median current sport participation in our
group was 5 hours/week (IQR: 3.5-7.5).
The participants of the HandbikeBattle experienced benefits from this event regarding their fitness level
(90%), handcycling skills and knowledge (86%), personal development (77%), daily life activities (67%), and
health (64%) while 2%, 3% and 9% experienced loss regarding personal development, fitness and health,
respectively.
The personal barriers that were indicated the most frequently were: takes too much time (37%), not being
able to exercise because of disability (15%), fatigue/lack of energy (14%), dependency of others (12%) and
pain (10%).
The most frequently mentioned environmental barriers were lack of possibilities to sport with peers (17%),
lack of sports facilities in the neighborhood (15%), lack of (sufficient) supervision (14%), accommodation is
not (sufficiently) adjusted (14%), transportation to/from sport accommodation costs too much time (14%)
or is too expensive (12%). Sixty-one percent indicated that they had no personal barriers and the same
percentage experienced no environmental barriers.

The most important motivators to participate in sport were: improve health/fitness (92%), fun/relax (85%),
getting stronger (80%), social contacts (48%), lose weight (46%) and release energy (39%).
Conclusions
The former HandbikeBattle participants are, on average, still actively involved in sports and the vast
majority experienced benefits of participating in the HandbikeBattle. It seems, therefore, that there are
positive long-term effects of participating in the HandbikeBattle. It is important to emphasize the health and
fitness benefits, and fun and social aspect of sport participation for people with SCI since these seem the
major motivators for sport participation.
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Abstract
Background: Rehabilitation of people with cervical spinal cord injury (cSCI) is an interprofessional complex
intervention that aims to achieve best functioning in bio-psycho-social aspects according to disease related
characteristics. Physiotherapists and occupational therapist as part of the whole interprofessional team
define rehabilitation goals taking into account the expected outcome of the cSCI and the patient's needs.
Objectives: The aim of the study was to describe by the therapist selected goals and to compare these with
core sets from the International Classification of Functioning, Disability and Health (ICF).
Methods: Patient and disease characteristics and rehabilitation goals based on the ICF components Activity
and Participation (A&P) as well as Body Function (BF) were extracted retrospectively from the Clinic
Information System (CIS). We included patients with a cSCI who were admitted for initial rehabilitation from
January 2015 to December 2016 and who didn’t deny retrospective data analyses. Goals were linked to ICF
codes according to the refined linking rules. Descriptive statistics and subgroup analyses as well as
comparison of goals to the core sets were performed.
Results: Data of 55 people with cSCI were analyzed. A total of 121 goals were selected at A&P level and 77
goals at BF level. At the A&P level, most goals were selected from the chapter d4 «Mobility» (68.1%). At the
BF level, therapists most frequently selected goals in chapter b7 «Neuromusculoskeletal and motion-related

functions» (69.2%). No characteristic patterns in the selected ICF goals were observed for lesion severity
and level of lesion. The analyzed rehabilitation goals covered all categories of the short version “ICF core set
for post-acute SCI”. In some patients relevant goals were not selected.
Conclusion: In the investigated clinical setting with a free choice of goals, most relevant categories in the
areas of A&P and BF according to the ICF core set for post-acute SCI were selected. To harmonize goal
setting during initial rehabilitation after SCI, a defined standard of goal categories supplemented by
individually selected goals could increase quality of rehabilitation management.
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Introduction:
More than 70% of cervical SCI patients had expressed as a very important improvement in the quality of
their lives the potential restoration in arm and hand function. Upper limb strength is impaired to some
extent in people who have suffered neurological diseases as cervical spinal cord injury (SCI), making it
difficult for them to perform autonomously the activities of daily living. Therefore, the upper limb
trajectories performed, related to the hand movements are impaired and as consequence produce highly
non-smoothness movements. In this context, quantitative measures of human movement quality are
significant in the rehabilitation field for describing aspects related to motor control characteristics.
There is growing interest in the use of a wide variety of technologies with a rehabilitation purpose,
considered to be excellent tools for obtaining quantitative measurements of patients’ motor performance.
In this study, for recording the hand trajectories, Leap Motion Controller was used.
The objective of this work was to analyze the hand path trajectories during the execution of several point to
point movements within a complete functional task such as the performance of an envelope shape,and to
compare the trajectories performed in terms of the length and the peaks number of the velocity profile.
Methods:
Two patients (motor level C1, AIS Impairment Scale D) and two healthy subjects completed this functional
task by using Leap Motion Controller (LMC). The LMC is a low-cost device that has been designed to control
applications by hand gestures and movements. It contains three infrared lights and two cameras. The device
is small, rectangular and its weight is 45 g. In this context, a virtual environment has been developed for
following the hand path trajectory during the performance of an envelope shape. With the aim of
comparing the trajectory parameters between participants, the order to reach all the points within the
envelope was the same in all the cases. The performance of each participant was saved into a txt file,
containing the hand trajectory and velocity during the task execution for computing the trajectory length
and the velocity peaks number.
Results:
Patients performed hand trajectories longer (128.84±66.55 cm) than the healthy people (58.08±0.52 cm).
Moreover, the peaks number of the speed profile was higher in patients (28.25±5.43) than in healthy
subjects (21.33±0.57). In relation to the movement velocity, patients performed more abrupt movements,
expressed as a higher peak velocity (37.43±25.73 cm/s) than the healthy (14.11±2.32 cm/s).
Conclusions:
Patients with cervical SCI presents UL functional impairment. The length of the hand trajectory increases
with the curvature, with the presence of abnormal movements that produce a higher number of directional
changes and adjustments. In relation to the peaks number in the speed profile, fewer peaks represent fewer
periods of acceleration and deceleration, making a smoother movement. Patients’ speed profiles have a
higher peaks number than the healthy people, being feasible obtaining in a following step a smoothness
kinematic index by means of LMC device.
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The onset of a physical chronic health condition (CHC) such as a spinal cord injury, cancer, or diabetes can
have a severe impact on an individual’s life and negatively affect mental health or participation.
Nonetheless, people react differently to life-stressors and can present different longitudinal trajectories
following the onset of a CHC. This study investigated the heterogeneity in depressive mood trajectories
from one year before to four years after CHC onset and tested factors predicting trajectory membership.
Two samples were drawn from the Swiss Household Panel dataset: a CHC sample of 361 individuals
reporting a physical long standing health condition (lasting 2 years or more) and a 1 to 1 matched
comparison sample of healthy individuals. Latent growth mixture modelling was used to identify depressive
mood trajectories. Multinomial regression was used to test which factors predict trajectory membership.
Four depressive mood trajectories were identified in the CHC sample: resilience (stable low depressive
mood; 53.9%), chronic (permanent high depressive mood; 22.2%), delayed (low depressive mood at
baseline followed by progressive increase; 15.0%), and recovery (increase of depressive mood around the
onset followed by a gradual decline; 8.9%). In the comparison sample, two trajectories were identified:
stable low depressive mood (90%) and chronic elevated depressive mood (10%). Protective factors
associated with resilient trajectory membership in the CHC sample were higher emotional stability, higher
relationship satisfaction, and being male. This study shows that individuals with a CHC have a higher risk of
elevated depressive mood compared to healthy individuals. The trajectories identified in our CHC sample
are comparable to previous findings focusing on one particular CHC diagnosis such as spinal cord injury or
cancer. Thus, our results indicate a common experience regardless of the CHC type. Emotional stability,
relationship satisfaction, and gender were identified as factors consistently associated with resilient
response across any type of CHC.
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Introduction: Neurogenic bowel dysfunction (NBD) is a common secondary complication following spinal
cord injury (SCI). The purpose of the current study was to develop a patient reported outcome measure
(PROM) that captures the impact of NBD on quality of life (QOL) following SCI, while encompassing all
International Classification of Functioning, Disability and Health (ICF) domains.
Methods: A comprehensive bank of candidate items was generated using qualitative interviews from a prior
study; supplemented by a review of existing PROMs (GI-PRO database and literature searches).
Interview excerpts from our prior study highlighted specific challenges of living with NBD and addressed all
ICF domains. Interview excerpts were used to formulate initial items. Items were then subjected to iterative
review and editing by an outcomes advisory committee (content experts, research coordinator, and person
with lived experience). The process yielded ninety items.
A review of the GI-PRO database identified fifty-five PROMS; which were supplemented further by existing
outcome measures for NBD (Neurogenic Bowel Dysfunction Score, SCI-QOL Bowel Management Difficulties
item bank). The review yielded 1104 questionnaire items which underwent a qualitative analysis to identify
unique themes or keywords. QOL content (44 keywords) was related to daily activities, relationships, eating,
general limitations, and health. Emotional content (33 keywords) addressed fear/anxiety, low mood, selfimage, energy, and other negative emotions. Action words (31 keywords) included mostly verbs used to
describe how quality of life and emotional content were affected. Using these keywords, 43 additional items
were generated and organized according to the ICF framework.
Following the merger of the above items with those previously generated from the interview excerpts, 133
items were forwarded to the outcome advisory committee for review and further refinement. Through
multiple iterations and consensus building, the 133 items were reduced to 55 items. The 55 items retained
ensured that each of the 16 identified challenges of living with NBD (prior study) had at least three
representative items with the exception of diet and travel for which the committee agreed two items
provided sufficient coverage. These items were subsequently subjected to cognitive interviews.
Five individuals with SCI participated in cognitive interviewing to assess processing of the preliminary item
bank. Following the transcription of interviews, participant responses were appended to questionnaire
items and sent to the outcomes advisory committee for review. As needed, items were edited from
improved clarity and problematic items were deleted. Reasons for item removal included varied
interpretation from participants, similarity to other items, and unsuitability for a four week time frame.
Results: The development process yielded a preliminary PROM comprised of 35 items; while ensuring at
least two items were retained for each of the 16 previously identified challenges associated with living with
NBD following SCI.
Conclusions: A preliminary PROM for assessing the impact of neurogenic bowel on health and QOL has been
devised. The items ensure coverage of all domains of the ICF framework. Future work will assess the validity
and metric properties of the PROM.
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Introduction- Spinal Cord Injury is considered a catastrophic disease because of high morbidity, mortality
and economic impact associated with these paralysing injuries. Hence attendants play an important role in
the management of sci.
Methods- A self designed survey was made to assess the knowledge of care givers at the site of injury;after
injury(pre hospitalization and post hospitalization ; first week and following weeks).
Results- 96 percent of care givers did not know the definition of rehab and it's role at admission and
immediately after spinal cord injury.
Conclusion- Care givers knowledge is very essential for the management of SCI during acute hospitalization
as well as in the community.
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Introduction -Spinal cord injury is characterized by profound respiratory compromise secondary to the level
of loss of motor sensory and autonomic control associated with the injury. Hence proper and intensive
chest physiotherapy is must in the acute and sub-acute stages .
Methods - Chest physiotherapy ;respiratory muscle training exercise; positioning ;phrenic nerve stimulation
.
Results: A special questionnaire made for data collection . Data was collected from 40 spinal cord injury
patients in the acute and sub-acute stage. After twelve weeks of treatment there was 70 percent
improvement in the respiratory functions of 80 percent of patients taken up for the survey.
Conclusion: Intensive chest physiotherapy in the acute and sub-acute stage leads to improved respiratory
functions. Length of stay in ICU may be reduced by extubation in combination with intensive physiotherapy.
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Introduction: Alexithymia in patients with SCI is an important factor affecting the relationship and quality of
life. Alexithymia is considered as the inability to identify and describe emotions in the self. It is also
considered as "emotional dysregulation" with marked dysfunction in emotional awareness, social
attachment, and interpersonal relating. With the present study we hypothesize that patients with SCI refer
high levels of alexithymia as a defence mechanism against trauma correlates with high levels of anxiety and
depression, low self-esteem, low extroversion and low motivation.
Aim: The study investigated the correlations between the level of alexithymia and the psychological status
(level of depression, anxiety disorder, self esteem, motivation) before and after treatment, taking in to
account the differences between male and female.
Materials and methods: 145 consecutive patients ( 87 males and 58 females; mean age 54.8 ± 17.2, were
evaluated by the American Spinal Injury Association standards to assess neurological status; Barthel Index;
SCIM (Spinal Cord Independence Measure); CBA STAI X 2 sheet 3 for anxiety, CBA-QD sheet 8 for
depression; self-esteem and motivation tests and Toronto Alexithymia Scale (TAS-20) for alexithymia.
Statistics: the correlation between TAS score and other psychological scales was assessed by means of
Pearson’s R. The comparison between male and female on the level of alexithymia and psychological status
were performed with the Student’s T test for independent samples. Results: before the psychologic
rehabilitation treatment, alexithymia showed positive significant correlations with anxiety (r 0.291, p=0.01)
and depression (r 0.285, p=0.01), and negative correlation with self-esteem (r -0.237, p=0.01), motivation (r
-0.299, p=0.01) and extroversion (r -0.301, p=0.01). After the treatment alexithymia was correlated only
with anxiety(r 0.220, p=0.05) but not with depression. No significant differences were found between male
and female.
Conclusions: The alexithymia was significantly and positively correlated with anxiety scores before and after
the treatment, suggesting that alexithymia may be related to anxiety derived from the trauma of SCI.
Negative correlation beetween self-esteem, motivation, extroversion and alexithymia could be explained by
the violence of trauma that disrupts the defense mechanisms of the patients and allows the rising of anxiety
and depression.
In literature Alexithymia is related to unprocessed traumatic experiences, which in turn are related to
anxiety-depressive symptoms. It is suggested, for these patients, an integrated psychological support in
order to improve emotional skills and the mentalization of negative emotions.
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Introduction: Valid and reliable measures to evaluate functioning and disability after spinal cord injury (SCI)
are needed, both in inpatient and community rehabilitation settings. The Spinal Cord Independence
Measure (SCIM) is a SCI-specific measurement of physical independence. The self-report version (SCIM-SR)
has been translated into several languages, but no Swedish version has previously been available.
The INTERnational Project for the Evaluation of “activE Rehabilitation” (inter-PEER) explores the effects of
Active Rehabilitation (AR; a community rehabilitation concept with peer mentors as trainers and educators).
To assess the effects of AR programs on physical independence, we developed the Swedish version of the
SCIM-SR (s-SCIM-SR). The aim of the present study is to describe the translation process and the
psychometric properties of the s-SCIM-SR.
Methods: After permission from the developers of the SCIM-SR, the English version was translated into
Swedish by two native Swedish speakers with proficiency in English (physician and peer mentor with SCI). A
synthesized version was reviewed by a professional translator and then discussed at a meeting of a
multidisciplinary expert committee, including peers with SCI, and a final translated version was developed.
The study included all 48 consecutive participants (mean age 43 years; mean 3 years since SCI) and 44 peer
mentors (mean age 41 years; mean 13 years since SCI) of AR programs who completed the s-SCIM-SR
through an online survey in conjunction with the training. In total, 61% had paraplegia and 38% had
complete SCI. For the test-rest reliability, 20 of the peer mentors completed the s-SCIM-SR online twice with
one week in between.
Content validity was examined by two bilingual (Swedish and English) SCI rehabilitation professionals in
terms of clarity and cultural adaptation. Discriminative validity was assessed using a one-way analysis of
variance and the Mann-Whitney U-test to perform comparisons of the s-SCIM-SR total score and subscale
scores in relation to injury level and completeness.
Results: 69 individuals (77%) answered all items in the s-SCIM-SR and obtained a total score. Most missing
data were found in items 5 and 8. All subscales and the full scale spanned a large range of possible scores.
Except from a ceiling effect in the Self-care subscale (34%), ceiling and floor effects were very low (0-10%).
Cronbach’s alpha for the full scale was 0.89, for the Self-care subscale 0.92, for Respiration and sphincter
management 0.58 and for Mobility 0.86. The content validity was perceived as good with no major remarks
given. Participants with tetraplegia scored significantly lower than those with paraplegia on all subscales
and the total score. Participants with complete injuries scored significantly lower than those with
incomplete injuries on the Mobility subscale. Intraclass correlation coefficient was excellent in all but two
items.
Conclusions: Our results support the data completeness, targeting, reliability and validity of the s-SCIM-SR.
The assessment tool was translated through a rigorous process to ensure a high level of linguistic translation
and cultural adaptation. The s-SCIM-SR is a psychometrically sound and suitable tool to assess physical
independence among persons with SCI in Swedish community settings.
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Introduction: Acquiring a spinal cord injury (SCI) is a major trauma involving immense change in an
individual’s life. Acute and rehabilitation care provide a holistic, biopsychosocial model that incorporates
physical, social and psychological domains to enable individuals to develop skills and regain independence
(Duff & Kennedy, 2003; Middleton, Perry & Craig, 2014). The evidence based outcome measure, the Stoke
Mandeville spinal Needs Assessment Checklist (SMsNAC, Kennedy & Hamilton, 1999), used by Centres
across the world and recognised as one of the best international rehabilitation measures (Dawson et al,
2008) is used alongside a goal planning programme to deliver rehabilitation outcome at the NSIC@Stoke
Mandeville. The programme upholds values in action, crucial to user’s developing lifelong rehabilitation
skills, enabling them to become Expert by Experience (Yoshida et al, 2015). Three monthly audit of adult
inpatient experience of the programme commenced in 2016. The programme and quality improvements
were commended by the Commission for the Accreditation of Rehabilitation Facilities (CARF) 2018 and
received UK acclaim in 2016 (Health Service Journal Finalist).
Methods: The current study outlines the developments in the programme and experience for all newly
injured adult patients admitted to the NSIC@Stoke Mandeville in the financial year (FY) 18-19. Inpatient
experience was measured against the NHS England D13-16 spinal service specification, relevant CARF and
British Society of Rehabilitation Medicine standards and well as the NSIC@Stoke Mandeville own standards
for quality and user involvement such as patient and MDT involvement at each goal planning meeting,
family inclusion and repeated outcome measurement. Quality Service and Redesign (QSIR) methodology
was used to map and measure improved service outcome.
Results: Outcome data from the SMsNAC and programme demonstrated that 91% of adult inpatients
participated in the programme. Inpatients were commenced on the programme earlier in the study (FY1819) than the previous year continuing the trend of earlier commencement of active rehabilitation seen since
2016 when the quarterly progress audit of the service started. Family participation increased and there
were significant improvements in nursing staff participation in goal planning meetings (yearly average 71%
FY 18-19 compared with 53% for the previous year).
Conclusions: Focussed, standards based analysis that maps inpatient experience during rehabilitation can
lead to service improvement and user rehabilitation experience. There is a need for inclusive standards
around goal planning so that fully informed and efficacious rehabilitation outcome can be delivered: for goal
planning to always include users and their families, be mapped onto an assessment of their priorities and
skills, involve a full MDT and for the process to map onto assessment and outcome.
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Introduction and Method: As medical technology and understanding of spinal cord injury continually
improve, so too has there been a pronounced shift in demographics of the spinal cord injured population.
Constant service change and mapping is needed to deliver treatment and understanding changing
population needs ensures services are able to provide the best quality and most efficient care and use of
resources. The NSIC@Stoke Mandeville provides a specialist commissioned spinal cord injury service to
1/3rd of the adult population of England and is the national service for children in the UK. It works
alongside the 7 other specialist commissioned spinal cord injury services, each regulated by the D 13-16
service specification of the NHS England Clinical Reference Group for Spinal Service, Trauma and SCI
Operational Delivery Network. As the only Commission for Accreditation of Rehabilitation Facilities (CARF)
recognised service in the UK, NSIC@Stoke Mandeville plays a pivotal role in national and international
leadership, innovation, research and education for adults and children with spinal cord injury.
Established as the national service in 1944, under the leadership of Sir Ludwig Guttmann, an overview of the
current service at NSIC@Stoke Mandeville will be provided. Today, Major Trauma Centres provide the
initial surgical intervention and treatment for the first 5 days post injury with specialist spinal acute care and
rehabilitation taking place following. Spinal cord injury demographics have changed with the NSIC seeing an
increase in injuries in people aged over 65 and incomplete injuries in common with many first world
countries.
Results: In the financial year (FY) 2018-2019, 140 newly injured adults and 30 newly injured children were
provided with rehabilitation and 174 children were provided with further inpatient treatment as part of
their ongoing development care. Data from the 2018 CARF accreditation visit, annual demographics and
service for FY 2018-2019 with reference to the D 13-16 service specification will be provided. NHS funding
of SCI services is changing from 2019, with the system moving from payment by episode of care to a bed
day tariff system. An overview of tariff impact for national provision, the 2019–2022 NSIC@Stoke
Mandeville clinical strategy, and recommendations for the acute and rehabilitation journey for new and
readmitted SCI adults and children will be included.
Conclusions: The presentation will include key recommendations for children’s and adult services in the UK
to meet changed healthcare need and future service provision.
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Occupational Therapists (OTs) working within the area of Spinal Cord Injury (SCI) play an important role in
educating patients on how to manage their energy levels efficiently throughout their day. Fatigue has been
identified as one of the long-term difficulties that patients with SCI encounter long after their acute and
sub-acute phase has been completed. Are OT’s working with this population routinely addressing fatigue
management as part of their practice?
A fatigue management questionnaire was provided to over 30 inpatients in a rehabilitation setting to
determine patient’s knowledge and awareness on the impact of fatigue after SCI on their lives. Results
indicated that OTs were not consistently utilising fatigue management intervention strategies with their
patients. Additional gaps identified included:
- Awareness of the relationship between SCI and fatigue
- How fatigue manifests
- Common triggers of fatigue
- Strategies to manage daily fatigue
The questionnaire highlighted that 100% of patients reported fatigue affected their occupational
engagement and socialisation. Consequently, they were unable to engage in meaningful activities inside and
outside the hospital environment, focus on conversations, engage in family events and organised outings.
Results showed that the main contributors of fatigue were;
Intense therapy sessions
Poor sleep
Medications
Following these results, a 5-week pilot fatigue management programme for inpatients was designed and
implemented.
Inclusion criteria - patients being treated on the inpatient SCI programme and available to engage in a 5week block of fatigue management education, 1 hour a week.
The aim of this group was to provide patients with education on the links between fatigue and SCI as well as
developing and integrating self-management strategies into their daily routine, with emphasis on improved
occupational performance and satisfaction. Rating scales were used to measure the patient’s knowledge pre
and post fatigue management programme. The results will be discussed as a part of the poster
presentation.
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Introduction:
In Georgia, traffic crashes and the resulting injuries and fatalities have been increasing at an alarming rate.
From 2014 to 2016 traffic crashes increased by 36%, and over the same period of time fatalities increased
by 34%. At Shepherd Center we have seen an increase in spinal cord injuries due to motor vehicle crashes
and suspect that our increased numbers in pedestrian and bicycle injuries are due to a rise in distracted
drivers.
Methods:
From 2017-2019 approximately 130 people were referred to Shepherd due to pedestrian crashes while
1597 people were referred for car crashes. Of those, 30 bike crashes were admitted as well as 591 motor
vehicle crashes and 55 pedestrians. In 2010 Georgia attempted to stem the rise of distracted related crashes
by enacting legislation making texting and driving illegal. This legislation proved difficult to enforce as dialing
a number and holding your phone were still allowed. With morbidity and mortality rates continuing to
climb, so did our insurance premiums as our state leads the entire nation in auto insurance premium rate
increases (12.2% average increase in 2016 vs. 5.6% nationwide). In 2017 Georgia made the case for a new
hands-free law prohibiting all physical contact with the mobile phone while still allowing Bluetooth
technology and the use of GPS.
Results:
While not a perfect law, and not without controversy, some argued that it was an affront to personal
freedom- the law has been in effect since 2018. An initial report from the Atlanta Journal Constitution cited
a 21% decrease in distracted driving behavior after the law was passed. Data from other hands-free states
indicates that after two years of enforcement a 16% decrease in fatalities can be seen. While it is too early
to conclusively say that crashes have decreased, we can note that enforcement of the law has increased as
State Troopers issued 8,389 distracted driving citations in the second half of 2018 as compared to only
3,827 in the first six months of 2018.
Conclusions:
The E’s of injury prevention are education, enforcement, engineering and EMS, and this law reiterates ISCOS
Prevention Committee previous committee discussion that laws and law enforcement as well as legal
liabilities are major deterrents to unsafe behavior.
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Introduction: Falls are common in spinal cord injured (SCI) population and this is an increasing field of
interest in research. The aim of this study was to determine the frequency of falling among SCI inpatient
patients at a rehabilitation clinic and to identify risk indicators for fallings.
Methods: Thirty-four SCI inpatient patients were evaluated. Demographic characteristics, time since injury
and ambulation status were recorded. Falling existence of last year and during hospitalization were
questioned. How many times and where the patient fell, and the reason of falling were asked by openended questions. Descriptive statistics, Chi square and Mann Whitney U tests were used.
Results: The mean age was 45,29±17,2 years and mean BMI was 26,9±6,6. Mean disease duration was
7,1±8,8 years (min 0,2-max 33). 18 (53%) of the patients were male. 22 (64,7%) patients had traumatic
etiology. 23 (67,6%) of them were paraplegic and 12 (35,4%) were tetraplegic. 14 (41,2%) of them had
complete spinal cord lesions (AIS A). 22 (64,7) patients were wheelchair dependent, 7 (20,6) of them were
household ambulator and 5 (14,7%) of them were community ambulator. 16 patients (47%) experienced
falling last year and 8 of them had recurrent falls (23,5%). Falling took place at hallway of the house and
outdoors, mostly. Most reported reasons of falling were slipping and weakness of the leg. Two of recurrent
fallers also fell during 2nd and 3rd week of hospitalization (5,8%). Both of them were community
ambulatory and none of them was injured due to falling. Female patients had fallen more than male
patients last year (p:0,017). Time since injury of fallers was longer than nonfallers (p:0,041). Age,
ambulation status, BMI, the etiology of injury, the level and severity of injury were similar between fallers
and nonfallers.
Conclusion: Falling is an important and preventable risk factor in SCI patients for morbidity and mortality. In
our study group 6% of SCI patients fell during hospitalization and 47% of them fell last year. Prevention of
falls and fall-related injuries is important in this group.
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All Posterior Corpectomy for (A4) Complete Burst Fractures: Series of Twelve cases (12), from a Level 1
Trauma Center, New Delhi.
Twelve Cases (12) of Complete Burst Fractures were treated at JPNATC, AIIMS, New Delhi, a level one
Trauma Center from April 2013 to July 2017.
All patients had complete burst fractures- AO type A4- with involvement of Superior and Inferior End plates.
There were ten (10) males and Two (2) females with an average age of 27 years. All patients had Bilateral
Postero-lateral Decompression from a posterior only approach with complete corpectomy of the Fractured
Vertebra.
The discs above and below the injured Vertebra were also removed. Reconstruction of the Corpectomy
defect was done with a Mesh Cage in Ten cases (10) or an Expandable Cage Two (2) cases, along with
pedicle screws two levels above and below the corpectomy.
Results: - Follow up ranged from three months to four years with an average follow up of 15 months. There
was no case of implant failure. There was Neurologic improvement of 2 ASIA grades in Eight (8) cases, 1
ASIA grade in Three cases and no improvement in One case. There was no case of neurologic deterioration.
Conclusion:- Near Total Corpectomy from an all posterior approach using bilateral postero lateral
decompression is a safe and effective procedure for 3600 decompression as well as anterior reconstruction
of completer A4 type Burst Fractures.
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Introduction:
Cervical Bi-Facetal Dislocation are inherently unstable injuries and majority are associated with neurological
Deficits. We treated five cases of Neglected Bi-Facetal Cervical Dislocation with Intact Neurology. The
patients had sustained injuries to the neck on an average of 4.8 months previously (2 months – 7 months).
Material & Methods:
Five cases of Neglected Cervical Bi-Facetal Dislocation were treated at JPN Apex Trauma Centre, AIIMS, New
Delhi from 2013 to 2017. All the patients had sought medical treatment at primary health care centers.
However, the severity and potential morbidity of this grievous injury was not appreciated by the primary
care physician and all the five patients were treated conservatively with cervical collar.
The patients reported to our OPD at an average of 4.8 months after the primary injury (2 months- 7
months). The Average age of patients was 42 years. All the patients were males. All the patients had intact
neurology. Three patients had C5/C6 Dislocation and two patients had C4/C5 Dislocation. All the patients
were operated with Anterior, Posterior and Anterior Surgery. An Anterior Disectomy was done and patient
was turned prone, for reduction of Bi-Facetal Dislocation. Posterior instrumentation with lateral mass
screws was done to achieve and maintain the reduction. Finally the patients were turned supine and
anterior fusion at the Disectomy site was performed with ICBG and Anterior plating.
Results: All the patients were followed up for a minimum of 6 months. All the patients were neurologically
intact before surgery and remained the same in the immediate post operative period and at Six months
follow up.
Conclusion: Anterior Disectomy followed by posterior instrumented reduction with Lateral Mass Screw and
Anterior Fusion with Iliac Crest bone graft and anterior cervical plating, ensures a safe global fusion in
Neglected Cervical Bi-Facetal Dislocation, patients with intact Neurology.
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Introduction:
Over half of adults with a chronic spinal cord injury (SCI) can be classified as having cardiometabolic
syndrome (CMS), defined as central obesity, plus the presence of two or more of: hypertriglyceridemia,
reduced HDL-C, hypertension, and raised fasting plasma glucose (or diagnosed with type-2 diabetes). Whilst
a recent systematic review is useful for determining SCI exercise guidelines for health and cardiorespiratory
fitness, the effect of exercise training on individual components of CMS risk has yet to be systemically
described. Therefore, the purpose of this systematic review is to determine the effect of exercise training on
individual CMS risk factors in adults with chronic SCI.
Methods:
The databases of PubMed, Web of Science, EMBASE, and Scopus were searched (22/08/2018), using a
search strategy that combined key words associated with SCI, exercise, and CMS risk factors. Studies were
included if they met the following criteria: i) participants were adults, and had a chronic SCI (≥1 year postinjury), ii) included an exercise intervention (any voluntary upper-body exercise, functional electrical
stimulation (FES), or assisted ambulation training) lasting ≥2 weeks, and iii) included at least one CMS risk
factor listed by the International Diabetes Federation as an outcome variable. Case-reports, descriptive
case-series, cross-sectional designs, abstracts and conference proceedings, and non-English language
articles were excluded. Study quality was assessed using a modified Downs and Black (D&B) checklist, with a
maximum score of 28. Studies were classified as “high quality” (≥66.7%), “fair quality” (50-66.6%), or “low
quality” (≤50%).
Results:
A total of 66 studies were included in the final analysis. Studies were grouped into six main categories:
upper-body aerobic exercise (n=14), upper-body resistance training (with or without upper-body aerobic
exercise) (n=6), hybrid FES-cycling or FES-rowing (n=8), FES-cycling (n=17), assisted ambulation training
(n=10) and FES-resistance training (n=5). The mean (SD) D&B score was 15 (±3), with 9 studies categorised
as high quality, 36 as fair quality, and 21 as low quality. Following upper-body aerobic exercise, there were
improvements in fasting insulin concentrations (4 out of 5 studies, -3.0 ± 0.70%), fasting insulin resistance
(HOMA-IR) (4 out of 4 studies, -48.1 ± 17.8%) and waist circumference (4 out of 6 studies, -46.1 ± 15.5%).
Following upper-body resistance training, there were improvements in lipid profile (4 out of 5 studies) and
waist circumference or waist to hip ratio (3 out of 4 studies). Following FES-cycling, five out of seven studies
reported positive changes in outcomes related to postprandial glycaemic control.
Conclusions:
Upper-body aerobic exercise training is effective at reducing fasting insulin concentrations, fasting insulin
resistance, and waist circumference in adults with chronic SCI. The addition of upper-body resistance
training to aerobic exercise appears to improve blood lipid profile. FES-cycling appears to improve measures
of postprandial glycaemic control. There is insufficient evidence to conclude if hybrid FES-cycling, hybrid
FES-rowing, assisted ambulation training, or FES-resistance training improve CMS risk factors. There are a
paucity of high quality studies assessing the effects of exercise training modalities on measures of central
adiposity, chronic inflammation and endothelial function in adults with chronic SCI.
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Skeletal muscle atrophy, altered body composition, continuous loss of bone, and muscle fatigue are
consequences following spinal cord injury (SCI). These adaptations are associated with a disturbance in
energy balance, cardiovascular profile, and muscle, increasing risks of obesity, an abnormal metabolic
profile, and increased fracture risk below the level of injury. Clinical practice strives to optimize
rehabilitation strategies necessary to improve functional recovery after SCI; however, there are no
established interventions to prevent or reverse the aforementioned adaptations. Historically evidencebased practice suggested that mechanical training with or without functional electrical stimulation (FES) and
neuromuscular electrical stimulation (NMES) is an important rehabilitation intervention that can ameliorate
several of the consequences after SCI. In addition, testosterone replacement therapy (TRT) has stemmed as
an important pharmaceutical agent that is likely to promote positive changes following SCI.
This presentation will address the evidence and current research being conducted for health related
outcomes of FES and NMES alone and in combination with TRT as well as exoskeleton research for adults
with SCI. For pediatric SCI, evidence will be presented for outcomes with FES and NMES. As FES and NMES
are being used clinically with people with SCI, this information can be translated into the rehabilitation
setting. Furthermore, the workshop will highlight the key molecular signaling pathway responsible for
muscle hypertrophy, enhancing mitochondrial biogenesis and increasing glucose disposal.
Course Outline:
1)
Measurement of bone, muscle fiber type changes, metabolic and body composition and effects of
common pharmaceutical and rehabilitation interventions: Dr. Johnston (15 mins)
Dr. Johnston will discuss measurement techniques for clinical and research applications as well as
interventions being used in some rehabilitation settings to address these sequalae.
2)
Bone, muscle, and metabolic outcomes following FES randomized control trials in pediatric and
adult SCI: Dr. Johnston (10 mins)
Dr. Johnston will present and discuss the findings of 2 clinical trials conducted by her research team.
3)
Changes in muscle size, fiber type adaptations and molecular signaling pathway profile following a
clinical trial of NMES and TRT: Dr. Gorgey (25 mins)
Dr. Gorgey will present on the effects of 16-week resistance training combined with testosterone
replacement therapy (TRT) on fiber type adaptions and molecular signaling pathways following spinal cord
injury. His presentation will highlight the key signaling pathways that are likely to contribute in increase in
fiber size, improvement in mitochondrial and key metabolic variables after SCI .
4)
Health profile changes following a randomized control trial of multi muscle NMES/FES with and
without mechanical interventions: Dr. Forrest (25 mins)
Dr. Forrest will present novel results related to different high dose stimulation protocols with and without
mechanical interventions effect on body composition, adiposity, energy expenditure and metabolic profiles,
related to an ongoing blinded randomized clinical trial for NMES, Standing, exoskeleton and testosterone.
5)
Discussion/Questions: All (15 minutes)
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Introduction:
Treatment for Neurogenic Bowel Dysfunction (NBD) often focuses on the symptoms of the individual
patient, but there are no means to assess important factors such as patient satisfaction with the current
treatment or the medical complications related to NBD. Patients can present with a range of symptoms, and
the lack of validated tools to monitor the efficacy of bowel function makes it difficult for patients and
clinicians to know when treatment is optimal. A clinical decision support tool, MENTOR (Monitoring Efficacy
of Neurogenic bowel Treatment On Response), was developed based on objective bowel score measures
and patients’ subjective perception of their bowel function. The objective of this project was to determine
the level of concordance between the MENTOR tool recommendation with the decision by experienced
clinicians in the field of NBD. Secondary objectives included measuring the acceptance and ease of use of
the tool by patients.
Methods:
The study was undertaken in six specialty centers (from Europe and United States), including SCI
rehabilitation as well as gastroenterology /colorectal surgery. Subjects gave informed consent prior to
participation. Patients were asked to complete the tool on their own prior to their consultation - time to
patient completion and ease of understanding were studied. An expert clinician then assessed the patient,
blind to the tool, and made an independent treatment decision.
Results:
A total of 248 subjects completed the study, their distribution by country, aetiology of injury and
demography was recorded. The overall concordance of these recommendations was excellent (79%).The
agreement was strongest when the MENTOR tool recommended monitoring (91%) or treatment change
(82%), and weakest when the decision was for further discussion (59%). Neuro-gastroenterology unit
consultations resulted in significantly higher agreement rates than SCI unit consultations (95% vs 62%).
Mean time to completion was 5.4 (±2.8SD) minutes, with 95% finding this tool easy to complete.
Conclusion:
This international validation study in SCI patients with NBD shows that outputs from MENTOR correspond
well to the independent opinion of expert clinicians. As such this novel tool holds promise in helping
decision-making for healthcare professionals. The tool is easy and quick to use. MENTOR offers the
opportunity to monitor treatment and determine progression through the clinical pathway. The tool may
also be valuable in clinical trials as a patient-reported outcome measure.
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Introduction:
With the aim of supporting and standardizing treatment assessment of SCI individuals with neurogenic
bowel dysfunction (NBD), an international working group has recently developed a clinical decision support
tool. The MENTOR (Monitoring Efficacy of Neurogenic bowel Treatment On Response) tool was developed
based on objective bowel score measures and patients’ subjective perception of their bowel function. The
objective of this project was to determine the level of concordance between the MENTOR tool
recommendation with the decision by a clinical team of rehabilitation specialists and a nurse practitioner in
one Dutch rehabilitation centre. Secondary objectives included measuring the acceptance and ease of use
of the tool by Dutch SCI patients.
Methods:
Eligible subjects were adult SCI individuals, regardless of aetiology and chronicity of injury. Participants were
asked to complete the Dutch-language version of a paper-based tool on their own prior to their
consultation. Time to patient completion and ease of understanding were recorded. A member of the
clinical team then assessed the patient, blind to the tool, and made an independent treatment decision.
Results:
A total of 38 SCI subjects completed the study in this centre. There was an equal male/female distribution
(n=19 each) and the average age was 62.5 years (range 48-86). Most subjects had a non-traumatic SCI
aetiology (25/38, 66%). The MENTOR Tool classified 18% of the subjects as in need for treatment change,
and an additional 40% as in need of a closer discussion about their symptoms and treatment options. The
overall concordance of the tool recommendations and the clinical team’s blind assessment was 65.8%,
which is in line with the observed in the other rehabilitation units participating in the study. Agreement was
very strong (94%) when the MENTOR tool recommended monitoring, and weakest when the decision was
for further discussion or treatment change (40% and 57%, respectively). Compared with the average of all
the other 5 participating centres in other EU countries and the US, the Dutch cohort presented less severe
NBD symptoms measured as NBD score >14 (18.5% versus 40%, respectively) and was more satisfied with
its current bowel treatment (89% satisfied or acceptable, versus 65%). Mean time to completion was 5.3
(±2,5 SD) minutes, which does not differ from the average of other participating countries. 100% of the 38
Dutch participants found the tool easy to complete.
Conclusion:
In a Dutch rehabilitation setting, the MENTOR tool had a similar accuracy to the average of other SCI units
participating in its international validation. Dutch SCI patients found the tool easy and quick to complete
and the tool shows promise as a valuable element in supporting consultations on NBD in a rehabilitation
setting. Dutch patients were, in general, more satisfied with their bowel function and reported less severe
NBD symptoms than their peers in other SCI units participating in the study. Nevertheless, the tool indicated
that a slight majority (58%) of them could benefit from either treatment change or a closer discussion about
their symptoms and treatment options.
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Introduction
The degree of neurologic deficit of spinal cord injury patients influences their breathing disorders. The
problems mostly affect those patients, who have spinal cord lesion at the cervical level. Due to the paresis
or plegia of their respiratory muscles the values of their respiratory volumes are lower. The ability of
expectoration is also affected.
Methods
We have assessed photographic and video records of examinations of breathing of the patients with spinal
cord lesion at the cervical level, who were admitted to the Spinal Cord Unit in Prague from July 2013 to
March 2019. We examined 206 patients. 35% of the patients had spinal cord lesion of upper neck segments,
65% of the patients had spinal cord lesion of lower neck segments. 36% suffered from motor complete
injury, 64% from motor incomplete injury. 30% were given tracheostomy tubes at the time of the hospital
admission.
Results
Diaphragm disorders lead to visible activity of auxiliary inspiratory muscles already in the initial phase of
inspiration and the expanding of the abdominal cavity does not occur. Due to the problems of intercostals
muscles the thoracic cavity is not expanded as well, which leads to paradoxical breathing, indrawing of the
intercostal spaces during inspiration. The disorders of abdominal muscles inhibit the creation of expiratory
reserve volume. Sufficient air flow, which is necessary to remove sputum by coughing, can be reached only
with the use of adequate compensation mechanisms.
Conclusions
Patients who suffer from the above mentioned disorders are more often affected by respiratory diseases,
whose consequences may be fatal. Kinesiology of the respiratory pattern helps to analyse easily the cause
of the respiratory disorders, and subsequently treat them effectively.
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Introduction :
Pressure ulcer (PU) is a frequent complication following spinal cord injury (SCI), with a prevalence estimated
at 30% in international studies. Surgery is often necessary to recover skin integrity, but with the limited
number of surgical possibilities and the high rate of recurrence, the surgical coordination of PU in SCI needs
guidelines. We report the first clinical practice recommendations (CPRs) formulated for the medical and
surgical management of PU in SCI in France.
Methodology :
The development of the CPRs involved several stages :
Constitution of a working group of clinical experts from 3 learned societies (Société Française de
l’Escarre [SFE], Société Française de Médecine Physique et de Réadaptation [SOFMER], Société Française de
Chirurgie Plastique, Reconstructrice et Esthétique [SoFCPRE]), whose objective was, with a focus group, to
classify and prioritize questions related to these recommandations,
Critical analysis of the existing scientific literature by the working group
Formulation of a first version of CPRs
Presentation of CPRs at public conferences of each society to enable debate with the public on
controversial points
Formulation of the final version of the CPRs by the working group
Recommandations
1.
Surgery is indicated when medical treatment for wound healing becomes impossible
2.
A holistic approach is recommended before deciding on surgery, with a benefit and risk analysis
o
Assessment and management of local, regional and general risk factors
o
Shared educative assessment
o
Analysis of etiology of PU to treat
o
Analysis and inclusion of healthcare contract (shared objectives) and assessment of the patient’s
ability to perform, tolerance of and compliance with the therapy proposal
3.
A pre-operative procedure should be respected
o
A multi-disciplinary consultation is recommended before surgical indication
o
Mood and associated behavioural disorders must be assessed and psychological follow-up
established during the perioperative step.
o
Medical imaging before surgery
o
Biological tests
4.
The type of surgery should be defined during the pre-operative step
5.
The patient should be informed during the pre-operative step
6.
A systematic procedure must be respected in the post-operative step
o
Positioning for the patient
o
Total post-operative immediate discharge must be organized: hospitalization in a convalescence
ward, even a physical and rehabilitation medicine unit or at-home hospitalization

o
The patient should regain sitting gradually, with multiprofessional management, ideally in a physical
and rehabilitation medicine unit, and always after total wound healing
o
The patient’s ability to assess the skin at home (alone or with help) should be assessed
o
Subsequent monitoring should be organized
Reference : Gelis A et al. French guidelines from PERSE, SoFCPRE and SOFMER for the medical and surgical
management of pressure ulcers in persons with SCI. Ann Phys Rehabil Med. 2018 Sep;61(5):352-354.
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Introduction
In Switzerland, professional home care is publicly financed. The scope of compensation is based on a needs
assessment on the basis of the functional capacity of the person with disability. Not taken into account in
this needs assessment is the situation of the family members, who often play an important part as essential
reference persons and care providers. The amount of funding for professional home care has thus to be
evaluated in relation to the capacity of family members to provide support. In order to illustrate this
situation, we aimed to identify the role of family members on whether professional home care is employed
for persons with spinal cord injury in Switzerland.
Methods
Community survey in 717 adults who identify as primary caregiver for a family member with spinal cord
injury in Switzerland.
Results
Among the study participants, 33 percent hired professional home care for 10 hours per week on average.
The level of dependency of the persons with SCI had a significant influence on the utilization of professional
home care. Beside this, the situation of the family member was found to be a determinant on whether
professional home care was employed. Namely, family members who cohabit or were spouses reduced the
amount of services, whereas family caregivers who worked full-time purchased more services. Higher levels
of education and income in family members increased the use of professional home care. Older family
caregivers and those with a migratory background used more professional services.
Conclusions
The situation of the family caregiver is inadequately accounted for in the needs assessment. This is found
insufficient as older person, with less capacity to support their family member, e.g. in transfers, were more
likely to hire professional home care, often at their own expenses. Similarly, family members with higher
education and income can afford to buy more services while others cannot, irrespective of their capacity to
support their family member with spinal cord injury.
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Introduction
Informal care of persons with disabilities, provided by family members, often goes unnoticed. It is assumed
to pose a major threat to the caregivers' potential, their positive development and life satisfaction, when
conducted on a high workload over a long period of time. It is yet unclear how the situation of family
caregivers can be improved while still acknowledging their important contribution and without challenging
the bond between family members. For this purpose, a study has been conducted with the aim to appraise
the situation of family caregivers of persons with spinal cord injury in terms of care demand, service
utilization, information needs, social life, work life, and finance, in order to derive solutions for
improvement.
Methods
Survey in 717 adults who identify as primary caregiver for a family member with spinal cord injury in
Switzerland. The survey is compared to a sample of 2,929 adult family caregivers in the general Swiss
population.
Results
As compared to the normative population of family caregivers, family caregivers of persons with spinal cord
injury were older, more likely female, with a lower labor force participation and lower income. They engage
in more care activities and for a longer time period. In general, satisfaction with the role is considered high,
with 78 percent reporting to find their function to be worthwhile and 92 percent reporting to cope well with
their role as family caregiver. Respite services were widely available but hardly used. Support from state
bodies is considered insufficient (50 percent). At the same time there is a common mistrust in public
services, with 42 percent reporting to have no trust at all.
Conclusions
Switzerland can be a role model with high and costly financial support for persons with spinal cord injury.
Parallel to this, their family caregivers can benefit. Also, family members play an important role in the entire
rehabilitation process and were included in all steps. As a result, families cope rather autonomously with
their individual situation and do so with high confidence and poise. The national system allows them to
independently arrange their needs and not become dependent on public services for family caregivers, such
as public respite services. This results in rather high fulfillment in the caregivers. The provision of public
assistance or support offers would not be beneficial in a climate of common mistrust towards public
services. Instead, as system where caregivers were empowered by financial means that allows them to
purchase or create tailored opportunities appears more promising and should be strengthened.
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Introduction
After initial rehabilitation, it is important for patients with high care demand to have adequate financial
support in order to purchase professional home care. The care demand and its funding is determined during
rehabilitation and should cover the basic care needs in the home care setting. In Switzerland, every patient
receives a qualitative nursing report at the time of discharge. It is hypothesized that the nursing care
demand often alters substantially after discharge and the initial needs assessment becomes inadequate to
fulfil its purpose. Hence, this study's objective is to assess differences in care demand and SCIM score of
individuals with tetraplegia determined at discharge from initial rehabilitation as compared to the needs in
the home care setting
Methods
Chart review of 35 tetraplegics in initial rehabilitation in the largest SCI rehabilitation center in Switzerland,
with a follow-up survey in the home care setting.
Results
On average, a lower SCIM score was reported in the home care setting as compared to the rehabilitation
setting. The care demand increased by 8 hours per week after discharge from initial rehabilitation. The
change in care demand couldn’t be explained by the change in SCIM scores.
Conclusions
It is not sufficient to determine the care demand of individuals with tetraplegia at rehabilitation discharge. A
specific assessment in the home care setting is needed to accurately assess the care demand. The
reassessment enables a patient-centered and needs-oriented care provision for tetraplegics in the home
care setting.
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Introduction
With a prevalence of 56 to 97%, sleep apnea (SA) is more common in patients with spinal cord injury (SCI)
than in the general population.
Individuals with SCI particularly experience obstructive sleep apnea. Higher prevalence data are observed in
patients with a higher cervical lesion and complete motoric lesions. In addition, OSA has been shown to
correlate with higher age, obesity, neck girth, male gender, abdominal girth and the use of sleep
medication. Daytime sleepiness is one of the main symptoms.
The standard diagnostic method for sleep apnea is overnight polysomnography (PSG). In clinical practice as
well as in previous studies, overnight oximetry (OO) is widely used as a screening method for SA.
Advantages of OO over PSG are feasibility and patient’s comfort. Evidence is scarce regarding OO as
diagnostic screening instrument for SA of patients with spinal cord injury.
The aim of this study was to investigate validity of the OO as a method for screening sleep apnea syndrome
in patients with a SCI.
Methods
In this retrospective study, data of 524 patients with SCI of 18 years and older were analyzed who were
admitted to the inpatient clinic of rehabilitation center Heliomare, Wijk aan Zee, the Netherlands, between
January 2008 and July 2016.
Data were included when patients underwent both Type 3 portable monitoring polygraphy (PG) and OO
within two months after admission.
The apnea–hypopnea index (AHI) was defined as the mean number of apneas and hypopneas per hour.
Moderate to severe SA was defined by an AHI of ≥15.
An event of desaturation in the OO was defined as a ≥4% decline of saturation. Oxygen desaturation index
(ODI) was defined as the mean number of events of desaturation per hour. Pearson correlation coefficients
(r) was calculated for AHI and ODI. Sensitivity, specificity, positive predictive value, and negative predictive
value with 95% confidence interval (CI) were calculated. The diagnostic accuracy of ODI was assessed with
receiver-operator characteristic (ROC) analyses.
Results
In total, 95 patients underwent both a OO and PG. Patients with outliers of AHI scores (N=3 patients) were
excluded from further analysis. Hence, the final study population consisted of 92 patients. Sixty-six percent
of the patients included in the study were diagnosed with SA,. The majority of patients with SA was male
(73%) There was a moderate but significant correlation between ODI and AHI (r = 0.74; p<0.001). Sensitivity,
specificity, positive and negative predictive values for the ODI ≥15 were respectively, 80% (95%-confidence
interval (CI): 70-90%), 55% (37-72%), 78% (67-88%) and 59 (41-77%)%. ROC area under the curve was 0.68
(0.56 – 0.80).
Conclusions
OO could potentially be used as an alternative method to PG to identify SA in people with SCI. An important
limitation of this study is that most patients that were included in this study underwent PG in case their OO
showed an ODI of 10 or more. Hence, a small portion of this group did not show SA, which resulted in a
small number of true negative diagnosis of SA.
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Introduction: Although many patient-reported outcome measures have been described for a variety of
chronic conditions, few have been developed for patients with neurogenic bladder/bowel dysfunction. Goal
Attainment Scaling (GAS) is an individualized, patient-reported outcome measure that enables people to
identify and track their own treatment goals. Our work aimed to describe the lived experience of people
with neurogenic bladder and/or bowel dysfunction in order to develop a clinically meaningful menu of goal
areas to facilitate GAS. Capturing the patient’s voice is a vital step in the development of clinically
meaningful goal menus.
Methods: A draft menu of goals specific to neurogenic bladder and bowel dysfunction was developed from
a workshop with six international expert clinicians. In addition, we recruited twelve English speaking people
with neurogenic bladder and/or bowel dysfunction from the US and UK to participant in semi-structured
interviews. Interviews were facilitated by a research nurse via online conferencing tool and were audiorecorded. These interviews assessed the clarity, comprehensibility, comprehensiveness, and relevance of
menu items by eliciting concepts from patients in an open discussion followed by reviewing goal areas
within the menu. Interviews were all transcribed verbatim. Two researchers reviewed transcripts to
familiarize themselves with the data. Next, a thematic analysis was performed. Quotes were indexed and
charted to the emergent themes. Quantitative (demographic and clinical) features were summarized as
medians, means ± standard deviations, or proportions.
Results: Participants ranged from 25-58 years (median 36 years, SD 9); 58% were female. Spinal cord injury
was most often the cause of neurogenic bladder/bowel dysfunction (9/12, 75%). Three main themes were
identified: challenges posed by incontinence, limitations on everyday life, and the need for personalized
care management. The primary theme of incontinence was identified as a clinically relevant medical issue
however, participants stressed its impact on their daily life. Participants reported avoiding public activities
due to fear of incontinence or lack of accessible bathrooms. Regarding the various limitations that arise due
to their neurogenic bladder and/or bowel dysfunction, participants chiefly expressed frustration and a loss
of sense of self. Third, participants expressed the need that clinicians recognize their individual challenges
(e.g. “You might be a urologist, but dealing with me is totally different than dealing with the other 10,000
patients you have”). When participants were asked to list their five most important goals, each of the 20
goals identified were contained in the draft menu. “Impact on Life” goals were most common (35/60, 58%)
with half of patients reporting “Emotional Well-Being” and/or “Exercise” (6/12, 50% for both).
Conclusions: Incorporating participants’ lived experience is integral to the development of any patientcentric tool. Asking patients what matters to them provides an opportunity to integrate important
constructs which could have been missed by clinicians. This can enable care that focuses on both
preservation of optimal health while incorporating patient-driven goals. A feasibility study is needed to

evaluate the use of this goal menu to facilitate Goal Attainment Scaling in neurogenic bladder/bowel
dysfunction.
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Objective: To highlight the effects of dietary manipulation and testosterone replacement therapy (TRT) on
body composition in a male with chronic spinal cord injury (SCI).
Design: A retrospective case report compared to a study cohort
Methods: A 31-year-old male with motor-complete T5 SCI was instructed to follow a standard dietary plan
(45% carbohydrate, 30% fat and 25% protein) for 16 weeks. Weekly TRT was administered daily via
transdermal patches placed on the muscles of the shoulders. Five-day dietary recalls were analyzed to
quantify total energy intake, percentage (%) carbohydrate, %fat, %protein, and total soluble fiber intake.
Magnetic resonance imaging and dual-energy x-ray absorptiometry were used to quantify changes in
regional and total body composition, respectively.
Results: During phase I (weeks 1-8) of the intervention, the participant failed to hit specified macronutrient
ratios, over-consuming fat and under-consuming protein by 6.8 and 5%, respectively. During phase II (weeks
9-16), the participant reduced his caloric intake by ~445 kcal/day, reduced %fat by 6.5%, and increased
%protein by 8%. The participant’s total body weight decreased by ~8%, body fat decreased by 29%, and
lean mass increased by 7%. Thigh subcutaneous adipose tissue (SAT) cross-sectional area (CSA) was reduced
by 31% and absolute muscle CSA increased by ~9% with no changes in basal metabolic rate.
Conclusion: The retrospective analysis demonstrated that manipulation of caloric intake, %fat, and %protein
may have influenced the body composition in a male with chronic SCI. The addition of TRT may have
mitigated the effects of caloric reduction on lean mass and BMR.
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STUDY DESIGN:
Case-report
OBJECTIVE:
To propose a rehabilitation approach combining spinal cord epidural stimulation (SCES) with exoskeletal
assisted walking (EAW) to enhance motor control recovery in a person with complete SCI.
SETTING:
Medical research center.
METHODS: A 34 year-old male with a clinically complete (C7 AIS A) SCI participated in EAW training twice
weekly for 12 weeks. The participant had a previously implanted epidural stimulator (T12-S2) meant to
assist with locomotion . At week 0 (baseline) and week 13 (post-intervention) oxygen uptake (VO2), body
composition, electromyography (EMG), and 10-meter walking speed were captured. Throughout the 12
weeks of testing the total number of steps, walk time, and stand-up time were also measured. From
sessions 18-24, the number of steps generated by the participant’s volitional control (unassisted steps)
during different levels of EAW swing phase assistance (< 100%) were counted.
RESULTS:
After 12 weeks of training, EAW swing assistance decreased from 100% to 35%. This was accompanied by
573 unassisted steps, which represents 50% of the total number of steps measured during the last session.
EMG activity increased during both stance and swing phases, reflecting the individual’s ability to
rhythmically control his paralyzed muscles during EAW. Post-intervention measures of VO2 and rate
perceived exertion increased during exoskeletal stepping with SCES compared to stepping without SCES.
Compared to baseline, 10-meter speed increased by 2-fold by the end of the training. The participant also
showed modest decreases in total and regional absolute body fat mass.
CONCLUSION:
This report suggests that neuromodulation using SCES with EAW likely provides a feasible rehabilitation
approach to enhance motor control in persons with SCI. This intervention may also be accompanied with
positive changes in body composition and cardiovascular profile.
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Spinal cord injury (SCI) has a significant impact on a person’s lifelong health care and wellbeing, the extent
of which is often associated with severity and level of injury. Successful rehabilitation approach relies on
multidisciplinary integrative team that addresses the specific functional goals in the plan of care for persons
with SCI. We, herby, present a model of excellence from the department of Veteran Affairs (VA) in SCI care
that covers three different disciplines including clinical care and bladder dysfunction, pressure injuries, as
well as clinical research. This integrative team approach is likely to serve as a model for other developing or
existing centers responsible for acute and chronic management of SCI. The Veterans Health Administration
Spinal Cord Injury and Disorders (SCI&D) System of Care recognizes these complexities and offers a unique
system which combines both primary and specialty care for individuals with SCI. This care includes
comprehensive annual evaluations performed by specialized interdisciplinary teams to address preventative
care and ongoing medical issues associated with SCI. A prevalent problem is neurogenic bladder dysfunction
that potentially impacts health and quality of life. Identifying specific demographic, neurologic, urologic,
and psychosocial factors are highly important for bladder management after SCI. In the VA model of care,
pressure injuries are serious, costly, and lifelong complications after SCI typically associated with adverse
outcomes and increased hospital costs. Fatalities from sepsis associated with untreated pressure injuries are
reported. Wounds are costly, associated with increases in mortality /morbidity, patient days in the hospital,
and result in patient/family separation. The basic management and care for pressure injuries include a
standardized prevention approach and wound care management algorithm to correctly identify potential
risk factors in our center. The strength of the SCI&D clinical service is based on integrating both clinical
practice guidelines and evidence-based research trials. Therefore, the VA mission is to support and fund
clinical trials that promote health and wellness for persons with SCI. Establishing a research program that
serves the clinical needs for persons with SCI is highly important and requires high level of awareness to
conduct collaborative interventions. This may require years of a multi-disciplinary team approach among a
number of investigators with different backgrounds. However, there are several barriers that may need to
be highlighted similar to the need of funding, recruitment, retention as well as follow-up. Highlighting these
barriers may help to raise awareness of the significance of conducting clinical research trials within the SCI
community. The research section will focus on developing clear recommendations on providing educational
tips, nutritional counseling and engaging in recreational programs to manage several of the noncommunicable diseases after SCI. This may reinforce active lifestyle to reduce the impact of chronic lifethreatening medical disorders in survivors with SCI.
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Introduction: Traumatic spinal cord injury (TSCI) patients have a nearly 14-fold increased risk of developing
pressure injuries (PI) during acute care when compared to other trauma patients. This may be explained by
risk factors inherent to their condition such as decreased autonomic control, hyper catabolic responses, lack
of protective sensation due to sensory-motor deficit and impaired mobility. However, the impact of
modifiable factors on the occurrence of PI during acute care remains unclear. The acute care phase
shouldn’t be overlooked as it represents the period with the highest pressure injury (PI) risk and occurrence
of PI during this phase is known to negatively influence the functional outcome as far as six-months postinjury. Thus, the aim of this study was to identify modifiable factors that could be addressed and optimized
to decrease the incidence of PI during the acute care following a TSCI.
Methods: A review of a prospective database including 301 patients with acute TSCI admitted in a single
Level-I trauma center between April 2010 and October 2018 was completed. The primary outcome was the
occurrence of a PI of any stages (according to the National Pressure Ulcer Advisory Panel (NPUAP)) during
the acute care hospitalization. Bivariate and hierarchical multivariate logistic regressions were performed to
determine the association between non-modifiable factors and the occurrence of PI. A similar approach was
used to study the impact of modifiable factors (surgery delay, admission delay, total daily therapy,
occurrence of pneumonia and urinary tract infection and length of stay (LOS)) on PI occurrence, while
controlling for possible cofounding non-modifiable factors.
Results: 21.6% of patients developed at least one PI during the acute-care hospitalization. The most
common localization was the sacrum (n= 53; 81.5%) and PI severity were predominantly Stage I (n=19;
29.2%) and Stage 2 (n=41; 63.1%). When controlled for the level and severity of the TSCI, a longer acute
care LOS (OR= 7.9, CI=2.2-28.7) and the occurrence of pneumonia (OR=2.1, CI= 1.1-4.1) were significantly
associated with the occurrence of PI. Sub-analysis of factors associated with acute care LOS showed that
when adjusted for the level and severity of the TSCI, the occurrence of medical complications (urinary tract
infection and pneumonia) and lesser total daily therapy resulted in significantly longer acute care LOS.
Conclusions: Our results highlight that during the acute stages of TSCI, risk factors of developing a PI are
essentially related to patient's medical care management, further emphasizing the importance of skilled
nurses and therapists who better understand the specifics of comprehensive management of TSCI. Based on
our results, the medical and rehabilitation teams involved in the care of patients with acute TSCI may better
prevent the occurrence of PI by focusing on prompt medical stabilisation and prevention of medical
complications (urinary tract infection and pneumonia) in order to decrease acute care LOS. Finally, we
suggest that when patients are medically stable and acute care rehabilitation goals have been achieved,
efforts must be put to ensure efficient transfer to IFR where resources are available to allow for greater
daily therapy time.
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Introduction
Neurological deficits can occur in one third of cases of discitis. Non-specific symptoms can lead to delays in
diagnosis, increasing consequential morbidity. The aim of this study is to identify outcomes and delays in
diagnosis in patients with a spinal infection who sustained subsequent spinal cord injury.
Methods
All patients with a spinal cord injury caused by infection who were transferred to the Princess Royal Spinal
Injures Unit, Sheffield, in the years 2016-2017, were included (n=35). Patients were identified using coding,
the Sheffield spinal cord injury database and MDT records. Electronic and paper records were reviewed.
Results
The mean age was 57.8 years (31-74; SD 12.3) with 23 (66%) being male.
The median duration of symptoms prior to initial admission was 8.5 days (1-180; SD 44). 16 (45.7%) had
previously sought medical attention for the same symptoms. The median interval between admission and
diagnosis being suspected was 1 day (0-39; SD 9.1). 26 patients (74.3%) already had a neurological deficit at
the time of suspected diagnosis.
31 had native infections and 3 were acquired post-operatively (1 unknown). 6 had been intravenous drug
users (17%).
In native infections, the median interval between admission and commencing antibiotics was 2 days (0-33;
SD 6.9). The median interval between admission and MRI was 1 day (SD 19). Most infections affected the
cervical or thoracic region (n=30).
27 patients (77%) had open/CT-guided biopsies and 20 (74%) yielded positive results. 11 (41%) were on
antibiotics when biopsies were taken.
The median duration of antibiotic treatment was 12 weeks, excluding mycobacterium infections.
26 patients (74.3%) underwent surgery, 14 (54%) requiring metalwork. 6 required re-intervention (4 with
existing metalwork, 2 without; no bias towards those with metalwork was identified).
15 (43%) patients deteriorated neurologically in hospital before transfer. No significant difference in time to
suspected diagnosis (p=0.60), to antibiotics (p=0.058) or to MRI (p=0.27) was demonstrated between those
who did and did not deteriorate neurologically.
At discharge, the majority were clinically AIS D (n=17, 48.6%). 4 sustained complete injuries (11.4%), 5
patients were AIS B (14.3%), 8 were AIS C (22.9%) and 1 had cauda equina syndrome.

At one year, 5 patients had died and six did not attend follow up. 4 (8.75%) had relapse of the infection. Of
these, there was no difference in antibiotic course length and half had metalwork in situ.
Conclusions
Whilst these patients have shown improvements following treatment and rehabilitation, life changing
disabilities reside.
There are currently no national guidelines on discitis management, or consensus on what constitutes a
diagnostic delay. Delays in diagnosis appear to frequently occur pre-hospital. This could be attributed to a
low index of suspicion in the community. In some, there were long intervals to suspected diagnosis and to
MRI; reasons are uncertain. Once diagnosed, treatment proceeded appropriately.
Almost 75% had a neurological deficit at diagnosis. Further work comparing patients with and without spinal
injuries may clarify whether diagnostic delay causes neurological deficits, and identify further predictors of
relapse and disability. Review of the 2018 data is ongoing.
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Opioids are not ideal for treatment of chronic pain. When used appropriately, however, they can improve
pain and function. (1)
Pain and function may worsen with chronic opioid use. (2) For patients wishing to taper from
opioids, ketamine, a N-methyl-D-aspartate antagonist, can decrease both hyperalgesia and opioid
requirements. (3,4)
Prevailing guidelines on treatment of spinal cord injury (SCI)-related neuropathic pain provide little guidance
regarding use of ketamine, noting promising results but insufficient data (5) evaluating long-term effects
and reduction of pain. (6)
In this case report, we utilized ketamine to rapidly taper a patient (PH) with SCI-related neuropathic pain
from 208 to 106 oral morphine equivalents/day.
A 54 year old woman (PH) with chronic neuropathic pain due to a T5-T7 SCI was admitted for an opioid
taper. She had hyperalgesia and deconditioning from using chronic opioids, and had been weaned as an
outpatient from 645 to 208 oral morphine equivalents/day. She was unable to wean further due to
withdrawal.
Our Acute Pain Medicine Service was consulted to manage PH’s taper. Her pain was a 6/10 on the 10-point
NRS, with burning in her back and legs. We initiated acetaminophen 1 gram q 6, gabapentin 300 mg TID,
and a hydromorphone PCA (0.2mg q 6 minutes, no basal). Ketamine was started at 10mg/hour and titrated
to tolerance. She received lorazepam 0.5mg q 8 PRN and a 0.2 mg clonidine patch to attenuate opioid
withdrawal and ketamine side effects, potentially including nausea, blurry vision, hallucinations and vivid
dreams.
All home opioids were held. Table 1 and 2 follow her opioid use, ketamine dosage, and pain scores. At
discharge, she denied any symptoms of withdrawal. COWS scores for opiate withdrawal were recorded
daily, her only symptoms appearing when an oxycodone dose was missed. PH was discharged on 106
morphine equivalents/day, and her regimen has remained stable for six months
The United States is embroiled in an opioid crisis but solutions to manage it remain limited. Use of chronic
opioids increases the risk of abuse, addiction, and tolerance, and reducing their use can mitigate these risks
and possibly improve pain and quality of life.
In this case report, an inpatient ketamine infusion proved effective in reducing PH’s daily opioid intake
without exacerbating her chronic neuropathic pain.
To the best of our knowledge, this is the first reported use of ketamine to decrease daily opioid
requirements in an individual with chronic SCI-related pain without precipitating withdrawal or worsening
of pain.
Recent ASRA and CanPain guidelines for chronic pain provide little information on use of ketamine for SCIrelated pain. The absence of evidence, however, should not suggest an absence of benefit. Further studies
with ketamine for SCI pain are warranted.
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Background
Individuals with metastatic spinal cord compression (MSCC) account for 7% of referrals to the Spinal Injuries
Association (SIA) – the leading UK charity for supporting individuals who have acquired a spinal cord injury.
It is not known how much this condition has increased over recent years as historically data has not been
recorded. However, since the inception of the SIA Nurse Specialist Service in February 2016, an increase of
incidences has been noted year on year. Research suggests that with the advancements in oncology
treatments and care, people are surviving cancer for much longer; the longer they live with cancer the more
chance they have of developing metastatic disease which often in the case of those who have lung, breast
or prostate cancer, manifests as metastatic spinal cord compression and results in paraplegia.
Methodology
•
Interogation of the SIA Nurse Specialist referral database and National database for SCI referrals.
•
Collaboration with cancer charities, specialist cancer hospitals and hospices to identify appropriate
treatment pathways for these people.
This poster presentation will examine two case studies; patients with MSCC who had been referred to the
SIA Specialist Nurse Service and the interventions which contributed to improving their treatment plan.
Results
7% of referrals to the SIA SCI Nurse Specialists have metastatic spinal cord compression. Although this may
account for a small number of individuals (54) the impact of living with cancer and subsequent spinal cord
injury is devastating. Their care often falls between the specialist cancer services and specialist spinal cord
injury centres in the UK with neither service giving the optimum rehabilitation to these individuals.
Patients with neurological deficits subsequent to Metastatic Spinal Cord Compression receive at present
extremely variable levels of rehabilitation throughout England. Pressure sores, bladder management and
bowel management are the three most problematic areas for these patients. Training in the management of
neuropathic bladder and bowel is extremely variable within the Oncology Centres in England. Failure of
simple management of the skin increases the risk of pressure sores very substantially. Bowel and bladder
incontinence are devastating for the patient, but with appropriate advice and management they can usually
be avoided
Conclusion
Collaborating with other specialist services is crucial in order to identify gaps in the services and pathways
for individuals who have both cancer and spinal cord injury (MSCC). The Nurse Specialists have been
approached by a number of agencies and healthcare providers to work with them in developing improved
pathways for this cohort of patients. This is currently work in progress, but it is planned that the outcomes
will be:
•
Increased awareness of MSCC and the implications
•
Seamless treatment pathway
•
Enhanced collaborative working with cancer services
•
Partnership working with cancer charities

388
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Introduction
Spinal cord injury (SCI) is a devastating condition that necessitates rigorous and specialised clinical
rehabilitation. Most people with SCI can now be expected to live for many years. Rehabilitation should “add
life to years” by enabling people with SCI as much as possible to achieve functional independence. SCI can
result in unemployment, which can lead to psychosocial and economic problems. Functional outcome or
improvement in functional ability during rehabilitation reflects the effectiveness of clinical rehabilitation
and length of stay is frequently used as a measure of its efficiency. This study describes the functional
outcomes of SCI rehabilitation in a level 1 neurological rehabilitation unit in Birmingham. We also reviewed
length of stay and discharge destination which could be an indicator of efficiency.
Methods
We audited the notes of all patients admitted to INRU with a spinal cord injury between April 2016 and April
2019 (n=23). We looked at the aetiology of SCI, as well as length of stay and discharge destination.
Rehabilitation Complexity Score (RCS), FIM-FAM and nursing dependency scores were used as outcome
measures for progress during rehabilitation. Recommendations from prior audit identified a need to
improve the use of ASIA (American Spinal Injury Association) assessment as well as psychological screening
for patients.
Results
Average age was 57 (range 27-85). 39% of patients admitted were female. The most common aetiology of
spinal cord injury was other causes including myelopathy (43%), followed by tumour, trauma, vascular and
inflammatory causes. The majority of patients (65%) were discharged home. The rehabilitation complexity
score reduced by a mean of 2.4 points, whilst FIM and FAM improved by 23.1 and 6.15 points respectively.
The mean reduction in nursing dependency score was 5.9. 76% of patients had an ASIA assessment
completed on admission compared with 20% in the previous audit and 52% also had an ASIA assessment
completed on discharge from hospital. Cervical and thoracic were the most common levels of injury and the
majority of injuries were incomplete. 48% of patients received a psychology review during admission,
compared with 31% in the previous audit. Average time to psychology review following admission was 24.7
days (range 5-60 days). Low mood was the most common reason for review.
Conclusions
These results show that patients admitted to INRU for rehabilitation following a SCI continue to show
improvements in functional status during their admission, as evidenced by improvements in RCS, FIM-FAM
and nursing dependency scores. The majority of patients are discharged to their own home. We have
made significant improvements in the use of ASIA assessments for patients admitted to the unit with spinal
cord injury, although there is still scope to improve this further. We have also demonstrated improvements
in the number of patients receiving psychological support during admission, although there are still
improvements to be made with respect to the time to psychology review following admission. We have
identified where there are gaps in the service and will implement recommendations from this re-audit to
improve our service further and achieve even better functional outcomes.
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Introduction
Cachexia is a loss of lean tissue mass, involving a weight loss greater than 5% of body weight in 12 months
or less. It is prevalent in most major diseases and is related with mortality and morbidity as well as poor
quality of life. Many patients with spinal cord injury (SCI) experience rapid weight loss after injury, which
might be associated with increased metabolic demand from severe trauma. Respiratory failure, decreased
caloric intake related with swallowing difficulty and psychological factors may also contribute to weight loss
after SCI. However, in these rehabilitation processes, the importance of weight management is frequently
neglected. Therefore, this study aims to reveal the prevalence of cachexia in adults with SCI and weight
changes and its associated factors following intensive rehabilitation therapy.
Methods
The medical chart of SCI patients who were admitted to tertiary university hospital for rehabilitation
treatment from 2016 to 2017 was reviewed. Patients within 6 months after the onset, with available
records of initial and follow-up body weight and body composition analysis by bioelectrical impedance were
included.
Finally 114 SCI patients were included. Patients were divided into 3 groups by disease chronicity: acute (≤ 2
weeks), subacute (between 2-8 weeks), and chronic (> 8 weeks). Participants were also classified into 3
groups based on the weight change after the injury by comparing body weight prior to and after the injury
at admission. The groups were defined as follows: cachexia, weight loss ≥ 5% body weight; precachexia,
weight loss < 5%, and no weight loss. The prevalence of cachexia and precachexia, weight change after
rehabilitation and its associated factors were analyzed.
Results
About 60% of subacute (63.7%) and chronic (59.3%) SCI patients and 25.0% of acute SCI patient within 2
weeks after onset showed cachexia. After an intensive rehabilitation treatment including nutritional care,
cachexia group showed significant weight change (gain) compared to both precachexia and no-wt. gain
groups (p<0.01). In cachexia group, percentage of weight change (weight gain) was negatively associated
with the initial body weight (r=-0.412, p=0.001) and BMI (r=-0.482, p=0.000), and significantly positive
association with the percentage increase of skeletal muscle mass (r=0.370, p=0.002).
Conclusions
The percentage of cachexia was consistently high in all groups of SCI. These results imply more concern on
nutritional supplement is necessary in SCI patients depending on their metabolic demand in relation to
physical condition and intensity of rehabilitation therapy. Further studies with more patients with various
features of SCI injury (level, severity and chronicity) are necessary to demonstrate the risk factors of
cachexia and related factors for better outcome.
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Objective:
Observations of changes to blood pressure (BP) and heart rate (HR) during seated and supine arm crank
exercise in a 56-year-old man with an incomplete spinal cord injury (SCI) at C6.
Methods:
The patient sat in his wheelchair in front of the ergometer with his hands attached to the ergometer using
hand braces and bandages while exercising seated. He was positioned supine on the bed with his hands
attached to the ergometer using hand braces and bandages while exercising supine. BP and HR were
measured continuously using NOVA with the cuff attached to the big toe of his right foot.
Results:
The patient's resting BP was low. When starting the seated exercise, he leant forward thereby increased
the abdominal pressure passively, which lead to a drop in BP. The BP fell to low levels during four minutes
of arm crank exercise, accompanied by a rise in HR. The BP continued to fall following exercise and
recovered after he was tilted back in his chair and cold packs were applied to his head and shoulders. A
Valsalva manoeuvre while seated provoked marked hypotension and transient loss of consciousness.
During the eight minutes of supine exercise, there was a clear BP fall with a BP overshoot during recovery.
The BP increased for four minutes after stopping exercise before it recovered to pre-exercise resting levels
after eleven minutes of rest.
Conclusion:
Exercising supine may be beneficial for patients with cervical SCI as they are less likely to trigger a Valsalva
maneuver during exercise. Supine exercise is also beneficial for such patients as the effect of any OH or
exercise induced OH are also reduced when compared to sitting.
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Introduction: The ASIA (American Spinal Injury Association) Impairment Scale (AIS) is a clinicianadministered scale used to classify the severity of injury in individuals with spinal cord injury (SCI). This is an
internationally recognized standard that is widely used for research and clinical purposes. The centralized
SCI care in Norway contributes to highly experienced SCI professionals performing consistent clinical
evaluations and collecting data. The Norwegian Spinal Cord Injury Registry (NorSCIR) was established in
2009 by the three specialized SCI departments in Norway in cooperation with the National Spinal Cord
Injuries Association (LARS). The registry provides a prospective collection of standardized data with insight
into TSCI characteristics and neurological classification of SCI at admission and discharge from rehabilitation.
Methods: A registry-based cross-sectional study was performed. TSCI patients admitted for primary
rehabilitation to one of the three specialized Spinal Cord Injury (SCI) departments (located in Bergen,
Trondheim and Oslo) and consented to the Norwegian Spinal Cord Injury Registry (NorSCIR) were included.
Data were collected during a five-year period, by using the International SCI Core Data Set as recommended
by the International Spinal Cord Society (ISCoS).
Results: In the period of 2012-2016, 349 individuals with a recent traumatic SCI were included. Regarding
the extent of injury, most individuals were classified at admission with a motor incomplete lesion (43 % with
AIS grade D and 15 % with AIS C). Falls are particularly associated with incomplete lesions (76 %). One-third
of the patients injured by transport and sports were graded with a complete injury (33 %).
In total, 263 participants had two AIS grades performed at admission and discharge from the SCI
department, separately. For those initially classified as AIS grade A, 77 % remained AIS grade A at discharge.
More substantial changes during primary rehabilitation were noted for those with incomplete lesions. The
findings have been published as a part of an article in Spinal Cord, Vol.57 no 4.
Conclusions: Through a national medical quality registry based on internationally provided data sets, we are
able to present systematic and updated data from the ASIA impairment scale during primary rehabilitation
for patients with traumatic spinal cord injury.
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Introduction
Frequent symptoms affecting quality of life in patients with spinal cord injury (SCI) and multiple sclerosis
(MS) are central neuropathic pain (NP) and spasticity. Recommended available treatment options for NP
and spasticity often show minor to moderate effect and may have dose-limiting adverse effects. Only few
randomized controlled trials have examined the effect and side effects of CBD in these conditions and
results are conflicting.
Politicians in Denmark have decided that physicians can prescribe CBM in a trial based four-year period.
Authorities have recommended that patient do not drive or use mechanical equipment during up- or downtitration of CBM.
We present an on-going study targeting the urgent need for evidence based knowledge regarding
formulation, dosage, tolerability, effect, and side-effect of CBM
Methods
Patients with SCI or MS having either NP (Intensity on a Numeric Rating Scale (NRS) ≥3 and NRS ≤9) and/or
spasticity (NRS ≥3) will be included in the study. Exclusion criteria include use of opioids, not being able to
withstand driving during the treatment period and other conditions which can give rise to neuropathic pain
e.g. diabetes. After a one-week baseline period patients will be randomized into four treatment arms with
either tetrahydrocannabinol (THC), cannabidiol (CBD), a combination of THC and CB or placebo.
Primary outcome is the decreased intensity in pain and spasticity from baseline to the last week of
treatment. Secondary outcome includes quality of life, sleep, depression, anxiety and stress, and relief of
pain and spasticity. Cognition is tested by different clinical tests including Trail Making Test A and B and
Paced Auditory Serial Addition Test (PASAT). Further the adverse events are recorded.
A sub-study examines pharmacodynamics and pharmacokinetics regarding duration of effect, blood
concentration and drug excretion of CBM
Results
According to the protocol a total of 448 patients will be included, 40 patients will be included In the substudy regarding pharmacodynamics and pharmacokinetics. Start of the study has been long waited by
patients and patient organizations. The study is ongoing and the two SCI-centers as well as 12 MS-clinics in
Denmark are screening and include patients in the study on a weekly basis.
Conclusion
This study will provide evidence based knowledge to society, consumers and healthcare professionals
regarding
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Introduction
High thoracic and cervical spinal cord injuries (SCI) interrupt autonomic pathways leading to dis-turbed
cardiovascular homeostasis. Commonly known as autonomic dysreflexia (AD), this may present as dramatic
daily fluctuations in blood pressure (BP) with episodes of severe hypertension and can be accompanied by
bradycardia. AD is an uninhibited sympathetic response evoked by a strong sensory input below the level of
the injury. Common triggers are bladder and bowel. AD is associated with severe headache, flushing,
blurred vision, and diaphoresis above the level of the SCI. In severe cases if left untreated AD may result in
cardiovascular complications such as myo-cardial infarction, retinal hemorrhage, pulmonary edema, stroke
and ultimately death. As in this case AD can be associated with unusual symptoms such as Horner’s
syndrome. Horner’s syndrome is a combination of miosis, ptosis, and anhidrosis, and it occurs ipsilaterally
due to interruption of the sympathetic innervation to half of the face. This case report presents a rare
association between AD and Horner’s syndrome.
Methods
An 18-year old man with a traumatic SCI (C7, AIS A) since early childhood due to a traffic acci-dent,
experienced symptoms of miosis, ptosis, and anhidrosis. Simultaneously, the patient experi-enced
symptoms of AD: severe headache along with increasing symptoms of right-sided diaphore-sis, flushing, and
blurred vision. Severe pain-stimulation, bladder distention as well as urinary tract infections (UTI) could
trigger the episodes of AD combined with Horner’s syndrome. Therefore, the patient presents with a leftsided Horner’s syndrome occurring whilst experiencing right-sided symptoms of AD. On the day of
observation, the patient had an avg. BP of 102/55 mmHg, avg. heart rate (HR) 84. At the occurrence of
symptoms, the patient experienced increased BP, 144/79 mmHg, HR 80. If AD was left untreated, the
patient developed bilateral symptoms of sweating as the episode progressed.
Results
The patient experiences a transient Horner’s syndrome because of AD. In this case, Horner’s syn-drome and
symptoms of AD resolves when eliminating the eliciting stimulus e.g. emptying of the bladder. This may
indicate that Horner’s syndrome occurs due to a transient pressure on the fibers going to the superior
cervical ganglion. The increased pressure may be induced by AD and leads to disruption of sympathetic
input thus inducing miosis, ptosis, and anhidrosis of the facial skin. When the eliciting stimulus is removed,
pressure on the superior cervical ganglion resolves thus causing the disappearance of Horner’s syndrome.
Conclusion
Early identification of AD in patients with SCIs is crucial to initiate early treatment and reduce the risk of
cardiovascular complications. This case shows Horner’s syndrome as a rare presentation of AD.
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ABSTRACT Introduction: There are many physiotherapy interventions used to increase the voluntary
strength of the neurologically weak muscles of people with spinal cord injury (SCI). Some of the commonly
used interventions include resistance training, electrical stimulation, hand therapy and various types of gait
training interventions. But it is unclear if these interventions are effective. Therefore, the aim of this
systematic review was to determine the effectiveness of physiotherapy interventions for increasing
voluntary strength of the neurologically weak muscles of people with SCI.
Methods: We included randomised controlled trials of physiotherapy interventions for people with SCI. The
participants of the trials were adults with a traumatic or non-traumatic SCI, and a complete or incomplete
SCI regardless of time since injury. We excluded studies that examined the effect of any intervention on the
non-paralysed muscles of people with SCI (for example, studies that examined the effect of training
programs on the strength of the upper limbs of people with paraplegia). We were interested in two
comparisons: physiotherapy interventions compared with sham or no intervention, and physiotherapy
interventions compared to each other. The outcome of interest was voluntary strength of muscles directly
affected by SCI. Strength data were extracted from each study to determine mean between-group
differences and 95% conﬁdence intervals (95% CI). Meta-analyses were conducted across studies that made
similar comparisons if there were at least two studies without excessive clinical or statistical heterogeneity.
If studies pooled in the same meta-analysis used the same measure of strength and same units, effects were
expressed as mean differences (MD) and 95% CI. If different measures of strength or different units were
used across studies, the results of the meta-analyses were expressed as SMD and 95% CI but postinterventions scores were not pooled with change scores. All included studies were rated according to the
Cochrane Risk of Bias Tool.
Results: Twenty-six trials met the inclusion criteria and provided useable data. A statistically significant
treatment effect was found in four comparisons, namely, resistance training versus no intervention (SMD =
0.64; 95% CI, 0.22 to 1.07; p =0.003); resistance training combined with electrical stimulation versus no
intervention (MD = 14 Nm; 95% CI, 1 to 27; p = 0.03); a package of physiotherapy interventions versus no
intervention (MD = 4.8/50 points on the Lower Extremity Motor Score (LEMS); 95% CI 1.9 to 7.7; p = 0.01);
and robotic gait training versus overground gait training (MD = 3.1/50 points on the LEMS; 95% CI, 1.3 to
5.0; p = 0.0008).
Conclusion: There is evidence that a small number of physiotherapy interventions increase the voluntary
strength of the neurologically weak muscles of people with SCI. However, there are still many interventions
that are administered for this purpose without a good evidence base.
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Introduction
Muscle weakness impacts the function and independence of people with spinal cord injury (SCI). Clinical
trials are increasingly being conducted to determine the most effective ways to strengthen these
neurologically weak muscles. Trials often target one muscle group in order to answer initial mechanistic
questions. The commonly used primary outcome measure in these trials is strength measured with
dynamometers. However, dynamometers are expensive, not readily available in clinical practice and not
feasible for large multi-centred clinical trials. Therefore, manual muscle testing may be the most pragmatic
option. However, the 6-point scale has a very restricted range, which limits its usefulness in statistical
analyses. The 13-point MMT is a modification of the original 6-point scale with pluses and minuses. This
scale fell out of favour in the 1990s due to concerns about its reliability but we could not identify studies,
which had formally tested the reliability of the 13-point MMT. Therefore, we felt it was timely to revisit the
13-point MMT for use in clinical trials and to determine its potential usefulness.
Methods
We determined the inter-rater reliability of the 13-point MMT for the elbow flexors and/or wrist extensors
of individuals with tetraplegia. Sixty inpatients and outpatients were recruited from three SCI units in NSW,
Australia. Muscle strength of the wrist extensors and/or elbow flexors were assessed by 2 experienced
physiotherapists on the same day. The order of the assessments by the two different physiotherapists was
randomized. The assessors were blinded to the results of each other’s assessments.
Results
The intraclass correlation coefficients (95% confidence interval) reflecting the agreement between the two
strength assessments by two different assessors for the wrist extensors and elbow flexors were 0.98 (0.96
to 0.99) and 0.98 (0.96 to 0.99), respectively. Repeat measurements by different physiotherapists were
within 1 of 13 points of each other 82% of the time for wrist extensors and 87% of he time for the elbow
flexors.
Conclusion
The 13-point MMT scale is sufficiently reliable for use in clinical trials involving weak muscles where
dynamometers are not appropriate. We have since successfully used this scale as a primary outcome in a
large clinical trial.
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Myths and misconceptions regarding phrenic nerve pacing will be presented and clarified. Devices for
pacing the phrenic nerve that allow patients freedom from ventilator dependence have been around for
more than 40 years. These devices have been implanted in over 2,000 patients in more than 40 countries.
Each year there are hundreds high spinal cord injuries resulting in ventilator dependent patients. There
remain a significant number of high spinal cord injury patients who are ventilator dependent who are either
unaware of the benefits offered by pacing devices or choose not to use them because of myths and
misconceptions concerning them. Unfortunately, many physicians’ treatment recommendations are also
influenced by these misconceptions. Only a small percentage of high spinal cord injury eligible patients are
currently treated with phrenic nerve pacing devices. The benefits of phrenic nerve pacing are many and
include a lowered rate of pulmonary infections and treatment costs, as well as increased longevity, speech
quality and personal freedom. The surgery required to implant the device is not complicated and can be
frequently accomplished as an outpatient procedure. Reports of nerve injury from pacing devices are
extremely rare and less than a 0.2% incidence of permanent nerve injury during surgery. Implantation of a
pacer does not prevent the patient from using mechanical ventilation if they desire. The patient may use the
pacer either full or part-time. The tracheotomy may be able to be closed. Patient satisfaction after pacer
implantation is very high (98%). Phrenic nerve pacing is not the best fit for everyone requiring chronic
ventilator assistance. It is important that the patient and physician have a good understanding of phrenic
nerve pacing facts and are not influenced by unsubstantiated myths and misconceptions when considering
treatment options for long term ventilation support.
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Patients with high spinal cord injuries are often ventilator dependent. The advantages of phrenic
nerve/diaphragm pacing include freedom from being tethered to a ventilator, decrease in pulmonary
infections, increased longevity and substantial economic savings. Pacing of the diaphragm for patients who
have viable phrenic nerve but paralyzed diaphragm has been possible since the early 1970s. Over 2000
devices have been implanted worldwide. There are now several different types of phrenic nerve/diaphragm
pacers available although only two of these types are approved for use in the United States (Avery and
Synapse). Only the Atrostim and Avery devices can be implanted either via the cervical or thoracic route.
All of these devices stimulate the diaphragm movement by stimulating a viable phrenic nerve. The entire
phrenic nerve need not be stimulated to provide adequate diaphragm movement. The operative procedure,
which can be accomplished in approximately 1 hour, will be presented in detail. The advantage of using the
cervical approach with those pacers designed to be in contact directly with the nerve include no need for
specialized equipment, can be done under monitored or local anesthesia, can be performed as an
outpatient procedure and does not involve entering a body cavity thus avoidance of risk of pneumothorax
or capnothorax. The procedure can be performed by general surgeons, ENT surgeons or neurosurgeons.
The devices used for the cervical approach are fully implantable with no wires emanating from the body.
The cervical technique can be used in children as well as adults. The external transmitter may be powered
by 9V batteries, which are generally easily available worldwide. The success rate is excellent with few
complications. Several individuals have been continuously pacing for over 35 years. The cervical approach
provides the most minimally invasive means of implanting phrenic nerve pacers.
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Introduction: Currently, there is little evidence for the efficacy of internet-delivered psychological
interventions for people with spinal cord injury (SCI), nor has previous work explored the appropriateness of
mindfulness-based interventions for people with reduced neurological function. This study aimed to explore
the experiences of people with SCI after having engaged in and completed an eight-week internet-delivered
mindfulness training course.
Methods: A qualitative, semi-structured interview design was employed. Outpatients living in community
settings were recruited into the study and took part in an eight-week mindfulness training course, practicing
mindfulness for a total of 960 minutes. Nine individuals (M = 4, F = 5), aged between 24 and 67 years (M =
43.1, SD = 14.9), with chronic neuropathic pain (persisting for three months or longer) arising from SCI, were
interviewed about their experiences, including barriers to engagement and perceived therapeutic benefit.
All participants had completed an eight-week online mindfulness training intervention. Interviews lasted
between 20 and 55 minutes. Data was analysed using Interpretative Phenomenological Analysis (IPA).
Results: The results encapsulate the processes of change facilitated by engagement in mindfulness training.
Three themes were developed through analysis of transcripts. (1) The Daily Life Conundrum centred on the
effort required to integrate mindfulness practices into daily life, with the 20 minute per day requirement
acting as a barrier to engagement despite participants wanting to prioritise mindfulness training amongst
their other priorities. (2) Countering Habitual Responses pertained to a process of increasing consciousness
and acknowledgment of patterns of behaviour (including improving social congruence), early warning signs,
and the at times pervasive nature of thoughts, and an enhanced ability to take steps to respond to these. (3)
Adapting Mindfulness for Accessibility related to the proactive adaptation of mindfulness practices and
language to unique needs (such as using imagery to become mindfully aware of areas of the body with
reduced sensory function).
Conclusions: Participants in the present study identified that mindfulness can be incorporated into the lives
of people with SCI, and improves subjective embodied awareness of early warning signs. However, language
use and the already demanding lives of people with SCI may act as barriers to engagement. Alterations to
the language and foci of mindfulness exercises may be necessary to facilitate full engagement in practices.
Completion of an eight-week training course can facilitate the development of an intention to maintain
mindfulness practice as a way of managing and coping with SCI and neuropathic pain. Future work should
use these findings to develop more SCI-appropriate mindfulness exercises, and explore the experiences of
people with SCI who have discontinued mindfulness training.
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Introduction: The study is designed as a clinical prospective observational study estimating the role of the
responsive potential of lymphocytes after acute TSCI with respect to clinical covariates.
Methods: We examined the levels of 18 (3 female, 15 male) patients after TSCI at the BG Trauma Centre
Ludwigshafen. Surgical decompression of the spinal cord was performed in all patients within two hours
after the injury. The responsive potential of lymphocytes was assessed via mitogen stimulation and mixed
lymphocyte culture. Cell culture was performed with CFSE using the CellTrace CFSE cell proliferation kit
(Invitrogen) according to the manufacturer’s instruction. In this assay, decreased CFSE fluorescence at the
end of the cell culture compared with CFSE fluorescence at the beginning of the cell culture indicates cell
proliferation. The results were compared to healthy controls. The 4-color fluorescence was analyzed using a
FACScalibur dual laser flow cytometer (BD Biosciences).
Results: Seven days after injury the lymphocytes proliferation rate under mitogen stimulation of initial AIS A
patients fell below the normal range of healthy controls. A similar picture appeared under mixed
lymphocyte culture. Values of patients who have undergone a significant neurological remission in the
sense of a positive AIS conversion by 2 levels within 3 months are significantly higher in both analyzes after
3 and 7 days than those who did not experience neurological remission within 3 months.
Conclusion: A proliferatio deficit of lymphocytes might constitute a risk factor for poor outcome after
TSCI.There might be an association between high systemic levels of sub-acute IL-10 and increased
immunosuppression, which may be negatively associated with CNS regenerative processes. This is
supported by a reduced stimulability of the lymphocytes of patients without neurological remission and the
consistently adequate stimulability of the lymphocytes of patients with significant neurological remission.
Higher proliferation rates might be associated with higher odds for a positive clinical outcome in patients
with TSCI.
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Introduction
Access to population data and common platforms for data comparison and exchange is under increasing
focus within international spinal cord injury research (Charlifue et al., 2016).
Over the last 15 years dedicated and targeted vocational rehabilitation interventions have been delivered to
people with SCI in Australia and New Zealand, as early as possible following impairment. Demographic,
injury and employment data have been collected to varying extents for participants of these emerging
programs. Similarly, some level of data pertaining to vocational intervention has also been collected.
With emerging evidence for the effect of early intervention in vocational rehabilitation (EIVR) (Hilton,
Unsworth, Browne, Murphy, & Olver, 2017; Middleton et al., 2015), clearly defining what constitutes an
ideal intervention/s is necessary (Bloom, Dorsett, & McLennan, 2017) and how to aggregate and generalise
findings across broader populations (Charlifue et al., 2016).
The aim of this project was to collaboratively develop a deidentified, aggregate dataset of vocational
rehabilitation and employment outcomes after SCI. This enables exploration of a larger, cross-jurisdictional
sample, as well as the identification of recommendations for the potential of an international minimum
dataset.
Methods
Previously collected deidentified longitudinal cohort data from spinal injury units across Australia and New
Zealand have been extracted, collated and analysed. Researchers worked cooperatively with clinicians,
supported by the Spinal Cord Research Hub (SCoRH) platform, to compare and contrast datasets, with crossreferencing to international literature. A minimum dataset was identified for variables relating to pre-injury
vocational history, demographics, vocational interventions and employment outcomes following injury.
Deidentified retrospective source data (collected under ethics protocol or as part of standard patient data
collection) was aggregated into the dataset. Equivalent cross-jurisdictional eligibility included sustaining a
new SCI (AIS A-D), and receiving Early Intervention Vocational Rehabilitation (EIVR) in one of the
participating facilities: Christchurch, New Zealand from 2006; Auckland, New Zealand from 2008; Victoria,
Australia from February 2010; New South Wales, Australia from 2011; Queensland, Australia from 2016.
Descriptive statistics were initially completed. A range of Chi Square, correlation and regression tests were
then undertaken to identify relationships between employment outcomes and demographic, physical, and
service characteristics.
Results
Five collaborating sites have contributed datasets (n = 1083). Preliminary data analysis indicates a return to
the labour force in at least 27.8% of the EIVR participants, with time to return to employment under
investigation. Data is available across over forty variables. Recommendations for a vocational rehabilitation
and employment outcome minimum dataset have been identified.
Conclusions
To our knowledge this is the first vocational-specific aggregate dataset and contributes to our
understanding of employment demographics for people with SCI across Australasia, as well as offering

insights to the complexity of returning to and sustaining employment following injury. Despite difficulty
gaining consensus for a minimum dataset for vocational interventions, and optimal recording of
employment outcome, significant progress has been made to inform future international collaboration in
this important area.
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Introduction
First rehabilitation of persons with spinal cord injury (SCI) aims to optimize people’s functioning. Thus, a
thorough understanding of the course of functioning development and change of persons undergoing first
rehabilitation is important for rehabilitation planning as well as for decision making of rehabilitation teams
and patients. Therefore, this project aims to identify functioning trajectories and their predictors of persons
with SCI undergoing first rehabilitation.
Methods
The current study based on data from the national clinical Swiss Spinal Cord Injury (SwiSCI) Inception Cohort
Study. The SwiSCI Inception Cohort Study is characterized by its longitudinal design in which functioning is
assessed according to four time points during first rehabilitation stay (T1 = 4 weeks after SCI diagnosis; T2 =
12 weeks after SCI diagnosis; T3 = 24 weeks after SCI diagnosis; T4 = discharge). Within the present study,
the SCI Independence Measure III (SCIM III) was used to operationalize functioning.
Growth Mixture Models (GMM) will be used to identify distinct functioning trajectories of persons with SCI
undergoing first rehabilitation. Furthermore, potential predictors of these trajectories will be explored.
Results
By February 2019, the SwiSCI Inception Cohort Study enrolled a total of 952 participants of which the SCIM
III was assessed at three or more measurement time points for 325 participants. Based on initial data
examination of the SCIM III total scores, our preliminary hypothesis includes the identification of at least
three distinct functioning trajectories: stable high, moderately and highly increasing functioning
trajectories. Currently, the hypothesis building based on relevant literature in the field and the data analysis
are ongoing and will be completed in summer 2019.
Conclusions
This study is promising in providing evidence for the understanding of different developmental courses of
functioning of persons with SCI attending first rehabilitation. And so to inform clinical rehabilitation
processes. The value of the longitudinal analysis for rehabilitation processes will be highlighted in the oral
presentation.
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Introduction: Work constitutes a large part of everyday life for an adult person and can provide an arena for
meaningful engagement, contribution and impact, as well as important means for self-sufficiency. Return to
work (RTW) after spinal cord injury (SCI) is a complex process due to demands of managing the new body
and life situation along with navigating multiple integrating systems for RTW. Employment rates after SCI
are generally low and evidence for effective interventions for RTW after SCI are still scarce. Therefore, the
overall aim of this project was to generate knowledge about RTW among adults with SCI, in order to
develop and evaluate the design and feasibility of a complex intervention that serves as a complement to
current systems for RTW.
Methods: This thesis project draws on the Medical Research Council guidelines for developing and
evaluating complex interventions. The project builds on a combination of qualitative and quantitative
designs, including people with SCI (n=21) and professional stakeholders (n=36). The initial phases built on
qualitative approaches and interview, observation and visual data to generate knowledge about RTW after
SCI from the perspective of people living with SCI and professional stakeholders involved in the RTW
process, e.g. the SCI rehabilitation team, officers from the Social Insurance Agency and the Employment
Office, and employers. In the last phase, ReWork-SCI was evaluated in a pre-post test, single group,
feasibility study with regard to recruitment, retention, adherence, and acceptability.
Results: The RTW process was experienced as fragmented by the person with SCI and difficult to navigate
for the professional stakeholders. Tensions between intentions to enable fair support and possibilities to
enable such meant challenges in when and how a RTW process could be initiated and implemented. ReWork SCI, a person-centred, structured intervention, coordinated within health care was developed.
ReWork-SCI was feasible in a clinical setting. Active components were coordination deriving from a
specialized rehabilitation unit in health care, a non-linear structure initiated through person-centred
mapping, and dialogue with the employer.
Conclusion: ReWork-SCI was feasible although revisions and modification to the intervention and study
design are needed before full-scale trial. ReWork-SCI has a potential to create individualised support,
facilitate decision-making, create trust in the RTW process, and design a plan for RTW in a relatively short
duration.
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Introduction:
Patients who underwent spinal cord surgery occasionally incur deliberating postoperative pain. However,
the mechanisms underlying this condition are currently not fully understood. The aim of this study was to
investigate the potential relationship between the neuropathic pain after spinal cord surgery and the
cerebral structural changes using voxel-based morphometry (VBM) analysis.
Methoods:
Forty-nine patients with spinal intramedullary lesions who underwent surgery at our hospital from January
2002 to April 2014 were enrolled in this study. Subjects were allocated into two groups depending on the
intensity of the postoperative pain using painDETECT (PD); the control group (PD <13) and the pain group
(PD ≥13). MRI scans were acquired using a 3.0T MRI (Discovery MR750/GE Healthcare, Tokyo, Japan). Each
image volume contained 45 axial slices covering the entire brain (T1WI 3D IR-FSPGR, voxel = 0.94 × 0.94
×1.00 mm). All MRI images were processed using MATLAB (Mathworks) and SPM8 (Welcome Trust Centre
for Neuroimaging, UCL Institute of Neurology, London, UK).
Results:
VBM analysis revealed that the pain group had an increase in the gray matter volume in the bilateral
supplementary motor area (SMA), primary motor area (M1) compared with those in the control group（T
score=2.7 ; p=0.00014). The SMA is a part of the cerebral cortex that contributes to the control of
movement. SMA is considered to be part of the pain-matrix, which controls the integration of sense and
movement. M1 area, located in the dorsal portion of the frontal lobe, is the primary region of the motor
system commanding voluntary movements in association with other motor areas including premotor
cortex, SMA, posterior parietal cortex, and several subcortical brain. This close relationship between M1 and
SMA might influence the gray matter changes observed in the current study. Neurons in the SMA and M1
have directly projection to the spinal cord and they may play a role in the direct control of movement.
Because of this direct connection, SMA may be strongly susceptible to the change of the spinal cord. The
increase of gray matter volume at these areas might be one of the central mechanisms of myelopathic pain
caused by intramedullary surgical injury.
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Introduction
Spasticity is one of the most frequently reported secondary health conditions after a spinal cord injury (SCI).
In a nationwide survey, 74% of the community-dwelling individuals with SCI in Switzerland reported to be
affected by spasticity. It has been described as a motor phenomenon associated with a variable involuntary
increase in muscle stiffness. Yet, the development of spasticity after SCI is still poorly understood. Using
prospectively collected in-patient data, we therefore tested the hypothesis that the extent of remaining
motor function inversely relates to spasticity.
Methods
We used data that were collected for the inception cohort of the Swiss Spinal Cord Injury Cohort Study
(SwiSCI) between May 2013 and December 2018. This population-based study includes individuals admitted
to one of the four Swiss specialized rehabilitation centers after a newly acquired lesion of the spinal cord.
During in-patient rehabilitation spasticity was assessed twice by means of the Modified Ashworth Scale
(MAS, scores 0-4). Additionally, segmental motor scores from upper and lower extremity muscles were
derived from the ISNCSCI assessments (M 0-5). Thus, tetraplegic patients contributed up to 8 datasets (i.e.,
2 time points, with data for 2 upper and 2 lower extremities) and paraplegic patients up to 4 datasets (lower
extremities only). Dichotomous scores were used in analysis for spasticity (0=MAS score 0; 1=MAS scores 1
to 4) and motor function (0=ISNCSCI motor scores 0,1,2; 1=ISNCSCI motor scores 3,4,5). To control for
within- and between-person variance in spasticity we used mixed-effect logistic regression models, which
were further adjusted for variation in time point of clinical assessment (tertiles; days 1-40, 41-134, >/=135
after SCI diagnosis), sociodemographic characteristics, lesion etiology, concurrent clinical diagnoses (i.e.,
pain, pressure sores), and spasticity medication. In tetraplegia, models were additionally adjusted for
location of measurement (upper vs lower extremities).
Results
Among tetraplegic patients (n=135), the preservation of motor function (>/=M3) was associated with an
over 60% reduction in risk of spasticity (Odds Ratio (OR)=0.37, 95% Confidence Interval (CI)=0.18-0.76,
p<0.01). A similar trend was observed for paraplegic patients (n=206; OR=0.54, CI=0.24-1.22, p=0.14).
Tetraplegic patients further showed a nearly 6 times higher probability of spasticity in the lower extremities
as compared to the upper extremities (OR=5.93, CI=3.67-9.57, p<0.0001). The occurrence of spasticity
further increased with time since SCI diagnosis (>/=135 days vs. 1-40 days; tetraplegia: OR=2.47, CI=1.514.95, p<0.01; paraplegia: OR=3.71, CI=1.79-7.76, p<0.01). Male sex was associated with elevated spasticity
in tetraplegia only (OR=4.07, CI=1.40-11.81, p<0.01). While both, pain and pressure sores were only weakly
associated with spasticity in the fully adjusted model, the use of anti-spastic medication was indicative of
ongoing elevated spasticity in both lesion groups (tetraplegia: OR=2.49, CI=1.28-4.85, p<0.01; paraplegia:
OR=2.48, CI=0.93-6.64, p=0.07).
Conclusions

Our analyses confirmed the hypothesis that preserved motor function was associated with a lower risk of
spasticity in individuals with a newly acquired SCI. These results lend support to therapeutic interventions
during primary rehabilitation that target the early and ongoing preservation of motor function as to lastingly
reduce risk of spasticity.
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INTRODUCTION
Pediatric non-traumatic spinal cord infarction is very uncommon condition and difficult to diagnose. The
spinal cord infarction can be either ischemic or hemorrhagic. There are some etiologic causes for nontraumatic spinal cord infarction such as cardiovascular cause, thrombosis or embolism, infection, and
vascular inflammation. The reporting case is about pediatric non-traumatic spinal cord infarction and
following successful rehabilitation process.
CASE REPORT
A 12-year-old female began to feel abrupt low back pain for two days and subsequent weakness and pain
of both lower extremities. She was not able to stand independently and voided unintentionally. She
previously had upper respiratory infection with cough and rhinorrhea a month before the symptoms onset.
She had no genetic family history or previous medication history. Initial physical examination at first visit to
hospital indicated weak motor grades as poor grades in hip flexors, both knee extensor and ankle
dorsiflexors, but normal sensory. Bilateral knee jerks and ankle jerks were hypoactive, however there was
no pathologic reflex elicited in both legs. She underwent an extensive work-up for infection diseases and
demyelinating diseases. Lumbar puncture study was unremarkable. With a presumptive diagnosis of either
transverse myelitis or acute inflammatory demyelinating polyneuropathy, pediatric neurologist started
methylprednisolone pulse therapy for three days. Following MR imaging study revealed T2 hyperintensity
with diffusion restriction in T12 to conus medullaris which indicated spinal cord infarction in high probability
(Fig 1. and Fig 2.). After 26 days after admission to the clinic, she was transferred to rehabilitation unit.
Follow-up motor grades of both legs were as follows: L2 3/3, L3 3/3, L4 4/4, L5 3/4 and S1 1/1. Anal sense
was positive bilaterally, but voluntary anal contraction was absent. Neither anal reflex nor clitocavernous
reflex were absent. Neurologic level of injury was L3 paraplegia AIS D. Urodynamic study revealed
acontractile detrusor function, and the patient start intermittent catheterization for void (Fig 3.). She
discovered newly onset of neuropathic pains of both legs, which were well controlled with low dose of
gabapentin. Calcaneal gait pattern was obvious, and the rehabilitation was focus on gait training with
strengthening of both lower extremities. With rapid recovery, she uses walking aids, walker or bilateral
Lofstrand crutches, for ambulation.
COMMENTS
Although average prognosis of spinal cord infarction is very severe, pediatric spinal cord infarction seems to
be quite reversible on account of unknown reason. Plasticity after infarction might give a rough explanation.
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Introduction
It is estimated that there are more than 64,000 individuals with a spinal cord injury (SCI) in Korea and
increasing by about 2000 people every year. Healthcare for these individuals creates a significant economic
burden for the society as well as the individuals or their family, not to mention the physical, psychological,
and social suffering of these people. Regaining partial function and social support can lead greater
independence and improvement of their quality of life. To ascertain what health and life domain are the
most important to the SCI population in regard to enhancing quality of life, this survey was performed in
which subjects were asked to rank each domains as an importance for their quality of life after SCI.
Methods
The survey questionnaire (Table 1) was designed to determine which areas of functional recovery and life
domain were the most important to be achieved for the patient with SCI. We handed out the questionnaire
to the responders either paraplegics or tetraplegics in inpatients and outpatients.
Results
A total number of 100 patients with SCI were recruited. To assess the target recovery priorities of patients
with SCI, the responders were grouped into either tetraplegics or paraplegics. Fifty-five individuals were
tetraplegics and 45 individuals were paraplegics. The collected data were sorted according to the level of
injury into groups of tetraplegics and paraplegics. In functional domain, functional recovery of arms and
hands (33%) was the most important target to be achieved for the tetraplegics. Recovery of the bladder and
bowel function (42%) is the highest target priority to be achieved for the paraplegics. The second highest
priority functions to be achieved are also hands and arms function recovery (29%) for the tetraplegics and
chronic pain and spasticity control (29%) for the paraplegics. In psychosocial domain, stable psychological
health is the highest priority target to gain for both tetraplegics (35%) and paraplegics (33%). Friends and
family relationship for the tetraplegics (33%) and psychologic health for the paraplegics (22%) are the
second highest priority target.
Conclusion
Arms and hand functional recovery is the priority target for the tetraplegics and recovery of bladder and
bowel function is highest target priority to be achieved for the paraplegics. Although there were some
previous studies of recovery target priorities in spinal cord injured-persons, there has been no previous data
not only in Korea, but also in Asia. The most important recovery target may differ in various cultural
backgrounds. In order to improve the relevance of research in this area, the concerns of the SCI population
must be better known and taken into account. This study will provide basic data for the development of
rehabilitation programs that can positively affect the quality of life of individuals with SCI.
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Introduction:
The WA Nerve and Tendon Transfer service has now been operational for 12 months. We have 7 patients
who have had surgery – some through the private channels, some through the Victorian service and some
through the public health system. Using available literature and expert clinical advice we have collected a
range of outcome measures and information pre and post surgery. This poster discusses which of those
provide the most relevant information for patients and staff in relation to the outcomes of surgery.
Methods
These 7 cases have been analysed as a pilot study and outcomes for patients have been reviewed in relation
to:
Improvements in muscle grades
Improvements in active movements
Achievement of functional goals
Patient satisfaction with outcomes
Timelines for change
Further surgical intervention advised
Video recording of functional ability pre and post surgery
Results
This poster outlines changes observed and timelines in relation to both nerve and tendon transfer
outcomes. It also analyses the above data in relation to the impact of patient demographics and other
factors such as:
Frequency and commitment to therapy post-surgery
Motivation to improve functional skills (with or without surgery)
Wearing of splints/care of wounds etc post-surgery
Time frame from original injury to initial surgery
Outcome measures demonstrate the difference between functional abilities and use of the hand and upper
limb post surgery, in comparison with measures such as muscle grades. Patient feedback clearly focuses on
the importance of a functional change rather than a mechanical improvement.
From a staff perspective these standardised measures enable a measurement of empirical change - but the
focus must remain on the achievement of patient goals for a sustained investment from all.
Conclusions
Tetraplegic patients desire improved functional abilities post surgical intervention – specific achievements
and change over time provides a factual basis to maintain and improve motivation and commitment to post
surgery therapy and interest in further surgical intervention.
Despite this outcomes from upper limb surgery do vary and measures and advice should incorporate
realistic functional goals that can be achieved. Directed goal setting and video recording on a standardised
set of tasks supports patient recall of change and focus on gains made rather than perfect upper limb
function.
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Introduction
Extracorporeal shock wave therapy (ESWT) is a short, but intense energy which uses acoustic shockwaves to
remove kidney stones, to encourage bone healing, and to reduce pain in a variety of musculoskeletal
disorders. There are a few case reports of treating neurogenic heterotopic ossification (NHO) using ESWT in
patients with traumatic brain injury, however, no study has been reported for persons with spinal cord
injury (SCI) so far. The following will outline the case of tetraplegic patient with traumatic SCI who was
treated using ESWT for NHO with favorable outcomes.
Case
A 55-year-old male patient had been tetraplegic since a fall in 1983 when he got C5/6 vertebral body fusion.
As time passed, he also developed cervical spinal stenosis at multiple adjacent levels, followed by chronic
cervical myelopathy at C3/4 level (C4 AIS A).
This patient visited the department of physical medicine and rehabilitation on September 20, 2017, due to
severe right hip pain with a visual analogue scale (VAS) score between 7 and 8 without definite heating
sense or swelling. The radiograph of right hip and the serum alkaline phosphatase level led to a diagnosis of
NHO. Medications (aceclofenac 100mg twice a day and disodium etidronate 600mg once a day) and physical
modalities for more than 3 weeks were not effective at all to control his pain. In addition, because of his
severe hip pain, the subject could neither sit on the wheelchair for more than an hour nor transfer to
wheelchair easily.
After failure of conservative treatment for this patient’s right hip NHO, ESWT was applied using Dornier
Aries AR2 (Dornier MedTech, Wessling, Germany) under ultrasound (Accuvix XQ, Medison, Seoul Korea)
guidance. Each application of ultrasound-guided ESWT used 4,000 shocks at the rate of 3-Hz and the energy
flux density (EFD) between 0.056 and 0.068 mj/mm2 (intensity 5~6), and ESWT was administered 7 times
weekly. The subject's pain remarkably reduced to VAS score of 3 from 7~8, after completion of 7 weeks’
treatment of ESWT. In addition, the subject could sit on the wheelchair for more than 10 hours without hip
pain and felt better when performing mobility and transfer. This therapeutic effect of ESWT lasted for 6
months more.
Conclusion
This is the first case report to describe the effect of ESWT on refractory NHO to reduce pain and improve
activities of daily living in a person with SCI. The use of ESWT can be a complementary treatment to
conventional therapies including medication, radiation, or physical modalities, when they are insufficient for
NHO. Further studies are recommended which include larger numbers of persons with SCI to demonstrate
definite standard guideline of ESWT for NHO.
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INTRODUCTION:
We have previously demonstrated the therapeutic potential of transplanting human iPS cell-derived
neural stem/progenitor cells (hiPSC-NS/PCs) in the treatment of spinal cord injury (SCI) models. Recently,
we have produced integration-free hiPSCs using episomal vectors which is more stable genomic profiles and
safer for clinical use than former hiPSC-NS/PCs. The purpose of this study is to assess the efficacy of
integration-free hiPSC-NS/PCs, and to investigate their genetic profiles in order to evaluate factors related
to therapeutic efficacy.
METHODS:
Two integration-free hiPS cell lines were prepared (836B3-hiPSCs, 414C2-hiPSCs), and were induced to
hiPSC-NS/PCs (836B3-NS/PCs, 414C2-NS/PCs). ES cells were also used for analysis as a target for comparison
of hiPSCs. Each of the hiPSC-NS/PCs were differentiated in-vitro and were histologically evaluated. For the
in-vivo study, hiPSC-NS/PCs were transplanted into the injured spinal cord of NOD-SCID mice, and
phosphate buffered saline (PBS) was injected to the control group (414C2-NS/PCs; n=27, 836B3-NS/PCs;
n=23, control; n=15). Transplanted cells were monitored using bio-imaging and evaluated histologically; and
motor function was evaluated by basso mouse scale (BMS) score. For genetic analyses of hiPSCs and hiPSCNS/PCs, single nucleotide variants (SNVs) were evaluated using Ion proton, HumanHT-12 was used to
evaluate gene-expression analyses and single-cell-RNA-sequence (700 cells each) was performed using
Illumina-Hiseq2500.
RESULTS:
In the in-vitro assay, 414C2-NS/PCs revealed good differentiation potential, whereas 836B3-NS/PCs were
resistant to differentiation. In the in-vivo study, better motor functional recovery was observed in the
414C2-NS/PCs group compared with the control group (p< 0.001). In contrast, 836B3-NS/PCs group showed
no improvement in motor function, and formed undifferentiated tissues. SNVs related to neural
differentiation such as SRGAP3 were detected in 836B3-NS/PCs and not in 414C2-NS/PCs. The geneexpression profile of 414C2-hiPSCs resembled that of ES cells with clustering analysis, and 12-genes which
included genome-stabilization gene such as DPPA3 and differentiation related genes such as IRX2 and LEF1
were highly expressed in 414C2-hiPSCs, similar to those found in ES cells. None of these findings, however,
were observed in 836B3-hiPSCs. In single-cell-RNA-sequence, Delta-Notch signal positive cells which are
important for neural differentiation were more abundant in 414C2-NS/PCs, whereas 836B3-NS/PCs only
contained a small population (80 cells and 32 cells, respectively).
CONCLUSIONS:
In order to pursue our mission of conducting a clinical trial for SCI patients, it is critical to build guidelines
for selecting “effective” hiPSC-NS/PCs, such as 414C2-NS/PCs. Herein we showed that the key to good
motor function recovery is to transplant integration-free hiPSC-NS/PCs that differentiate well within the
spinal cord tissue. Through both in-vitro and in-vivo analyses, we revealed differences in the SNVs, geneexpression, and single-cell population between two cell lines with contrasting levels of differentiation
capacity. Our results suggest that examining hiPSCs quality with 12-gene markers and establishing hiPSC-

NS/PCs that contain Delta-Notch (+) cells for more than 10% with no crucial SNVs could be the criteria to
select “effective” hiPSC-NS/PCs for SCI treatment.
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Introduction: We have previously reported the therapeutic effects of human iPS cell-derived neural
stem/precursor cells (hiPSC-NS/PCs) transplantation for the treatment of sub-acute spinal cord injury (SCI).
However, the functional restoration after transplantation still remains limited and the establishment of a
more effective treatment is required. Recently, we reported that a Nogo receptor (NgR) antagonist “LOTUS”
(lateral olfactory tract usher substance / cartilage acidic protein 1B) promoted motor function recovery
through neuroprotection and axonal regeneration following SCI. The purpose of this study is to determine
the therapeutic efficacy of transplanting LOTUS overexpressing hiPSC-NS/PCs for the treatment of sub-acute
SCI model of mice.
Materials/Methods: LOTUS overexpressing hiPSC-NS/PCs(LOTUS-NS/PCs) was produced through lentiviral
induction of the LOTUS gene under the EF1αpromoter. Differentiation assay of both the naïve-NS/PCs and
LOTUS-NS/PCs followed by RT-PCR analysis of the expression of neurotrophic factors, and immunostaining
was performed to evaluate inhibition of axonal extension and apoptosis induced by NgR ligands (Nogo,
MAG, OMgp) in vitro. Contusive SCI was induced in immunodeficient mice at the level of Th10 and LOTUSNS/PCs or naïve NS/PCs were transplanted into the injured spinal cord 9 days post injury (LOTUS
group:n=15; Naive group:n=10). Phosphate buffered saline (PBS) was injected instead of cells in PBS group
(n=15). Hindlimb motor function was evaluated weekly for 8 weeks using BMS scores. DigiGait analysis and
rotarod tests were performed on the eighth week post-transplantation. The mice were sacrificed 8 weeks
following transplantation and histological analysis was performed.
Results:
In vitro: Overexpressed LOTUS in LOTUS-NS/PCs was detected by RT-PCR and western blotting. RT-PCR
analysis following differentiation assays revealed a significantly increased expression of neurotrophic factors
such as BDNF, NGF and NTF-3 28 days after cell seeding in the LOTUS group. Immunostaining showed longer
axonal extension at 2 and 14 days after seeding in the LOTUS-NS/PCs compared to the naïve NS/PCs.
Moreover, the length of axonal fibers was significantly enlarged under Nogo, MAG and OMgp coating and
the number of apoptotic cells caused by Nogo was significantly reduced at 2 days after seeding in the
LOTUS-NS/PCs.
In vivo: Transplanted both NS/PCs well differentiated into neurons, astrocytes and oligodendrocytes. In the
LOTUS group, a significantly higher amount of neuronal fibers derived from transplanted cells extended into
the caudal site to the lesion (LOTUS group; 4196 ± 1442μm2 vs. Naive group 1048 ± 208 μm2, p=0.011). 5HT positive serotonergic fibers, a major contributor of motor functional recovery, had significantly increased
at the caudal site compared to the Naive group. Significant improvements in BMS scores were seen in the
LOTUS group mice six week following transplantation and thereafter (At 8 weeks post transplantation:
LOTUS group; 4.00 ± 1.08 vs. Naive group; 3.10 ± 0.65, p=0.025). Digigait analysis and rotarod tests both
revealed a significantly improved motor function in the LOTUS group.
Conclusion: LOTUS overexpression promoted axonal elongation of hiPSC-NS/PCs following transplantation
in the sub-acute phase and significantly improved motor function after SCI. LOTUS could, therefore, be a
promising tool for improving the effects of cell transplantation therapy for SCI.
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Introduction:
The spinal cord injury unit (SCU) at Sahlgrenska University hospital (SU) is responsible for the care of the
western region of Sweden, around 2 million inhabitants.
Traumatic injury to the cervical and upper thoracic spinal cord is associated with variable
degrees of pulmonary dysfunction and disability dependent on the level and completeness of
injury. Respiratory complications associated with SCI are now the most important cause of mortality in both
the acute phase and a long-term perspective.
Methods:
A retrospective cohort study based on patient charts. The patient population consisted of all patients
admitted between 20100101-20141231 to the SCU at SU with the diagnosis of a newly onset SCI. Patient
demographics including age, gender, length of stay (LOS), SCI etiology, level of injury, ASIA, CCI, need of
supplementary oxygen, pneumonia, transfer to the intensive care unit (ICU) due to respiratory failure, use
of non-invasive or invasive ventilator, tracheostomy, discharge with breathing aid was registered. Year and
cause of death which was retrieved from the Swedish National Board of Health and Welfare.
Results:
136 patients were identified. 84.6% (n:115) of the injuries was caused by trauma. The most common cause
was fall, 33.1%. Mean age at onset was 49.2 years old. 1/5 were females. 38.2% had tetraplegia ASIA ABC
(5.1% (n:7) ventilator-dependent at discharge, 16.2% (n:22) C1-4 ABC and 16.9% (n:23) C5-8 ABC), 25%
(n:34) had paraplegia ABC and 32.4% (n:44) had incomplete D lesion, for 4.4% (n:6) ASIA was missing in the
chart. 1/3 of the patients needed invasive ventilation at some point at the SCU. The mean LOS was 79.93
days (8-228). There was a significant difference in the LOS, with a longer stay for patients who suffered from
respiratory complications and for the ones needing any kind of breathing aid compared to those who didn’t.
1/5 were deceased at follow up. The most common cause of death (32.3% n:10) was due to pulmonary
causes, including pneumonia, followed by heart and coronary conditions (19.4% n:6). Patients that suffered
from respiratory complications at the SCU were significantly more prone to die from respiratory related
issues. Patients with acute respiratory complications had a higher tendency of being deceased. Mean age of
death was 66.5 (23-92).
The patients with a cervical SCI had a significant higher risk of needing breathing aid. Approximately 20 % of
the patients with a lower SCI needed some sort of breathing aid. 53.1% (n:43) of the cervical injury patients
suffered from one or more of the following respiratory complications during their stay at the SCU:
pneumonia, mucus plug, being transferred to the ICU due to respiratory failure, as compared to 20% (n:11)
of the ones with lower injuries.
Conclusion:
There is a significant higher risk of mortality of pulmonary causes if the patient had respiratory
complications at the SCU. Even though patients with a cervical SCI have a significant higher risk of

respiratory complications and needing breathing aids still approximately 20% of the patients with lower
injuries also suffered from this.
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Introduction: In addition to paralysis and sensory loss, acute spinal cord injury (SCI) is accompanied by
various other complications (eg. neuropathic pain, spasticity), which are managed with a variety of
medications. Despite decades of clinical application, little is known about the impact of these medications
on neurological recovery and the effectiveness of emerging therapies (e.g., stem cells).
Methods: We performed a secondary analysis of a completed clinical trial (Sygen) and an observational
study (SCIRehab) to provide a comprehensive, structured overview of what constitutes “standards of acute
pharmacological care” after SCI. We conducted an in-depth literature review to gather biological evidence
of concomitantly administered medications with disease-modifying properties. Lastly, we searched the
existing literature to determine which of the identified concomitant medications may alter the effectiveness
of emerging investigational treatment strategies due to overlapping mechanisms of action.
Results: A total of 505 (Sygen) and 601 (SCIRehab) unique medications that were administered to treat
secondary complications arising from 23 organ systems as well as for surgical and medical procedures.
Individuals with SCI received, on average, a staggering 33 (range 1-61) unique medications over the first
months post injury. Moreover, 230 studies were identified that provide evidence of disease-modifying
properties (i.e., beneficial or detrimental) of 64 medications. Lastly, 201 concomitant medications were
found to alter the efficacy of pharmacological, including Rhiluzole and Minocycline, as well as cell-based
treatment strategies (e.g., Schwann Cells).
Conclusions: Our study revealed a dramatic polypharmacy after SCI that potentially impacts recovery and
the effectiveness of novel treatments of SCI.
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Introduction:
Intubation and extubation among ventilated patients are risk prone procedures in the intensive care unit
(ICU) and can be associated with morbidity and mortality among them. Intubation procedure in the ICU is
frequently required in emergency situations for patients with an unstable cardiovascular or respiratory
system and under these circumstances, it tends to be a high-risk procedure associated with life-threatening
complications (20–50%). Another high risk procedure is extubation, which fails in approximately 10% of
cases and is associated with re-intubation among patients and often a poor prognosis. Extubation procedure
id followed by successful weaning of patients from mechanical ventilation, however at time the
reinstatement of spontaneous breathing is possible with tube in situ. A better understanding of the cause of
failure is essential to improve success of the procedure.
Method:
At Indian Spinal Injuries Centre (ISIC), we manage tracheostomised patients with various levels and extent of
spinal cord injuries. At first the assessment of intubation and extubation process was carried out as per
standard practice guidelines and re-intubation rate was calculated for the patients admitted under Intensive
care unit. The primary data was collected from the ICU records maintained by nursing staff and data of
three calender years (2015-2017) was analyzed. The outcome suggested persistent high rate of reintubation among ICU patients. A team of experts was approached and brainstorming was carried out
regarding methods and means to reduce the rate of re-intubation. A multi pronged approach was employed
and re-evaluation was carried out after one year of intervention. The checklist was initially used for
evaluation of patients to check their fitness for extubation, along with screening the patients for
reintubation and the reasons for the same. All the case of reintubation were evaluated by a team of experts
and reasons were examined. The potential corrective and preventive actions for each case were
documented in inpatient medical record, followed by discussions in quality circles of nursing and doctors.
This process was carried out on monthly basis followed by quarterly committee meetings.
Results:
The active intervention using a predefined extubation checklist, reduced its rates from 5.98% in 2015 to
0.5% in 2018 among spinal cord injured patients admitted in the ICU of ISIC. The fitness for extubation is
measured through structured method and every single case of reintubation is closely monitored for
identifying the potential reasons.

Conclusions:
In order to increase patient safety and improve outcomes tracheostomy care is of prime importance. Every
single event of intubation increases risk to life of patients, therefore prevention of premature extubation
can greatly effect the patient outcome. Specially in case of spinal cord injured patients with co-morbid
conditions, reduction in re-intubation rates is of paramount importance.
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【Introduction】
Cell-based therapy targeting spinal cord injury (SCI) is an attractive approach to promote functional
recovery by replacing damaged tissue. We have previously shown effectiveness of transplantation of
human-induced pluripotent stem cell-derived oligodendrocyte precursor cell-enriched neural
stem/progenitor cells (hiPSC-OPC-enriched-NS/PCs) in SCI animal model, regarding robust remyelination to
the demyelinated axons and motor functional recovery. For clinical application, the NS/PCs should be
generated from feeder-free iPS cells cultured under xeno-free conditions. Here, the aim of this study is to
examine therapeutic efficacy and safety of feeder-free hiPSC-OPC-enriched-NS/PCs (ff-hiPSC-OPC-enrichedNS/PCs).
【Method】
OPC-enriched NS/PCs were generated from feeder-free iPSCs. Contusive SCI was induced at the Th10 level
in adult female non-obese diabetic (NOD)-severe combined immunodeficiency (SCID) mice, and the ffhiPSC-OPC-enriched NS/PCs were transplanted into the lesion epicenter 9 days after the injury. An equal
volume of phosphate buffered saline was injected for the control groups. Motor function of injured mice
was assessed by the Basso Mouse Scale score, Rota-rod test and DigiGait analysis. Histological analyses
were performed to examine the survival and differentiation of the grafted cells.
【Results】
Histological analyses revealed that the transplanted cells well survived and migrated far into the host spinal
cord without any tumor formation. The transplanted cells differentiated into three neural lineages including
neurons, astrocytes and oligodendrocytes. In particular, the differentiation rate of oligodendrocytes
evaluated by expression of APC was 36.6±2.8%. The myelinated positive area of the spinal cord was
evaluated by Luxol fast blue staining at cross section, and it was significantly larger from the epicenter to
+1.0 mm rostral and caudal sites in the transplanted group rather than in the vehicle control group.
Furthermore, the active remyelination on damaged axon in injured spinal cord was observed in the
transplanted group by immunoelectron microscopy. Importantly, hindlimb motor function was significantly
improved in the transplanted group one week following transplantation and thereafter. In addition, both
Digigait analysis and rotarod tests revealed a significant motor functional improvement in the transplanted
group at 12 weeks after transplantation.
【Conclusion】
Feeder free-hiPS-OPC-enriched NS/PCs showed therapeutic potency similar to the conventional ones. These
cells would be potential sources of therapeutic application for SCI patients in the clinical settings.
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Introduction: How to select operative methods for delayed paralysis after osteoporotic vertebral fracture
remains a matter of debate. It is unclear which procedure provides better neurological and functional
recovery. This study aimed to compare the various operative methods and investigate postoperative
outcomes.
Methods: The study included 42 delayed paralysis patients (mean age 73.7 years). The operative methods
were posterior spinal shortening osteotomy with direct decompression and short or long fusion and
posterior laminectomy and short fusion with vertebroplasty. All patients in the vertebroplasty group were
fitted with hooks to prevent correction loss. Patients were divided into 3 groups: Shortening with a
peripheral fusion range of one intervertebral level (the SS group, n = 18), the same procedure with a
peripheral fusion range of ≥2 intervertebral levels (the SL group, n = 12), and posterior laminectomy and
short fusion with vertebroplasty (the VP group, n = 12). We investigated postoperative complications,
surgery time, intraoperative blood loss, and changes in walking ability and local kyphotic angle at
postoperative one year. Plain radiographs before surgery were compared with those one year after surgery,
and the incidence of postoperative adjacent vertebral fractures was assessed. The difference of the
adjacent vertebral fracture incidence between groups was examined, and the preventive effect of
postoperative teriparatide administration for adjacent vertebral fractures was also assessed.
Results: Postoperative complications were observed in 5 patients, all of whom were in the SS and SL group.
There were no significant differences between the SS and SL groups. The VP group experienced significantly
shorter mean surgery times, significantly lower mean intraoperative blood loss, and an improvement in
paralysis, walking ability, local kyphotic angle, and correction loss. Overall, the VP group had significantly
better outcomes. Postoperative adjacent vertebral fractures one year after surgery occurred in 13 of the 42
patients (31%). The adjacent vertebral fracture incidence of the teriparatide group was significantly smaller
than that of non-teriparatide group.
Conclusions: Posterior laminectomy and short fusion with vertebroplasty with the addition of hooks is
useful in cases of delayed paralysis in elderly patients. Teriparatide may be effective in the prevention of
postoperative adjacent vertebral fractures in cases of delayed paralysis after osteoporotic vertebral
fractures.
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【Introduction】
Cervical laminoplasty has been widely performed with good results in patients with multiple cervical
compressive myeloradiculopathy. Cervical laminoplasty ideally avoids postoperative instability, however,
several studies have described a reduction of cervical sagittal mobility.
We, sometimes, encountered the traumatic cervical spinal cord injury (CSCI) patients with spontaneous
cervical spine bony fusion due to cervical laminoplasty. Numerous experimental studies have reported the
traumatic CSCI, however, to the best of our knowledge, no reports have thus far referred to the incidence of
traumatic CSCI after previous history of cervical laminoplasty for compressive cervical myelopathy. We,
hereby, report five cases of traumatic CSCI following cervical laminoplasty, and discuss about their clinical
pathophysiology.
【Patients】
A total of five traumatic CSCI patients following cervical laminoplasty (4 males and 1 female) with an
average age of 66.6 years (range, 45-76 y) were transported to our facility. All of the subjects had past
history of cervical laminoplasty before trauma for cervical ossification of the posterior longitude ligament
(OPLL).
The pathophysiology of injury, the change of cervical sagittal range of motion (ROM) after cervical
laminoplasty before trauma, the morphology of cervical OPLL, and the clinical manifestation during
treatment were evaluated.
【Results】
All of the subjects demonstrated rigid cervical spine before trauma due ossify progression of existing
cervical OPLL vertically and postoperative spontaneous bony facet fusion. Three out of 5 subjects showed
fractured on the surface of expanded cervical OPLL and 4 out of 5 subjects showed fractured at the cervical
facet joint with or without dislocation.
Three subjects were injured with cervical spine extension at the C6-7 segment, where the lower segment of
ankylosed cervical spine. While, the other two subjects were injured with cervical spine flexion at the C5-6
segment, where caudal adjacent segment of ankylosed cervical spine.
【Conclusions】
In our series, all of the traumatic CSCI patients had previous history of cervical laminoplasty for cervical
OPLL. Cervical laminoplasty for cervical OPLL might lead to ankylosed cervical spine during postoperative
natural course. We believe that cervical laminoplasty for cervical OPLL cannot be a prophylactic surgery for
traumatic CSCI with bone injury.
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Introduction
Sustainable employment refers to a match between a person – job – workplace that enables a person to
stay healthy and satisfied at work over time, with a work performance that meets the expectations of the
person and the employer. Achieving sustainable employment for people with a spinal cord injury (SCI) or an
acquired brain injury (ABI) remains to be a challenge as shown by their lower work participation in
comparison to the general population. The aim of this study was to identify factors associated with
sustainable employment with SCI or ABI.
Methods
A systematic review was conducted to synthesize the qualitative and quantitative evidence on factors
associated with sustainable employment with SCI or ABI. Qualitative studies were deemed particularly
useful in identifying the complex interplay of different explanatory factors. Multiple electronic databases
were searched, including PubMed, Cochrane Library, CINAHL Complete, PsycINFO, Sage, Scopus, Web of
Science, Sociological Abstracts, Academic Search Premier and ERIC, with no time restrictions applied.
Results
The initial search returned 4479 articles, of which 42 were retained for full text analysis and quality
assessment. Focusing on the 18 qualitative studies (6 on SCI and 12 on ABI), the available evidence reveals
the importance of person characteristics and environmental factors. The participants of both groups
highlighted that besides personal motivation, learning to be a strong self-advocate plays a crucial role in
staying employed. Environmental factors such as flexible work schedules, adapted task profiles, committed
employers and understanding colleagues seem to be essential for the success of long-term employment. As
a consequence of their higher mobility limitations, individuals with SCI encounter more difficulties in
accessing the workplace and time organization. Furthermore, secondary health conditions, such as chronic
pain, urinary tract infections, or pressure sores are prevalent problems and challenges for work
sustainability. In contrast, individuals with ABI emphasized experiencing difficulties in particular because of
invisible impairments such as fatigue, problems with concentration, memory and personality changes. In
addition, individuals with ABI tend to struggle with performance limitations due to cognitive, emotional, and
behavioural problems.
Conclusions
Findings from this review inform about the main challenges encountered by people with SCI or ABI on the
labour market. The available evidence underlines that both personal and environmental factors are crucial
to maintain work participation. Identifying factors associated with sustainable employment of people with
SCI or ABI provides practitioners with the knowledge essential to design effective interventions, which are
fundamental to support not only vocational reintegration but also to promote sustainable employment.

124
EAT-10 administered in SCI In-Patients.

Can We Detect the Patients at Risk of Dysphagia ?
St. scient san Signe Skovgaard Hviid3, OT Anne-Mette Thomsen1, Assoc. Prof. Helge Kasch1,2
1

Spinal Cord Injury Center of Western Denmark, 2Department of Clinical Medicine, Aarhus University, 3Institute of Public
Health

Introduction:
Identification of dysphagia is an important task during neurorehabilitation in SCI. Light has been shed on
dysfunction in high-level lesions. However, also in lower-level spinal cord lesions, dysphagia may be
prevalent. The pattern in the SCI population being admitted to The Spinal Cord Injury Center of Western
Denmark is changing during the last decades. Patients with non-traumatic origin of their lesions are more
abundant. On average, patients are older at their first time admission. Therefore, changes in the admitted
SCI population, should call for a cautious reevaluation concerning the role of dysphagia in this changed
situation. It is known that dysphagia in some cases play a role as a lethal complication to SCI.
Methods:
During January 2016-January 2019 a total of 209 SCI in-patients underwent Eating Assessment Tool 10 (EAT10, range 0-40). Information on time-since-injury, type-of-injury, age, gender, ISNCSCI, and SCIM were
gathered in our R&D units Redcap database.
Results:
Forteen percent (29/209) of SCI-in-patients presented with raised EAT-10 scores, with raised odds of 2.5
(CI[1.1;5.8] in persons with cervical lesions. Nine percent were seen in C0-C4, and 0% seen in C5-C8, 5 %
were found in lower level injuries. The study did not detect difference between gender, age-groups or
membership of non-traumatic or traumatic groups. The importance of associated injuries in traumatic SCI
for dysphagia will be presented, as will the correlation between SCIM and EAT-10.
Conclusion:
14 percent of SCI-in-patients presented with signs of dysphagia. The EAT-10 questionnaire was easily
administered and accepted by in-patients and staff at the rehabilitation hospital. EAT-10 could support
clinical decision making regarding SCI in-patients at risk of dysphagia.
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Degenerative cervical myelopathy (DCM) is a condition in which degenerative changes to the cervical spine
structures leads to chronic compression of the spinal cord and causes significant disability of hands and
upper limbs, gait disturbances, pain, and sensory deficits. Surgical decompression is currently the only
method to treat moderate to severe DCM and improves neurological function in most cases, but there
exists a subset of patients in which neuroinflammation and ischemia reperfusion injury (IRI) results in
suboptimal recovery. Remote ischemic preconditioning (RIPC) is a non-invasive technique that uses
transient ischemia in the limbs to prepare vital organs for ischemic insult. In studies of myocardial and
cerebral infarction as well as organ transplantation, RIPC has been shown to be a robust method of reducing
IRI-induced inflammation and cell death. In this study, we posit that the application of RIPC prior to
decompression will enhance neurological recovery through the amelioration of decompression-induced IRI.
A mouse DCM model was utilized in which a polyether material is implanted underneath the C5-6 laminae
of C57BL/6 mice, which causes progressive compression of the cervical spinal cord due to focal ossification
and recreates the myelopathic symptoms of DCM. At 12-weeks post-implantation, which corresponds to a
moderate to severe DCM condition, animals were randomly split into three groups: 1) RIPC group in which
hindlimb RIPC was conducted prior to decompression (4 cycles of 3 minutes of ischemia and 4 minutes of
reperfusion on left hindlimb); 2) DEC group in which decompression was performed without RIPC
procedure; and 3) DCM group in which the cervical lamina was exposed but decompression was not
performed. Animals were sacrificed at two time points: a post-decompression acute time point (24-hours
post decompression) and chronic time point (5-weeks post decompression). Plasma and spinal cords were
collected to analyze markers of inflammation, apoptosis, oxidative stress, and RIPC mechanisms. Gait
analysis using the Noldus CatWalk XT system was performed on all animals bi-weekly after material
implantation to confirm progression of DCM phenotype, and the animals that were examined up to 5-weeks
post decompression continued weekly CatWalk analyses after decompression surgery to examine if RIPC
exerted any functional benefits. Acutely, RIPC resulted in a significant decrease of several circulating and
spinal cord cytokines relative to decompression alone (p < 0.05). Chronically, RIPC animals significantly
outperformed both DEC and DCM groups in multiple Catwalk metrics including body speed, stride length,
cadence, and swing speed (p < 0.05). In conclusion, RIPC when performed prior to decompression, results in
the reduction of several IRI hallmarks and confers robust long-term neurological recovery relative to
decompression alone. As a non-invasive procedure, RIPC can complement decompression for rapid
translation into the clinic.
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Introduction & Aim
Spinal cord injury (SCI) is a major, life-altering condition that has a significant impact on the health and
functioning of the person affected and their families
Aside from the primary impairments of paralysis, sensory impairment, abnormalities of tone and autonomic
disturbances, SCI also presents a lifelong problem of the risk of secondary complications. Issues such as
pressure ulcers, incontinence of bladder and bowel, cardiovascular disease and osteoporosis are some of
the many challenges those with SCI have to manage throughout their lifetime High rehospitalisation rates
and associated cost to the health service are associated with these complications.
Self-management has been identified by the Health Service Executive (HSE) as an important part of the
management of many chronic health conditions. There is additional evidence for the effectiveness of selfmanagement in neurological conditions such as stroke
With increasing mortality associated with physical side-effects of SCI, this poster aims to review the
literature on self-management of physical conditions in spinal cord injury and to make recommendations for
future practice based on the available evidence.
Methodology
In February 2019, a detailed search of electronic databases Medline, Amed, Cinahl Plus, SportDiscus,
PsycArticles, PsycInfo, Embase, PudMed, ScienceDirect and SCOPUS was conducted. The search terms
applied were “spinal cord inj*” AND “self-management” OR “self management or self care” to focus the
search on the relevant area. Results were screened for relevance and reference lists of accepted articles
were also searched.
Results
A total of nine articles were reviewed having met the inclusion/exclusion criteria. The main results found
were as follows:
- Physical issues mentioned include leisure time physical activity, general exercise, strengthening, aerobic
fitness, spasticity management, contracture management, muscle/joint pain and transfers
- Peer involvement essential in creation and ongoing administration of self-management programme
- Trustworthiness of information deemed important; collaborative working between allied health
professionals (AHPs) and person with SCI/their caregivers important for this as differences in meaning of
“self-management” reported within these groups
- Needs to be SCI specific – poor feedback from SCI survivors to existing, generic self-management
approaches
- Education and behavioural change training identified as most important factors of programme
- Less effective in those living with chronic SCI
- Individual factors play a significant role; maintaining a positive outlook, maintaining ownership/control of
one’s care and having support from a skilled caregiver have all been identified as being important factors

- Barriers and challenges include low mood/negative outlook, lack of caregiver support and
funding/accessibility issues. Ageing of both parties also identified as an issue
Conclusion
There is modest evidence that self-management of physical conditions has the potential to reduce impact of
secondary complications of SCI on the person affected. The specific recommendations are for peer
involvement in all aspects of the process, with focus on education and behavioural change strategies.
Emphasis should be placed on including these processes in the initial rehabilitation period as the evidence
suggests it is ineffective in those with chronic SCI. Further, more robust research is needed to draw stronger
conclusions.
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Effective patient education is a critical part of rehabilitation for people with Spinal Cord Injuries. Providing
patients with the information they need to care for themselves can help improve their quality of life and
help prevent secondary issues (Shepherd et al, 2012)
Originally delivery of patient education was provided in the following ways;
•
Weekly lectures, lasting 30 minutes.
•
Patient education folders, currently being updated.
•
Delivery of education in therapy sessions. Not standardized.
We attended Guttmann conference last year, where there was a very beneficial OT/PT information sharing
session. One service spoke about the benefits of delivering patient education via group practical and
theoretical sessions.
On return from the conference, the patient education committee met and reviewed available resources
with the aim of improving the delivery of information and thus patient engagement. We incorporated a
‘theme of the week’ within therapy sessions i.e. during Bladder week we would talk about how sitting
balance, hand dexterity, toilet transfers may impact on this important aspect of spinal cord injury. While this
was previously delivered during a patient’s admission, this information was not standardized or coordinated
with the patient education lecture.
Each therapy area has a patient information board with;
•
The theme of the week
•
Spider graph with prompt for therapists around points of discussion.
•
Written information specific to the ‘theme of the week’.
•
Question box, which patients would contribute to following on from discussion with therapists.
For the patient lecture we incorporated a trouble shooting approach using patient lead questions rather
than a power point presentation. By doing this there was better attendance, with more peer lead
conversation, discussion and learning.
We are currently looking at completing a patient feedback satisfaction questionnaire to guide us in
continuing to improve our delivery of patient education. Results will be highlighted on the Poster.
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Objective
Many bed ridden patients are suffering from complications like pressure-ulcer, even though mattress is
applied to reduce pressure, and more effective methods are being studied. The aim of this study was to
investigate the effects of high-density high-resilience (HDHR) foam mattress (ROTA mattress) on interface
pressure compared with air mattress in bed-ridden patients.
Methods
Fifteen bed-ridden patients were included and their body mass composition measured. Interface pressure
was measured by applying a pressure sensor(CONFORMat pressure sensor) from the lumbar spine to the
area containing the pelvis in the patient's supine position on the bed. We measure the pressure in three
ways as follow: 1) with hospital mattress 2) with air mattress 3) with HDHR mattress. The maximal peak
pressure when used mattress was selected. For data analysis, we used SPSS version 22.0 (SPSS Inc., Chicago,
IL, USA) for Windows. An post-hoc comparisons between groups on calculating Kruskal–Wallis ANOVA
statistic.
Results
There was no significantly difference in pressure reduction according to body mass composition. All types of
air mattress showed a reduced in pressure compared with hospital mattress. Compared with all air
mattress, the HDHR mattress showed a significantly reduced in pressure. And also significant reduced in
body weight and height corrected pressure value was also observed.
Conclusion
The HDHR foam is made of cell opener containing ester linkage in molecule have improved values of tensile
strength, tear strength and elongation. The lattice structure of the empty space shows excellent pressure
dispersion. The HDHR mattress is consist of central base of high-density high-resilience foam, which
provides imprint of the body shape, follows its contour and maintains a floating state. So the distribution of
pressure is optimized on the entire surface and the shearing areas are reduced. There are 4 specific
discharge zones at the ends of the mattress to relieve pressure on the heels and head.
Similar to previous studies, air mattress have resulted in reduced pressure on patients. In addition, the most
fabulous pressure dispersion effect was observed in the applying the HDHR mattress. The use of a more
effective pressure reducing mattress may have a more positive effect on patient management and
decreased complications.
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Introduction
Quantitative sudomotor axon reflex test (QSART) is a test used to evaluate the integrity of the
postganglionic sudomotor system along the axon reflex to determine the distribution of sweat loss.
Sudomotor dysfunction is known to occur in patients with neurological disorders that affect sympathetic
activity. Most patients with spinal cord injury (SCI) show more or less sudomotor dysfunction, depending on
the level of injury. We investigated the correlation between quantitative sudomotor function, the
completeness of SCI, and the presence of autonomic dysreflexia (AD). In previous studies, sympathetic skin
response (SSR) was used as a test to predict AD in SCI. However, because SSR is usually incapable of
responding to cervical SCI, its clinical utility as a tool to assess sympathetic dysfunction in SCI is limited. We
aimed to investigate the efficacy of QSART in predicting autonomic dysreflexia in patients with SCI.
Methods
Medical records of 39 patients with SCI above the T6 level of injury who performed QSART were reviewed.
Peripheral polyneuropathy, diabetes mellitus and other disorders that may affect autonomic function were
considered as exclusion criteria. The neurologic level of injury was assessed by International Standards for
Neurological Classification of Spinal Cord Injury. We have obtained quantitative values for volume and
latency measured in the forearms from the QSART. The differences of the latency and total sweat volume
between complete and incomplete injury groups were analyzed. We have also analyzed the difference of
quantitative values of QSART parameters according to presence of AD.
Results
Subjects with complete injury showed statistically prolonged latencies and reduced sweat volume compared
to those with with incomplete injury. We also found the significant differences of latency and sweat volume
of QSART between subjects with and without AD. Subjects with AD demonstrated significantly prolonged
latencies and reduced sweat volumes in the forearms compared to subjects without AD.
Conclusion
This study suggested that the influence of postganglionic sympathetic cholinergic activity after SCI is
strongly related with the completeness of the injury and the presence of autonomic dysreflexia. Further
studies to evaluate and qunatify altered postganglionic sympathetic activity after SCI should be performed.
If the efficacy of QSART for SCI is proven, quantitative data from QSART may be more useful than SSR to
assess autonomic function in patients with SCI.
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Traumatic Spinal cord injury (SCI) is a devastating disorder for which the identification of exacerbating
factors is urgently needed. We demonstrate that transient hyperglycemia during acute SCI is a detrimental
factor that impairs functional improvement in mice and human patients after acute SCI. Under
hyperglycemic conditions, both in vivo and in vitro, inflammation was enhanced through promotion of the
nuclear translocation of the nuclear factor kB (NF-kB) transcription factor in microglial cells. During acute
SCI, hyperglycemic mice exhibited progressive neural damage, with more severe motor deficits than those
observed in normoglycemic mice. Consistent with the animal study findings, a Pearson c2 analysis of data
for 528 patients with SCI indicated that hyperglycemia on admission (glucose concentration ≥126 mg/dl)
was a significant risk predictor of poor functional outcome. Moreover, a multiple linear regression analysis
showed hyperglycemia at admission to be a powerful independent risk factor for a poor motor outcome,
even after excluding patients with diabetes mellitus with chronic hyperglycemia (regression coefficient,
−1.37; 95% confidence interval, −2.65 to −0.10; P < 0.05). Manipulating blood glucose during acute SCI in
hyperglycemic mice rescued the exacerbation of pathophysiology and improved motor functional
outcomes. Our findings suggest that hyperglycemia during acute SCI may be a useful prognostic factor with
a negative impact on motor function, highlighting the importance of achieving tight glycemic control after
central nervous system injury.
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Traumatic spinal cord injury (SCI) brings numerous inflammatory cells, including macrophages, from the
circulating blood to lesions, but the fate of these cells is unknown. We previously showed that astrocytes
activated after SCI and become reactive astrocytes, migrating toward epicenter of the lesion, which was
associated with translocation of infiltrating macrophages toward the epicenter and functional recovery.
Therefore, we believed that reactive astrocytes forcibly push the macrophages toward epicenter. We herein
demonstrate that the macrophages actively migrate toward the lesion epicenter after SCI, depending on the
gradient of chemoattractant C5a. However, macrophages lacking interferon regulatory factor 8 (IRF8) can
not migrate and remain widely scattered in the injured cord, resulting in a poor pathological and functional
outcome. Even when the central nervous system (CNS) repair mechanism by the migration of CNS-resident
reactive astrocytes was genetically enhanced, IRF8-/- macrophage migration failure did not sufficiently
recover, thus aggravating the SCI pathology. Conversely, pharmacological IRF8 activation promoted
macrophage-autonomous migration with a significant increase in the purinergic receptors expression,
thereby improving the functional recovery. Our findings revealed the importance of the synergistic
interaction between infiltrating macrophages and CNS cells, providing a novel therapeutic target for CNS
injury.
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Introduction: We previously demonstrated that step training leads to reorganization of neuronal networks
in the lumbar spinal cord of rodents after a hemisection (HX) injury and step training, including increases
excitability of spinally evoked potentials in hindlimb motor neurons.
Methods. In this study, we investigated changes in RNA expression and synapse number using RNA-Seq and
immunohistochemistry of the lumbar spinal cord 23 days after a mid-thoracic HX in rats with and without
post-HX step training.
Results. Gene Ontology (GO) term clustering demonstrated that expression levels of 36 synapse-related
genes were increased in trained compared to non-trained rats. Many synaptic genes were upregulated in
trained rats, but Lrrc4 (coding NGL-2) was the most highly expressed in the lumbar spinal cord caudal to the
HX lesion. Trained rats also had a higher number of NGL-2/synaptophysin synaptic puncta in the lumbar
ventral horn.
Conclusions. Our findings demonstrate clear activity-dependent regulation of synapse-related gene
expression post-HX. This effect is consistent with the concept that activity-dependent phenomena can
provide a mechanistic drive for epigenetic neuronal group selection in the shaping of synaptic networks and,
thus, their functional properties with locomotor training after spinal cord injury.
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Introduction
Pediatric onset spinal cord lesions are rare cases and less well studied compared to corresponding adult’s
lesions due to small number of patients. The functional deficits of paralysis, sensory dysfunction, as well as
neurogenic bladder and bowel dysfunction have a significant impact on the child’s and their caregiver’s
well-being.
Methods
As part of a multi-centre, international survey designed by the PEPSCI Collaboration (Pan-European Pediatric
Spinal Cord Injury survey), Quality of Life (QoL) and research priorities of children and their caregivers’ were
analyzed from data derived from ELEPAP (“Rehabilitation for the Disabled”) pediatric outpatient
rehabilitation facility. Children with Spinal Cord Lesions and their parents were surveyed from May 2018 till
February 2019 in a cross-sectional study.
Results
Out of 278 children, spinal cord lesions were found in 13 children (4,6%), with an average age of 9,06 (+/- 5),
comprising of 6 males and 7 females. The aetiology was spina bifida (dispersed between meningocele,
meningomyelocele, caudal regression syndrome, VACTERL and syringomyelia), tumors and falls. The
children PedsQoL in average was 75,4% while the parents PedsQoL score was 63,03%. The themes for
further research drawn for parents and children were outlined in 3 groups, distinguishing between
importance, least satisfaction and an average of the researched categories.
Conclusions
The official PEPSCI results will shed light on the quality of life and research priorities for children with spinal
cord lesions. National data have hereby been presented, aiming to raise awareness as well as to underline
the need for smooth transition towards adulthood.
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Based on the concept “spine is time”, the rehabilitation of patients with acute traumatic spinal cord injury
(SCI) starts at the scene of the accident and continues in the operation room with the first spinal surgery.
Surgical complexity and the emergency situation are significant challenges to the spinal injury care centers.
However, the literature provides only few outcome related references, which indicate high operative and
treatment-related complication rates. Particularly cervical spine cases show a complication rate of up to
40%. The following work provides an outcome analysis of spinal surgery complications (SSC) after SCI.
Methods: From 2011 to 2017 a case-control study was conducted in a level-I trauma center with a
specialized SCI unit in Germany (ethics vote EA2/015/15). The study included acute traumatic SCI patients
with spinal surgery performed before or after referral to the trial center. Patients with complications as
defined by SSC criteria were compared with patients without SSC. Statistical analysis was conducted in an
explorative manner for treatment-related complications, length of stay, and costs. Adjusted logistic
statistical models were used for analysis of mortality with the event of death as dependent variable.
Results: In the study population of 309 patients SSC occurred in 24% of cases. In more detail, 10.3% spinal
stenosis and missing alignment, 6.1% screw malpositioning, 5.2% mechanical instability, 2.9% infections;
2,6% increase of neurological deficiency, 1.3% constricted swallowing due to scars, 1% haematoma, 0.6%
vessel injuries, 0.6% cerebrospinal fluid fistulas were observed. In the groups with and without SSC, age,
body mass index (BMI), Charlson Comorbidity Index (CCI) and neurological level were similar. The rate of
SSC was significantly higher in male (p=0.005) and motor complete SCI (ASIA Impairment Scale A and B)
patients (p=0.042). The outcome analysis showed a significantly higher incidence of pressure ulcers (41% vs.
27%; p=0.042), dysphagia (32% vs. 12%; p < 0.001), permanent tracheostomy (25% vs. 11%; p = 0.004) and
mortality rates (12% vs. 4%; p=0.019) in patients suffering SSC compared with patients without SSC. The
length of stay was significantly higher in the group with SSC [Median (IQR) 107 (76-171) days] (p=0.013)
compared to the group without SSC [90 (54-145) days]. SSC were associated with a significant increase in
costs for surgery [Median (IQR) 7,200 (4,400-10,400) vs. 5,100 (2,400-8,000) €] (p=0.003) and cumulative
overall treatment costs [Median (IQR) 82,900 (49,900-122,900) vs. 61,800 (34,200-111,600) €] (p=0.032).
The logistic regression revealed a 4.1-fold increased risk (odds ratio) for death associated with SSC during
initial care independent of age, sex, BMI, CCI, AIS, and neurological level (p=0.047).
Conclusions: SSC constitute a significant risk factor in the primary care of traumatic SCI patients. SSC are
associated with a higher mortality rate and a reduction in quality of life due to permanent dysphagia.
Additionally, the length of stay and the economic burden are increased with occurring SSC. The optimal
rehabilitation of paraplegic patients starts at the scene of the accident and continues in the operating room.
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A Case of Serotonin Syndrome in a Spinal Injury Patient.
Background: Spinal injury patient present with complex health needs including chronic pain, paraesthesia,
spasticity, bladder and bowel dysfunction and mental health issues. Thus, such patients are often receiving
polypharmacy, the side-effects of which should be carefully considered by the prescribing clinician.
Case: We present the case of a 44 year old female who was admitted to our spinal injury unit from her local
district general following initial presentation of six weeks of upper back pain and intermittent temperatures.
Imaging demonstrated a C2-5 spinal abscess for which she underwent a posterior decompression. During
her subsequent admission to our unit, she experienced ongoing problems with lower limb spasticity and
pain.
Management: Our patient was managed with multiple serotonin modulating agents for these symptoms
and proceeded to experience recurrent episodes of pyrexia. Although biochemically unremarkable and
without unequivocal clinical evidence of infection, she was treated ineffectively with multiple courses of
various antibiotics. On further examination, the patient was found to be diaphoretic, anxious and tremulous
with a positive clonus; a diagnosis of serotonin syndrome was made. On discontinuing some of her
serotonin modulating drugs, her symptoms and pyrexia resolved.
Discussion: First described in 1950s in a tuberculosis patient, Serotonin Syndrome is characterised by the
triad of neuromuscular hyperactivity, autonomic hyperactivity and altered mental state. The varied clinical
presentation contributes to what is thought to be an underestimated prevalence in those taking serotonin
modulating drugs of 10-15%. Diagnosis is clinical with common signs and symptoms including: hypertonia,
rigidty, tremor, tachycardia, pyrexia, GI disturbance, confusion and severe cases reduced level of
consciousness. The Hunter Serotonin Toxicity Criteria should be used to aid diagnosis. The mainstay of
management is the identification of a causative agent and to discontinue its administration. In this case we
demonstrated the unnecessary risk a patient can be exposed to including unnecessary antibiotics courses
and radiation exposure during investigations. This, coupled with the fact that the patient endured her
symptoms for longer than necessary, demonstrates the importance of considering Serotonin syndrome in
patients on multiple serotonin modulating medications, of which the majority of spinal cord injury patients
are included within.
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Abstract
Study design: Prospective cohort study.
Objective: To study associations between specific bone turnover markers and fall-related fractures in
persons with spinal cord injury (SCI).
Setting: Sunnaas Rehabilitation Hospital
Methods: Carboxy terminal collagen crosslinks (CTX), type-1 procollagen N-terminal (P1NP), albumincorrected calcium (Ca2+), parathyroid hormone (PTH) and vitamin D was examined in a cohort of
participants with SCI at least one year post injury The participants were followed for one year monitoring
fall-related fractures.
Results: In total, 29 out of 106 reported having experienced a fall related fracture post-injury at baseline,
and 5 out of 106 experienced a fall related bone fracture during the one year follow-up. Our main findings
were that high levels of serum CTX increased the odds of being in the fracture group, and that 25-hydroxy
vitamin D (25 OHD), Ca2+, PTH or P1NP levels were not associated with being in the fracture group at the
one year follow up.
Conclusions: This study present an association between baseline CTX and fall-related fractures acquired
during a one year follow-up period among persons with SCI. High serum CTX values should be considered as
an additional marker of increased fracture risk in persons with SCI.
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Introduction: Limited researches on nutritional status of spinal cord injury patients show that aprox 45% of
sci patients are malnourished post injury. Malnutrition in sci patients is attributed to low dietary intake (due
to depression, limited appetite, limitations of food provision at the rehabilitation unit), increased nutritional
needs acutely after the injury, limited awareness of of consequences of malnutrition amongst health
professionals. Malnutrition leads to delayed wound healing, pressure ulcers, increased duration and cost of
rehabilitation. The assessment of the nutritional status of sci patients would be a step in detecting and thus
treating malnutrition in this population.
Methods: The nutritional status of 29 patients with spinal cord injury (mean age 45,6±14.6 years) was
assessed within the first 48hours after their admission at the Rehabilitation Department of the KAT Hospital
in Athens, Greece, from November 2017 till March 2019. We performed two nutritional screening tools: the
Spinal Nutrition Screening Tool (SNST) and the Subjective Global Assessment (SGA). Medical history, an ad
hoc questionnaire including socioeconomic parameters, nutritional history and current dietary were
documented. Also anthropometric measurements ( body weight, height, triceps and suprailiac skinfold
measurement, arm muscle circumference) were performed.
Results: 27.6% of patients developed pressure ulcers, mainly in the coccygeal- sacral area, and we noticed
that this was related to the damage level (Cervical and T11-L1). Among patients 10.7% were underweight
(BMI<18.525kg/m2), 42.9% had normal weight 18,625kg/m2<BMI<25kg/m2, 25% were overweight
(BMI≥25kg/m2) and the other 21,7% were obese ((BMI≥30kg/m2). Post spinal cord injury a mean weight
loss of 7.9%±8.9% was observed, and 39.3% of patients showed a remarkable weight loss (>10% of their
usual body weight). A serious fat mass loss was observed at 14.8% of participants (TSF<10th percentile),
while 25.9% of them showed muscle exhaustion (MAMC<10th percentile). According to SNST 33.4% of
patients were at moderate malnutrition risk and 66.6% of the participants were at a low malnutrition risk.
The results of SGA nutrition tool showed 23 out of 29 patients were well nourished, 4 out of 29 were
mildly/moderately malnourished, while only 2 was severely malnourished. On the other hand according to
the GLIM criteria 2019 (combination of at least one phenotype criterion (i.e. non-volitional weight loss, low
BMI or reduced muscle mass) and one etiology criterion (i.e. reduced food intake/ malabsorption or severe
disease with inflammation) for the diagnosis of malnutrition 20 out 29 patients are malnourished.
Conclusion:
Our findings are in accordance with relevant researches and further describe the increased risk of
malnutrition and the alterations in body composition post injury. Moreover they pinpoint the need for
detailed nutritional assessment since aprox 1 out of 3 sci patients are at moderate risk of malnutrition and
would benefit from a timely and cost-effective nutritional intervention.
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Introduction: IL-6 is expressed by and released from contracting human skeletal muscle, and IL-6 has
metabolic effects in humans in vivo. Passive hyperthermia can independently stimulate local production of
IL-6 in mice skeletal muscles. Passive heating also increases IL-6 in human. Although cervical spinal cord
injury (CSCI) patients do not increase IL-6 during exercise, hot water immersion increases plasma IL-6 levels
in individuals with CSCI. The purpose of this study is to determine the mechanism of heat stress-induced rise
in serum IL-6 during lower-body heat stress (LBH).
Methods: The study subjects were all males and included eight AB (able-bodied), ten with TLSCI (thoracic
and lumber spinal cord injury), and nine with CSCI. Subjects rested quietly in supine position for 30 min
while normothermic water (33°C) circulated through both the upper and lower parts of the suit. Lower-body
heat stress (LBH) was induced by perfusing 50°C water through the lower parts of the suit until core
temperature increased by 1°C. The levels of serum IL-6, plasma adrenaline, tumor necrosis factor (TNF)-α, Creactive protein (CRP), and counts of blood cells were measured at normothermia and after LBH. Data were
expressed as mean± standard error of the mean (SEM). Differences were considered statistically significant
at P<0.05.
Results: There were no differences in core temperature among the three groups after LBH. The mean skin
temperature at the end of LBH was significantly lower in the CSCI than AB.
CO and HR at normothermia and end of LBH were significantly lower in CSCI than AB. The mean blood
pressure remained constant throughout the study in the three groups.
In all three groups, serum IL-6 concentrations significantly increased immediately after LBH. ΔIL-6% was
lower in CSCI than AB subjects.
Major findings are, LBH increases serum IL-6 level in all three groups. The mean skin temperature and mean
upper temperature at the end of LBH were significantly lower in CSCI than AB.
Plasma elevations of adrenaline was significantly attenuated in CSCI. LBH does not increase TNF-α. In
previous studies, passive rise in core body temperature achieved by head-out hot water immersion (HHWI)
results in acute increases in serum IL-6 but no change in plasma adrenaline in CSCI. It seems that the LBH
protocol used in the present study increased core and muscle temperatures to mount an adequate
response.
Core temperature is not the only factor involved in the observed increase in serum IL-6.
Our results demonstrated no changes in plasma adrenaline levels throughout the study in the CSCI group.
These findings suggest that adrenaline may play a role in the observed increase in serum IL-6 levels during
hyperthermia.
Conclusions: Although the increase in core temperature was similar in all three groups, ΔIL-6% was lower in
CSCI subjects compared with AB subjects. The results of this study suggest that the rise in serum IL-6 during
hyperthermia may involve peripheral temperature (i.e., muscle) and adrenaline. Future studies should
investigate the chronic effects and measure muscle temperature elevation.
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Introduction:
The HandbikeBattle is an annual uphill handcycling race among teams of ten Dutch rehabilitation centers in
Austria. The event was created to promote handcycling and an active lifestyle among former rehabilitation
patients. Previous research has shown positive effects of participation in the HandbikeBattle on physical
fitness and health, but the effects on quality of life (QoL) are unknown. Therefore, we aimed to study:
1)
Changes in QoL (life satisfaction and mental health) during 4-6 months of training for the
HandbikeBattle and after 4-months follow-up.
2)
The associations between changes in handcycling physical capacity and changes in life satisfaction
and mental health during this training period and follow-up.
Methods:
A total of 102 HandbikeBattle participants (age 39.9 ± 12.2 years, 83 men, time since injury 10.2 ± 10.3
years) with spinal cord injury (N=96) or spina bifida (N=6) were included. Measurement time-points: at the
start of the 4-6 month training period (T1), after the training period just before the event (T2), and 4 months
after the event (T3). At all time-points, participants were asked to fill out two questionnaires: SF-36 mental
health index (total score 0 to 100); Life satisfaction (two questions with total score 2 to 13). At T1 and T2,
participants performed a graded peak exercise test in a handcycle attached to an ergometer or on an arm
crank ergometer. Peak power output (POpeak) and peak oxygen uptake (VO2peak) were outcome measures
for physical capacity. Multilevel regression analyses were used to investigate the longitudinal trajectory of
life satisfaction and mental health over time (T1, T2, T3). Moreover, multilevel regression analyses (hybrid
models) were used to investigate the associations between QoL indicators and physical capacity indicators
POpeak and VO2peak (T1, T2). Hybrid models were used to make a distinction between the betweensubject (cross-sectional) association and the within-subject (longitudinal) association. Possible confounding
variables were sex, age, pain and handcycling classification.
Results:
Mental health remained stable over time (T1: 77.9 ± 14.7, T2: 78.8 ± 14.0, T3: 75.4 ± 16.4), whereas life
satisfaction significantly improved during the training period and did not significantly change during followup (T1: 8.3 ± 2.2, T2: 8.8 ± 2.3, T3: 8.5 ± 2.4). Physical capacity significantly increased between T1 and T2
(POpeak 122 ± 34W to 144 ± 43W; VO2peak 1.94 ± 0.53 l/min to 2.09 ± 0.64 l/min). Mental health showed
no associations with POpeak, but showed a significant positive between-subject association with VO2peak,
with pain as confounding variable. There were no significant within-subject associations. Life satisfaction
showed no associations with POpeak, but showed a significant positive between-subject association with
VO2peak, with pain, sex, and age as confounding variables. There were no significant within-subject
associations.
Conclusions:

Mental health remained stable, whereas life satisfaction and physical capacity increased during the training
period. Cross-sectional, both mental health and life satisfaction showed a positive association with
VO2peak. There were no significant longitudinal associations. Future studies should focus on other variables
explaining the increase in life satisfaction, and on long-term effects of training on life satisfaction and
physical capacity.
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Introduction
Neurogenic detrusor overactivity (NDO) is characterized by reduced bladder capacity and elevated detrusor
pressure during the storage phase. Antimuscarinic medication or botulinum toxin injections into the
detrusor are the main treatment strategies for NDO. First, 300 units of onabotulinumtoxin A were used to
treat NDO. A lower dose (i.e. 200 units) of onabotulinumtoxin A was introduced in patients with idiopathic
detrusor overactivity in order to minimize the need for intermittent catheterization. In these patients, the
treatment effects of the lower dose were comparable with the 300-unit treatment. However in patients
with NDO, the concern was raised that the lower dose may increase the need for additional NDO treatment
with antimuscarinics. We have thus investigated the effects of 200-unit onabotulinumtoxin A detrusor
injections in the treatment of NDO in individuals with chronic spinal cord injury (SCI).
Methods
The patient database of a tertiary urologic referral center was screened for patients with chronic (>12
months) NDO due to SCI, who had been treated with onabotulinumtoxin A detrusor injections. Patient
characteristics, bladder management data, presence of urinary incontinence and bladder medication as well
as urodynamic parameters were collected. The differences between the effects of 200- and 300-unit
onabotulinumtoxin A detrusor injections were investigated using the Wilcoxon signed-rank and the
McNemar test. Data are presented as median and 95% confidence intervals.
Results
The data of 56 individuals with a median age of 49 (range 21-63) years and a median NDO duration of 12
(range 2-43) years were analyzed. Additional medication for NDO treatment (antimuscarinics, mirabegron)
was taken by 37.5% and 21.4% (p=0.064) after the treatment with 200 and 300 units of onabotulinumtoxin
A, respectively. There was no significant difference in maximum detrusor pressure during the storage phase
(20cmH2O, 12/24cmH2O vs. 17cmH2O, 11/21cmH2O) (p=0.31), bladder capacity (460ml, 440/480ml vs.
455ml, 420/460ml) (p=0.22) and detrusor compliance (42cmH2O/ml, 34/47cmH2O/ml vs. 36cmH2O/ml,
30/55cmH2O/ml) (p=0.46) between the 200- and 300-unit onabotulinumtoxin A injections. Furthermore,
there was no significant (p=0.39) difference in the urinary continence rate between the two groups (62.5%
vs. 73.2%).
Conclusions
The treatment of NDO due to SCI with 200 units of onabotulinumtoxin A seems to be as effective as the
treatment with 300 units.
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Cervical transcutaneous spinal cord stimulation increases hand motor strength and function in healthy
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Background: Non-invasive transcutaneous spinal cord stimulation (tcSCS) has emerged as a potential
therapeutic strategy for improving motor function in people with spinal cord injury. Since spinal electrical
stimulation has been applied concomitantly to hand training, in the present study, we have evaluated in
healthy subjects, the effects on spinal excitability and skilled motor performance after applying tcSCS alone
or concomitantly to hand training.
Methods: Ten healthy subjects participated in three sessions: (a) receiving tcSCS alone, (b) hand training
alone, (c) receiving tcSCS concomitantly to hand training. Hand training consisted on performing hand grip
strength. tcSCS was applied at C3-C4 and C6-C7, at 90% of motor threshold (MT) of the abductor pollicis
brevis, at 30Hz during 20s intervals with an inter-stimulation interval of 80 s (18 stimulation trains)) during
30 minutes. Hand training consisted on a hand grip strength task maintaining the maximum maintained
voluntary contraction (MVC) during 20 seconds with 80 s resting (9 contractions per hand) during
30minutes. We assessed MVC, box block test (BBT) and neurophysiological evaluation including F wave,
RMT and motor evoked potentials elicited by TMS and recruitment curve by tcSCS and by TMS, short
intracortical inhibition (SICI) in APB, ADM, wrist flexors and extensor and biceps brachii (BB) muscles from
the dominant upper limb before, at the end and, 1h after each session.
Results: tcSCS+hand training improved MVC and BBT compared to training alone, an effect maintained
during follow-up. tcSCS alone also improved BBT. Compared to training, tcSCS+training increased F wave
persistence, and reduced RMT elicited by TMS and less SICI.
Conclusions: tcSCS modifies the excitability of motor networks in healthy subjects even after one single
session, which is more significant when tcSCS is combined with hand training, a key factor to consider when
designing rehabilitation protocols for restoring motor function following cSCI.
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Introduction:
After working with spinal cord injured persons we all have experienced that spinal infections can involve a
wide spectrum of disease processes. One of the ways the infection presents is with the abscess forming in
the epidural space. Epidural abscess is a rare medical emergency and if left untreated, results in
catastrophic and irreversible neurological damage. Despite advancement in diagnostic and therapeutic
technologies the treatment of spinal infections remains challenging1.The incidence is increasing likely due
to the susceptible population as well as the use of sensitive diagnostic modality like MRI2.Risk factors
include IVD user, diabetes mellitus, malignancy, age, immunosuppression, hepatitis, and bacteraemia
secondary to distal infection, disruption of the spinal column by surgery or instrumentation.3
Aim:
To look at the trend of patients presenting to our centre with an infective cause/abscess for the spinal cord
injury and also to identify predisposing factors and anatomical location.
Methodology:
30 patients were identified. The medical case records of patients who were treated for epidural abscess at
the regional trauma centres and North West Regional Spinal Injuries Centre between the periods of July
2015 to April 2018 were reviewed.
Results:
There is a male predominance, 19 males and 11 females, majority aged between 50-70 years, mean age
61.43 years. Mean Length of total antibiotics duration was 10.8 weeks (76.25 days) in 28 patients with
maximum duration being 24 weeks. The mean length of rehabilitation was 130.5 days. The maximum length
being 391 days and the minimum length being 37 days. Abscess level: 12 cervical, 12 Thoracic, 3 Cervicothoracic, 3 lumbar. The ASIA score on discharge remained unchanged for 16 patients, improved for 12
patients, worsened for 1 patient. Bacteria: Staph Aureus 13, E.coli 1, Fusobacterium 1, Staph Epidermidis 1,
Streptococcus Group B 1, Streptococcus Group C 1, no growth 12. 8 patients were IVD users, 8 were
diabetic, 3 were following disc surgery, 3 were malignancy, and in 7 cases no pre- disposing factors were
identified. SCIM scores improved in 19 patients and remained unchanged in 6 patients following
rehabilitation.
Conclusion:
Even though we have been aware of spinal infections since late 18th century (Pott paraplegia) yet they still
continue cause significant morbidity and disability today. Many of these cases involve immunocompromised
patients which could be secondary to diabetes, malignancy or steroid use. In majority of the cases surgical
intervention was necessary to decompress the neurological elements and debride the infected tissue.
Majority of patients who undergo rehabilitation in a specialist centre will see improvement in their
functional scores.
References:
1. Al-Nammari SS, Lucas JD, Lam KS, Haematogenous methicillin resistant staphylococcus aureus
spondylodiscitis. Spine 2007; 32:2480-2486
2. Vakili M, Crum-Cianflone NF. Spinal Epidural Abscess: A Series of 101 Cases. Am J Med 2017; 130:1458.
3. Darouiche RO. Spinal epidural abscess. N Engl J Med 2006; 355:2012.
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INTRODUCTION:
Intensive care unit-acquired weakness (ICUAW) is the most common acquired neuromuscular disease for
Intensive Unit Care hospitalization. It produces moderate to severe flaccid tetraparesis, induced by
extended immobilization, multi-organ failure and mechanical ventilation. For patients with severe
disabilities, rehabilitation lasts several months and motor disability often persists for a long time. In this
article, we report the case of a patient who suffers of ICUAW without improvement after months in a
Rehabilitation Unit. We re-examined the initial diagnosis and we discovered several ischemic brain and
spinal cord lesions combined with ICUAW following a septic shock.
MATERIALS:
A 64-year old woman with a medical history of insulin-dependent diabetes and psychiatric illness who used
long-term antipsychotics drugs, was admitted in Intensive Care Unit for 70 days because of septic shock
because of a pneumonia and acute heart failure. She presented awaking disorder and flaccid tetraparetic
syndrome with complete paralysis in lower limbs extremities, asymmetric extrapyramidal syndrome, axial
hypotonia, vesical dysfunction and cognitive impairment. After months of rehabilitation, only upper limb
motor function recovered and we noted a T8 sensory level and the onset of flexion spasms in lower limbs
that could be imputed to a central nervous disorder.
RESULTS:
Brain MRI revealed bilateral ischemic stroke in pallidum and left insular cortex, which could explain awaking
disorder, extrapyramidal syndrome, and dysexecutive syndrome with apragmatism. Spinal cord MRI showed
T2FLAIR hypersignal at T7 level that could be imputed to ischemic lesion and could explain paraplegia T7
and bladder disorder. Electroneuromyographic (EMG) examination revealed an atypical acute axonal
polyneuropathy associated with demyelinization lesions and corresponded with a peripheral neuropathy
with flaccid tetraplegia. Axonal neuropathy could be related in this case to ICUAW. Moreover, history of
diabetes could partly contribute to demyelinization lesions on EMG.
DISCUSSION:
Ischemic lesions in central nervous system was probably caused by low cardiac flow during septic shock
inducing low cerebral and spinal cord perfusion. Imagery features and lesions localization confirmed this
diagnosis. This is an interesting case report about frequent flaccid tetraparesia caused by ICUAW which
masked central nervous lesions that induced real change in functional prognosis for this patient in longterm. Mixed of peripheral and central neurological signs can make diagnosis more difficult.
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Introduction. The importance of sexual health in individuals with spinal cord injury (SCI) is often
underappreciated by clinicians. Impaired sexual function can lead to poor quality of life, morbidity and
mortality. Primary care providers often feel they lack training and resources to meet the health care needs
of their patients with SCI. The objective of this work was to create a resource for primary care providers to
aid in addressing sexual health in individuals with SCI.
Methods/Overview. Based on a review of research and current best practices, a case-based learning module
(CBLM). The CBLM content was reviewed by family physicians, family medicine residents, physiatrists and
other specialists with and without experience in SCI and sexual dysfunction.
Results. Research highlighted that sexual issues experienced by both males and females varied. Erectile
dysfunction, ejaculatory dysfunction and semen abnormalities along with their appropriate treatments are
highlighted for males with sexual dysfunction. Common issues and treatment recommendations affecting
women with SCI include initial transient amenorrhea, lack of lubrication during sexual activity, contraceptive
methods, and pregnancy. We also advocate for a proactive discussion involving pre-conception counselling
and support with a physician when pregnancy is desired. A referral to a specialist (obstetrician and/or
physiatrist) is essential as they may be considered a high-risk population during pregnancy.
Conclusions. This CBLM developed will provide PCPs with the resources they need to address sexual health
concerns with their patients with SCI. Developing a treatment plan based on a patient’s physical exam,
sexual history, and personal concerns should be developed with the individual with SCI, and if desired, his or
her partner. It is important for primary care physicians to provide adequate resources and referral to a
specialist to improve sexual health.
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Introduction: Medical and technological advances that extend the functionality of patients’ bodies are
rapidly evolving. Recently, the focus on exoskeletons for rehabilitation and assistance in patients with spinal
cord injury (SCIp) has increased, but everyday use is still limited. Some health benefits of exoskeletons have
already been investigated, but very little is known about the impact of robotic legs on body perception. This
study focused on the plasticity of body image as a result of different assistive tool use in those with SCI.
Methods: We tested three groups of participants on the Body Image Task (BIT), a task that measures the
coherence and relative proportion of body image. Specifically, we compared 13 male participants with SCI
(AIS grade A and B; lesion range from T3 to L1) with exoskeleton training relative to the two control groups:
13 neurologically matched patients with SCI that underwent conventional therapy and 13 healthy subjects
who received wheelchair training. The BIT consists in locating 14 of their own body parts (i.e., knees,
shoulders, etc.) relative to one anchor image (head, foot) by pointing on a touch screen. The representation
of the participant’s entire body was implicitly reproduced and expressed as a proportion of the veridical
body dimensions. We tested the three groups of participants before (t0) and after (t1) they used their
assistive tool for eight weeks.
Results: Before starting their rehabilitation program, participants from both SCI groups experienced the
same types of body distortions that may reflect the integration of the wheelchair’s width into perceived
body dimensions. After exoskeleton use, participants with SCI exhibited changes to their body image
metrics: forearm length, hip width, and upper leg length. Participants especially reported their hips as
narrower (difference t0-t1 ratio = 0.39 to 0.33; p = < 0.017), and their forearms (difference t0-t1 ratio = 0.21 to -0.10; p = < 0.0001) and upper legs (difference t0-t1 ratio = -0.38 to -0.25; p = < 0.0008) as longer.
The elbow was represented as higher, the knee as lower, and the hips as narrower that indicated a stronger
relationship with a standing human body. No differences were present between pre- and post-treatment in
the clinical control group. Moreover, we found that such changes observed after the exoskeleton treatment
were not significantly different from the healthy control group’s body metrics, thus suggesting normalizing
effects on body representations.
Conclusions: We found that the active use of a salient assistive tool induces its sensorimotor embodiment
and plastically redefines the body image of patients with SCI. Implicit body memories and the sense of
agency can play major roles in recalling body models and “dis-embodying” the tool used. These findings will
not only support novel research directions into the plastic changes of body representation in people with
SCI but can also improve understanding of technology’s potential to assist these clinical populations.
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Introduction: This is a single case study report reflecting the decision making process for the cuff deflation
of a 51 year old lady admitted with a C2 AIS A traumatic spinal cord injury following a fall in August 2017.
This case is of particular interest due to a lack of cuff down tolerance when using standard interventions. A
finding of reduced pharyngeal and laryngeal sensation was noted on Fiberoptic Evaluation of Swallow
(FEES) as well as an abundance of retained upper airway secretions. This led to the hypothesis of an
insensate larynx causing poor awareness of upper airway secretions, leading to constant aspiration and
therefore poor tolerance of cuff deflation. Additional methods of upper airway stimulation were explored
to maximise cuff deflation time, thus allowing for the functional abilities of vocalisation and swallowing.
Method:
Intervention to increase the duration of cuff deflation (primary outcome) included the use
of oxygen via the subglottic port, in line Passy-Muir speaking valve (PMV), swallow intervention (McNeill
therapy, Falsetto, Mendelsohn, Masako) and High Flow Nasal Oxygen Therapy (HFNOT) over a 3 month
period. Intervention was delivered twice daily alongside a standard rehabilitation programme. Secretion
yield via the subglottic port was a secondary outcome measure, alongside a measure of pharyngeal
secretions during FEEs assessment. Functional outcomes during cuff deflation included voice quality, oral
intake amount/consistency and frequency of oral suction required during cuff deflation. Tolerance was
defined for the purpose of this study as maintenance of pre-prescribed target oxygen saturations and
comfort as directed by patient.
Results:
A maximum cuff deflation time of 1 hour twice daily was achieved. Secretion yield was
highly variable, fluctuating on a daily basis with an overall downward trend seen. An increase in voice
production (using GRBAS) from 22112 to 10110 was noted, enabling more effective communication during
cuff deflation periods. The pharyngeal secretion rating scale remained at 4 (severe pharyngeal pooling). Nil
aspiration of secretions was seen on videofluoroscopy (Rosenbek Penetration Aspiration Scale 2). This
enabled the functional improvement of being able to tolerate tastes from an oral sponge and cough the
remaining pharyngeal secretions into her mouth. Incidentally during the study period there was suggestive
but inconclusive evidence of brainstem involvement which coincided with a retrograde impact on duration
of cuff down tolerance. At the end of the study period the patient was able to tolerate 10 minutes twice
daily.
Conclusion:
Although substantial progress was made during the study period with regard to functional
outcome, the final outcome was not the maximum duration of cuff deflation achieved. It is thought that the
potential brainstem involvement accounts for this, with a subsequent worsening of clinical symptoms
limiting cuff deflation. Nonetheless, this process does demonstrate a well clinically reasoned pathway with
‘out of the box’ thinking to maximise functional outcome. Early, specialist intervention may be key in
preventing the secondary issues that limit cuff deflation. This has led the authors to consider the
importance of early, pre-admission focused intervention on problematic cuff deflation to mitigate longer
term functional complications.
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BACKGROUND: Rapid and extensive bone loss was found after spinal cord injury (SCI). Various mechanisms
are involved in the progress of abnormal bone metabolism after spinal cord injury, including changes in
mechanical stress, lack of sunshine exposure, etc. Although it is well known that autonomic control was
interfered by spinal cord injury, the possible influence of the changed sympathetic activity on bone
structure after spinal cord injury still remains uncertain. This study aims to investigate the effect of
autonomic dysreflexia (AD) on the bone metabolism.
METHODS: Forty-five adult male Sprague-Dawley rats were randomized to receive (A) SHAM surgery (T3
laminectomy), (B) SCI (spinal cord injury), or (C) SCI+AD (1-minute colorectal distension per day started from
one-week postoperative) (n=15/group). At 6 weeks post injury, tail artery pressure and peripheral blood
norepinephrine (NE) were measured at 6-week post injury to determine changes in sympathetic activity.
The fourth lumbar vertebral body and proximal femur were scanned by mico-CT to observe changes in the
bone structure. Hematoxylin-eosin (HE) staining, tartaric acid resistance Acid phosphatase (TRAP) staining
was used to detect changes in bone mass and activity of osteoclasts. Level of Type I collagen C-terminal
peptide (CTX-I) and osteocalcin index (OCN) in peripheral plasma were tested by ELISA.
RESULTS: At 6 weeks post injury, systolic blood pressure (SBP) and NE expression were significantly
increased in SCI+AD group compared with SHAM group (p=0.0076) and SCI group (p=0.0003). Micro-CT
scanning showed that the volume of cancellous bone and the thickness of trabecular bone in fourth lumbar
vertebral body and proximal femur of SCI+AD rats significantly decreased compared to SCI group (BV/TV,
lumbar vertebrae p=0.0167, femur p=0.0416; Tb.Th, lumbar vertebrae p=0.0237, femur p=0.0416). There
was no significant difference in the trabecular separation between the two groups (Tb.Sp, lumbar vertebrae
p=0.6518, femur p=0.4104). HE staining showed that bone mass significantly decreased in SCI+AD group
compared with SCI group. TRAP staining showed increased number of osteoclasts (p=0.0035), CTX-I activity
in peripheral blood was significantly increased in the SCI+AD group (p=0.0046), while OCN activity
decreased (p=0.044), compared to the SCI group.
CONCLUSION: We conclude that abnormal sympathetic activity plays an important role in bone remodeling
after spinal cord injury. Increased sympathetic activity related to autonomic dysreflexia may exacerbate
bone resorption and inhibit bone formation, leading to extensive bone loss and development of
osteoporosis.
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INTRODUCTION: Spinal cord injury (SCI) leads to dramatic changes in the quality of life and life expectancy
of patients. This fact, along with the elevated sanitary costs associated, are encouraging the exploration of
novel therapeutic approaches for neural repair. Biomaterials based on graphene-derived materials are being
increasingly considered as promising substrates for neural repair, even though their toxicity is still an open
debate. In this study, we investigated the chronic tissue response to 3D scaffolds composed of reduced
graphene oxide microfibers (rGO-MFs) embedded in a gelatin hydrogel when implanted in the injured spinal
cord. METHODS: The lesion model of choice consisted on a right lateral cervical hemisection at C6 level on
adult male Wistar rats. Experimental groups were divided in control, injured animals, and injured animals
carrying rGO-MFs scaffolds. Animals were sacrificed at 120 days post-injury, and immunofluorescence
studies were performed to detect fibrotic, inflammatory, angiogenic and regenerative responses.
Furthermore, possible impairments in rat spontaneous behavior were also evaluated. RESULTS AND
DISCUSSION: Implants were properly integrated in the spinal cord tissue after four months. Collagen fibers
and blood vessels were evident around and among microfibers. rGO-MFs promoted the presence of neural
components (positive for tau and map2 proteins) and the attenuation of the inflammatory response
mediated by macrophages (ED1+ cells) at the epicenter of the injured area. No signs of either local or
systemic toxicity were detected. No remarkable changes in rat behavior were either noticed due to the
presence of the implant. CONCLUSIONS: These results demonstrate the potential interest of rGO-MFs
scaffolds as future implants in SCI and encourage further investigation.
ACKNOWLEDGEMENTS: This project has received funding from MINECO and the Fondo Europeo de
Desarrollo Regional (MAT2016-78857-R, AEI/FEDER, UE).
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BACKGROUND: Chronic spinal cord injury (SCI) patients suffer increased morbidity and mortality from
infectious, cardiovascular and metabolic comorbidities. Monocytes are important in innate inflammatory
responses, and bacterial translocation stimulates monocytes. METHODS: Our aim was to investigate the
subset distribution and function of circulating monocytes, proinflammatory cytokine levels, gut barrier
damage and bacterial translocation in chronic SCI patients. Fifty-six chronic SCI patients without infectious
or inflammatory complications and 28 sex- and age-matched healthy donors were studied. The levels of
circulating CD14+highCD16-, CD14+highCD16+ and CD14+lowCD16+ monocytes, membrane TLR2, TLR4 and
TLR9 and intracytoplasmic TNF-α, IL-1, IL-6 and IL-10 after lipopolysaccharide (LPS) stimulation were
analyzed by polychromatic flow cytometry. Monocyte phagocytic activity and reactive oxygen species (ROS)
generation were analyzed by flow cytometry. Serum TNF-α, IL-1, IL-6 and IL-10 levels were measured by
Luminex. LPS-binding protein (LBP), intestinal fatty acid-binding protein (I-FABP) and zonulin were measured
by ELISA. RESULTS: Chronic SCI patients had normal monocyte counts and CD14+highCD16-,
CD14+highCD16+ and CD14+lowCD16+ monocyte distributions. CD14+highCD16- and CD14+highCD16+
monocytes exhibited decreased TLR4, normal TLR2 and increased TLR9 expression. CD14+highCD16monocytes had increased LPS-induced TNF-α but normal IL-1, IL-6 and IL-10 production. Monocytes
exhibited defective phagocytosis but normal ROS production. Patients had enhanced serum TNF-α and IL-6
levels, normal IL-1 and IL-10 levels, and increased circulating LBP, I-FABP and zonulin levels. CONCLUSIONS:
Chronic SCI patients without inflammatory or infectious diseases displayed impaired circulating monocyte
function, with diminished TLR4 expression, increased LPS-induced TNF-α production and defective
phagocytosis. These patients exhibited a systemic proinflammatory state characterized by enhanced serum
TNF-α and IL-6 levels. Chronic SCI patients also had increased circulating LBP, I-FABP and zonulin levels,
indicating increased bacterial translocation and gut barrier damage.
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Introduction: Neural interfacing therapeutic procedures after spinal cord injury (SCI) are based on detecting
electric potentials at the central nervous system (CNS) and triggering functional electrical stimulation (FES)
through electrodes at different levels. The SCI results in quite dynamic muscular adaptations below the
lesion epicentre. As those sensorimotor networks below the injury level remain mostly intact and are meant
to be capable of driving motor function when they are electrically stimulated, the use of electrical impulses
sent to electrodes over the skin, intramuscularly implanted or even over the epidural spinal cord space is a
promising field. Bioimpedance techniques, particularly the current interruption method (CIM), are useful to
describe the physiological states of tissues through their electrical passive behaviour. The aim of this study
is to investigate how an incomplete cervical spinal cord hemisection in a rat model modifies the electrical
equivalent circuit parameters of some striated muscle immediately below and a longer distance away from
the spinal cord epicentre.
Methods: Surgical procedures: Three adult male Wistar rats were used to receive a right C6 hemisection. A
set of four-electrode setup consisted in four platinum needle electrodes (Grass Technologies, subdermal
needle electrode, model A-03-01GR: 10 mm long, 0.3 mm diameter) disposed in a straight line separated by
an interelectrode distance of 1.5 mm was previously located over triceps braquialis (TB) and triceps suralis
(TS) of both fore and hindlimbs to acquire the electrical measurements, five registers per animal pre and
postinjury. After finishing data acquisition, rats were immediately euthanized. CIM protocol: An AutoLab
PGSTAT302N Potentiostat/Galvanostat (Eco-Chemie) was combined with the ADC10M module to
implement the CIM. Each instrument was controlled by a computer and driven by NOVA software. Data
analysis: Statistical analysis was performed with the statistical package for Sciences Sigma Plot 11.0 (Inc,
Chicago, IL). The equivalent electrical circuit (EEC) parameters were expressed as the mean value of the five
trials ± the standard error of the mean (SEM). Comparisons between muscles were carried out using T test
and Mann Whitney Rank Sum test. The statistical significance levels were defined as p<0.05* and p<0.01**.
Results and Conclusions: 1) The passive electrical behaviour of the muscles that are deinnervated by the
hyperacute SCI, is immediately modified in a different way in TB, which is a muscle that depends directly on
the lesion site, from TS, whose motor units are located distally. These changes are probably due to the SCIinduced vasoparalisys, whose intensity and distribution vary depending on the distance to the lesion
epicentre. 2) The tissue electrical inertia significantly increased immediately below the lesion site in both TB
but did not exhibit any change in both TS. This finding could indicate some different excitability changes
related to the severity of motor units and interneurons damage.
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Introduction: Patients who have artificial ventilation dependence are usually treated with mechanical
ventilation. If their phrenic nerves and diaphragms are still functional, implanted diaphragm pacing (DP) can
provide them a more natural respiration. Compared to classic mechanical ventilation, DP can increase
autonomy, reduce health costs and infection risk, and can also help to significantly improve speech and
recover some olfactory sensation. But existing DP systems cannot monitor patient’s induced respiration and
stimulate at constant intensity and frequency. Therefore, many patients implanted with a DP system prefer
to switch to a mechanical ventilation during night for safety reasons. A respiratory monitoring method
based on recordings from tracheal sounds by microphone is introduced. This method aims at being
ambulatory and non-invasive. Even though methods based on tracheal sounds have been studied earlier,
especially for obstructive sleep apnea, there is still no monitoring application for all-day long real-time use,
and even less for implanted phrenic nerve stimulation.
Methods: Tracheal sounds of one subject with tetraplegia under implanted phrenic stimulation (AtroStim®)
were rec-orded for 30 seconds. Sounds were recorded by a microphone (pro-signal, ABM-705-RC) inserted
into a 3D printed bell-shape support, which was stuck over patient’s neck. Recorded signals were filtered
and pre-amplified by a custom made analog card, then saved and processed in a computer. One real-time
processing algorithm is proposed in this study. This algorithm detected all respiratory events (inspiration,
expiration and pauses/apneas) in both temporal and frequency domains, and then combined the results of
these two detections for a better accuracy.
Results: For this recording, all 9 induced inspirations and 8 expirations were detected successfully. Four
strong noises similar to respiratory events were eliminated. Stimulation signals were also recorded thanks
to radiofrequency transmis-sion from stimulation system. The synchronization of stimulation periods and
inspiration phases could be observed. There were also one small induced inspiration at the beginning of one
stimulation period and another bigger induced inspiration at the middle of the stimulation period, and this
phenomenon was not noticed before. One hypothesis is that the minimum stimulation intensity was set too
high so that some muscle fibers could be active since the first minimum pulse of stimulation. Another
hypothesis is that there may exist an asynchronisation between the stimulation of left and right lungs, one
may contract earlier than another.
Conclusions: The proposed method can record respiratory information from tracheal sounds and allows the
monitor-ing of electrical stimulation signals. The synchronization of respiratory sounds and stimulation
signals, can help to veri-fy if patient’s inspiration is correctly induced, it can also help engineers to optimize
stimulation parameters. The pro-posed detection algorithm showed a great accuracy, but was only applied
on one recording of 30 s, more recordings with subjects implanted with phrenic nerve stimulation system
are needed to validate the approach in different envi-ronments (noisy, speeches, movements …).
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Introduction:
In patients with spinal cord injury, respiratory function may be significantly reduced depending on the
height of the lesion, with tetraplegic patients being most affected. The effects include respiratory muscle
motor deficits and autonomic respiratory dysfunction (bronchial spasms, mucus hypersecretion). Patients at
any stage after spinal cord injury thus face an increased risk of respiratory diseases, including
bronchopneumonia, asthma, respiratory failure, etc. Studies show that in patients with chronic high
tetraplegia, vital capacity is reduced by 30–50% compared to the healthy population. This puts patients with
high spinal cord lesions at higher risk of respiratory failure.
Methods:
We measured spirometric parameters of patients with cervical lesions at the beginning and end of their
three-week stay at the Centrum Paraple rehabilitation facility. The study included 50 subjects with chronic
cervical lesions, complete and incomplete (American impairment scale ranging from A to D), and with
varying times since injury. The measurements were complemented by a questionnaire consisting of
International Spinal Cord Injury Pulmonary Function Basic Data Set and was combined with anamnestic data
and data on factors that may affect respiratory function (regular physical activity, associated traumatic
lesion injuries, etc.). Level of injury and completeness/incompletness were obtained using International
standards of neurological classification of spinal cord injury, spasticity was assessed by Modified Ashworth
scale. Patients were tested seated in the wheelchair, as it is a functional and the most used position. They
were allowed to use compensatory movements, except for supporting themselves with their arms. Patients
held the spirometer flowmeter themselves, provided they were physically capable of doing so. The
following parameters were tested: forced vital capacity (FVC), forced expiratory volume in one second
(FEV1), peak expiratory flow (PEF) and peak cough flow (PCF). The measurements were processed against
the ERS 93 Extended set using the Pony FX spirometer.
Results:
In half of the subjects with complete high cervical lesions, forced vital capacity was reduced by more than
50%, while for subjects with lower cervical lesions the decrease in vital capacity was 30%. In 20% of all
subjects, a dangerously low vital capacity value of under 2 L was observed, with 15% of them in the high-risk
zone (FVC below 1.5 L and PEF below 4.5 L).
Conclusion:
The study confirms our assumption that monitoring respiratory parameters in patients with spinal cord
lesions is essential for detecting high-risk values. Preliminary findings are consistent with the literature. By
combining the data from the measurements, patient's history and questionnaire, we obtained a more
complex picture of each patient. The results point to correlations between individual parameters, such as
physical activity, smoking, respiratory function after lesion, etc.
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Introduction:
A consistent approach to the subject of sexuality of people with spinal cord injuries (SCI) has been lacking in
the Czech Republic. This led a team of Centrum Paraple employees to think of a model for interdisciplinary
collaboration. At Centrum Paraple, the client is the focal point of our work: the client’s sexual needs and life
circumstances are discussed during initial assessment and carefully taken into account to choose the right
approach and assign team roles. This poster introduces Centrum Paraple’s areas of expertise and our model
for educating and counseling people with SCI and their partners about sexual issues. It also assesses the
value of interdisciplinary approach to working with SCI clients.
Methods:
The client and/or their partner are at the center of the interdisciplinary team comprised of Centrum Paraple
employees (a nurse, occupational therapist, hand therapist, physical therapist, psychologist, social worker,
peer) and external medical professionals (spinal therapists, sexologists and urologists of the Motol Teaching
Hospital spinal unit). We also rely on Freya, an organization that helps people with disabilities explore their
sexuality, for the services of trained sexual assistants. The team is led by a case manager and an
occupational therapist. Besides receiving counseling and support, our clients can practice individual aspects
of sexual activity. The sexual assistant is the only team member in charge of direct intimate interaction with
the client. The two arrange their training sessions privately, as they see fit. Everyone on our team is familiar
with the topic of sexuality and, if needed, can refer the client to a specialist.
Results:
Through comprehensive approach, efficient teamwork and focused effort, we are able to address the full
spectrum of sexuality and help our clients improve the quality of their personal lives. The feedback from our
clients shows that working in a team and uncovering taboo topics is received very positively. Based on our
experience and interest from SCI patients, we set out to create a practical manual to share the insights from
our clients and therapists with people outside Centrum Paraple, including SCI patients and the healthcare
community.
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Introduction: The rat is the most widely used mammal as an experimental model for the study of spinal cord
injury (SCI). Magnetic resonance imaging (MRI) can identify qualitative and quantitative pathological
changes after SCI in both humans and rats. Nevertheless, the rat spinal cord is expected to require a higher
MRI resolution to detect damage without mistakes because of its smaller size. A good correlation between
rat MRI findings and histological results has been reported in some experimental studies using different MRI
resolutions, but the best resolution remains unclear yet. The aim of this study is to verify the feasibility of
using a medical care protocol extracted from the daily clinical practice from a hospital devoted to the
treatment of SCI patients to evaluate the morphological changes in a rat cervical spinal cord experimental
model.
Methods: Five adult male Wistar rats were used to receive a C6 right spinal cord hemisection (SCH) at the
age of 20.0±2.9 weeks (360.0±35.8 g in weight). Four months after the SCH, animals were sacrificed, their
spinal cords were extracted and the fragments between C4 and T1 were prepared for “ex vivo” MRI
analysis. Afterwards, the MRIs of 5 young human adults with incomplete chronic traumatic SCI due to C6
myelopathy were chosen. A clinical MRI protocol was used to analyse both humans and rats in order to
verify that the same protocol could be able to detect morphological changes in human and rat spinal cords
in a comparable way.
MRI images were acquired in a 7T Bruker Biospin MRI machine (Ettlingen, Germany) BioSpec70/30 for rat
samples, and 3T Siemens (Erlangen, Germany) Magnetom Trio MRI Machine for human samples. The
different measurements were made using images of a turbo spin echo sequence enhanced in T2 (RARE
turbo) and axial acquisition. A Weasis 2.6.0 viewer was used for the visualization and evaluation of the
images.
Values were expressed as mean ± standard deviation of the groups (n = 5). Statistical analysis was
performed by using the Statistical Package SPSS, version 17.0. Comparisons were done by T test and MannWhitney Rank Sum test. The signiﬁcance level was deﬁned as p < 0.05 in all statistical comparisons.
Results and Discussion: No statistically significant differences for any morphological parameters studied
between human and rat MRI myelopathies were found (maximal anteroposterior diameter, p=0.15;
maximal transverse diameter, p=0.84; lesion epicenter length, p=0.56; and total SCI volume, p=0.06).
Previously, a normalization size ratio (3.571:1) was used to make them comparable. Perilesional gliosis
showed a significantly higher hyperintensity in rats (p=0.008), but it is not completely clear that this finding
means a more severe gliosis, because the MRI resolution was higher in rat studies.

Conclusions: A clinically inspired human MRI protocol has shown to be useful to study rat SCI models. Future
studies will need to clarify which are the optimal resolutions of the human and rat MRIs for translational
purposes.
ACKNOWLEDGEMENTS: This project has received funding from MINECO and the Fondo Europeo de
Desarrollo Regional (MAT2016-78857-R, AEI/FEDER, UE).
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Introduction:
Previous research studies report that more than 50% of individuals with spinal cord injury (SCI) have
neuropathic pain (NP), which can occur any time from the onset of injury. Unmanaged NP has an adverse
impact on physical, psychological and social well-being. A better understanding of NP is required so that
management strategies can be improved. The NP experiences of patients with SCI in Ireland, during
rehabilitation, was unknown. As this is a time when patients may form opinions regarding pain, it would
seem important to gain more information about their experiences of NP during this time. The objectives of
this study were to describe the characteristics of SCI specific NP, to examine patients’ perception of NP and
to understand the impact of NP on patients during rehabilitation.
Methodology:
Naturalistic approach was embraced to explore the NP experiences of patients with SCI. Qualitative
descriptive design was used to guide this study. A purposeful sample was drawn from patients admitted to a
rehabilitation hospital following SCI. To date, data has been collected from 5 participants via one to one
semi-structured interviews. The interviews were audio-recorded and transcribed verbatim. Data was
analysed using the thematic analysis framework.
Findings:
All five participants were male and had sustained traumatic spinal cord injury. Four themes and three subthemes were identified. The themes included: (1) characteristics of SCI specific NP (2) meaning of NP (3) NP
education, (4) prioritisation of rehabilitation over NP. The sub-themes included (1) use of medication (2)
distraction and (3) mindset.
Participants’ experiences of NP in terms of its onset, sensation, location, intensity, pattern, aggravating
factors and relieving factors were described. Participants highlighted that the medications prescribed to
treat NP were ineffective. Distraction was considered as an effective strategy to manage NP. Despite the
consequences of SCI, positive mindset was demonstrated by all participants. Participants indicated that
their knowledge on SCI specific NP was limited. NP did not interfere with participants’ rehabilitation.
Conclusion:
This study revealed that participants’ NP was inadequately controlled. Although NP did not impact their
rehabilitation much, it adversely impacted other biopsychosocial aspects of their life. This highlights the
need for healthcare professionals to play an active role in assisting patients to manage their NP.
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Introduction: As part of a Phase I clinical trial to assess the safety of autologous human Schwann cells (ahSC)
in persons with chronic spinal cord injury (SCI), participants engage in a multimodal conditioning program
pre- and post-ahSC transplantation. This includes a home-based strength and endurance training program
with the goals of conditioning individuals prior to undergoing surgery and preventing lack of fitness and
post-transplantation detraining from confounding potential ahSC therapeutic effects. This abstract
describes the development of the home-based training program and outcomes for the first four participants
of the phase I ahSC trial. Methods: The home-based program uses resistance bands and dumbbells and was
modelled after a laboratory-based circuit resistance training protocol that improves muscle strength and
cardiorespiratory endurance in both fit and unfit individuals with SCI. Two men with paraplegia completed
an 8-week laboratory based ‘test’ of the home-based program (development phase). Each training session
was performed 3 times weekly on non-consecutive days, lasted approximately 50 minutes, and
incorporated both cardiovascular and strength training. Participants began by completing a 2 minute warm
up at a low intensity on a stationary arm cycle, followed by 10 minutes at a vigorous intensity. They then
performed three sets of 10-20 repetitions with no more than 20 seconds between each set for the six upper
body strength exercises. Participants finished by completing 10 minutes of endurance arm exercise on the
stationary cycle. The first four participant cohort of the ahSC trial (chronic thoracic injuries, 2 male and 2
female) completed the program at home for 12 weeks pre- and 20 weeks post-ahSC transplant (deployment
phase). Results: In the development phase, both participants improved their peak aerobic capacity
(VO2peak) (≥17%), peak power output (POpeak) (≥8%) and time to exhaustion (TTE) (≥7%). In the
deployment phase, pre-transplant training induced a small fitness gain for the two male participants (≥6%
POpeak and ≥9% TTE). All four participants detrained during the 4 week post-transplant recovery period.
Average TTE and POpeak decreased by 14 and 9% respectively. After post-transplant re-training, all four
participants increased TTE (4-24%), three increased VO2peak (≥11%), and two increased POpeak (≥7%).
Conclusions: Home-based strength and condition programs can be successfully included in therapeutic SCI
trials and can be effective to achieve target fitness goals. There were significant development and
deployment challenges, such as maintaining stability of the wheelchair and individual while a using a load
sufficient to elicit a training response, which any group wishing to mimic this program or approach should
be prepared to address. Development and implementation of these programs requires substantial content
knowledge and experience.
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Introduction
Most patients with spinal cord injury (SCI) have voiding dysfunction and require clean intermittent
catheterization (CIC) for bladder management. However, some patients also have detrusor overactivity or
low compliance bladder, which causes urinary incontinence and affects quality of life (QoL). In the
treatment of patients with neurogenic lower urinary tract dysfunction, restoration and maintenance of the
patient’s QoL are the main targets of the treatment. The present study aimed to investigate the prevalence
and characteristic of urinary incontinence and also to evaluate the association of urinary incontinence and
QoL in patients using CIC for bladder management after SCI.
Methods
We included 100 outpatients (83 males and 17 females) using CIC for bladder management after SCI. The
mean age was 55.0±12.8 years and the mean time elapsed since injury was 19.4±10.8 years. Neurological
level and cause of injury was cervical SCI (n=10), thoracic or lumbar SCI (n=85), spina bifida (n=2), and others
(n=3). International Consultation on Incontinence Questionnaire Short Form (ICIQ-SF) was used to evaluate
the current status of urinary incontinence. We also evaluated their QoL using King’s Health Questionnaire
(KHQ) and examined the association of urinary incontinence and QoL
Results
The number of patients without urinary incontinence was only 20 (20%). The number of patients with
urinary incontinence several times a day, several times a week, and several times a month was 34 (34%), 33
(33%), and 13 (13%), respectively. With regard to the amount of urinary incontinence, 18% (n=18) had no
urinary incontinence, 48% (n=48) had small amount of urinary incontinence, 28% (n=28) had moderate
amount of urinary incontinence and 6% (n=6) had severe amount of urinary incontinence. Opportunity that
urinary incontinence often occur was during sleep or moving and urgency urinary incontinence was not so
popular. When we regrouped the patients according to the frequency of urinary incontinence and
compared the mean score of the patients in KHQ, significant difference among urinary incontinence groups
was observed only in symptom severity score. When we regrouped the patients according to the amount of
urinary incontinence, significant difference among urinary incontinence groups was also observed only in
symptom severity score.
Conclusions
Urinary incontinence was observed in 80% of the patients and a third of the patients reported that the
amount of urinary incontinence was moderate or severe. Their QoL was associated with the degree of
frequency or severity of their urinary incontinence. These results suggest that we need to work on the
treatment of urinary incontinence more actively in patients using CIC for bladder management after SCI.
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Introduction:
It is essential that in today’s health care we as manufacturers and health care providers have a
comprehensive knowledge of what the impact of intermittent catheterization (a bladder emptying
technique) has on an individual’s life. This survey investigates various aspects of life and health status, and
limitations that an individual may face because of bladder emptying with an intermittent catheter (IC).
Methods:
A multi-national cross-sectional, respondents were recruited by United Spinal Association via email
invitations to participate in an online survey.
Results:
Total number of 395 intermittent catheter users were surveyed and asked to identify what symptoms they
associate with a urinary tract infection. The most common symptom identified was ‘milky, cloudy or
discolored’ urine at 30.89%, followed by ‘strong smelling urine’ at 27.34%. “Frequent need to urinate’ at
12.91%, ‘muscle spasms’ at 8.10%, ‘fever’ at 6.08%, ‘painful or burning sensation when urinating’ at 3.29%,
‘pelvic pain’ at 2.03%, “blood in urine’ at 0.25%, and other symptoms such as leaking, feeling ill, body aches,
back pain at 8.61%.
Almost 80% of participants who had a clinically diagnosed UTI, reported ‘strong smelling urine’ as the
symptom.
Conclusion:
Data indicates that there are many symptoms of a urinary infection and not all symptoms indicate a true
urinary tract infection. However, in the participants that had a clinically diagnosed urinary tract infection the
main symptom was ‘strong smelling urine’. The participants who thought they had a urinary tract infection
had more variety of symptoms like; discolored urine, described as ‘milky, cloudy or colored urine’, strong
smelling urine and a more frequent need to urinate were also some of the main symptoms captured in the
survey. It remains important for catheter users to consult a health care professional to identify a urinary
tract infection.
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Introduction
Clinical quality registry data repositories inform the appropriateness and effectiveness of health care in both
national and international jurisdictions. The Australian Institute of Health and Welfare operated Australian
Spinal Cord Injury Register (ASCIR) assembles SCI and SCD (spinal cord dysfunction) index case data under a
standardised national arrangement. We reasoned that the integration of codified population heath
surveillance data held in Australian public health and national quality data repositories may guide how a
multi-dimensional national SCI/D registry might be constructed. In the absence of previous work on the
construction of a multi-dimensional integrated data repository for SCI/D, the challenge was to develop a
model from first principles.
Methods
Selection criteria were: EITHER South Australian (SA)-ASCIR case registration, classification American
Impairment Scale Grade A-E, neurological level C1 or below; OR index admission / readmission to a SA
Health facility with a World Health Organisation (WHO) International Classification of Disease (ICD)-10 code
between “G82-G83.4” alone, or together with an “S” code. Data repositories selected for integration were:
SA Health held SA-ASCIR non-codified index case data repository 2012-2017, confirmed n=650 cases; SA
Health held WHO ICD-10 codified content data 2012-2017, estimated n=1000 cases (index and non-index
admit category, emergency score, procedure code, surgical flag, admission / separation date, index event
mortality; and SA Death Registry held data (cause of death, calculated 1-year survival). Step-wise data
custodian and data linkage key systems then were assembled to enable data extraction.
Results
The data integration protocol was successful in the construction of a model for a multi-dimensional, WHO
compliant national SCI registry. Presented are the data integration protocol and the multi-dimensional
outputs developed for the assembly of this SCI/D data repository.
Conclusions
The procedural and ethical principles, enablers and barriers, as well as the relative merits of a data
integration protocol for the construction of a multi-dimensional model for a national SCI/D registry are
reported. There is potential for the data integration protocol developed for SCI/D population heath
surveillance to guide the development of other multi-dimensional disease registries.
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Introduction
The specialized continence nurses of the spinal cord injury (SCI) rehabilitation centers in the Netherlands
united in the Dutch Flemish Spinal Cord Society (DuFSCoS) noticed differences in the daily approach of
bladder management of SCI patients and decided to work together in composing specific national guidelines
on bladder management for SCI patients. Continence nurses and Nurse Practioners from all eight SCI
rehabilitation centers in the Netherlands took part in this project.
Methods
In an extensive brainstorm session a list was composed with questions and topics the members of the
project team had, regarding bladder management. A search for answers was done in existing guidelines on
neurogenic bladdermanagement both national as well as international. These guidelines all focus on
neurogenic bladder management from a urological point of view. Fifteen main questions, most of them
particularly focusing on the rehabilitation perspective of bladdermanagement, were still left to be
answered after this. A literature search in English and Dutch articles was done to look for evidence on those
questions. The found articles were all screened by at least three members of the committee. If no evidence
was found in research the members of the committee came to practice based consensus.
Results
A guideline of 3 chapters covering multiple issues regarding intermittent catheterization, indwelling
catheterization (both transurethral and suprapubic) and spontaneous voiding & miscellaneous topics was
composed. One of the most important results based both on literature and the outcomes of expert opion
discussion is that an individual patient approach is the key factor of a successful bladdermanagement in SCI
patients.
Conclusions
After a couple of years of hard work we are proud to present the Dutch guideline on bladder management
in patients with a spinal cord injury. This guideline aims to be a practical guide for (rehab) nurses and
physicians to use in daily practice while taking care of SCI patients.
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Introduction
With improvement in acute management and rehabilitation, there are increasing number of pregnancies in
the spinal cord injuries population, with 14% of these women becoming pregnant at least once. Impairment
of pulmonary function can occur in patients with high thoracic or cervical spine lesion. Breathing difficulties
exacerbate in SCI patients with increasing gestational age.
Methods
A focused search strategy was used to conduct a literature search of main databases (MEDLINE, EMBASE
and CINHAL) in order to identify available evidence regarding respiratory care of tetraplegic pregnant
women with SCI. The available data is limited to very few cases of either case reports or studies where most
of the patients suffer from paraplegia rather than tetraplegia.
Results
Spinal cord injury itself, is associated with complications such as decreased respiratory reserve and anaemia
(Cochrane review 2014). In addition to these complications, pregnancy adds additional risks, as it is
associated with anaemia, decreased respiratory reserve, hypercoagulable state (deep vein thrombosis and
pulmonary emboli) and increased risk for thrombophlebitis (Sharpe et al. 2014).
The respiratory complications in pregnancy with SCI above T6 has been summarised as: reduced ability to
cough and breathe adequately, hypoxaemia, excess bronchial secretions, ventilation perfusion mismatch
due to reduced mobility, increase retention of respiratory secretions and increased susceptibility to
pneumonia (Cochrane review 2014). Macklem 1986 reported, that patients with cord lesions above T10 may
well have impaired cough reflexes with increased risks of pulmonary aspiration.
Respiratory function is assessed in lesions above T6 (Cochrane review 2014). Baseline and serial pulmonary
function tests to assess the vital capacity and possible need for ventilatory assistance in labour are
recommended by some authors (Dawood et al. 2014) and by the American College of Obstetricians and
Gynaecologists (ACOG 2016).
In lesions above T4 there may be partial or complete paralysis of ventilation muscles. This makes breathing
more difficult as the pregnancy advances. Vital capacity in patients with SCI can be used to predict the need
for ventilation. A value below 12-15 ml/kg requires mechanical ventilation (Cochrane review 2014).
Anaemia is a common complication of pregnancy in patients with SCI. Anaemia should be treated
aggressively and could decrease the risk of decubitus ulcers. Aetiologies include iron deficiency (most
common), folate deficiency, anaemia of chronic disease (Pyelonephritis and multiple skin ulcerations and
chronic renal insufficiency). Iron should be administered with a stool softener or appropriate bowel regime
to prevent constipation (ACOG 2016 & Ahmed et al. 1996).
Conclusion
Pregnancy in women with tetraplegic SCI is a rare event. This could explain why the available data on the
respiratory needs and management of pregnant women with high level SCI is very limited. However
effective rehabilitation and modern reproductive technology may increase the number of these patients
considering pregnancy (ACOG 2016). Therefore, further studies are needed to provide evidence on
pregnancy related respiratory changes and the needed care in this group of patients and its effect on the
maternal and foetal outcomes.
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Introduction
Pregnancy must be prepared by a pre-conceptional consultation, and managed by a multidisciplinary team
involving specialists of neurological disability and pregnancy to provide the best care for mothers and
infants.
Methods
Available data was identified by a thorough literature search of MEDLINE, CINHAL and EMBASE. The
reviewed articles included a Cochrane Library study on pregnancy and spinal cord injury.
Results
Because of multiple medical issues, patients with SCI who are contemplating pregnancy should be referred
for preconception counselling (Pereira 2003).
In a retrospective study of 37pregnancies Liepvre et al. 2017 reported that only 57% of pregnancies
benefited from pre-conceptional care. In this study the main pre-conceptional consultation point was to
review the neurogenic bladder management during pregnancy; usual follow up (clinical, biological,
urodynamic and radiological assessment) and adaptation of care for pregnancy. According to the data
gathered by Bertschy et al. 2016, bladder management during pregnancy seems to be a major issue, but it
was manageable for all women without irreversible complications.
Liepvre et al. 2017, reported that in those patients treated with intra-detrusor injections of botulinum toxin,
the injections were stopped, and a minimum of six months between the last injection and the beginning of
the pregnancy was recommended. Anticholinergic drugs used in first intention were oxybutynin and/or
trospium, because there are more data to support their safety during pregnancy than with the more recent
anticholinergic drugs. In their study, weekly oral cyclic antibiotic (WOCA) was prescribed to prevent UTI,
according to Salomon’s protocol (Saloman et al. 2009). During the pre-conceptional consultation, they also
provided education and advice on risk for pressure sore, autonomic dysreflexia, prematurity, the type of
delivery, anaesthesia and follow ups. In their group of patients, spinal cord MRI was performed to search for
a syringomyelia.
They (Liepvre et al. 2017) also conducted a review of all drugs used by the patients to control other
disabilities (spasticity, pain, and constipation) to reduce the iatrogenicity. Jackson and Wadley reported a
12% incidence of worsening of spasticity in pregnancy. Treatment of spasms in pregnancy is with baclofen,
ideally via an intrathecal pump and discontinuing oral baclofen if possible (Cochrane review 2014).
It is noteworthy that many possible complications, such as deep vein thrombosis or pressure sore, did not
occur. This may indicate that providing adequate education to patients in primary rehabilitation leads to low
complication rates because of sufficient self-care, even in high risk situations (Bertschy et al. 2016).
Patients with acquired SCI are probably at no greater risk than the general obstetric population for either
congenital malformations or intrauterine foetal death. However, patients with congenital spinal lesions such
as meningomyelocele should be made aware of the increased risk of spinal cord lesions to their offspring
and placed on 4 mg per day of folic acid (Pereira 2003).
Conclusion:
With appropriate planning, along with Vigilant obstetric management, patients with SCI can experience
childbirth with minimal risk.
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Introduction
Ideally, women with SCIs who are considering pregnancy should have a pre-conceptional evaluation where
chronic medical conditions and the woman's adaptation to her disability will be evaluated and advice
regarding the type of delivery, anaesthesia and follow ups will be given.
Methods
A thorough literature search of main databases MEDLINE, EMBASE and CINHAL using appropriate Medical
Subject Headings (MeSH) terms was conducted. The available data including a Cochrane Library study on
pregnancy and spinal cord injury were reviewed.
Results
Vaginal birth is the usual mode of delivery in women with SCI unless there is a suspicion of cephalon-pelvic
disproportion (Cochrane review 2004). More than half of the women with SCI successfully delivered
vaginally (61.4%), either spontaneously or assisted with vacuum or forceps (Mustafah et al. 2017).
Caesarean delivery (CD) should only be performed for obstetric indications (Cocghrane2014). However,
some neurologic cases have discussed the risk of worsening of syringomyelia or urinary incontinence by
straining during the second stage of labour (Roelofse et al. 1984, Daskalakis et al. 2001 and Margarido et al.
2011). Many cases of elective CD were reported in patients with congenital or post-traumatic syringomyelia,
which leads to a consensus for CD in the case of syringomyelia. (Tourbath et al. 2000). However, a successful
operative VD without voluntary maternal expulsive efforts in a patient with syringomyelia was documented,
without postpartum complications (Parker et al. 2002).
Westgren et al. 1993, reported high rate of CD compared to the general obstetric population; 47% in SCI at
level T5 and above and 26% below T5. Later, Liepvre et al. (2017) also reported a high rate of Caesarean
section (68%) with more than half for neurologic reasons (to prevent syringomyelia deterioration), in
comparison to general population (21% in France in 2010) and to the other studies (22-67%).
Caesarean section rate has been reported higher by 9.5% when compared to pre-injury status however,
there is no further elaboration on the indication except for higher foetal malpresentation and prolonged
second stage (Jackson & Wadley 1999). Morton et al. 2013 statistically demonstrated that the increment in
CD is not significant.
Sterling et al. 2013, also reported a high rate of Caesarean section of (48%) a rate somewhat higher than
that observed in other previous studies (18% to 49%) have been reported among women with SCI, although
it is unclear whether the predominant indications are obstetric. In their study Sterling and et al. 2013,
reported that the most common indications for Caesarean section were elective repeat procedure, obstetric
indications and concern about pushing and Cerebrospinal fluid shunt.
Conclusion
The most common indications for CD have been reported as: elective Caesarean section, to prevent
deterioration of syringomyelia, urinary or faecal incontinence and manage uncontrolled autonomic
dysreflexia. An improved standard of care and reduced caesarean section rate is predicted, if the pregnancy
and labour in patients with SCI is managed at healthcare services with expertise in caring for this group of
patients.
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Induction
Pregnancy is relatively safe in women with SCI. However, pregnant women with SCI experienced 25% more
complications compared to able-bodied women (Jackson and Wadley, 1999). Therefore, patients should be
appropriately educated and the pregnancy should be thoroughly planned.
Methods
A comprehensive search of MEDLINE, EMBASE AND CINHAL was conducted. Identified data including a
Cochrane study 2014 on pregnancy and spinal cord injury, were reviewed.
Results
Autonomic dysreflexia has been reported as the most serious potential complication and has been reported
in 60% (Baker et al. and Cross et al. 1992) and 85% (Hughes et al. 1991) of pregnant women with SCI above
T6.
Urinary tract infections (UTI) are the most frequent complication in SCI pregnant women. As was present in
most studies, 45-100% had lower UTI, 75% had repeated urinary infections, and 23-31% had pyelonephritis.
The risk of UTI is higher by 37% when compared to pre-injury pregnancy (Jackson and Wadley, 1999).
The common respiratory complications are hypoxaemia, increase retention of respiratory secretions and
increased susceptibility to pneumonia, anaemia and increased risk of thromboembolism (Lukasiewicz 2016).
According to Jackson and Wadley 1999, decubitus ulcers occur in 6% of pregnant SCI females (6- 15 % in
other studies). This is due to body weight gain, tissue oedema and immobilisation.
Jackson and Wadley (1999) reported a 12% incidence of worsening of spasticity in pregnancy. Worsening of
spasticity may indicate the beginning of labour. Treatment of spasms in pregnancy is with baclofen; ideally
via an intrathecal pump (Cochrane review 2014).
Patients with SCI display an increased incidence of constipation. These patients should be started on stool
softeners and consume high-fibre diet (Pereira 2003).
Few cases of deep vein thrombosis or pulmonary embolisms were reported, despite cumulative risk for
hypercoagulable state during pregnancy and relative immobility due to SCI (Le Liepvre et al. 2017).
Labour pain may be so reduced in women with SCI above T10, that the patient is unaware of uterine
contractions which can put the patient at risk of unattended labour especially (Cochrane review 2004).
While some have recommended routine cervical examinations beginning at 28 weeks, there is no evidence
to show that this is beneficial in preventing preterm birth (Sterling et al. 2013).
Overall reduction in systemic vascular resistance accompanying pregnancy leads to increased tendency to
hypotension in women with SCI (Le Liepvre et al. 2017).
For the new born the main complications were prematurity (13-21%) and low birth weight. In acquired SCI,
he congenital malformation rate is not higher than that in the general population. Neonatal mortality rate
has not been reported higher in the most recent studies. However, high rates of maternal and infants’
complications were reported (Le Liepvre et al. 2017).
Conclusion:
Pregnancy in SCI patients should be treated as a high-risk pregnancy. During pregnancy, particular attention
should be paid to the risk of thromboembolic complications, UTIs and respiratory impairment. However,
basic knowledge on autonomic dysreflexia is of utmost importance. Ideally special centres should be
established for the management of pregnant SCI patients.
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Introduction: Although neuropathic pain (NP) is one of major complications after spinal cord injury (SCI), the
details of the NP status at the chronic stage of SCI are still largely unknown, especially in Japan. The purpose
of this current study is to elucidate the NP status of patients at the chronic stage of SCI.
Methods: A mailed survey was performed to all cervical SCI patients previously treated at the Hokkaido SCI
center in Japan from 2014 to 2017. The survey consisted of PainDETECT (PD) for assessing NP, CES-D for
evaluating depression, and a questionnaire for asking the most disturbing physical issue related with SCI
from 12 choices, 1) pain or discomforting sensation, 2) spasticity, 3) joint contracture, 4) bedsore, 5) bladder
care, 6) bowel care, 7) autonomic dyslexia, 8) depression, 9) infection, 10) sexual function, 11) recent
impairment of hand and leg movements and 12) other. Data of ASIA impairment scale (AIS) was collected
from the medical records at the time of discharge when each patient returned to their home or discharged
to a nursing home. For statistical analysis, Fisher’s exact test, Pearson’s chi-square tests, and coefficient
correlation were used.
Results: Information of 191 (58%) out of 329 patient questionnaires were collected. After excluding cases of
dementia, death, and incomplete answers,135 cases (41%) were analyzed. The average age of the analyzed
patients was 64.0 years old, and the percentage of 65 and older (aged group) was 57%. The percentage of
AIS A, B, C, and D to all analyzed patients were 9%, 8%, 13%, and 69% respectively. The patients determined
as NP were14%, 18%, 0%, and 7% at each AIS grade, and neither age nor AIS grade was detected as a risk
factor of NP. Interestingly, there was a positive correlation between CES-D score and PD score (R=0.5).
Lastly, pain, numbness was selected as the most disturbing physical issue of all AIS grade patients (58%, 55
%, 56%, and 57% in AIS A, B, C, and D).
Discussion: The current study revealed that the prevalence of NP of the chronic SCI patients was only 8% in
AIS A-D patients and that neither age nor AIS grade was found as a risk factor for NP. However, more than
55% of those patients chose pain or discomforting sensation as the most disturbing physical issue, strongly
suggesting that pain is one of the most critical complications of chronic SCI patients. Further, PD score
positively correlated with CES-D score, suggesting that NP might be a cause of depression and vice versa.
These findings highlight the importance of pain management as well as the need for a comprehensive study
to improve the quality of life of chronic SCI patients.
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Introduction
Dysphagia is recognised as a complication of cervical SCI with a reported incidence of 40-55%, impacting on
pulmonary function, nutrition and length of stay in intensive care (Brady et al., 2004; Shem, Castillo, Wong,
& Chang, 2011). Signs of dysphagia, such as coughing, are subtle and poorly recognised due to the presence
of tracheostomy and ventilation. Symptoms of aspiration provide clear evidence of dysphagia but already
indicate clinical compromise. Early screening for dysphagia can prevent symptom development however no
tool currently exists. This study aimed to develop a dysphagia risk screening tool and evaluate its usability in
two major trauma centres through a feasibility study.
Methods
Components of the swallow risk screening tool were extracted from statements achieving 70% consensus in
a previous Delphi study. These were used to construct a 12-item screening tool, which was divided into
three areas of risk:
injury risk
clinical risk
urgency
A two-phase pragmatic prospective observational feasibility study was set up in two intensive care units
(ICU). In phase one, medical, nursing or therapy staff had to document the decision made regarding the
commencement of oral intake for every acute cervical and thoracic SCI patient admission, based on their
standard practice. In phase two, multi-professional staff were trained on the swallow risk screening tool via
a video recording and face-to-face training. Following this they had to use the tool to document their clinical
decisions for each new SCI admissions. Data was collected on the number of decisions made per patient, the
timing of decisions and who made the decisions. Staff at both sites were asked for feedback on usability of
the tool.
Results
The two ICUs were matched in terms of existing clinical pathways providing routine access to Speech and
Language Therapy (SLT), early nasogastric feeding and a requirement for tracheostomy cuff deflation for
oral intake. Each unit received an average of 3 -5 SCI referrals per month.
In phase one, professionals (doctor nurse, SLT, dietitian) made decisions about commencement of oral
intake with no standardised method. Site 1 made an average 3.5 decisions per patient, whereas site 2, made
1.25. The average number of days from injury to decision was 5 days for site 1 and 6.4 days for site 2.
In phase two, site 1 made an average of 4 decisions per patient and site 2 made 1.75 decisions. The average
number of days reduced to 2.2 for site 1 and 5 for site 2. Staff at site 1 felt that the tool better supported
their clinical decision making and raised their awareness of risk factors, whereas staff at site 2 already felt
supported by the existing clinical pathway.

Conclusion
A screening tool for dysphagia risk has some valuable utility in reducing the time to make a clinical decision
around oral intake for SCI patients and referral for interventions. The tool raised staff awareness of risk,
however further multi-site studies would be beneficial to capture clinical outcomes and impact of early
screening.
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INTRODUCTION:
The ageing of the general population corresponds to greater occurrence of injuries due to age-related
decline in bone structure, musculoskeletal and neurological functions. The incidence of spinal cord injury
(SCI) is also increasing among the elderly, and the rising number of falls remains the leading cause of
traumatic SCI in patients over 65 years of age. In this group, the presence of comorbidities that might
impact recovery is expected and many conditions can affect long-term outcomes, constituting a major focus
of study today.
MATHERIAL AND METHODS:
We present a case of a 67 year old man with previous history of poliomyelitis at the age of five, with
residual paralysis and asymmetry of right lower limb; arterial hypertension; type 2 diabetes mellitus with
mild peripheral neuropathy; dyslipidemia; atrial fibrillation under oral anticoagulation and ischemic stroke
in 2011, with chronic left hemiparesis. He was independent to daily tasks and able to walk with bilateral
crutches until November 2015, when, after falling from his own height, had a cervical injury without any
immediate symptom but local discomfort. On the next days, he presented a progressive worsening on left
upper limb weakness accompanied by severe neck pain. A CT scan was performed and showed signs of
advanced cervical spondylosis and a spinal epidural hematoma with left paramedian compression.
RESULTS:
The patient underwent an urgent neurosurgical approach, with laminectomy from C2-C7 and clot
evacuation to remove mass effect and pressure from the spinal cord. After the procedure, he remained with
a neurological status of incomplete tetraplegia AIS-D neurological level C7, with 62/126 points on FIM scale
at the beginning of neuro-reabilitation program in our center in January 2016. In total, he had two
admissions in the last two years, for 2 months in each period. He progressively recovered functionality over
time, scoring 102/126 points in November 2018, after last hospital discharge. Despite the functional
improvement, he remains partially dependent for daily tasks and uses wheelchair to go through long
distances, but is able to walk at home with bilateral crutches.
CONCLUSIONS:
The management of SCI in geriatric population can be challenging because of the multiple factors that might
interfere with therapeutic options and outcome. In this case, the overlapping of neurological impairment
played an important role in overall motor function, with concurrent lesions that directly affected global
functionality. Furthermore, the AIS standardized examination can be particularly complex due to
neurological deficits besides the SCI. The level of dependency also must be taken into account, and has an
important social and economical impact. Therefore, rehabilitation following an SCI in elderly patient must
be adapted to integrate health and environment aspects, striving to enhance neurological and functional
recovery.
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Introduction: As part of a continuing review, the NINDS Spinal Cord Injury (SCI) Common Data Element (CDE)
project convened the SCI CDE Oversight Committee (OC) in March 2018 to update the SCI CDEs and the
International SCI Data Sets. Comprised of subject matter experts from domestic and international research,
industry, and patient advocates the NINDS SCI CDE OC periodically reviews the SCI CDEs based on
recommendations and feedback to make decisions regarding suggested corrections and updates. This
review ensures that the SCI CDEs remain a current and useful tool for investigators and their research
teams.
Methods: Version 1.0 of the adult SCI and pediatric SCI CDEs were posted to the NINDS CDE website in 2014
and 2016, respectively, with an OC update in 2016 as well. In 2018, the SCI OC reviewed the SCI CDE
recommendations by domain and evaluated whether the current CDE or measure classifications were still
accurate; considered new CDEs or measures to recommend for inclusion; and indicated a context for use for
those measures classified as Supplemental–Highly Recommended. The SCI OC also developed and
systematically applied classification criteria to facilitate their review and recommendations of the SCI CDEs.
Results: Following review of 87 SCI measures, the SCI OC determined that seven should be reclassified from
Exploratory to Supplemental, two from Supplemental to Exploratory, two from Supplemental to
Supplemental – Highly Recommended, and one from Supplemental – Highly Recommended to
Supplemental. The SCI OC also recommended the inclusion of two new measures, the Spinal Cord Ability
Ruler and the Mini-Balance Evaluation Systems Test (MiniBESTest). Of the 28 International SCI Data Sets, the
SCI OC reclassified three from Supplemental to Exploratory, six from Supplemental to Supplemental – Highly
Recommended and one from Supplemental – Highly Recommended to Supplemental. Finally, of the 1,882
SCI CDEs, 69 were downgraded from Supplemental to Exploratory and 5 were upgraded from Supplemental
to Supplemental – Highly Recommended. All recommended updates will be reviewed by the research
community prior to finalizing.
Conclusions: The NINDS encourages the use of CDEs for clinical research in neuroscience. The SCI OC is
working with the NINDS and SCI organizations to promote the uptake and use of the SCI CDEs.
Support: This project is funded by HHSN271201700064C.
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Introduction :
With motor deficit, spasticity is one of the components of the pyramidal syndrome. It can induce spasms,
which are particularly common after a spinal cord injury. These spasms can appear spontaneously or in
response to stimulation of muscular, cutaneous or articular afferents, which supports the necessity of a
thorough clinical examination in search of a triggering factor in case of spasticity appearance or increase.
Methods :
The patient is a 37-year-old man followed by the Rehabilitation Unit of the Hospital of Rennes due to a posttraumatic C7 complete spastic quadriplegia dating from 1998. Since January 2018 he suffers from a major
worsening of spasticity with abdominal starting point spasms, extending then to the lower limbs, evaluated
at 3 on the Penn’s scale. Because of the worsening of the spasticity, he has already fallen several times
moving from the bed to his wheelchair and can no longer bear to sleep in a dorsal position. The patient's
main history is multi-operative renal lithiasis; bacillus gram negative septic shock in 2001 with urinary
starting point; functional occlusive syndrome in 2018; upper limb resuscitation in 2000. His usual drug
treatment includes Lioresal 10 milligrams (5x/day), trimebutine 100 milligrams (4x/day) and laxative drugs
(2x/day).
Results :
An exhaustive assessment was carried out in search of triggering factors for spasticity, with therapeutic
testing: we found no cutaneous eschar nor systemic infection nor sign of syringomyelia on the spinal MRI
nor sign of a brain injury on the brain MRI; urodynamic assessment showed a neurological bladder with
detrusor overactivity: injection of botulinum toxin A with clinical and urodynamical efficacy; bilateral kidney
stones found on a TAP-scan were treated by fragmentation; transanal irrigation type Peristeen regulated his
transit; a suspected restless leg syndrome has been treated by Sifrol, without any efficacy. A TAP-scan done
in February 2018 showed sign of osteonecrosis in his right femoral head with hip osteoarthritis and a polar
epiphyseal depression extending through a bone infarction at the femoral neck. Therefore, we performed a
test infiltration with Levobupivacaine and Diprostene of his right hip joint, with no effect on spasticity. An
arterial doppler of his lower limbs done in March 2019 found a dissection of the left common iliac artery
extending to the proximal portion of the left external iliac artery, confirmed by a CT angiography. A platelet
antiaggregant treatment was introduced. The spasms disappeared completely during a few hours after an
intrathecal injection of 5μg of Lioresal.
Conclusion :
The spasms of this patient are probably multifactorial but did not disappear nor decrease after the
treatment of the usual main causes of spasticity (urological, digestive transit, osteoarticular causes). We
wondered about the involvement of the left common iliac artery dissection in the appearance and the
persistence of this major spasticity. To the best of our knowledge, there are no other case reports nor
publications reporting the presence of an arterial dissection in a spasticity case, nor any description of the
possible effect of a surgical treatment by stent in this case.
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Introduction :
Primary leptomeningeal pigment tumors are rare. They share the property of containing melanin in the
cytoplasm of their cells. Meningeal melanocytoma is a benign variety, of which only 45 cases, with
pathological diagnosis have been reported in the literature. It develops from the melanocytes normally
present in the leptomeninges, preferentially in the posterior cerebral fossa, in the trigeminal cavities and in
the spinal cord at the cervical level. Magnetic resonance imaging is of particular interest in the diagnosis of
meningeal melanocytoma, which reveals a paramagnetic behavior due to the melanin contained in its cells
(hypersignal T1, hyposignal T2, which increases moderately and homogeneously after injection of contrast).
The evolutionary profile of melanocytomas is uncertain, as these lesions can become aggressive despite
intensive therapy (radiotherapy, chemotherapy, targeted therapies).
Methods :
Ms. L is a 57-years-old patient with no medical history. She’s not taking any longterm treatment. For the last
three years, she’s had progressive walking difficulties due to poor control of the left foot, neuropathic knee
pain and an epicritical sensory deficit in the left lower limb. There is a joint occurrence of vesico-sphincterial
disorders with over-activity-bladder syndrome. The brain MRI of January 2019 did not reveal any
abnormalities. The January 2019 MRI of the spinal cord finds a tumour initially described as extramedullary,
of the meningioma type. The patient is operated on April 4, 2019, it is discovered that the tumor is finally
intramedullary, benign in appearance. The exeresis is total. Anatomopathology suggests a meningeal
melanocytoma diffusely marked by PS100 and MelanaA and HMB45 in the periphery.
Results :
Mrs L's care was as follows:
- From an oncological point of view, an assessment of the extension of melanoma tumours is in progress,
with a brain MRI (normal in January 2019) and a PET scan. The multidisciplinary consultation meeting will
take place in May 2019.
- From a rehabilitative point of view, the patient was treated as patient with a spinal cord injury: muscle
strengthening sessions for the lower limbs in physiotherapy, sensory awakening and working on autonomy
in the activities of daily life in occupational therapy. An urodynamic check-up was carried out after the
surgery, showing detrusorian hyperactivity. Anticholinergic treatment has been introduced, combined with
intermittent self-sounding.
Conclusion :
Primary melanocytic tumours represent 0.1% of central nervous system tumours. To date, only 45 cases of
melanocytoma have been described in the literature, including 27 cases of medullar localization. This makes
the case of Mrs. L. very rare. Concerning the prognosis, two cases of thoracic meningeal melanocytomas
showed a very high evolutionary diversity: a very long local evolution of a cerebral meningeal lesion, with
malignant transformation leading to death after 32 years for the first patient, and the ectopic
intramedullary localization with very rapid massive meningeal diffusion, for the second patient. The best
prognostic factor for meningeal melanocytomas is complete surgical excision, which is the case for Mrs L.
The continuation of therapeutic management will be discussed at a multidisciplinary consultation meeting
in May 2019.
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Introduction: Research has proposed that once an individual has a spinal cord injury (SCI), risk for
cardiometabolic disease (CMD) is accelerated due to sedentary lifestyle imposed upon previously able
bodied individuals. CMD also increases an individual’s risk for developing cardiovascular disease and type 2
diabetes. The Paralyzed Veterans of America recently developed modifications to the American Heart
Association/National Heart, Lung, and Blood Institute guidelines that shift treatment standards and address
an increased CMD risk relative to SCI.
Methods: We applied these guidelines to characterize the effect of SCI on cardiometabolic health in a
sample of individuals with adult-onset injury who identified an interest in exercising. We designated
younger (<30 y), more acutely injured (<2 y) individuals as a healthy SCI control and compared them to older
and/or more chronically injured adults with SCI. CMD was defined by the presence of any 3 risks from the
following guideline-derived factors: 1) body mass index (BMI) > 22 kg/m2, 2) fasting glucose >100 mg/dL or
medication for hyperglycemia, 3) triglycerides (TG) >150 mg/dL, 4) HDL-C <40 mg/dL (males) and <50 mg/dL
(females), 5) systolic blood pressure (BP) >130 mmHg or diastolic BP >85mmHg or medication for
hypertension.
Results: The two groups had generally similar rates of 0-4 risks, but a higher percentage of the control had
only 1 risk and a higher percentage of the older/chronic group had 5 risks. The frequency of most risk
factors was not different: 76-79% had high BMI, 43-46% had low HDL, 30-43% had hypertension, 20-19%
had elevated TG. Lastly, the fewest individuals had risk for insulin resistance (3 to 17%), though this risk was
more prevalent among older/chronic SCI (p=0.06). We then determined whether age or injury duration
related to risk factor values in the older/chronic group. Level of injury was not related to any of the CMD
risk values. Longer injury duration was associated with higher HDL (r=0.26; p<0.05) and lower HbA1c (r=0.51; p<0.01). Older age was related to higher TG (r=0.34; p<0.01), higher plasma glucose (r=0.49; p<0.01),
and higher BMI (r=0.44; p<0.01).
Conclusions: This work suggests that duration of injury per se may not contribute to greater cardiometabolic
risk. It should be noted that older individuals with shorter injuries may have had CMD risks at the time of
SCI. A limitation of this study is that we cannot rule out self-selection bias of individuals seeking to improve
their health. It may be prudent to compare CMD risk using the SCI-specific PVA guidelines between those
with SCI and a sample of sedentary individuals to determine if SCI per se does, in fact, impact
cardiometabolic health beyond the effect of sedentary aging.
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Making successful guidelines
Guidelines for bowel management in individuals with spinal cord injury (SCI) cauda equina syndrome (CES),
multiple sclerosis (MS) and spina bifida (SB)
First revised version 2018
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Introduction/background
In individuals with SCI the changes in bowel function and control have a considerable impact on the quality
of live. Managing neurogenic bowel dysfunction has implications for independency and anatomy,
community integration and long-term health. It is there for an important area of care and rehabilitation.
Introduction/scope
The purpose of these guidelines is to bring together the research evidence and current best practice to
support healthcare professionals involved with the care for patients with SCI, CES, SB as well as MS.
Methods
The original project was initiated in 2010 by the physicians of the Dutch Flemish Spinal Cord Society
(Dufscos). The members of the workgroup are nurse practitioners and continence nurses of the Dutch SCI
rehabilitation centres and one continence nurse working specifically with MS patients. The reading group
consisted representatives of all relevant patient organizations and other expert professionals working with
these patient groups. For this revised version literature since 2010 was searched for new evidence regarding
bowel management in neurogenic patients. If no evidence was found consensus in best practice was
reached by the members of the workgroup.
Results
A lot of work was put into clarification of the text of the original version to improve consistency in using the
guidelines. The “stepped pyramidal approach” (A. Emmanuel, 2016) is added to the revised version.
Recommendations are made for each condition, based on the problems, treatment and evaluation. The
proposed management is displayed in different flow charts. General advice on fluid intake, dietary
measures, physical activity, frequency of bowel movement and body posture are covered extensively. A
chapter about pelvic floor exercises is added and general information is given on different ways of bowel
management.

Implication and conclusion
The first version showed the guidelines were widely used in all rehabilitation centres, as well by physicians
and nurses in hospitals on neurological and gastro-intestinal wards. Users found them easy to use because a
pocket version they can carry was distributed. Working with the flow charts was considered practical and
clearly. The Bristol Stool Scale brought unity in the evaluation of the outcomes of bowel management. The
revised guidelines bring together up to date evidence from literature and consensus agreement on clinical
practice by all SCI centres in the Netherlands. These guidelines provide guidance for healthcare
professionals working with SCI patients.
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Introduction
The Australian arm of the International Spinal Cord Injury (Aus-InSCI) Community Survey forms part of a
global cross-sectional study to describe the ’lived experience’ of people with spinal cord injury (SCI), within
and across countries and corresponding health and social support systems, policies, services and care.
Methods
The Aus-InSCI study uniquely combined data from nine separate data custodians across SCI services in four
Australian states, a government insurance agency and three consumer organisations using privacypreserving data management, secure transfer and data-linkage processes by an independent third party,
the Population Health Research Network - Centre for Data Linkage. Data was linked, de-duplicated and
checked for survival status (alive or dead) prior to assignment of a master key identifier, a unique Australian
id (specific to each custodian and each participating Australian state) and password to each participant, and
distribution back to the primary data custodians, with creation of a coded (non-identifiable), populationbased master dataset for recruitment by opt-out consent. Included were adults (aged 18 years or older)
with an established traumatic or non-traumatic SCI at least 12 months post-injury. Eligible participants were
invited to participate, and two reminders were sent at 3 and 6 months later by the same data custodian,
with data collection by hard copy, online or telephone interview. The Aus-InSCI questionnaire consists of
125 (international) and additional 68 (national) questions, including socio-demographics, SCI characteristics,
body functions and structures, activities and participation, environmental and personal factors, and
appraisal of health and well-being. Data related to health system and services, insurance, welfare and
economic variables were collected to allow within- and between-country comparisons.
Results
From 7000 participants initially screened, 6110 participants fulfilled eligibility criteria. However, 760 out of
6110 were non-contactable due to incorrect contact details, leaving a total of 5350 participants, who were
eligible to participate in the Aus-InSCI community survey. From March to December 2018, 1910 responses
were received (35.7% response rate), including 1583 completed surveys and 327 withdrawals. Data
available for basic characteristics (age, gender, time post-injury, cause of injury, level and severity of injury,
employment status, rurality and socio-economic index provided by data custodians) of non-participants,
including those who declined the study, has allowed adjustment for the confounding effects and weighting
responses/predicting the effects of bias for determination of population representativeness. Differences
between extent and accuracy of data between various custodian source systems, with missing or alternative
items, different coding and mismatches created problems with data mapping, and loss or reduction of

information during the data abstraction process. The Aus-InSCI study does not have entire country
coverage, with one state, Western Australia, not participating for logistic reasons.
Conclusions
The Aus-InSCI model with engagement and participation of health services, government agencies and nongovernment SCI consumer organisations provides a powerful vehicle for advocacy, dissemination and
translation of the study’s findings. Results can inform prioritisation of issues, and targeting of discussions
with key policy makers and healthcare planners at state and national levels about resource allocation,
planning and delivery of future healthcare services for Australians with SCI.
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Introduction
Immobilisation after spinal cord injury (SCI) together with other factors lead to a reduction in bone mineral
density (BMD) and this, in turn, increases the risk of fractures. It is important to measure and monitor the
BMD of SCI patients to get information about bone health. It is estimated that several factors may influence
BMD after SCI. The aim of the current study was to assess BMD in SCI individuals and find if there is a
correlation to time post-injury, level of injury, SCI type according to AIS, and gender.
Methods
57 subjects with tetraparesis or tetraplegia (n=41) and paraparesis or paraplegia (n=16) underwent dualenergy x-ray absorptiometry (DXA) as part of their medical evaluation to determine BMD in the femoral
neck. Among 57 subjects analysed, 8 were women (14%) and 49 men (86%), mean age 42.4±15.2 years. The
average time from injury was 60.8±64.1 months. Data were collected retrospectively and standard
statistical methods were used for analysis.
Results
The mean femoral neck T-score was -1.79±1.83 on the right and -1.88±1.11 on the left femur. 18 individuals
(31.6%) had osteoporosis and 25 individuals (43.9%) osteopenia. We found correlation (p<0.01) between
BMD and time post-injury. There was no significant relationship between level of injury, SCI type according
to AIS, gender and BMD.
We also analysed the BMD of acute SCI individuals (≤ 12 months post-injury) and the change in these
parameters. Femoral neck T-score values were significantly different (p<0.01) between the first and second
assessment. The mean femoral neck T-score after the first assessment was -0.93±1.30 on the right and 0.97±1.12 on the left femur, after the second assessment -1.56±1.28 on the right and -1.62±1.17 on the left
femur, the period between two measurements was 7.2±2.4 months.
Conclusions
Our study supports the evidence that bone demineralisation occurs in individuals after traumatic SCI. The
results of our study also confirm that significant decrease of BMD occurs already during the first year after
SCI. We believe that systematic measurement of BMD following SCI is important. In future research
individual lifestyle factors (physical activity, standing, vitamin D and calcium intake) should be also
considered.
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Introduction: At the 57th ISCoS Meeting in Sydney, a workshop for definition of clinical practice guidelines
for patients with acute traumatic central cord syndrome (CCS) was organized. During an interprofessional
discussion, it turned out that there is no consensus about the long-term neurological outcome and life
satisfaction of patients with CCS.
A literature review done recently in March 2019 revealed that no evidence-based data about the correlation
of the long-term neurological outcome, the functional independence and life satisfaction for patients with
CCS exist.
Methods: In 2018, the German Spinal Cord Injury Survey (GerSCI) as part of the international InSCI study
group performed a nationwide ICF-based multicenter survey. For three SCI centers (Bayreuth, Heidelberg
and Ulm), the ICF-based GerSCI data including a self-reported spinal cord independence measure (SCIM-SR)
were matched to each participant’s functional assessments of the European Multicenter Study about Spinal
Cord Injury (EMSCI). Patients with CCS were identified based on the criterion of an upper extremity motor
score (UEMS) of at least 10 points less than the lower extremity motor score (LEMS) at the latest available
ISNCSCI examination (6 or 12 months after injury). Life satisfaction (WHO-QOL), functional independence
measured by the SCIM-(SR), and impairment due to spasticity and pain were compared by Spinal Cord Injury
Secondary Cormorbity Scale (SCISCS) between the CCS and non-CCS group.
In a first step a linear regression was performed for patients’ SCIM-SR at follow-up during the GerSCI-study
with the latest documented SCIM from the EMSCI database. In a second step differences in life satisfaction,
impairment of spasticity and pain as well as in the development within the SCIM-score between the CCS /
non-CCS were analyzed by using the Mann-Whitney-U-Test.
Results: From a total of 359 patients, 23 (6.4%) met the criterion of CCS. The average follow-up for the CCS /
non-CSS group was 66.61 (SD 52.55) / 82.49 (SD 51.56) months. The average age at GerSCI follow-up for the
CCS / non-CCS group was 55.79 (SD 17.26) / 61.74 (SD 13.76) years. The rate of tetraplegia for the non-CCS
group was 44.9%. The average WHO-QOL life satisfaction (0-5) was 3.50 for the CCS-group and 3.42 for the
non-CCS-group. A Mann-Whitney-U-testing showed no significant difference for the WHO-QOL between the
groups. While patients with CCS showed an improvement of their SCIM-SR to the 6/12-months SCIM scores
of 6.25 points (SD 13.56), an average deterioration of -2.87 points (SD 16.82) was seen in the non-CCS
group. This differences between the groups are statistical significant (p = 0.02; Mann-Whitney-U-Test).
There was no difference in the perceived impairment due to pain and spasticity (SCISCS) between the
groups.
Discussion: In contrary to the expert opinion expressed at the 2018 ISCoS Meeting, patients with CCS do not
show a deterioration of functional outcome or life satisfaction over time. Actually, the CCS group reported a
significant improvement of their SCIM scores compared to a deterioration in the sample with non-CCS SCI.
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Introduction:
Numerous controversies exist with regard to the clinical management of traumatic cervical spinal cord
injury (TCSCI). We previously reported the pathophysiology of rapid progressive clinical deterioration of
cervical spondylotic myelopathy (rp-CSM) as an additional CSCI with existing cervical myelopathy. The
diagnostic criteria for TCSCI without major fracture or dislocation are still obscure, and the pathophysiology
of rp-CSM might be included in a broad sense within TCSCI in general.
The purpose of the study is to establish eligible diagnostic criteria for TCSCI without major fracture or
dislocation, and to create a definitive clinical protocol by means of analyzing a comparative investigation of
pathophysiology of CSCI between traumatic and degenerative disorders.
Methods:
A total of 21 patients with TCSCI without major fracture or dislocation and 16 patients with rp-CSM were
included in the study. Patients who were categorized with impairment graded as C or D on the American
Spinal Injury Association (ASIA) scale were selected to participate.
MR images, including T1- and T2-weighted sagittal images, and ASIA motor scores were evaluated for all of
the patients at the time of admission and 12 months postoperatively. The neurological improvement ratio
over the 12 months after surgery was defined as {(12 months postoperative ASIA motor score) –
(preoperative ASIA motor score)/(50 or 100 ) - (preoperative ASIA motor score)} × 100.
Results:
The T2-weighted MR images for all patients showed an abnormally high intramedullary signal in the area of
the injured segment at the time of the first examination. At 12 months post-surgery, 47.62 % of patients
with TCSCI and none with rp-CSM had an abnormally low intramedullary signal change on T1-weighted MR
images.
All of the ASIA motor scores in the both groups significantly improved over the 12 month after surgery.
However, the neurological improvement ratio with rp-CSM was significantly greater than that with TCSCI.
Conclusions:
Our results suggest that the pathophysiology of TCSCI and degenerative CSCI are similar, but not identical.
T1-weighted MR images are the most reliable quantitative method to discriminate between traumatic and
degenerative CSCI at the sub-acute or chronic stages. For the early pathophysiological diagnosis to
distinguish between traumatic and degenerative CSCI, the presence of existing cervical myelopathy before
the trauma is the most important factor. A detailed clinical history regarding the presence of existing
cervical myelopathy is necessary.
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Introduction. Persons with spinal cord injury (SCI) often experience participation challenges in activities that
are necessary and desired for meaningful everyday living. Evidence suggests that when one engages in
meaningful activities after SCI, overall health and well-being are positive. For this reason, interventions that
are designed to overcome participation challenges are important. Occupation-based coaching is
contextualized in persons’ authentic environments and uses a strength-based approach and reflective
questions to promote problem-solving skills to overcome participation challenges. Existing literature
demonstrates the value of coaching for persons with physical disabilities, chronic conditions, autism
spectrum disorder, and cognitive impairment. We report the outcomes of occupation-based coaching with a
community-dwelling adult living with SCI for over two decades. Methods. A descriptive case study design.
The client with SCI participated in 8, 45-60 minute occupation-based coaching sessions over a nine-week
period. Each coaching session was conducted face-to-face in the client’s home, and was audio-recorded and
transcribed verbatim. Coaching was provided by two Occupational Therapy doctoral students who
completed formal coach training. Adherence to the core tenets of coaching was assessed for each coaching
session using a coaching fidelity measure. The Canadian Occupational Performance Measure (COPM), Goal
Attainment Scaling (GAS), and Moorong Self-Efficacy Scale (MSES) were administered prior to coaching and
again after 8 weeks of coaching. The COPM is a patient-reported outcome (PRO) measure that is
administered as a semi-structured interview to identify three-to-five goals that are rated for performance
and satisfaction on a scale between “1” (cannot do, very dissatisfied) and “10” (can do very well, very
satisfied). GAS is an individualized PRO used to determine the extent to which a participant’s goals are
achieved through the use of scaling between -2 and +2, where “0” is desired outcome. The MSES consists of
16 items that rate self-efficacy for performing daily activities on a scale between “1” and “7”, with higher
scores reflecting better self-efficacy. Changed scores were calculated for COPM, GAS and MSES. A 2-point
change in COPM, and GAS scores between “0” and “+2” were considered clinically significant. Results.
Performance in two COPM goals were rated the same before and after coaching (nutrition goal rated 7,
budgeting money goal rated 6). After coaching, performance in one COPM goal (exercise) improved from
“1” to “8”. Satisfaction in each of the three COPM goals improved by 2 or more points. All four GAS goals
improved; one improved from “-2” to “0” and three improved from "-1" (one goal) or "-2" (two goals) to
"+1" (two goals) or "+2" (one goal). MSES scores improved from 93 to 106. Conclusions. Occupation-based
coaching improved COPM and GAS goals, and improved self-efficacy for performing daily activities.
Improvement in performance and satisfaction was clinically significant for one and three COPM goals,
respectively. Improvement was clinically significant for each of the GAS goals. Importantly, this client
reported these improvements, despite having had his injury for 25 years. Owing to the importance of
overcoming participation challenges following SCI, occupation-based coaching requires further study.
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Introduction: Narrative inquiry is a useful method for studying the experience of living with a disability
because story telling allows individuals with disabilities to explain how their conditions have influenced their
everyday lives. Methods: Qualitative inquiry was used to understand the life experiences of two adults who
sustained cervical spinal cord injuries (SCI) as children. Two doctoral students trained in narrative inquiry
facilitated 15 chronological interviews over a three-month period. The interviews were audio recorded and
transcribed verbatim. Data were analyzed using Polkinghorne’s Narrative Approach: organizing life events
and experiences; narrative smoothing; constant comparison of emerging plot and omitted data; and
recursive movement between emerging plot and entirety of data. Credibility was assessed via informant
feedback. Results: MG is 41 years of age, sustained a complete cervical SCI following a diving accident at 13
years of age, obtained an associates degree at a community college, currently lives in an apartment in an
urban area in the United States, and manages his paid personal care providers. CC is 41 years of age, grew
up in Bogota Columbia until the time of her complete cervical SCI at 13 years of age from a gymnastic
accident, obtained a doctoral degree, currently teaches at a community college and lives in an apartment in
a suburban area in the United States, with her mother who is her personal care provider. Despite the
distinct differences in life experiences before, around the time of, and following SCI, commonalities
emerged from the life stories. Adjustment to SCI occurred over an extended period of time and was greatly
influenced by “seeing” and “being with” other youth with SCI. Observing others with similar or more
significant limitations “do” provided real world illustrations of what is possible despite having a SCI. Before
the SCI, hardiness contributed to the success of one participate as a young elite gymnast with a promising
future as an Olympian, and to the ability of the other participate to negotiate everyday life as a child of two
parents with drug addictions. The social networks of both participants before, around the time of and
following SCI, have also had tremendous influence on their everyday living. Interdependence, or the
practical use of social networks to achieve goals or to enable social engagement has shown to influence
social engagement of persons with SCI. Hardiness and Interdependence are evident throughout the three
decades following SCI and largely responsible for successful transition into adulthood, completion of higher
education, managing personal care providers, obtaining work, and independent driving. Post-traumatic
growth refers to the relative benefits and positive change one experiences from a tragic event, and both life
stories captures the essence of the concept. Conclusions: Narrative inquiry through life story interviewing
was effective in capturing the lived experience of SCI from the perspectives of two adults with pediatric
onset SCI. Recreating life stories reminds us that we are not experts in a client’s life. Our interaction as a
health care provider is one snapshot in time over the course of an entire life.
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INTRODUCTION:
Respiratory complications are one of the principal causes of morbidity and mortality in people with spinal
cord injury (SCI), especially among cervical and higher thoracic injuries.1 Respiratory dysfunction following
SCI is directly related to the level of SCI and the degree of completeness of the injury. Respiratory failure
results from hypoventilation due to partial or complete paralysis of the muscles of respiration, aggravated
by intrapulmonary compliance changes and an inability to spontaneously clear secretions2. Importantly,
those individuals with cervical tetraplegia and high paraplegia are prone to respiratory muscle fatigue which
increases their work of breathing. This predisposes them to lung collapse, recurrent chest infections and
respiratory failure. Associated co-morbidities such as COPD and Emphysema, further increases their risk of
developing respiratory failure.
AIM:
To determine if long term NIV viz. Bilevel Positive Airway Ventilation (BIPAP) is a beneficial adjunct to
reduce respiratory complications in spinal cord injured patients.
METHOD:
Retrospective review of electronic patient records and chest x rays of all spinal cord injured patients, newly
admitted to the NSIC from August 2011 to April 2019, who were started on NIV viz. BIPAP. Primary outcome
was to determine if long term NIV reduced recurrent chest infections, recurrent lung collapse and type 2
respiratory failure. Secondary outcome was to determine any contributory factors for requiring NIV.
RESULTS:
8 new admissions (5 males, 3 females) to the NSIC from Aug 2011 to April 2019 were started on NIV. 1
female patient with a low level lumbar paraplegia was excluded. Neurological levels included incomplete
tetraplegia (C3-4, AIS B-C, n=5) complete tetraplegia (C4 AIS A, n=1) and incomplete paraplegia (T3 AIS B,
n=1). Their ages ranged from 37 years to 68 years. 3 patients had decreased diaphragmatic movement on
diaphragmatic video fluoroscopy testing. Respiratory co- morbidities included either COPD, Emphysema,
Asthma or Lymphocytic Bronchiolitis in 4 patients. The vital capacity of the group ranged from 670mls to
1870mls.
Duration of NIV, delivered via facemask, was between 6 months to 10 months whilst they were hospital
inpatients. All patients required only overnight NIV. All 7 patients were discharged on NIV. 5 out of 7
patients developed type 2 respiratory failure which improved after initiating long term NIV and all 7 patients
had stable blood gases on discharge. All 7 patients had partial lung collapse prior to starting NIV, which
improved after starting long term NIV and remained resolved on discharge from the hospital. 2 patients had
no further infections since starting NIV. 3 patients had 1 further infection and 2 patients had a maximum of
2 chest infections.
CONCLUSION:
Long term NIV viz BIPAP is a beneficial adjunct, together with cough assist techniques and nebulisers, in
reducing respiratory complications in spinal cord injured patients. Although patients still develop chest

infections, long term NIV assists in supporting their breathing and preventing respiratory muscle fatigue and
therefore leads to a reduction of episodes of lung collapse and type2 respiratory failure.
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Introduction
The prevalence of OSA in spinal cord injured (SCI) individuals is two to five times greater than in the general
population1. In acute SCI patients, untreated OSA reduces participation in rehabilitation goals. In chronic SCI
patients, untreated OSA reduces their ability to engage in vocational and social activities.
A need for early diagnosis and initiation of treatment is recognised. However, the conventional way of
referral to a regional sleep centre has a long waiting period and delay in initiating treatment. At the NSIC,
we developed a sleep service three years ago using a recently validated two-stage model in SCI patients to
diagnose OSA and to initiate treatment.
Aim
To raise awareness of a two stage service model for early diagnosis and initiation of treatment of OSA in SCI
patients, thereby facilitating a smooth transition to sleep centres for their long term management.
Methods
Retrospective analysis of data was conducted using electronic patient records from April 2016 to April 2019
of all patients referred to the NSIC Sleep Clinic.
The first stage of establishing a diagnosis involved completion of the Epworth Sleepiness Scale and Life Style
Sleep History Questionnaire. This was followed by a second stage overnight sleep study measuring AHI
(Apnoea-Hypopnea Index) for hospital inpatients and measuring ODI (Oxygen Desaturation Index) for home
based studies. Once a diagnosis of moderate or severe OSA was made, the patient underwent a therapeutic
trial of 6 weeks using APAP (Automatic Positive Airway Pressure) or CPAP (Continuous Positive Airway
Pressure) therapy. Therapeutic response was monitored by a reduction in both subjective symptoms (first
stage) and AHI or ODI (second stage) by reviewing data retrieved from the APAP or CPAP machines.
Referrals were then made to their regional sleep centre.
Results
From 44 electronic referrals, 43 patients had the two stage model performed to diagnose OSA (34 males, 9
females). Tetraplegia(n=30), Paraplegia (n=13). Ages ranged from 31 to 78 years.19% were diagnosed with
severe OSA (AHI/ODI >30), 7% moderate OSA (AHI/ODI 15-30) and 17% mild OSA (AHI/ODI 5-14). 25
patients were started on a therapeutic trial. 24 patients were compliant and their treatment was effective
and they were referred to sleep centre. Studies were performed between 1- 10 days (hospital based) and 721 days (home based ) from the time of referral. Comparatively, studies take 3 to 6 months to be performed
when patients were referred to our regional sleep centre. Following on the diagnosis, initiation of
treatment occurred between 1 to 4 days (hospital based) and 1 to 10 days (home based) whereas there was
a delay of between 2 to 3 months to start treatment in our regional sleep centre.
Conclusion
Subjective symptoms of daytime sleepiness analysis and AHI or ODI measured by pulse oximetry seems to
be effective in diagnosing OSA. This two stage service model is highly recommended to prevent a delay in
diagnosis and commencement of treatment of OSA, thereby enhancing a smooth transition of patients to
their regional sleep centre for provision of equipment and long term management.
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Introduction
Deep sensory has considerable influence on independent walking ability with spinal cord injury, however,
no previous studies are reported on the relationship between deep sensory impairment and walking ability
in patients with spinal cord injury. The objective of this study was to analyze the impact of lower extremity
deep sensory (knee joint movement sensation) impairment on walking ability of patients with incomplete
cervical spinal cord injury (CSCI).
Methods
Between 2005 and 2016, we retrospectively reviewed 922 patients who were retrieved from our database.
Patients who met following criteria were eligible; 1) admission within the first 2weeks and follow-up
6months post-injury, 2) CSCI, 3) Lower Extremity Motor Score (LEMS) at least 42 points. A LEMS threshold of
42 points or higher was set for all Patients because prior work has established that a LEMS of over 41.5 is
necessary for functional walking in patients with incomplete CSCI. Given this, our use of patients with LEMS
scores equal to or greater than 42 points ensured that lower extremity deep sensory impairment was the
focus in terms of factors which impacted their walking ability. All the data utilized in the present study were
based on patient outcomes as measured at 6 months post-injury. Patients were classified into two groups:
deep sensory normal group and impaired group. We compared walking ability scores and independence
levels of indoor mobility and outdoor mobility among two groups. Indoor and outdoor mobility from the
Spinal Cord Independence Measure Ⅲ (SCIM) and the Walking Index for Spinal Cord Injury Ⅱ (WISCI) were
utilized of walking ability scores. Indoor and outdoor mobility scores of 4 points and more in SCIM were
classified as independent walking. Mann-Whitney U test was used to assess differences in walking ability
score and LEMS, Upper Extremity Motor Score (UEMS) between the two groups. Fisher’s exact test was
used for the comparison of walking independence level.
Result
63 patients were included in analysis (Normal group: 47 subjects, Impaired group: 16 subjects). Statistical
analyses of LEMS and UEMS were conducted to confirm that no significant differences existed in extremity
functionality of both groups (LEMS: p=0.16, UEMS: p=0.86). The walking ability scores was significantly
lower in the impaired group compared with the normal group in all evaluations of indoor mobility (p<0.01),
outdoor mobility (p<0.01), and WISCI (p<0.001). Only 10 out of 16 subjects from the impaired group
attained walking independence (62%) compared to 42 out of 47 subjects in the normal group (89%), with a
significantly worse indoor mobility independence level in the impaired group than in the normal group
(p<0.05). Outdoor mobility independence levels of the impaired group were significantly lower than those
of normal group (p<0.01), with only 8 out of 16 impaired group subjects attaining independence (50%)
compared with 41 out of 47 normal group subjects (87%). These indicated that the independence levels of
outdoor mobility were especially reduced.
Conclusions

The effect of lower extremity deep sensory impairments was a critical factor on walking ability in patients
with incomplete CSCI.
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Human sensory transmission from limbs to brain crosses and ascends through the spinal cord. Yet,
descriptions exist of ipsilateral sensory transmission as well as transmission after spinal cord transection. To
elucidate a novel ipsilateral cutaneous pathway, we measured facial perfusion following painfully-cold
water foot immersion in 10 complete spinal cord-injured patients, 10 healthy humans before and after
lower thigh capsaicin C-fiber cutaneous conduction blockade and 10 warm-immersed healthy participants.
As in healthy volunteers, ipsilateral facial perfusion in spinal cord injured patients increased significantly.
Capsaicin resulted in contralateral increase in perfusion, but only following cold immersion and not in 2
spinal cord-injured patients who underwent capsaicin administration. Supported by skin biopsy results from
a healthy participant, we speculate that the pathway involves peripheral C-fiber cross-talk, partially
bypassing the cord. This might also explain referred itch and jogger’s migraine and it is possible that it may
be amenable to training spinal-injured patients to recognize lower limb sensory stimuli.
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Introduction
Sustainable return to work of persons with spinal cord injury requires a good match of a person’s
capabilities, characteristics and health condition-specific needs with the demands and characteristics of
their job. Therefore, job matching represents a key procedure in vocational rehabilitation of persons with
spinal cord injury. However, currently available job matching tools do neither allow for a comprehensive
documentation of the key aspects of job matching, nor do they lend themselves to describe the demands
and characteristics of particular occupations. The present study thus aimed at developing and pretesting a
comprehensive occupation- and health condition-specific job matching tool for vocational rehabilitation
using persons with spinal cord injury as a case in point.
Methods
The study design involved qualitative and quantitative steps. First, an interdisciplinary scoping review
covering return-to-work, organizational and vocational psychology research was conducted to devise a
conceptual job matching framework for vocational rehabilitation. Then, the occupation- and health
condition-specific tool content was determined based on a database analysis of jobs performed by persons
with spinal cord injury and focus groups with affected persons. Finally, a tool prototype was developed and
pretested in a simulation exercise with vocational rehabilitation professionals.
Results
The study yielded a tool prototype with matching profiles that structure the demands and characteristics of
415 occupations as well as spinal cord injury-related needs and limitations into a stable, a modifiable, and a
needs-supplies dimension of person-job match. Vocational rehabilitation professionals perceived the tool as
helpful for determining customized target jobs for vocational retraining and for deriving goal-oriented
interventions in the interdisciplinary setting of vocational rehabilitation.
Conclusions
By comprehensively assessing the person-job match of individuals with spinal cord injury, the tool facilitates
a customized determination of target jobs and a goal-oriented intervention planning in vocational
rehabilitation and is thus likely to promote sustainable return to work of the affected persons.
Published in: Disability and Rehabilitation, 2019.
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Background: Non-traumatic spinal cord injuries(NTSCI) are increasing and encompass a myriad of etiologies.
Patients with NTSCI are generally older with more co-morbidities. Regardless of the etiology, those with
high cervical injury will likely require invasive mechanical ventilation. Diaphragm pacing(DP) was developed
to replace/decrease mechanical ventilation. This is a report of long-term results of DP in those with NTSCI.
Methods: This is a retrospective review of prospective institutional review board protocols. All patients
underwent laparoscopic diaphragm mapping and implantation of electrodes for diaphragm strengthening
and ventilator weaning. Those who had NTSCI coupled with a respiratory compromise were identified and
analyzed.
Results: From 2007 to 2018, 41 NTSCI patients met this inclusion out over 500 patients implanted.
Etiologies encompassed 7 broad categories: inflammatory diseases(4), neuromuscular diseases(8), brain
tumors/vascular insults(8), degenerative diseases(7), abscesses(5), recurrent pneumonias(5) and other(4).
The age range was 2.3 to 82 years(44.3 average). Twenty-nine patients were dependent on tracheostomy
mechanical ventilation(TMV) and 12 utilized other respiratory support means. The average time on assisted
ventilation was 20.2 months with median time of 6 months (range of 5 days to 15 years). Of the 29 TMV
patients, 16 (55%) achieved 4 consecutive hours of ventilator free/paced breathing. In the entire group 48%
have died, 9 occurred within 3 months of implant. In the early death group, 5 of these patients had
degenerative disease and the average age was 75 years; 2 had spinal abscess; 1 had recurrent malignancy;
and 1 had long-term SCI. In the 21 patients alive, the average survival post implant is 38 months (4 months
to 8.5 years). The average age at implant in the survival group is 31.7 years and 55.3 years in the deceased
group. A subset analysis was done on patients who developed recurrent pneumonias and/or hypercarbic
respiratory failure multiple years after their index event. Five patients (age 36-73) were identified who had
DP 8-44 years after spinal cord event. 40% were able to again be weaned from TMV. Both of these patients
were under the age of 38.
Conclusion: There is a role for DP in NTSCI with 73% having a positive effect (30/41). This is similar but
slightly lower than the recently published data of 88% success rate for DP for traumatic spinal cord injury
(Onders et al Surgery 2018). Those NTSCI patients with degenerative diseases, spinal abscesses and
advanced age do not respond as well. Patients with apnea or hypercarbia from NMD had great response to
DP.

259
Mechanical Ventilation Drastically Changes a Child and Their Family’s Life:
The World's Largest Experience in Diaphragm Pacing to Help Normalize
Ventilation
Dr Raymond Onders1, Ms MaryJo Elmo1, Ms Cindy Stepian1
1

University Hospitals Cleveland Medical Center

Introduction: Diaphragm pacing(DP) has been shown to be effective in replacing or decreasing mechanical
ventilation in spinal cord injury(SCI). This is an updated report on the world’s largest group of both
traumatic and non-traumatic SCI pediatric patients implanted with DP..
Methods: This is a retrospective review of pediatric patients implanted with DP. All underwent laparoscopic
surgery with direct visualization of diaphragm response to stimulation and implantation.
Results: From January 2009 to September 2018, 30 pediatric patients were identified. Their ages ranged
from 14 weeks to 17 years and weights ranged from 5.6 to 86 kg. Age at time of injury occurred from birth
to 17 years. Mechanisms of injury were: shrinking lung syndrome 1, pulmonary hyperplasia/diaphragm
dysfunction 1, brittle bone disease 1, forceps delivery 1, unknown neuromuscular disease 1, brain stem
tumor 3, brain stem CVA 1, Bacterial Meningitis 1, Transverse Myelitis 2, Acute Flaccid Myelitis 2, sports 2
and MVC 14. Twenty-eight were dependent on full time invasive mechanical ventilation(IV) with 27 having
tracheostomy. In the two patients not on IV, 1 had shrinking lung syndrome with decreasing Forced Vital
Capacity(FVC) and shortness of breath. The last had a neuromuscular disorder with increasing NIV needs
and hypercarbia. The average time spent on IV was 23.48 months(11 days to 7.65 years). At the time of DP
implant, 20 had a percutaneous feeding tube(PEG), 5 had placement of PEG with DP, 1 had a baclofen
pump, 3 had VP shunts and 1 had a transhepatic cardiac pacemaker. The average survival post implant is
51.27 months(6 to 123 months), a total of 128 years. One patient had an internal electrode breakage but is
pacing well with 3 electrodes. There has been no internal electrode infection requiring long term IV
antibiotics or removal. One patient underwent electrode replacement to better optimize diaphragm
contraction. In the IV group, 11 achieved full time pacing and 5 replaced their vents for 12 or more hours
daily. The NMD patient is no longer hypercarbic and has not increased NIV usage. The shrinking lung patient
has improved FVC, EMG activity and exercise. The child with pulmonary hyperplasia continues to wean.
Currently, he is 5 hours ventilator free daily and using BiPap settings with the pacer. Seven patients are
unable to achieve 4 consecutive hours of pacing: both AFM and 1 TM who had very weak diaphragms, 3
MVC patients who had 1 non-responsive diaphragm and the brittle bone patient who had excellent
diaphragm movement but there was fear of strong contractions causing more fractures precluded IV
weaning. Three recovered spontaneous breathing and were weaned from pacing with electrode removal;
one implanted early and avoided tracheostomy.
Conclusions: In those with good diaphragms at surgery, the majority of pediatric patients can replace or
significantly decrease ventilator use. DP has the potential to avoid tracheostomy and restore neural control
over the diaphragm. The correction of hypercarbia and minimizing NIV usage is seen in the adult population
too and DP is preferred.
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Family caregivers face monetary and non-monetary costs when they undertake the role of caregivers. One
of the costs is the setback with their professional life, where, in many cases, caregivers have to reduce their
working time, or even stop working. Professional home care can support family caregivers by undertaking
some of their duties. This would allow family caregivers to better allocate their time and keep their
professional careers.
Using a comprehensive cross-section survey of family caregivers in working age of people with spinal cord
injury in Switzerland (N=465), we estimate whether the use of professional home care has an effect on their
working decisions. Using a non-linear model and a count model, we evaluate whether professional home
care has an effect on the probability of working and the working hours of family caregivers.
The results show that, on average, professional home care has a null effect on the working decisions of
family caregivers. Caregivers who use formal care services are as likely to work as those caregivers who do
not use formal care services. The results hold over time and over different age groups.
These results can be explained because professional home care cannot be seen as a substitute, but as a
complement to the care undertaken by family caregivers. In fact, the Swiss health system focuses on the
needs of the cared-for person and there is no direct support to family caregivers. Thus, many of the
activities performed by family caregivers cannot be replaced by professional services, as they are not
reimbursed by the insurances. This situation leaves caregivers with no space to undertake additional
activities such as paid work. Nonetheless, a great number of caregivers in the sample are employed in parttime paid activities, which might reflect the flexibility of the Swiss labor market and explain why external
support does not influence their working decisions.
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Background and Purpose
Functional seated balance is substantially compromised in the majority of people who live with a spinal cord
injury (SCI). Alterations and loss of sensorimotor function causes individuals with SCI to adopt various
strategies relying on non-postural muscles such as the trapezius and latissimus dorsi to maintain a stable
upright position. As stakeholders with SCI rank trunk stability a high priority to maintain the highest possible
function, health, and life quality, accurately assessing seated balance becomes essential for clinicians.
However, the SCI Evaluation Database to Guide Effectiveness (EDGE) Task Force has not recommended any
outcome measures that specifically assess the construct of functional seated balance. Unfortuantely,
available assessments can require expensive equipment or may take too long to conduct making them
clinically irrelevant. The Function in Sitting Test (FIST) is a valid and reliable outcome measure created for
the stroke population but has not been evaluated for the SCI population. This study aimed to adapt the
items and scoring procedures of the FIST and explore the psychometric properties of a novel seated balance
measure for use in the SCI population.
Methods
The Sitting Independence Test for SCI (SIT-SCI) was adapted from the FIST by a panel of experts
including three Board Certified Neurologic Clinical Specialist Physical Therapists, a graduate student who is a
licensed Physical Therapist, and two researchers who worked in the SCI field, one who was a Physical
Therapist and the other a stakeholder with SCI. Two graders used the SIT-SCI to evaluate the seated balance
of individuals with chronic SCI on two separate days within two weeks. The Motor Assessment Scale Item 3
(MAS-I3) was included in testing as a comparison measure. Psychometrics and clinical utility were assessed
in an attempt to provide practitioners with a valid, reliable, and clinically applicable tool.
Results
Individuals with SCI >1 year participated in the study(n=38). The SIT-SCI evaluation took
approximately 13 minutes, on average, to perform. Inter-rater and intra-rater reliability was excellent (ICC=
.985, .983, respectively). Validity testing found a moderate relationship between the MAS-I3 and the SIT-SCI
(rs: .522, p< .05). Additionally, individuals who were able to transfer independently had significantly higher
SIT-SCI scores than those requiring assistance to transfer (t=4.51, p<.05). Lastly, A SIT-SCI cut-off score of 45
or greater was 92% sensitive and specific in characterizing transfer ability.
Conclusions
The SIT-SCI has excellent inter-rater and intra-rater reliability with evidence of strong validity to
measure functional sitting balance in the chronic SCI population. The test is a clinically appropriate
functional outcome measure as it takes, on average, less than 15 minutes to administer, is easy to score,
and requires only a stopwatch and tape measure. This clinical measure is free to access and does not
require a copyright payment. As such, the SIT-SCI meets all requirements proposed by the SCI EDGE Task
Force to be considered a “Highly Recommended” outcome measure. Further, the SIT-SCI provides cut-off
scores for relevant and clinically meaningful information regarding transfer ability and functional balance.
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Introduction
Early and ongoing consumer* input throughout the research process is necessary to improve the number of
SCI clinical trials that produce conclusive outcomes and can be translated into clinical practice. Involving a
network of spinal cord injury (SCI) consumers provides increased relevance to SCI research and outcomes.1
Local and global momentum is building to engage effectively with consumers in the research process. There
is currently no single platform to enable collaboration between spinal cord researchers and SCI consumers
on a global scale.
A consumer focus will complement the Spinal Cord Research Hub (SCoRH) online tool, by enriching and
expanding its offering, beyond the current researcher specific functions.
For people living with spinal cord injury, consumer involvement on SCoRH will enable their meaningful
engagement with researchers and the research process, advancing the ethos that those affected by the
research process have a right to be part of the process, and facilitating a program of consumer-guided
research.
SCoRH will help connect consumers and researchers around the world and will enable active consumer
involvement in the development of research ideas, protocol design, and research implementation, and will
add immeasurable value to funding requests. Additionally, the collaboration of these two key stakeholder
groups aims to significantly increase trial enrolment numbers, decrease the time for recruitment and bring
meaningful numbers, statistically significant results, to final trial completion.
The active involvement of consumers and community members in health and medical research benefits the
quality and direction of research. Consumer and community involvement is about research being carried
out with or by consumers and rather than to, about or for them.2
Methods
A Consumer Advisory Network of global consumer group representatives is being established to provide
input and feedback on user requirements and priorities for relevant enrichments to SCoRH, the marketing
approach, and educational and support needs.
The Consumer Advisory Network will be involved in the design specifications, testing, and evaluation of the
consumer-focused area of SCoRH and its associated programs. Key priorities will be co-determined by the
SRI and the Consumer Advisory Network.
Results
A fully functional consumer-focused area on SCoRH, that meets the requirements of the consumer market
will be launched.
People living with spinal cord injury registered as a consumer on SCoRH will be actively engaging with
researchers and involved in the research process.
Conclusions

A consumer-led area on SCoRH that meets the requirements of consumer stakeholders and becomes an
effective research collaboration point between those living with spinal cord injury and spinal cord
researchers, will help advance the quality, direction, and outcomes of spinal cord research.
*Consumer – those with lived experience of SCI, their family and friends.
1Rick Hansen Institute, Canada. Praxis Action Report. November 2017
2National Health and Medical Research Council, Australia. Statement on Consumer and Community
Involvement in Health and Medical Research. September 2016
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Introduction
The latest buzzword in spinal cord research - collaboration - has been inspiring but what real actions have
been undertaken to sustain this cooperation amongst spinal cord researchers and partners?
The demand for further collaboration and communication between spinal cord research stakeholders was
overwhelmingly agreed by participants at Praxis 2016 who established the Praxis Action Plan. Consistent
with this plan the Spinal Research Institute launched the Spinal Cord Research Hub (SCoRH) in 2018.
SCoRH is an online platform that facilitates collaboration among spinal cord researchers. SCoRH is taking
steps to overcome barriers to research collaboration, by providing tools to build global research networks;
increase the number and size of multi-centre trials; and reduce duplication of research efforts.
Established researchers and early career researchers are provided this online space to build their networks,
grow collaboration and access mentoring.
Methods
A Hub Advisory Group (HAG) with representation from nine countries was formed in 2017. HAG comprises
17 researchers from a range of professional backgrounds and specialist areas. HAG members acted as
guides, contributors, and testers for SCoRH during the development phase.
Melbourne eResearch Group (University of Melbourne), with experience in the development, support, and
delivery of research-oriented IT systems, was engaged to develop the web-application SCoRH platform.
An external pilot group conducted their research project using SCoRH and provided feedback to enhance
the platform during the first year.
Results
SCoRH has connected over 100 spinal cord researchers across 21 countries from a wide range of
professional disciplines.
Ten active groups have formed on the platform seven of which comprise international membership. A broad
range of motivators are behind the formation of the groups such as a specific project, region or country,
profession, or interest area.

Conclusions
Uptake in the first 12-months of SCoRH has ratified its value. Members have been active in developing
international, cross-discipline connections, with the potential for future research collaboration as
relationships develop and shared interests are identified. New platform functionality is being developed and
released, and programs are being created, including mentoring, education, and outreach, to further support
researchers.
We look forward to growing the number of SCoRH users further and showing examples of successful
relationships and studies in the years ahead.
SCoRH will ultimately provide a hub for all stakeholders. The next phase will combine the resources of the
people living with spinal cord injury, with the scientific community, with the aim of actively involving people
with lived experience throughout the research continuum. The development of an interactive consumer
portal as part of SCoRH is driving the next phase of activities.
1Rick Hansen Institute, Canada. Praxis Report. November 2016
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Introduction: Pregnancy in women with SCI presents unique challenges for both patient and healthcare
provider. It requires close monitoring since it exacerbates many of the symptoms associated with SCI which
affects pregnancy, delivery, the postnatal period and subsequently the children. Knowledge gaps exist in
many areas of obstetrical and pediatric management for this patient group.
Aim: To study neonatal outcomes, growth development and duration of breastfeeding during the first six
months of life in infants born to mothers with SCI.
Methods: This is a retrospective cohort study based on medical records. Participation was voluntary and
mothers were recruited from the Spinalis Foundation’s networks. Inclusion criteria: Mothers with acquired
SCI. Exclusion criteria: Mothers with SCI during pregnancy, intrauterine fetal death, congenital spinal cord
injury. Mothers who met inclusion criteria and were included in the study submitted questionnaires
regarding SCI level and completeness. The nationally adapted growth-chart for newborn males and females
respectively was used as reference.
Results: A total of 67 delivery records and 32 medical records from child health care centers were collected
and analysed with birth years ranging from 1976 to 2018 and located throughout Sweden. Term infants of
both sexes with SCI mothers were smaller at birth regarding height and weight, when compared to
reference data. The infants had a catch up within three months when no difference was to be observed.
There was no difference in time spent fully or partially breastfeeding between the higher- (SCI at or above
Th6) and lower lesion (SCI below Th6) group. However, the higher-lesion group had a shorter overall
duration of breastfeeding than the lower-lesion group.
Conclusion: To our knowledge, this is the first study to investigate development during the first six months
in children with SCI mothers. We conclude that the children, although term, are significantly smaller at birth
compared to the reference population. The current data set is too small to identify possible background
factors. The higher-lesion group stopped breastfeeding sooner after birth which is in line with previous
research regarding breastfeeding with SCI. Further studies are warranted to corroborate these findings and
elucidate possible reasons.
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Study design
Psychometric study
Objectives
To examine the reproducibility of the International Spinal Cord Injury Quality of Life Basic Data Set (QoLBDS) in an international sample of community-dwelling adults with spinal cord injury or disease(SCI/SCD)
and in subgroups with respect to age (<50 versus ≥50 years) and etiology.
Setting
Outpatient rehabilitation clinics and community.
Methods
Participants were people living with SCI/D in four countries, at least one year post onset and at least 18
years of age. The QoL-BDS consists of three items on satisfaction with life as a whole, physical health and
psychological health rated on a 0-10 numerical rating scale. A fourth item on satisfaction with social life was
included based on feedback from participants.
Results
A total of 79 people were included. Median age was 52 years. Most participants (69.6%) had traumatic SCI,
paraplegia (53%) and 40.5% reported a motor complete injury. Median time between tests was 14 days
(range 4-27). Intra-Class Correlation (ICC) values of the items ranged from 0.66 to 0.80. ICC values of the 3item and 4-item total scores were identical and good (0.83; 95%CI 0.75-0.89). Subgroup analyses showed
ICC values ranging from 0.76 to 0.83. Bland-Altman plots suggested no bias for the 3-item total score, but
some bias for the 4-item total score. The limits of agreement of both scores were similar, wide at individual
level and small at group level.
Conclusions
This study provides evidence of reproducibility of the current version of the QoL-BDS. When adding a fourth
item, reproducibility was maintained.
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Introduction: Family members interact and therefore a dyadic perspective is needed to understand the
consequences of onset of spinal cord injury (SCI) or acquired brain injury (ABI), on personal and family
adjustment.
Objective: To test the hypothesis that higher levels of self-efficacy among both persons with SCI/ABI and
their significant others, measured shortly after admission to a rehabilitation centre, predict better personal
and family adjustment six months after clinical discharge.
Methods: Participants were dyads of persons with SCI/ABI and their significant others (n=152).
Participants completed self-report measures of self-efficacy (General Competence Scale), personal and
family adjustment (Hospital Anxiety and Depression Scale and McMaster Family Assessment Device).
MANOVA analyses were conducted to test if personal and family adjustment differed between groups
based on self-efficacy scores of both persons in a dyad.
Results: Seventy-six persons with SCi and 76 with ABI participated. Persons with SCI had similar scores of
self-efficacy, psychological distress, and family functioning compared with persons with ABI. Significant
others of persons with SCI had on average higher psychological distress levels than significant others of
persons with ABI.
Personal and family adjustment problems six months after clinical discharge were significantly more
common among dyads in which both persons reported low self-efficacy at the start of clinical rehabilitation
compared to dyads in which both persons reported high self-efficacy. In low-efficacy dyads (n=19), 53-65%
of them reported symptoms of anxiety, 53-59% symptoms of depression, and 44-50% problematic family
functioning. In the high self-efficacy dyads (n=63) these percentages were respectively 19-31% (anxiety), 1927% (depression) and 11-19% (problematic family functioning). Restricting the analysis to dyads in with the
significant other was the partner did not change the results.
Discussion and conclusions: Dyads in which both persons have low self-efficacy at admission of first
inpatient rehabilitation are at higher risk for personal and family adjustment problems six months after
discharge.
Clinical message: Screening based on self-efficacy may help health professionals to identify and support
families at risk of adjustment problems.
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Introduction: The implication of colonization with multidrug-resistant organisms (MDRO) and subsequent
patient isolation represents a growing problem in spinal cord injury centers. Isolation measures may
negatively interfere with the outcome in spinal cord injured patients. The aim of this study was to
determine if physical isolation of MDRO positive patients is associated with a worse functional status and
neurological recovery within the first year after acute spinal cord injury (SCI).
Methods: In this monocentric study chart reviews were combined with prospectively obtained neurological
and functional outcome data. Patients with acute (< 6 weeks) traumatic or ischemic SCI were included.
Isolated MDRO positive subjects (n=13) during primary rehabilitation after SCI were compared with a MDRO
negative control group (n=13) matched for functional (Spinal Cord Independence Measure – SCIM) and
neurological impairment (total motor score consists of upper extremity motor score (UEMS) and lower
extremity motor score (LEMS)) based on the International Standards for Neurological Classification of Spinal
Cord Injury (ISNCSCI) up to 40 days after SCI (early stage). SCIM scores and motor scores were obtained at
12 weeks (intermediate stage) and 24 or 48 weeks (late stage) after SCI. Isolation related measures mainly
restricted the use of a variety of machines required for interventions at the body structure/function (e.g.
machine-based endurance and muscular strength training) and activity level (e.g. body wait supported
treadmill) according to the International Classification of Functioning, Disability and Health. Substitutions on
the body structure/function (e.g. resistance bands or weights, arm/leg cycling training brought into the
patient room) and activity level (e.g. parallel bars for walking training or arm suspension devices for
hand/arm use in a room reserved for MDRO patients) were available for isolated patients. On the
participation level, patient training such as practicing the transfer from the wheelchair into the car and
household training in the patient adapted training kitchen was omitted without replacement for MDRO
positive patients.
Results:
Both, isolated MDRO positive (mean duration of hospitalization: 211.6 days, mean length of isolation 97.9
days, correspond to 46 % isolation of total hospitalization) and non-isolated MDRO negative (187.3 days of
hospitalization) subjects demonstrated functional and neurological status, which were not statistically
different between groups at the early stage (mean UEMS/LEMS/SCIM with (+-SEM): 25(4.9)/6(2.6)/7(2.1) of
MDRO positive subjects; mean UEMS/LEMS/SCIM with (+-SEM): 26(4.9)/6(2.9)/8(2.2) of MDRO negative
subjects), at the intermediate stage (mean UEMS/LEMS/SCIM with (+-SEM): 30(3.9)/12(4.5)/27(4.4) of
MDRO positive subjects; mean UEMS/LEMS/SCIM with (+-SEM): 30(4.4)/8(4.1)/32(5.8) of MDRO negative
subjects) and late stage (mean UEMS/LEMS/SCIM with (+-SEM): 35(3.8)/16(5.1)/40(6.3) of MDRO positive
subjects; mean UEMS/LEMS/SCIM with (+-SEM): 32(4.2)/11(4.3)/45(6.8) of MDRO negative subjects).
Conclusion: Extended isolation due to MDRO colonization for almost half of the inpatient rehabilitation
period did not interfere with functional outcome and neurological recovery within the first year after SCI.
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Introduction
One of the most important attention areas at the National Rehabilitation Institute in Mexico is the Spinal
Cord Injury. Contrary to the pelvic limb, there is few evidence and research about the quantitative
assessments of the upper limb, in patients with SCI using movement smoothness as its outcome
measurement. Our objective is to generate a functional rating system capable of distinguishing the motor
impairment degree of patients with SCI. The Sorting Block Box Device (SBB), validated at the Institute, will
be used as the low-cost technological tool to assess the upper limb. Up to date, the SBB has been validated
and recognized as a reliable and robust functional rating tool for children with cerebral palsy. Our project is
sponsored by the National Counsil for Science and Technology (project A3-S-26512)
Methods
32 subjects participated in the study: 16 adults, ages 20-65 with no neurological-impairment history formed
the control group (CG); 16 adults, ages 20-76 with diagnosis of Spinal Cord Injury (due to congenital,
traumatic, infectious, tumor or secondary to systemic diseases) formed the experimental group (EG).
All the subjects used the Sorting Block Box and completed 3 assessments. In total, 3,072 motor tasks were
recorded and analyzed (32 subjects * 2 arms * 3 trials * 16 subtasks). Data was processed and the Spectral
Arc-Length metric was calculated, as the main quantitative measurement (for movement smoothness). A kmeans algorithm was used to create a 5-step scale (Smoothness-based Scale for the Upper Limb Function,
SSULF) in order to analize and compare the results. One-way ANOVA was used to prove statistical
differences between the scale groups and also between the study groups.
Results
Results suggest that there are statistically significant differences between scores from the experimental
groups (healthy vs. SCI, p < 0.01), between each scale level for the motor-impaired subjects (p < 0.001), and
among their affected and less-affected sides (p < 0.01). The scale’s reliability and maximum validity were
calculated, showing a clinical accepted value (around 0.88).
Conclusions
Movement smoothness application as a functional rating system of the upper limb, in patients with SCI,
suggest a novel, reliable and robust method for the assessment and classification of the motor impairment
as shown by our results.
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INTRODUCTION:
Gait is the most studied activity that the human does because it gives us independence and allow us to
move to different places as our principal mean of locomotion. Since spinal cord injury affects the ascendent
and descendent pathways of the spine the ability to transfer weight and maintain posture will be
compromised resulting in most cases the loss of the ability to walk with negative impacts in their quality of
life. That is why one of the main objectives to the rehabilitation of these patients rely on the achieving of a
functional gait.
Among the different types of rehabilitation that exist there is the possibility of making it with robot assisted
orthosis with positive outcomes in strength, functional mobility, and gait distance. However there does not
exist concrete evidence for the optimal training characteristics regarding: time, number of sessions and
progression schemes.
For the reasons stated before it is important to establish the effects of different training locomotion
programs using assisted robotic orthosis which will help develop an effective training program for the
maximum benefit of patients. Being the objective to apply different training locomotion programs with
robot assisted orthosis to patients with chronic motor incomplete spinal cord injury (SCI) with an
impairment scale of C and D based on the American Spinal Injury Association (ASIA).
METHODS
Patients from the National Institute of Rehabilitation with spinal cord injury, ASIA C and D with at least 6
months of evolution with the ability to walk with or without assistance were eligible. They were randomly
assigned to one of the two different training groups with robot assisted orthosis (Lokomat®) for a period of
six weeks with five days of training the difference rely on time being for one group of 30 minutes and the
other on 60 minutes. Through the training period assessments gait spatiotemporal parameters were
evaluated with a GaitRite® walkway system, and a quality of life assessment with a questionnaire (Lisat-9).
Evaluations obtained from the Lokomat and GaitRite were compared within each group to determine
effectiveness. Statistical analysis was performed using SPSS considering all p < 0.05 as statistically
significant.
RESULTS
We trained 26 patients: 14 on the 30-minute group and 12 on the 60-minute group. From the basal
measurements to the end of the training patients had and improve on all the spatiotemporal parameters,
with an increase in stride length, velocity and cadence and a less base of support being significant different
compared to basal measurements. While on the quality of life patients also showed an increase and
resulted significant for both groups compared to the basal measurements. No significant differences
between groups were found.
CONCLUSIONS

Even though there were differences between basal measurements and measurements made at the end of
the training, with benefits on gait spatiotemporal parameters that translates to a better quality of life as
proved on the Lisat-9. With this sample, there are no significant differences between both training groups.
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Introduction: One of the main objectives in spinal cord injury (SCI) rehabilitation is the improvement in
trunk control. Clinical trunk control test (CTCT) and multidirectional-seated postural stability test have been
proposed to estimate trunk control in individuals with SCI. It has been described that multidirectionalseated postural stability can be characterized by measures along few directions. CTCT includes
multidirectional functional reach items where accelerometry may also be useful to improve trunk control
assessment.
Objective: To determine if seated multidirectional reach assessed by accelerometry can predict trunk
control in individuals with spinal cord injury.
Methods: A cross-sectional study performed in hospital setting carried out in 19 individuals with a subacute SCI with any ASIA impairment scale (AIS) and neurologic level to detect a correlation coefficient (r) of
0.60 with a confidence level of 95% and a power of 80%. Trunk control was evaluated with clinical trunk
control test (CTCT) and accelerometry. One accelerometer MTx Xsens was located on subjects’ chest. Mean
magnitude of resultant 3D acceleration was registered during functional reach items of CTCT (items 8 to 13).
AIS and neurological level were registered at baseline. Pearson’s correlation coefficients were calculated
between accelerometry measurements (items 8 to 13) and between accelerometry measurements and
CTCT score. Study was approved by the local institutional review board. Analysis was performed in Matlab
R2018.
Results: Nineteen subjects with SCI AIS A to D, cervical to lumbar neurological level were recruited. Four out
of fifteen statistically significant (p≤0.05) moderate correlations (0.44≤p≤0.55) were found between
functional reach items of CTCT. No statistically significant correlation between functional reach items of
CTCT and total score of CTCT.
Conclusion: Trunk control in individuals with SCI cannot be predicted by accelerometry during seated
multidirectional reach.
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Introduction: SCI mostly affects individuals in the reproductive age group of 15 - 40 yrs. With improvement
in medical sciences the life span of a person with SCI is near normal. Sexuality and Fertility are important
components of a rehabilitation protocol to achieve community inclusion. However, these issues are not
given due importance by patients, their attendants or by the health professionals involved in rehabilitation
due to lack of awareness, cost and stigma.
Patients may have exhausted their savings on SCI treatment and rehabilitation by the time they are
counseled regarding sexuality and fertility. Furthermore mostly expensive procedure of Intro Vitro
Fertilization (IVF) is offered. Despite being affordable, Intra Uterine Insemination (IUI) is not offered to the
patients. The stigma in people from lower socio- economic background further discourages use of IUI as an
alternate modality for overcoming fertility issue in the patients.
Researches show that semen retrieval with adequate motile sperms is possible through various methods in
men with SCI. Unless their female partner has some anatomical pathology in the reproductive organs the
couple can easily conceive through the retrieved semen inserted via Intravaginal Insemination (IVI).
Normally couples inject the retrieved semen through a loaded syringe. Use of Strok® OTC for IVI could be a
more effective procedure than IVI as it can save the number of motile sperms which would have been
otherwise destroyed on way from vagina to uterus.
This report presents the outcome of two cases that were able to conceive successfully using Strok OTC for
IVI in Indian setup.

Methods:
Semen was retrieved through Ferticare vibrator and collected in a sterile container. It was transferred to the
Strok OTC Conceptacle (Condom fitted with cervical cap). IVI procedure was performed by putting the
Conceptacle in the applicator which was then inserted in the vagina in the shortest possible time to save the
damage of sperms. The Conceptacle was left behind and pulled out after 36 hrs. The procedure of semen
retrieval and IVI was synchronized with the most fertile time of the female partner.
Results: Case1: 28 years, D7-8, DOI - 12 June 2016,
Case2: Age 36 years, C5-6, DOI - 23 Jan 2017
Pregnancy in both the cases have been achieved in the first time although they were trying IVI through
syringe from last few cycles but couldn’t succeed.
Conclusion: Male with SCI and his partner should be trained in the procedure of semen retrieval and IVI
during rehabilitation or OPD visits. It could be boon to persons with SCI in the Asian countries where these
facilities are not being sponsored or supported by government and insurance
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BACKGROUND: It is unknown how to best perform vocational rehabilitation (VR) in people with spinal cord
injury or spinal cord disease (SCI/D) and there is a variability in employment outcomes amongst centers .
OBJECTIVE: To describe and compare VR systems, practices and barriers for persons with SCI/D in multiple
countries.
METHODS: A survey including clinical case examples was developed and completed by medical and VR
experts from SCI/D rehabilitation centers in 7 countries between April and August 2017.
RESULTS: Location, timing and funding of VR practices differ. Social security services vary greatly. The age
and pre-injury occupation influences the content of VR in some countries. No participant mentioned lack of
interest in VR among team members as a barrier, but all mentioned lack of education of the team on VR as a
barrier. Other frequently-mentioned barriers were fatigue of the patient, lack of confidence of the patient in
his/her ability to work, a gap in the team's knowledge of business/legal aspects and inadequate
transport/accessibility.
CONCLUSIONS: VR systems and practices differ amongst centers. Barriers encountered during VR are
similar; however, social security services vary. This variability in VR systems and social security services
should be considered when comparing VR study results.
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Introduction
Work Participation (WP) of persons with a physical disability has many advantages for the individual and
society. However, employment rates of persons with disabilities remain low. WP is an important goal in
rehabilitation medicine. Vocational Rehabilitation (VR) is, therefore often part of the rehabilitation program.
Although multiple VR programs are presently executed in clinical practice in different centers worldwide,
the efficacy of these programs is unknown. Ideally, the ICF principles are applied in interventions and
research on VR in SCI. The Work Rehabilitation Questionnaire (WORQ) is a self-report VR assessment based
on the ICF Core Set for VR that could be useful for assessment and outcome measurement in various VR
settings. The WORQ has been translated into many languages. With this study we aim to test the internal
consistency and the test-retest reliability of the Dutch WORQ (WORQ-NL) in persons with physical
disabilities in a VR setting.
Methods
Test-retest design (2-3 weeks interval) of the WORQ-NL. Participants were adults with physical disabilities
(spinal injury, brain injury, stroke, neuromuscular disease, multiple sclerosis, amputation or other severe
orthopedic injury) who had been referred for VR at the Centre for Rehabilitation, University Medical Center
Groningen, The Netherlands. Data were analyzed using SPSS for Windows, version 23.0 (IBM Corp.,
Armonk, NY).
Results (preliminary; data collection ongoing)
A total of 42 participants returned both questionnaires so far, of whom 33 did this within the expected time
interval. Out of these 33 participants, 15 reported mostly minor medical changes and 3 persons reported
job status changes within the time interval, resulting in 14 persons fulfilling all design requirements.
Out of the total group (n=42) the median age was 48 (IQR 39.5-57.5) and 64% were male, 29% were
diagnosed with SCI, 45% were diagnosed with stroke, 67% were married or cohabited, 69% were employed
and 10% self-employed. The median time off-work was 121 days (IQR 71-283). The median time interval
between the two measurements was 15.5 days (IQR 13-22.25).The internal consistency was 0.95 and the
intra-class correlation coefficient (ICC) was 0.9 (95% CI: 0.81-0.95).
In the SCI group (n=12) the median age was 49,5 (IQR 41-58.3) and 83% was male, 75% were married or
cohabited, 75% was employed and 8% self-employed. The median time off-work was 73.5 days (IQR 41.5323.5). The median time interval between the two measurements was 18 days (IQR 13.5-24.75).The internal
consistency was 0.94 and intra-class correlation coefficient (ICC) was 0.89 (95% CI: 0.64-0.97).
Conclusions
The WORQ-NL shows very good internal consistency and test-retest reliability in a multidiagnostic sample of
VR clients, 45% of whom had SCI.
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Introduction
Chronic pain is a common secondary condition in spinal cord injury (SCI), with estimates of severe pain
prevalence ranging from 18 to 65%. As one of the most disabling secondary condition in SCI, pain is
associated with lower self-rated quality of life, well-being, functioning, quality of sleep, poorer mental
health, and poorer health in general. One way to treat any pain is by using medication. The likelihood and
frequency of pain medication use and potential consequent misuse are influenced by factors such as pain
characteristics (namely pain severity, interference, and duration), depression, one’s personality, as well as
demographic, and injury characteristics. This study set out to examine pain-related medication use among
community-dwelling individuals with SCI in Switzerland who suffer from chronic pain. The objective was
describing the prevalence of pain-related medication use among individuals with SCI suffering from chronic
pain, with respect to potential medication misuse, adherence to clinical guidelines and recommendations,
and harmful medication interactions.
Methods
Data comprising self-reported information on pain-related medication use (taken medication, frequency of
use, taken doses) was collected for 157 participants via questionnaires. Frequencies were then descriptively
evaluated, medication interactions examined using interaction tools, and the daily dosages compared to
current guidelines and research.
Results
The most commonly taken medication for chronic pain management among the study participants were
anticonvulsants (38%), opioids (31%), non-steroidal anti-inflammatory drugs (NSAID, 28%), paracetamol
(27%), and antidepressants (21%). Metamizole was found to be taken by 6% of the participants, and 29% of
the participants did not report taking any pain-related medication. No harmful medication interactions were
detected. Adherence to recommended maximum daily doses was very high. The mean daily opioid dose in
morphine equivalent doses (188 mg) was higher than the ‘high dose’ of 120 mg recommended by
guidelines. A relatively large part of individuals suffering from depression were not taking antidepressants.
Conclusion
Findings suggest that there is potential overuse of opioids in the study population. Moreover, potential
underuse of medication was detected in participants suffering from below lesion-level neuropathic pain and
in participants suffering from depression.
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Background
People with spinal cord injury (SCI) suffer from complex secondary health conditions and rely on specialized
health care services, which are often centralized and difficult to reach for individuals living in remote areas.
As a consequence, they might move to regions where they expect better access to care. The aims of this
study were: 1) to identify regions where people with SCI live compared with the general population, 2) to
examine whether their choice of residence is related to the availability of local health care infrastructure,
and 3) to ascertain determinants of their consideration to change residence when aging.
Methods
This study used information from a nationwide Swiss SCI cohort and inpatient hospital discharge data. To
detect clusters in the distribution of people with chronic SCI in Switzerland, a spatial cluster detection test
was conducted using the normative population of a region as offset. To identify associations between the
residential location of people with SCI and infrastructure variables, a negative binomial model was set up at
a regional level with the frequency of people with SCI as outcome, geographical indicators as explanatory
variables, and the normative population as offset. Determinants of the consideration to change residence
when aging were investigated using logistic
Results
People with SCI were not living equally distributed among the normative population, but clustered in
specific areas. They were more likely than the general population to reside close to specialized SCI centers,
in areas with a high density of outpatient physicians, and in urban regions. People with SCI living in rural
areas were more likely to consider relocating when aging than those living in urban areas. However, only a
few people with SCI considered moving closer to specialized centers when such a move required crossing
language barriers.
Conclusions
Good access to appropriate health care services and amenities of daily life seems to play such an important
role in the lives of people with SCI that they are willing to choose their residential location based on local
availability of appropriate health care services.
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INTRODUCTION
Most of patients with spinal cord injury (SCI) have respiratory and cardiovascular trouble through their life.
If it could be possible for patients with SCI to be continuously monitored respiration and pulse without
burden for long-term, their complications might be prevented. However, to monitor their respiration and
pulse for long-term is technically difficult. We reported that non-intrusive measurement methods in bed can
detect the respiration and pulse without the need for the subject to attach any biological sensors, showing
reasonable accuracy by comparison to conventional method utilizing body surface sensor. Also, using this
bed-installed monitoring system, we proposed an analysis method for evaluating these variabilities of
respiration and pulse quantitatively. In this study, we evaluated whether the bed-installed system can
detect the respiration and pulse of the patient with SCI for long-term and its availability for management of
secretions in airways.
METHODS
The participant is 36 years old man with C4 dislocation and C5 vertebral body fracture. The patient’s
neurological classification of SCI on admission was AIS:A and NLI:C4.
The monitoring system using a capacitance-sensitive pressure sensor set under the bed mattress preventing
pressure ulcer. The respiration (0.1~0.5 Hz) and pulse (5~20 Hz) signals can be obtained using an
appropriate digital filter. Each frequency spectrum is calculated every five minutes using the maximum
entropy method. In this process, the peak frequency and bandwidth over 60% of maximum power are
simultaneously detected. The bandwidth divided by the peak frequency show the variation coefficients,
defined as “Respiration Variability (RV)” and“Pulse Variability (PV)”.
This study was approved by the ethics committee of Spinal Injuries Center and conducted according to the
principles expressed in the Declaration of Helsinki.
RESULTS
The bed-installed monitoring system could continuously collect overnight’s data of the RV and PV of the
patient for more than three months. The system could detect managements of secretions by a medical staff
and distinguish the respiratory signal during, before (-0.2~0.2), and after the management(-0.1~0.1). The
fluctuation by the body motion could be observed during management. From these results, the RV
increased by respiratory deconditioning due to secretions and decreased by the care.
CONCLUSIONS
In the patient with SCI, the variabilities were successfully detected through the spectrum analysis for the
respiratory and pulse signals, respectively. In particular, the RV index could be useful means for detecting
respiratory deconditioning by the secretions and the effectiveness of management. Further investigations
will be needed such as evaluation in more participants and availability of PV index.
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Introduction
Spinal cord injury-induced immune deficiency syndrome (SCI-IDS) is believed to result from the loss of
neuronal regulation of the immune response in body regions below the injury level. The result is reduced
ability to fight infections and to achieve wound healing with the consequence that even small scratches to
the skin surface can lead to large non-healing wounds that slowly grow in size and lead to severe follow-on
complications.
Micropore particle technology (MPPT) is a CE-marked treatment for wounds. MPPT is not antimicrobial but
acts as a passive immunotherapy that treats wound infections and advances healing. By a combination of
absorption, capillary action and evaporation, it removes exudate from the wound surface and in parallel
removes toxins and enzymes, secreted by bacteria and fungi to inhibit the immune cells, and creates holes
in the surface of biofilm. This combination disrupts the weaponry of microorganisms and returns control of
the wound to the immune system. In a comparative clinical study, it was able to remove wound infections
60% quicker than antibiotics and antiseptics.
The purpose was in a case-series to evaluate the use of MPPT in individuals with SCI in wounds below the
level of injury.
Methods
Cases were identified in collaboration with SIA, the UK Spinal Injuries Association, and the NHS. The wounds
were washed with water, dried, a 1-3 mm layer of MPPT was applied to the entire wound surface and
covered with a highly permeable dressing. The wound was allowed access to air as much as possible. MPPT
was applied once daily until the infection was removed.
Results
MPPT was in all cases able to reduce the infection. The outcome depended upon the state of the wound at
start of treatment.
For wounds and pressure injuries less than 2 months old, MPPT removed the infection and led to closure.
For stage 3 pressure injuries, even when many years old but without complicating features such as
tunnelling, MPPT was able to promote closure, usually in less than 3 weeks following daily application for 34 days.
For older stage 4 pressure injuries associated with secondary complications such as osteomyelitis, cellulitis
and extensive tunnel formation, MPPT was able to bring the tissue infection under control in areas where it
was possible to apply it to the wound surface and to remove associated cellulitis. However, if the network of
tunnels in the area was extensive and prevented application of MPPT throughout their structure, it would
not be possible to remove the infection residing in these. The same was necessarily the case for
osteomyelitis. In these cases, MPPT was used to reduce the tissue infection in preparation for surgical
intervention to address tunnelling and osteomyelitis and post-surgically to support the healing process.
Discussion
The study found that MPPT is an effective wound treatment in SCI-IDS. An important goal must be to
implement early treatment while the injury is young. This would reduce the number of pressure injuries
requiring surgical intervention, secondary complications, treatment duration, costs, and impact on patient
quality-of-life.
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Long-term paired associative stimulation (PAS) is a novel treatment under investigation for patients with
incomplete spinal cord injury (SCI). PAS comprises transcranial magnetic stimulation (TMS) and peripheral
electrical nerve stimulation (PNS) given in a synchronous manner in order to induce beneficial plastic
changes in human corticospinal tract. I have evaluated all patients participating in PAS-SCI project
conducted at Helsinki University Hospital before, during and after the treatment. I will present a summary
of all patient data obtained by manual muscle testing and functional tests in this project so far.
I will present the clinical results of the following completed and ongoing projects:
1)
Pilot work on PAS in SCI, n = 2 patients, AIS C, treatment duration = 12 weeks. Two patients
participated in this study. Motor scores of upper limbs of the tetraplegic patient increased and the patient
gained ability to grasp objects. Paraplegic patient regained dorsiflexion and plantarflexion of both lower
limbs; these movements were completely absent before stimulation period (Shulga et al, 2016, Spinal Cord
Series and Cases).
2)
The effect of PAS on hand motor score of patients with tetraplegia of traumatic origin, n = 5
patients, AIS B-D, treatment duration = 4 weeks. In all patients, motor scores of the upper limbs increased
and kept increasing also without stimulation during follow-up period (1 month). PAS was found to be more
effective than PNS alone (Tolmacheva et al, 2017, Journal of Neurotrauma).
3)
The effect of PAS on hand motor score of patients with tetraplegia of neurological origin, n = 5
patients, AIS D, treatment duration = 6 weeks. Hand motor scores of all patients increased and kept
increasing during the follow-up period (6 months). These changes were accompanied by functional gains
(Tolmacheva et al, submitted).
4)
The possibilities of PAS to improve motor scores and hand function when applied for as long as
improvement is observed, n = 1 patient, AIS B, treatment duration = 1 year 2 months. Hand motor scores
and SCIM scores of the patient kept increasing throughout the stimulation period. The patient regained the
ability to eat, groom and dress the upper body independently, among other (Rodionov et al, submitted).
5)
The effect of PAS on leg motor score in tetraplegic patients (n = 5 patients, AIS D, treatment
duration = 8 weeks). Leg motor scores and walking improved in all patients involved in this study (follow-up
ongoing, manuscript in preparation).
6)
The effect of PAS on leg motor score and walking in a chronic incomplete paraplegic patient (n=1
patient, AIS D, treatment duration 3 months + 3 months with 9 months conventional rehabilitation inbetween). Before treatment, the patient was not able to walk overground without weight support. After
treatment and during 2-month follow-up period, the patient was able to walk 160 meters with a walker
without weight support (Manuscript in preparation).
Double-blind, randomized, sham-controlled study of this technique in SCI patients at the subacute stage (n=
20 patients, treatment duration = 3 months) is starting at Helsinki University Hospital.
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Introduction
Body weight supported treadmill training (BWSTT) with the robot suit Hybrid Assistive Limb (HAL;
Cyberdyne Inc., Japan) has been introduced as a gait training tool in patients with chronic spinal cord injury
(SCI). Several studies have indicated that BWSTT with HAL improved walking abilities for chronic SCI patients
with some residual lower limb motor function. However, it is not known if such training can benefit for
balance function. The purpose of this study is to compare the improvement in balance function by BWSTT
with HAL and the initial walking ability at baseline in chronic SCI patients.
Methods
Sixteen patients (5 women, 11 men: mean age 42.6 ± 16.1 years) with chronic SCI (mean time since injury
48.9 ± 27.2 months) underwent 60-sessions of BWSTT with HAL (60 min per session, 2–5 sessions per week).
The mean Walking Index for SCI II (WISCI-II) at the time of enrollment was 7.2 ± 6.0 (range 0-17). Outcomes
without HAL included 10-meter walk test (10MWT), timed up and go (TUG) test, 2-minute walk test
(2MinWT), Berg Balance Scale (BBS), Barthel Index, and Functional Independence Measure (FIM). These
measurements were evaluated at baseline and after 20-sessions, 40-sessions, and 60-sessions. Statistical
analyses were performed using IBM SPSS Statistics ver. 25.0 (IBM Japan, Japan), with the signiﬁcance level
set at P <0.05. The data were assessed using repeated measures analysis of variance or Friedman’s test with
the inner subject factor of session. Post-hoc analysis was used to assess major significant effects.
Results
The mean frequency of sessions was 2.5 ± 1.0 per week. In patients with the initial WISCI-II score of more
than three, walking ability without HAL measured by 10MWT (from 0.25 ± 0.31 [m/s] at baseline to 0.32 ±
0.34 [m/s] after 60-sessions), TUG test (from 92.2 ± 85.5 [s] at baseline to 67.9 ± 61.2 [s] after 60-sessions),
and 2MinWT (from 23.6 ± 25.2 [m] at baseline to 31.0 ± 29.9 [m] after 60-sessions) showed significant
improvement. The BBS score significantly increased (from 10.3 ± 10.4 at baseline to 14.9 ± 14.0 after 60sessions) when result of all patients are included. When compared according to the initial walking ability,
the patients with baseline WISCI-II score of three or less improved balance in sitting position. On the other
hand, patients with baseline WISCI-II score of six and over improved dynamic balance in standing position.
With respect to ADL, while no remarkable improvement was found in fifteen patients, the scores of Barthel
Index and FIM increased in one patient with the highest walking ability at the baseline.
Conclusions
Our findings suggest that BWSTT with HAL in chronic SCI patients could lead to better trunk postural control,
regardless of the initial walking function.
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BACKGROUND Quality assurance in the rehabilitation process of patients with a newly acquired spinal cord
injury (SCI) is of high importance for optimal care of these patients. Quality management requires standards
for outcome measures such as clinical assessments. Clinical assessments have been recommended by
societies, but it is unclear, whether the current recommendations can be implemented in the daily routine.
This study aimed at assessing the time to selected clinical assessments in comparison to existing
recommendations during first rehabilitation of patients with a newly acquired SCI.
METHOD In this retrospective chart analysis, adult patients with a newly acquired SCI admitted for first
rehabilitation to a specialized rehabilitation clinic between December 2013 and December 2014 were
included. Time to selected clinical assessments was analyzed using time to event analysis and graphically
represented using Kaplan Meyer Plots.
RESULTS Of the 105 patients included in this study (median age 58 years, 29% female), 39% were paraplegic,
61% had a traumatic SCI and 59% had a complete lesion. Of all patients, 100 (95%) had an ISNCSCI at least
once during their first rehabilitation. Median time to ISNCSCI after hospital admission was 20 days (95%-CI
16; 24). In 28 (28%) patients, the ISNCSCI was performed within the recommended first 8 days after hospital
admission. Median time to ISNCSCI after SCI was 37 days (95%-CI 31; 43) and is recommended to be
performed within the first 40 days after injury. 72 (79%) patients had this assessment within the
recommended time of 14 days after hospital admission. Median time to manual muscle test after hospital
admission was 5 days (95%-CI 4; 8). 72 (79%) patients had this assessment within the recommended time of
14 days after hospital admission. Median time to first electrophysiology assessment was 41 days
(recommended: <40 days, achieved: 50%). Median time to first urodynamic testing was 67 days
(recommended: <84, achieved: 90%). Median time to first lung function test was 64 days (recommended:
<40 days, achieved: 49%).
CONCLUSIONS We show that there is a relevant gap between recommendations and clinical routine of time
to first assessment after SCI. To implement a meaningful and realistic standard, combining integrated
awareness of health professionals, adequate resources to conduct assessments and suitable controlling
systems to evaluate quality are necessary.
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Background: Rehabilitation of patients with spinal cord injury (SCI) includes many aspects such as the health
condition, structure, function, activity and participation, the environment and personal aspects in an
interprofessional team. Standardized procedures as well as individualized, patient-centred care (PCC) are
discussed as key concepts in the management of complex health conditions. To date, little is known how
health professionals in clinical practice experience both concepts together with their patients on the micro
level. The aim of this study was to explore the perception of health professionals on PCC and
standardization in the specialized management of patients with a SCI.
Methods: The study was conducted at the Swiss Paraplegic Centre (SPC), an acute, rehabilitation and
outpatient clinic in Switzerland specialized in the treatment of patients with SCI. We performed twelve
semi-structured interviews with a purposive sample of healthcare professionals (physicians, physio
therapists, occupational therapists and psychologists). The interviews have been verbatim transcribed and
analysed using a thematic analysis approach.
Results: Health professionals (HP) described a more individualized and realistic goal setting and a better
understanding of the patients’ needs and wishes by using PCC. On the other hand, standardization allowed
to measure the patient’s functioning in a better and comparable way. Regarding the partnership, PCC
facilitated a closer relationship and a higher commitment by the patient, while standardization served to
keep a professional therapy and ensures to offer the best treatments available. PCC positively influenced
the patients’ abilities by fostering self-reflection in the patient. HP’s reported also that they were able to
provide the patient with the impression of a more valuable and competent person using a PCC approach. In
addition, influencing factors such as the experience and characteristics of the patients and the HP’s field and
his skills determine how the weighting of PCC and standardization is carried out in daily practice. Especially
patients with a disease and progression deterioration may profit from a personalized treatment, while the
structure and guidance of standardization can be helpful for early-stage patients who suffered an accident.
From HP’s with a psycho-social oriented profession it has been reported that they use a mainly patientcentred approach. Nevertheless, HP’s identified the PCC approach combined with standardization as an
essential part of clinical practice, leading to increased patient satisfaction, higher transparency and
efficiency and an improvement of the treatment outcome.
Conclusion: HP’s are aware of PCC as well as standardization and integrate both concepts with their special
focus to optimize management. Further knowledge about strengths and weaknesses of both perspectives
and education about a careful combination of standardized procedures and individually adjusted treatment
may lead to increased quality in rehabilitation.
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Background: Outcome measures are integrated part of the clinical rehabilitation quality management and
picture effects of medical and therapeutic interventions in relevant parts of functioning. Due to the
complexe situation of individuals with spinal cord injury (SCI) an agreement process on a required set of
assessments is ongoing in different national and international medical societies like the German-speaking
medical SCI Society (DMGP). The aim of this project was to describe an institutional standard of regularly
performed outcome measures, to define time of assessments, to engage involved health professionals and
to consent on an implementation strategy including information, education and controlling.
Method: Situational analyses of performed assessments and comparison to guideline recommendations
from DMGP, consensus process and implementation following the structure of a multi project management.
Results: Currently about 41 assessments from several disciplines are performed during initial rehabilitation
and 10 more than once. Assessments about the autonomic nervous system, the mental health, participation
and environment are still missing. As a first milestone 10 examinations, 23 assessments and two
questionnaires were described as the „Nottwil“ standard. In the subgroup individuals with tetraplegia five
assessments and one examination and in the subgroup individuals with walking ability five assessments and
one examination were added. Time points were defined as intervals according to a realistic implementation
strategy as for example between the first day and the 21rd after admission. In case of more than one
responsible profession one was defined responsible for the documentation and discussion with the other
professions recommended. For example urological function should be discussed with nurses, urologists and
rehabilitation physicians. In addition to the already integrated assessments in the clinical information
system, the newly initiated assessments (Autonomic Standards Assessment Form, Spinal Cord Injury Pain
Instrument, International Spinal Cord Injury Pain classification, Hospital Anxiety and Depression Scale,
Montreal Cognitive Assessment, WHO-QoL BREF) will be introduced in a paper version. The structure of the
discharge report will integrate the outcome measures of the standard including time of assessment, reason
for non-performance and results. The controlling system will be manually in a first phase and prepare the
second phase to be a computerized reminder system. To guarantee the implementation a detailed
information and education system for involved professions is planned. The pilot phase will start in July 2019.
During the development phase a core team led the project, five meetings with 18 representatives of all
engaged professions took place and all milestones were presented to the management of the clinic.
Discussion: The structure of the multi project management supported the development and
implementation of the „Nottwil“ Standard. The involvement of all professions was necessary to engage the
different perspectives, to realize differences between guideline recommendation and daily business and to
prepare implementation and controlling. Evaluation of performance and integration of outcome measures
in the clinical management is planned as a next step.
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Introduction
Sustainable return to work requires a good match of a person’s capabilities, characteristics and health
condition-specific needs with the demands and characteristics of their job. Therefore, job matching
represents a key procedure in vocational integration services of persons with spinal cord injury. In a recent
project, Nützi et al. (2019, in Disability and Rehabilitation) developed the prototype of a comprehensive
occupation-specific job matching tool for vocational integration of persons with spinal cord injury. In a
pretest with vocational integration professionals from the Swiss Paraplegic Center (SPC) in Nottwil, the tool
was considered promising for facilitating the determination of suitable target jobs and a customized
intervention planning in vocational integration.
In a follow-up project, we aim (1) to develop a web-based tool version including a user manual, (2) to
practically test the tool’s applicability and usability in the context of vocational integration services, and (3)
to illustrate the application of the tool in vocational integration practice.
Methods
The study makes use of a qualitative design involving a user-centered tool development approach. The tool
will be developed in close collaboration with the vocational integration professionals at the SPZ
representing the future tool users. The development process will be completed with a usability test
involving simulation exercises related to typical tasks professionals are faced with in the vocational
integration process. For testing the tool’s applicability and usability, it will be applied in all inpatient and
outpatient vocational integration interventions at the SPC taking place in 2020. The users’ experiences will
be collected by semi-structured questionnaires and focus group discussions with the vocational integration
professionals and their clients. Case studies involving non-participant observations will be carried out to
illustrate the application of the tool in practice.
Results
The development of the web-based tool version in close collaboration with the vocational integration
professionals is currently ongoing. By using a user-centered approach of development and implementation
and involving the future users right from the beginning, we expect a high usability and applicability of the
tool in vocational integration practice of persons with spinal cord injury.
Conclusions
By illustrating how the collaboration between research and practice can help to translate evidence-based
research into the setting of vocational integration practice, the present project provides a sound example of
implementation sciences. Such user-centered research is strongly needed to ensure the practical
applicability of instruments in vocational integration that indeed have the potential to make a contribution
towards a sustainable return to work of persons with spinal cord injury.
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In spinal cord injury (SCI) subjects, in addition to motor and sensory loss, cognitive impairments in memory,
concentration, executive functions, attention and learning have been also described. Why and through
which mechanisms a spinal lesion may induce cognitive deficits is an open and widely discussed question.
Studies on sensory deprivation (deafferentation) suggest that loss of somatosensory input from lower limbs
to the central nervous system in SCI may influence cortical activity and subsequent cognitive task efficiency.
The present study aims to analyze cortical changes related to the SCI course adopting a neurophysiological
approach. Specifically, by means of electroencephalographic recording (EEG), preparatory cortical activities
has been investigated in subjects with paraplegia. EEG and behavioral data were recorded simultaneously in
a visual-motor discrimination Go/No-Go task performed with the right upper limb. The aims of the study
were to evaluate whether: a) Reaction Times (RT) slowing previously observed in chronic subjects may be
present also in acute and sub-acute subjects; b) RT slowing could be predicted by scalp recorded
preparation activities; c) preparatory activities would change over time after SCI.
We collected data from subjects at three different time from lesion (TFL): acute (1-2 months), subacute (3-5
months) and chronic (6-9 months); subjects were also compared to an age- and gender-matched healthy
group. SCI subjects participated to one, two or three experimental sessions of the task: we considered three
SCI groups (nine individuals each) based on different time from the injury onset to evaluate the effects of
SCI on cortical activities as a function of time.
The stimuli were four squared configurations made by vertical and horizontal bars presented centrally on a
dark gray background. The Go/No-go task was explained: two stimuli were defined as targets (go stimuli)
and the other two as non-targets (no-go stimuli). Participants were asked to respond as fast as possible to
go stimuli by pressing a button with their right index finger, and to withhold the response when no-go
stimuli appeared. They were also asked to be accurate, avoiding anticipations, false alarms and missing
errors.
Results indicate that response time (RT) was slower and percentage of omissions was higher in SCI subjects
than healthy, independently from time from lesion (TFL). Also, the proactive motor preparation, indexed by
the Bereitschaftspotential (BP), and the prefrontal cognitive control, indexed by the pN component, showed
reduced amplitude in SCI subjects, independently from TFL. Conversely, TFL effect was observed in the BP
topography, which showed a more posterior focus in sub-acute and chronic groups than healthies.
Interestingly, despite this posteriorization, the BP amplitudes maintained the well-known correlation with
RTs.
Overall, SCI affects cortical reorganization independently from TFL, regarding proactive activities for action
inhibition and reaction time; conversely, a TFL effect was observed in the topography changes related to the
cortical areas involved in proactive motor activity. Present data are in line with growing evidence of brain
changes after SCI, in particular, focusing on cognitive effects and evidencing possible functional mechanisms
related to motor and cognitive readiness processing of relevance for SCI rehabilitation programs.
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INTRODUCTION
Recent epidemiological studies demonstrated that a large proportion of new SCIs present as incomplete
lesions and therefore are likely to regain walking function. Furthermore. recovery of locomotion has
become a major objective of new pharmacological and rehabilitative interventions. As a result, the scientific
community has emphasized the need for validated outcome measures to assess these new proposed
interventions. The Walking Index for Spinal Cord Injury (WISCI) has been validated for use in clinical trials
and measures walking for a 10 meter distance by 21 levels integrating walking aids, braces and physical
assistance, but does not measure different distances speed or efficiency. For clinical trials it has been
suggested to advance SCI subjects from their self-selected level (SSWISCI) to the maximum one (MAXWISCI).
In the present work we aimed at assessing speed and energy consumption at different WISCI levels (SS and
MAX) and we hypothesized that the self-selected level of walking has greater efficacy (energy expenditure,
velocity and distances) than ambulation at higher levels.
SUBJECT & METHODS
We included patients with chronic traumatic and non-traumatic SCI with incomplete lesions and preserved
walking capacity.
The walking level most often used by the patient either in the home or community was proposed as selfselected level (SSWISCI). The MAXWISCI level was determined by two raters independently.
The following assessments were performed at SSWISCI and MAXWISCI:
Ten Meters Walk test (10MWT).
Six Minutes Walk test (6MWT).
Speed recording at 10, 50 and 100 meters. Physiologic Cost Index (PCI)
Statistical analysis: Parametric analysis was performed by means of Paired T-test to find differences
between SSWISCI and MAXWISCI with regard to velocity and PCI for all the distances.
RESULTS
The study involved 35 patients (22 males / 13 males. Mean age 53.4  19.1 years).
SSWISCI levels ranged from WISCI level 9 to 19, with a median of 16. MAXWISCI levels ranged from 12 to 20
with a median of 16.
Walking speed at SSWISCI was significantly higher than at MAXWISCI for 50 (0.62 ± 0.29 m/sec vs 0.49 ± 0.3,
p<0.01) and 100 meters walking (0.57 ± 0.3 m/sec vs 0.44 ± 0.3, p<0.01).
As to energy expenditure patients walking at a MAXWISCI levels, the PCI was significant higher for 50 (0.54 ±
0.49 beats/sec vs 0.77 ± 0.8, p<0.05) and 100 meters (0.55 ± 0.3 beats/sec vs 0.67 ± 0.45, p<0.01), but not
for 10 meters walking compared to SSWISCI.
With regard to the 6MWT, at SSWISCI, both the walked distance (198.5 ± 93 vs 162.7 ± 77.5 meters, p<0.01)
and the speed (0.51 ± 0.27 vs. 0.39 ± 0.27 m/sec, p=0.002) were significantly better than at MAXWISCI.
CONCLUSIONS

Findings confirm that chronic SCI subjects may increase their WISCI level of several levels, but with lower
speed and autonomy and higher energy consumption. Differences between SSWISCI and MAXWISCI appears
only at 50 meters and suggest that testing is more sensitive at distances longer than 10 meters.
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Background: the 10-meters walk test (10MWT) and the 6-minute walk test (6MWT) have been
recommended for assessment of walking ability in spinal cord injury (SCI) patients. Both test suffer from a
problem of standardization. With regard to the 10MWT, although a dynamic start is recommended, in about
half of the manuscripts a static start was used.
As to the 6MWT the American Thoracic Society, which originally standardized the test for use in patients
with pulmonary diseases, recommended that the test be performed on “…a long, flat, straight, enclosed
corridor with a hard surface that is seldom traveled... The walking course must be 30 m in length…”. The
test, however, has been performed with a variety of track shape and distances and only few studies of SCI
defined distances and turns , while others did not identify the shape of the track or the frequency of turns .
Therefore, we propose to test the following hypotheses:
10MWT: the 10MWT has comparable results if performed with and without the dynamic start and
the results of the two methods are highly correlated; and the evaluation of speed for a 10 meters distance
has good inter and intra-rater reliability if performed with a static start.
6MWT: the results of the 6MWT depend on the length of the track (i.e. the number of turns)
Patients and methods: 37 patients (28 males, 9 females); median age was 59 years (interquartile range 25,
full range 58); median time since onset of SCI was 24 months (interquartile range 52.5, full range 103). Non
traumatic etiology in 20/37 patients.; level: 12 cervical, 14 thoracic, 11 lumbar; ASIA Impairment Scale: 35
D / 2 C. Patients assessed with the 10MWT (with/ without dynamic start) and the 6MWT ( short or long
track) by two blinded raters to evaluate inter/ intra-rater reliability.
Results: The 10MWT was performed in a median of 19 seconds (25th-75th interquartile range 13-28) with
the dynamic start and in a median of 18.4 seconds (25th-75th interquartile range 12.6-29.9) with the static
start (p=0.092). The correlation between the results of the two methods was between 0.981 and 0.995. The
inter and intra-rater reliability were between 0.950 and 0.992 for both methods. The 6MWT showed
significant differences according to the track length: patients walked a median of 226.7 meters (25th-75th
interquartile range 123.2-319) on the longer track (50 meters) and a median of 187.6 meters (25th-75th
interquartile range 69.7-240.6) on the short one (10 meters) (p<0.01). The correlation between the results
of the two methods was between 0.909 and 0.929 . The inter and intra-rater reliability were between 0.986
and 0.998.
Conclusions: the 10MWT shows high inter/intra-rater reliability and comparable results with both dynamic
and static start. The evaluation of speed on 10MWT could be assessed with a static start and combined
with the WISCI. The different testing conditions of the 6MWT (track/turns) results in significant differences
that need standardization for use in future trials.
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INTRODUCTION
Post traumatic syringomyelia (PTS) is the development of a cavitation within the spinal cord after a vertebral
lesion with or without an injury of the cord. It is characterised by dissociated sensory loss, lower motor
neurone disturbance (almost exclusively confined to upper extremities and trunk), impairment of long tract
functions and trophic skin disorders. An extension of this process into the brain stem leads to the syndrome
of syringobulbia with involvement of the cranial nerves and of the reticular substance..
CASE REPORT
A 36 years-old woman suffered a T6 vertebral fracture with spinal cord injury because a sport accident 1999
with complete (AIS A) lesion. She underwent conservative treatment with immobilisation for 6 months and
then rehabilitation resulting in complete wheelchair independence. She returned to a full social and
vocational life including agonistic sport activity for a long time. A few months prior to MRI examination she
developed neck and left shoulder pain without other symptoms.
Magnetic resonance (MRI) images of the thoracic and cervical spine showed a large cavitation involving the
cord beneath T6 and the medulla. Septations were present both at the spinal cord and medulla levels. The
MRI also showed the presence of severe kiphosis at fracture level together with spinal cord compression.
The neurological examination showed the pre-existing picture of complete paraplegia. The sensory
examination of the dermatomes beneath the lesion level did not show any sensory loss with the exception
of a slight heat and pain sensation deficit in the C8 dermatome. With regard to muscle testing, the patient
did not show any strength loss. Tricipital jerk was reduced on the left arm. Cranial nerves examination did
not show any deficit and the patient did not refer of cardiac and respiratory problems.
The patient underwent neuro-surgical examination, but surgery was excluded because of the presence of
septations which make it difficult to void the cavity with a shunting procedure and because of the high risk
of bleeding with concurrent cavity enlargement and acute cardio-respiratory insufficiency.
DISCUSSION
The case we presented is somehow typical of PTS syndrome. The patient had a SCI several years before the
finding of PTS. She underwent conservative treatment which resulted in a vertebral healing with kyphosis
and persistent spinal cord compression. The patient was asymptomatic, as the pain she presented and
which was the cause of MRI examination disappeared after treatment with non steroid anti inflammatory
drugs and muscle-relaxants; therefore the symptom probably was not related to the presence of the syrinx,
but to neck and shoulder muscles contracture. What is surprising in the present case is the dimension of the
cavitation which ascends from the fracture level up to the cervical spinal cord and to the medulla, occupying
the largest part of these structures. As it has been demonstrated that there is a relationship between the
length of the syrinx and the neurological deterioration and that cardio-respiratory symptoms may occur due
to the involvement of the intermediate reticular formation, we would expect a much more severe clinical
picture.
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Introduction
The poster presents a new publication “Exercise despite limitation” which is meant for patients in chronic
phase of spinal cord injury who are bedridden due to the treatment for pressure sores. Accepting a limited
regime with complete relief of the affected area is essential for treatment of pressure ulcer. Delaying the
relief regimen often leads to treatment complications, in severe cases to plastic surgery. Moreover, the area
with scarred tissue is more prone to the emergence of repeated defects.
Methods
A frequent reason why the relief regime is not followed is the fear of decrease of physical condition and the
associated loss of self-sufficiency. However, the healing of bedsores is complicated without strict
compliance with the relief rules and the risk of complications increases. Up to 55% of patients hospitalized
with pressure sores at Spinal Cord Unit in Motol University Hospital (SCU Motol) are admitted from home
living. Pressure sores must be resolved by plastic surgery in 59% of these patients. The most of these
patients didn´t accept strict healing regime during former homecare.
The selection of exercises is primarily targeted at paraplegic patients who make up over 60% of all patients
with pressure sores monitored at SCU Motol. Pressure sores are at a location requiring immobilization of
the patient in 57% of cases. We selected a clear sequence of exercises with an exact specification of
indications for particular localizations of bedsores. Our intention is to motivate patients to start relief
regime before the situation requires hospitalization, to offer an active solution.
Results
The publication provides patients in a relief regime with information on how to use time actively and
prevent complications related to immobilization. Patients thus can exercise independently using effectively
permitted positions effectively. This brochure is available for patients online or they can get it personally at
SCU for free.
Conclusions
The main content of the poster is the presentation of different sections of the booklet. Furthermore it
contains a rationale behind the need for this publication. The poster should also be a reminder of the
importance of the topic.
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Introduction:
Transanal irrigation (TAI) using Peristeen® anal irrigation system (Coloplast, Denmark) has been applicable
to medical insurance for patients with neurogenic bowel dysfunction (NBD) due to spinal cord disorders
since last year in Japan. This study is to examine usefulness of the TAI for Japanese NBD patients in our
institute.
Methods:
This is a prospective study in a single center without randomized control. Among our in and out patients
with NBD due to spinal cord disorders, cases without enough improvement by standard bowel care were
enrolled in this study after informed consent. They were instructed to do TAI every day in the first 2 weeks,
and every other day in the next 8 weeks. The primary endpoint was satisfaction rate using visual analogue
scale (VAS) at before, after 2 weeks and 10 weeks, and the secondary endpoints were neurogenic bowel
dysfunction score (NBD score), a rate of cases wishing to continue TAI at the time of 10 weeks after, and so
on.
Results:
A total of 19 patients who began TAI from March 2017 to January 2019 were enrolled. The patient
characteristics were as follows: median age was 37 (17-52) years old; male was 15 cases, and female 4;
original disorders were spinal cord injury in 13 cases, spina bifida 3, spinal cord infarction 1, spinal
arteriovenous malformation 1, and encephalomyelitis 1; paraplegic levels were cervical in 3 cases, thoracic
11, and lumbar 5; ASIA impairment scales were A in 10 cases, B 2, C 3, and D 4.
A rate of cases completing 10 weeks TAI was 78.9% (15/19 cases), and the satisfaction rate using VAS and
NBD score were significantly improved from 2.7 to 5.5 (2 weeks) and 6.0 (10 weeks), and from 19.3 to 13.8
and 14.1, respectively. A rate of cases wishing to continue TAI 10 weeks after was 63.2% (12/19), where
61.5% (8/13) cases of spinal cord injury, 100% (3/3) of spina bifida, and 33.3% (1/3) of the other were
included. Serious adverse events that originated in TAI were not observed.
Conclusions:
TAI using Peristeen® anal irrigation system was useful for Japanese NBD patients with spinal cord disorders,
which was able to be operated safely.
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Background: Spinal Cord Injury (SCI) is a devastating condition that not only causes functional and
psychological challenges but also leads to socio-economic challenges. Acute and Long-term complications
are very common in SCI. Urinary tract infections are one of the most common complications noted after
discharge to the community. Intermittent Catheterization (IC) is well-known and recognized method of
bladder management used by SCI individuals. It has been noted that most of the individuals follow re-use of
intermittent catheters but the challenges, and potential risks associated with this are not well understood.
Purpose: To explore the viewpoint of SCI community dwelling individuals on re-use and single use catheter
for IC along with the possible risks and benefits involved.
Methodology: A follow-up was conducted on SCI individuals who were discharged to community. Semistructured interview was conducted. Patients were asked set of open-ended questions regarding the IC
management and care including socioeconomic status, hygiene care of IC, instantaneous usability, storage,
cleaning method etc. Qualitative data was transcribed and analysed.
Results: Out of 87 SCI individuals (n=52 Paraplegics, n=35 tetraplegics) aged 21-40 years using IC for atleast
6 months, nearly half of SCI individuals n=36 (41.37%) supported the re-use of catheter over single-use.
N=15 Paraplegics supported the views on the re-use of IC and N= 21 tetraplegics and their caregivers
complemented the re-use of IC in the home due to financial constraints. As per the Kuppuswamy scale, the
income of all the patients practicing the re-use of IC lie in the range of 6000 – 18949 INR. The main
advantage reported by the individuals with the re-use of catheter is that it reduces the family income
burden. Individuals also reported that the disadvantages of single use IC included unavailability of
disposable catheters at local place and cost. As per patients perception re-use of catheter was associated
with urinary tract infections, urethritis, stricture, stones, urethral trauma or injury. All 36 SCI individuals
stated that the re-use of catheter should be advised while considering their local environment needs.
Conclusion: In this study participants expressed their interest in re-using catheter as a suitable option
mainly due to financial considerations. However, clean techniques, frequency and time duration should be
considered. Furthermore, safety and acceptability of such a method would require appropriate guidelines
and clinical trials.
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Introduction:
Cervical SCI patients are most vulnerable to respiratory illness in the first year after injury leading to
significant mortality. They also continue to suffer from respiratory complications throughout life. In
different studies in India the cervical SCI constitute 52.6% of cases.
The aim of our study is to evaluate the effectiveness of respiratory rehabilitation program consisting of
tracheostomy tube (TT) decannulation protocol with the help of the respiratory team which comprises
intensivist, respiratory consultant, respiratory physiotherapist and respiratory nurse counselor.
Methodology:
The one group posttest (without control group) study design has been applied to all high level SCI patients
with tracheostomy from the study period of November 2018 to March 2019.
Inspite of the relevance and importance of decannulation, there is no universally accepted protocol for this
vital transition. Presence of intact sensorium, coordinated swallowing and protective coughing are the
minimum requirements for clinical judgement of successful decannulation.
Tools used for the study were tracheostomy weaning checklist and maintenance checklist after weaning
from tracheostomy.
Result:
The respiratory rehabilitation protocol was applied to 18 tetraplegic treacheostomy patients with high cord
injury with ASIA impairment scale A (39%), B (39%), and C (22%) injuries, with the help of respiratory nurse
counselor who provide individualized respiratory care to the patients by counting SBC, assist in using
spirometry, effective suctioning, aseesing coughing effort of patients and counseling and closely monitor
decanulation criteria on a regular basis. Eighty eight percent (16 out of 18 patients) patients were
successfully weaned from tracheostomy based on certain criteria like - SpO2, radiology reports,chest
auscultation, coughing efforts, deep breathing exercises and independent management of secretion.
Conclusion:
The proposed protocol of respiratory rehabilitation for TT-dependent SCI patients shows promising results
in terms of changing the care used for these patients. Successful implementation of this protocol is
dependent on careful planning,detailed communication between the rehabilitation specialist, intensivist
and the individualized quality care of respiratory nurse during the process. Specialist respiratory nurse
ensures that the patients get access to a health professional who can assess all their needs and manage
these effectively.
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Introduction: In Canada, community-based spinal cord injury (SCI) organizations aim to help the estimated
85,500 individuals living with SCI adjust following their injury. One flagship program developed toward
attaining this goal is SCI peer mentorship, which consists of connecting trained SCI peer mentors with fellow
individuals living with SCI. Although a handful of studies have attempted to demonstrate the importance of
community SCI peer mentorship programs, the impact of peer mentorship programs on adults living with
SCI is still unclear. That is, how does participating in peer mentorship programs lead to specific outcomes for
adults living with SCI. Therefore, the aim of this study was to work with SCI community partners and identify
outcomes by synthesizing existing SCI peer mentorship research and Canadian community partner data.
Methods: A meta-synthesis was conducted to identify the outcomes of participating in peer mentorship
programs for adults living with SCI. Twenty-three qualitative peer-reviewed studies were selected from 430
identified articles on community SCI peer mentorship (from Medline, Psyclnfo, and Pubmed). In addition,
grey literature (i.e., annual reviews, testimonials, websites, etc.) from our community partners in Canada
(e.g., Spinal Cord Injury British Columbia) was included into our database. After identifying the unique
outcomes through Nvivo11, the data were synthesized using a thematic synthesis approach. Through
multiple group discussions among the authors (>35 hours), the outcomes were arranged into meaningful
higher-order themes.
Results: Overall, 87 unique outcomes were identified and grouped according to six higher-order themes. 1)
Independence: individuals with SCI achieved or promoted self-sufficiency and developed belief in their
capability and potential (e.g., self-efficacy, self-esteem, and confidence) after participating in peer
mentorship; 2) Personal growth: those who connected with a peer mentor reported positive psychological
changes, including positive attitudes towards life and future, rebuild self-identity, improved subjective wellbeing, and motivation; 3) Activities and participation: greater participation in healthy and recreational
activities (e.g., physical activities) and community involvement were identified; 4) Adaptation: peer mentees
also reported adapting to life with disability. They developed the skills in different aspects (e.g., wheelchair
using, time management, and problem addressing); 5) Knowledge: peer mentors provided individuals with
SCI with new information or access to new information on topics such as health management (e.g.,
nutrition, spasms, and sexual function), travel, and government support. In addition, peer mentors provided
resources (e.g., transportation, housing services, and online resources) and opportunities (e.g., important
contacts for specific needs); and 6) Connection: those who received peer mentorship reported developing,
maintaining, or promoting social relationship with others. They reported reduced isolation, a sense of
belonging, and better family functioning by connecting with a peer mentor who is understanding.
Conclusion: The majority of the identified outcomes were positive and the findings suggest that
participating in peer mentorship could help individuals adjust, adapt, and thrive after SCI. The identified
outcomes will inform the creation of a usable SCI peer mentorship evaluation tool, which could help
community SCI organizations to evaluate their programs, improve services, and continue to enhance the
lives of people living with SCI through peer mentorship.
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[Introduction]
We previously reported the efficacy of human-iPS derived neural stem/progenitor cell (hiPSC-NS/PC)
transplantation for spinal cord injury (SCI) in the subacute phase. However, this procedure is not effective in
the acute phase due to the inflammatory response occuring immediately after SCI, which impacts
transplanted cell survival and differentiation. C5a, which is one of the complement components, is a
powerful chemoattractant and recruits inflammatory cells through binding C5a receptor. Therefore, the
objective of this study is to suppress the inflammatory response immediately after SCI using C5a receptor
antagonist (C5aRA) as an immunosuppressant, thus improving the efficacy of hiPSC-NS/PC transplantation
for SCI in acute phase.
[Methods]
We used immuodeficient SCID-Beige mice that lack lymphocytes and NK cells. First, to evaluate the
influence of C5aRA on the inflammatory response post-SCI, we induced a thoracic spinal contusion injury in
mice and intraperitoneally administrated C5aRA or PBS once a day immediately after SCI. We quantified
inflammatory cytokines and inflammatory cells in injured spinal cord tissues using qPCR and flow-cytometry.
Next, we divided the SCI mice into 4 groups (PBS only, C5aRA only, PBS + transplantation (PBS+TP), C5aRA +
transplantation (C5aRA+TP)). Immediately after SCI, C5aRA or PBS was administrated once a day for 4
consecutive days, and then, 5.0 × 105 hiPSC-NS/PCs were transplanted into the lesion epicenter on day 4.
We evaluated cell survival rate by Bioluminescent Imaging (BLI), hindlimb motor function by BMS score, and
the differentiation profile of the graft hiPSC-NS/PCs by immunohistochemistry.
[Results]
C5aRA administration significantly reduced IL-1b, IL-6 and TNFα at 12 hours and macrophages at 4 days
after SCI (p<0.05). The C5aRA+TP group had better functional improvement as compared to the PBS only
group (p<0.05). BLI revealed that the C5aRA+TP group had a significantly higher cell survival rate compared
to the PBS +TP group (p<0.05). There was no significant difference in the differentiation profiles of the graft
hiPSC-NS/PCs between C5aRA+TP group and PBS+TP group.
[Conclusion]
The present study demonstrated that administration of C5aRA could suppress the inflammatory response
during the acute phase of SCI, and also improve the survival rate of transplanted hiPSC-NS/PCs and enhance
motor functional restoration. hiPSC-NS/PCs transplantated with C5aRA are a promising treatment for acute
phase SCI patients.
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Introduction: Spinal cord injured individuals face significant impairments in their life which are associated
with various secondary complications which add a significant economic burden. Historically, men to
women ratio of spinal cord injured individuals is relatively high. Women with SCI face some particular
challenges; however there is little understanding of the consequences or complications faced by the SCI
females post discharge in Indian Community.
Purpose: To identify the common barriers and facilitators that affects the womens life after spinal cord
injury in India.
Methodology: Female SCI individuals living in the rural and urban community after discharge from hospital
were contacted. Semi-structured telephonic interview was organized. Open-ended interviews were taken
on physical, psychological, social barriers, marital needs, education requirements or barriers, physiological
challenges and adaptations, reproductive and menstural health, financial as well as employment and policy
related needs etc. Qualitative findings were generated and analysed.
Results: A total of 73 SCI females were identified who were living in the community. Out of 73 females, n=59
responded (n=22 tetraplegics, n=37 paraplegics). The age ranged from 21-40 years and participated in the
interview. The most common concerns of 40 married females were on marriage opportunities (86%),
menstrual (personal & hygiene care) and menopause health (79.66%), relationship issues (75%), sexual
health and family planning (67.79%). 64.40% of females had a concern on consumables, obesity & weight
management (60%), peer interaction and decision making (57.62%), lack of support in job opportunities
(52.54%), existing environmental accessibility (49.15%), response of attendants (less responsive) (45.76%).
Additional common concerns were of cultural barriers (42.37%) and dress outfit concerns (25.4%).
Conclusion: There is little knowledge about the health concerns which are unique to females after spinal
cord injury in the Indian setting. Proper education of the SCI individuals as well as family and community
members are required for better understanding and management of the females barriers after discharge to
the community.
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Introduction :
Spinal cord injuries lead to motor and urinary impairments with diverse functional and vital prognosis.
Detrusor hyperactivity and detrusor – sphincter dyssynergia are the most common urological complications
that can cause morbidity and mortality in these patients. CISC combined with medication has been
championed as the gold standard for neurogenic bladder management. Although C5 tetraplegic patients are
commonly known not to be able to perform independent CISC, due to poor residual hand function, in this
study we present 11 patients who were able to perform CISC in our Department, without assistive device
but with some assistance of their caregivers.
Method :
For the period 2014 to 2018, 25 C5 tetraplegic patients have been admitted to our Rehabilitation
Department. All of them were admitted with an indwelling urethral catheter. They were evaluated with the
ASIA Impairment Scale and Box and Block test in order to test gross manual dexterity. From these patients,
15 matched the criteria we established and were trained in performing CISC. These criteria included Box and
Block test score > 15 blocks/min, age < 60 years old, appropriate body structure (patients with excessive
abdominal fat were excluded from the training), devoted caregivers and strong will to achieve CISC. The
training included proper education in the process of CISC and occupational therapy sessions of activities and
exercises in order to improve grip strength through tenodesis (wrist extension) and endurance. Sessions
were performed 5 days/week for 40 minutes each. The caregivers were also trained in helping the patient’s
dressing and undressing and preparing the equipment for the catheterization. The caregivers were not
assist with the insertion, manipulations or the removal of the catheter; these performed solely by the
patients.
Results :
In the years 2014 – 2018, 25 tetraplegic, level C5, patients were committed to our Rehabilitation
Department. 15 of them met our criteria and were trained in performing CISC. 11 of them were able to
perform CISC with some assistance of their caregivers on discharge.
Conclusion : In cervical spinal injuries the aims of Rehabilitation is to provide independence in each item of
ADL by setting goals according to the residual function and preparing properly the environment. The CISC
procedure is generally an accepted method for bladder management following SCI. However patients with
limited upper extremity motor function have difficulty in performing independent CISC. In our study , C5
level tetraplegic patients who matched to our criteria were trained in performing CISC with a little
assistance of their caregivers achieving to manage urinary impairments and gained a higher level of
independence.
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Introduction:
Over activity in several spinal neural pathways develops after a spinal cord injury and challenge the
rehabilitation, e.g. spasticity, spastic bladder and central nervous pain. To effectively develop treatments or
use the over activity, it is important to understand the underlying physiology. Can the pattern of over
activity tell us anything about the physiology?
Methodes:
A retrospective chart review was made covering years 2014-2017 and included patients with a cystometry
record. Number of patients: AIS A 59, AIS B-D 146, cervical 75, thoracic 103 and lumbar segments 1 and 2
was 44. The mean time since injury was 19 years. The patients were interviewed and examined during the
regular follow up visits. The urinary bladder was considered spastic if it showed phasic contractions during
the filling phase of the cystometry. Spasticity included any involuntary muscle activity in the trunk or legs as
recorded by the patient. Pain was considered as of CNS origin if the patients described it is as rather
constant and located in an area below the lesion level with decreased pain sensitivity and not following a
nerve or nerve root area.
Results:
60% of the patients had phasic contractions of the bladder, 75% experienced spasticity and 36% complained
of CNS pain. A binary logistic regression showed a significant association between a spastic bladder and
spasticity (p= 0.007) but not with CNS pain, sex, traumatic injury or not, age, years since the injury or
completeness. Spasticity was significantly more common in rostral levels (p< 0.001) whereas the occurrence
of a spastic bladder and CNS pain showed no dependency on the spinal level.
Conclusion:
The rostro-caudal dependency for spasticity suggest that the total number of disconnected spinal neurons
contributes to spasticity whereas CNS pain and a spastic bladder depends more on disconnected local spinal
circuits. The association of a spastic urinary bladder and spasticity, in contrast to CNS pain, suggest common
neural mechanisms.
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Background: There is no formal SCI research network in Ireland, nor are there any academic appointments
with a dedicated commitment to SCI. However, many clinicians and academics have been/are active in SCI
research. There is only one of each, specialist SCI acute and rehabilitation centres, in Ireland. There is one
support group, "Spinal Injuries Ireland". People with SCI could be recruited for research through any of
these organisations. There are 7 universities in the Republic of Ireland, one technical university and 9
institutes of technology. As a preliminary step in organising a collaborative research workshop for SCI in
Ireland, it was necessary to review recent and current studies in the area and to establish who the
researchers are.
Methods: Relevant search engines were used to identify peer-reviewed publications. Case reports were not
included. Where informal contacts had been made with the specialist SCI centres about research, these
communication episodes were explored. The research registry of the National Rehabilitation Hospital was
reviewed.
Results:
Publications were found on the following:
Mesenchymal stem cell transplantation in animal models
Epidemiology of traumatic and paediatric SCI
Time to surgical decompression following injury
Factors affecting neurological outcomes in traumatic SCI
Neuropathic pain and its management
Loss of masculinity following SCI
Care-giver burden
Use of environmental control systems
Analysis of gait in patients with cervical spondylotic myelopathy
Use of neuro-muscular electrical stimulation to improve cardiovascular parameters
Electro-ejaculatory stimulation for male infertility
Active research is ongoing in these areas:
Use of biomaterial, stem cells and gene therapy to promote neuro-regeneration in animal models
Non-traumatic SCI epidemiology
Dysphagia in cervical level SCI
Patients’ priorities for SCI research
Patients’ experience of neuropathic pain during rehabilitation
Theses were written for post-graduate qualifications in the following areas:
The experience of parenting for mothers with SCI
The experience of living with cauda equina syndrome
The experience of siblings of young people with SCI
Women’s experiences of learning self-intermittent catheterisation
Investigations of cognitive appraisals, coping and psychological outcomes
Evaluation of a coping effectiveness training programme

-

Virtual reality technology as an occupational therapy treatment tool
Functional independence at discharge from rehabilitation
Occupational status of people with incomplete SCI

Conclusions: Researchers been active in Ireland for several years, examining many aspects of SCI from the
basic sciences to psychosocial outcomes. However, researchers (whether clinical or academic) are working
in isolation and may benefit from establishing links with other individuals working in SCI. All those actively
working in this field will now be invited to a research workshop. Initial objectives of this workshop include
the following:
to inform participants about active projects across all institutions in Ireland and explore the
potential for collaboration
to increase awareness of SCI validated outcome measures, assessment tools and reporting
standards
to share information on funding opportunities, platforms for dissemination of information and the
most relevant international organisations.
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Background: Many doctors may encounter spinal cord injury (SCI) rarely, if at all, during their careers. Some
doctors such as orthopaedic surgeons, neurosurgeons, neurologists and emergency physicians are more
likely to be involved in the management of SCI, although not to the same extent as rehabilitation physicians.
Because of the rarity of SCI, and the potentially limited exposure to it during training, it is possible that a
first interaction with a SCI patient may not occur until after qualification. This review aims to explore the
available literature on the delivery of education about SCI during medical training.
Methods: Appropriate databases were searched for relevant peer-reviewed studies. To date, 4 papers were
found referring specifically to SCI in medical education and 4 other papers on Physical and Rehabilitation
Medicine were identified which contained a reference to SCI.
Results: Only one paper referred to the frequency with which SCI appears on the medical school curriculum.
Specifically, SCI is mentioned in 65% of undergraduate medical programmes in Canada. SCI was cited as an
example of a condition, within the neurosciences, where a number of positive principles, such as
understandability and interest, were identified as potential facilitators to teaching.
Available literature indicates that teaching input on SCI for medical students included:
a disability awareness programme, with a focus on SCI.
computer assisted learning to improve knowledge of SCI.
specialist training on use of the International Standards for Neurological Classification of Spinal Cord
Injury (ISNCSCI) examination.
Educational outcomes included:
students performed better in clinical examinations when patients did not have a disability (including
SCI)
knowledge of SCI improved when students had a mandatory attachment in physical medicine and
rehabilitation
involvement of physiatrists in medical education, from an early stage, with a focus on management
of chronic conditions (including SCI) and their complications is recommended
Conclusion: The literature on medical education in SCI is scant and themes covered within the speciality vary
widely. This does not infer that SCI is absent from the curriculum in many medical schools around the world.
However, it would be useful to ascertain the frequency and manner in which specific input on SCI occurs in
medical training in order to better prepare doctors to meet the complex needs of patients with SCI in the
future.
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Introduction:
Acute Spinal Cord Injuries (SCI) often require hospitalization in the Intensive Care Unit (ICU) and mechanical
ventilation to prevent respiratory failure. Early tracheostomy is widely performed even that the worst
complications for generally tracheostomized patients are: mortality 1 of 200 and potentially life-threating
events 8%1. Furthermore, in SCI patients a series of complications are described in more than 30% of the
cases2. The same authors reported the incidence of pneumonia in 90% of patients during the acute phase2.
On the other side, some studies suggest the possibility to use non invasive ventilation (NIV) and
mechanically cough assist (MAC) avoiding tracheostomy even in the acute phase3. The presence of a trained
team is an essential condition for the success of non invasive approach (NIA)4. The aim of this study is to
evaluate the feasibility and safety of NIA in our hospital where a trained team successfully operates both in
ICU and Spinal Unit (SU).
Methods:
We performed a retrospective review. We included all the patients with SCI admitted in our ICU and
subsequently accepted in SU from January 2010 to April 2019. We excluded the patients accepted from
others ICU and those who performed tracheostomy in other ICU before to transit in our ICU. NIV and MAC
started immediately after extubation.
Results:
110 consecutive patients were accepted in SU from our ICU. After the first period of intubation 99 patients
(90%) were managed with NIA avoiding tracheostomy. Two subgroups were created: 73 patients with
Cervical SCI AIS A-B-C and 51 patients more compromised with Cervical SCI AIS A-B. 9 patients of the first
subgroup and only 7 of the second one were tracheostomized.
In 3 patients on 110 failed NIA and needed a tracheostomy. In all these cases swallowing problems, with the
impossibility to maintain saturation below 90%, were the reasons for choosing tracheostomy. The ages of
the patients were 78, 73 and 78 years and tracheostomy was performed respectively 12, 42 and 85 days
after injury. All the other 96 cases never needed a tracheostomy and were managed only with NIV and MAC
until clinically required. Only one patient, a 76-year-old woman C4 AIS A, returned from our SU to ICU due
to a respiratory complication (complete atelectasis). She was promptly intubated for one night and
extubated the day after. She has always been managed with NIV and MAC until discharged to SU. No other
significant respiratory complications, like pneumonia, were recorded in the patients with NIA.
Conclusions:
The early and aggressive use of NIV and MAC, together with a trained team in ICU and SU, allows the
respiratory management of the majority of acute SCI patients avoiding tracheostomy. This approach
appears feasible, safe with minimal complications compared to tracheostomy.
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Introduction:
Neurogenic bladder, rather than spinal cord injury alone, is a risk factor for invasive bladder cancer with a
poor literature, guidelines and a not well carachterized management. We examined retrospectively 9 cases
occurred at our centre and updated literature to estimate the best practice in this population and postulate
some possible follow-up strategies.
Methods:
Nine consecutive patients diagnosed with bladder cancer, were rewied and compared with literature data.
Data collected focused on time to diagnosis and surgical treatment, disability onset, hystopathologycal
subtypes, chronic bladder bacterial colonization, urine samples cytology.
Results:
Nine patients (7 males, 2 females) with neurogenic bladder and diagnosed with invasive bladder cancer
were enrolled. The average age at diagnosis was 53 years old in our cohort rather than 56 years (median 54)
reported in literature, below than in general population (73-77 years); all patients had a latency period
between the neurological condition onset and tumor diagnosis of more than 20 years (average 36y, median
34 y SD 10y). All the patients underwent radical cystectomy surgery with lymphadenectomy as treatment of
choice. 1 VIP-neobladder, 5 Bricker and 3 Uretherocutaneostomy has been performed as urinary diversions.
One patient is alive 5 years after the radical treatment, 3 patients died before 12 months from surgery,
other 5 are alive but 5 years has not passed yet from surgery. Histological reports after radical surgery
proved that all but 1 (with T1 nested SCC-spinocellular cancer) patients had muscolar invasive cancers
(MIBC). As soon as the recent literature suggests, urine cytologies were unable to predict bladder cancer
cases even in our cohort.
Updated literature refers to muscolar invasive cancers mainly on SCI patients (19 articles for “bladder
cancer and spinal cord injury” search keywords, 4 articles for “bladder cancers and spina bifida”, 6 articles
for “bladder cancer and neurogenic bladder”) was revised. Some authors suggested that cystoscopy might
be warranted and postulated that usual latency needed to consider bladder cancer as a sequela of spinal
cord injury should be 10 years. A reasonable time to focus on screening could be between 10 and 20 years
since injury and, according with the EAU guidelines for MIBC in general population, a yearly
urethrocystoscopy should be advisable.
Conclusions:
The particular condition of neurogenic bladder, the poor reliability of cytologies and the chronic
inflammatory aspect and alterated morphology suggest a follow-up with endoscopy and bladder mapping
starting after 10 years from the disability onset.
REFERENCES:
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Introduction
The MACE is a surgical procedure designed to help patients with neurogenic bowel (chronic constipation
and/or inability to control stool elimination due to a neurologic problem) when conservative approach and
transanal irrigation programs fail before to realize a colostomy. Many patients with neurogenic bowel also
are unable to sense when a bowel movement is impending and so have “accidents” and require the use of
continence aids.
The original operation involves connecting the appendix to the abdominal wall and fashioning a valve
mechanism that allows catheterization of the appendix, but avoids leakage of stool through it. If the
appendix was previously removed or is unusable, a neoappendix can be created with a cecal flap.[1
So, if one can “irrigate” or flush the colon daily, on the toilet, flushing all the stool out of the colon,
accidents usually do not occur over the next 24 hours. The limit of the original idea is in long term stenosis
of the appendix with difficulties in catheter introduction. We introduced a novel approach using the distal
ileum and cecal valve associated with a modified system for transanal irrigation to perform anterograde
flushing.
Methods
Three patients, 1 dorsal incomplete lesion, 1 mielytis and one L1 lesion (34, 53, 59 age) went submitted to
bowel program with laxatives and suppositories and a second step with our protocol using transanal
irrigation without subjective and objective results We decide to perform a modified continent stoma using
the last part of the ileum near the ileo-cecal valve, to preserve continence, reconfigured, by mechanical
sutures, with a new ileo cecal anastomosis. To perform bowel flushing we modified the transanal irrigation
system (Peristeen ®) to have a connection with a nelaton catheter to perform anterograde pressure
controlled irrigation.
Results
One patient needs a surgical revision due to subcutaneous infection resolved with drainage an antibiotics.
All patients, in a mean follow up of two years, use the system every two days with complete voiding of the
bowel controlled by fluoroscopy with mean contrast and without incontinence. They maintain an optimal
bladder management without symptomatic UTI and active sexual performances. This new approach
guarantee in preliminary experience unexpected results. Surgery is minimally invasive with the use of a
short pararettal incision and short time surgery with mechanical sutures. Use of anterograde controlled
irrigation permits a perfect bowel voiding program.
Conclusions
In front of these results, the project for the future is to extend the method not only as a last choice.
Malone PS, Ransley PG, Kiely EM. Preliminary report: the antegrade continence enema. Lancet.
1990;336:1217-1218.
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Abstract
Introduction: Spinal cord injury patient’s emotional turbulence sometimes leads them towards depression
and grief that restrict their participation in rehabilitation and restrict to come back in their personal, social
and professional life after injury. Spinal cord injury presents a tremendous challenge for any individual, not
only from a physical perspective but in terms of how such a trauma to body can affect emotions,
relationships and lifestyle. The risk for major depression, anxiety disorder, post-traumatic stress disorder,
substance abuse and suicide is elevated for people with SCI compared with the general population. After
such a traumatic event in life some symptoms are obvious like low mood, anxiety, negative thoughts, low
body energy, extensive grief. Optimistic people are more resilient to cope with the negative event of lives
and prevent them to go in to depressive mood and support to come out from extensive grief. Optimism is
not very prominent in every person. The scientific field of positive psychology provides interventions to
learn optimism that enhance individuals’ psychological strengths, which further helps them to overcome the
challenges in their life after spinal cord injury and prevent them to go in to depression and handle the
negative emotions of grief.
Methods: This is a qualitative study. The researcher employed a pre and post-test to examine the effect of
learned optimism on Spinal Cord Injury patients’. The study includes 20 traumatic Spinal Cord injury
patients with more than 18 years of age. All the 20 participants of the study were undergoing treatment in
the Indian Spinal Cord Injury Centre (New Delhi, India). The researcher selected 20 patients with a newly

acquired traumatic and non-traumatic spinal cord injury with paraplegia and tetraplegia through a random
sampling method. Using a structured interview method, observation, pre and post- test of PHQ-9 and test
for Learned Optimism on participants to evaluate the effectiveness of learned optimism The researcher
conducted patients’ interviews in a time gap of 1week, 2week, 3week, 4week, 3month, and 6month of the
rehabilitation process. The researcher conducted face-to-face interviews of the patients admitted for
treatment in the hospital. Telephonic interviews were used after patients’ discharged from the hospital.
The data were analysed using a form of constant comparison that includes coding data into themes, then
into categories to form conclusions. Data analysis was inductive with a purpose to understand patients’
perceptions (Hewitt-Taylor, 2001).
Results: The researcher found learned optimism created positive changes in patients’ psychological
strengths. The optimistic patients were quite positive towards their future life and could control over their
mood and haven’t gone in depression. Learned optimism could make participants strong to fight with their
Grief.
Conclusion: Learned optimism support Spinal Cord Injury patients to cope with their emotional turbulence,
and help to prevent them from depression and grief. Future researchers may examine the relationship
between learned optimism and duration of SCI patients’ recovery.
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Introduction: Recent 2016 meetings in Canada and Switzerland galvanized an international group of
scientists and clinicians, with backing from several SCI Foundations, to update and extend the SCI clinical
trial guidelines first published in 2007. In addition, it was agreed that the current clinicaltrials.gov website is
inadequate to the needs of people living with SCI looking to understand and participate in clinical studies
targeting improved neurological & related functional outcomes, which are appropriate to their injury, as
well as most health care professionals charged with advising consumers on options for improving their
functional outcomes.
Methods: An interactive website was developed to enable people living with SCI to directly review only
those studies that are appropriate to their interests, their level and severity of SCI, as well as the time since
their injury. Interactive algorithms were used to facilitate this process, as well as easy (one click) application
to the study investigators of any trial that an individual might qualify for and wish to participate. Current SCI
studies were curated by highly experienced SCI clinical investigators to ensure that all trials were explained
in simple language. Furthermore, this curation process was guided by consultation with people living with
SCI, so the SCITrialsFinder.net website focussed on what was considered the more critical information for
consumers. This included summaries of what is each trial is about, what are the eligibility criteria for
participation, and what is required of a participant during the study.
Results: The SCiTrialsFinder.net website is now operational and actively managed to ensure new SCI trials
are curated and added in a timely manner. SCITrialsFinder.net is also a resource for health care
professionals to discuss with consumers their options for improving functional outcomes through
participation in a desired and appropriate SCI study.
Conclusions: This is an ongoing effort by SCI clinical investigators to provide consumers comprehensible and
high-quality information on SCI clinical trials. Continued use of this interactive resource and ongoing
constructive feedback will drive the evolution of SCITrialsFinder.net, as well as determine its value to the
community of people living with SCI.
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Introduction:Fecal elimination problems are commonly encountered for the nurses, physiatrists and
patients and their families. Malone et al adapted the disabled children with fecal incontinence by the
continent cutaneous appendicocecostomy. We report our experience with the Malone antegrade enema
procedure for adult spinal cord injury patients.
Materials and Methods
We reviewed retrospective study of 32 adult spinal cord injury patients who underwent the antegrade
continence enema procedure in our hospitals between April 2003 and December 2017. After operation all
patients regarding the outcome of the procedure and patient satisfaction was obtained by the SCI patients
interview. Background of the patients was eleven cervical injury, fifteen thoracic injury, five lumbar injury
and one sacral injury. 32 patients consist of male 26 cases and female six cases. The average age of injury
was 33.28 years old SD13.79.（15～65）.The average age of undergoing the operation was 47.28 years old
SD14.2(29~82). The operation technique was followed as the original Malone et al. Irrigation were instituted
as soon as patients were able to take oral feeding in the early postoperative period. Irrigations were started
with 50% glycerin fluid 50cc~150cc every day to every seven days. Follow up interval was from three
months until 14 years.
Results
1. Instillation time was less than 1 minutes.
2. The time of evacuation were very shortened within 15minutes 15 cases, within 30 minutes five cases
,within 45minutes two cases, within 60 minutes five cases and over 60 minutes two cases.
3. VAS of satisfaction were 10 one case, 8 six cases, 7 nine cases, 6 three cases, 4 two cases, 3 one cases and
2 one cases( satisfied 59.4%).
4. Complications were gas leak two cases, granulation around device two cases, stoma two cases, and
slough one case.
Discussion
Fecal elimination problems are the most serious problem among the outpatients clinic and also subacute
management of nursing care in spite of increasing developed drug , diet manipulation and laxatives. At this
time we adapted the Malone method for fecal elimination of adult spinal cord injury patients. Satisfaction
score was about 60%. Surgical approach should be selected but we think that the Malone method is relative
small invasion and less complicated safe method. This series contained relative younger generation(The
average age of undergoing the operation was 47.28 years old SD14.2(29~82).
Conclusion
1.
We adapted the Malone method for the neurogenic fecal incontinence and constipation of adult
Spinal Cord injury patients 32 cases.
2.
The follow up results were expected good satisfactions about 60% VAS of satisfaction.
3.
About the devices we need more suitable modification not only limited to PEG device.
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【Introduction】Many kinds of laminoplasty were reported in Japan for patients with Degenerative Cervical
Myelopathy (DCM). Minimizing the surgical area and making the intervention less invasive is a great
advantage for patients and can decrease the risk of complications. The aim of this study is to review the
results of Selective laminoplasty (SL) and C3-7 laminoplasty (C3-7L) in DCM patients. 【Material and
Methods】 C3-7L and SL were performed on 42 and 20 patients (average ages were 69 yrs.) with DCM.
Before surgery, we observed the patient's neurological deficit carefully and confirmed the myelopathy level.
In addition, these patients underwent intraoperative recording of SCEPs after median nerve and transcranial
electric stimulation just before performing the selective laminoplasty. Informed consent was obtained from
all patients and the IRB in Yamaguchi Univ. approved the study. We assessed the Japanese Orthopaedic
Association (JOA) score and the JOA Cervical Myelopathy Evaluation Questionnaire (JOACMEQ) score in
patients with DCM who underwent cervical laminoplasty before surgery and at final follow-up. As
evaluation of sagittal alignment, C2-C7 Sagittal Vertical Axis (C2-7 SVA), Cervical-Lordosis angle and neck
ROM were measured in X-ray before and after cervical laminoplasty. 【Results】 Average JOA score
improvement rate was same in two groups. Each items in JOACMEQ, cervical spine function, upper/lower
extremity function and QOL were improved more than 20 points in 54-62% the patients underwent
selective laminoplasty which data is significantly different compared to C3-7 laminoplasty patient's group.
Cervical sagittal alignment was preserved only in SL group. In addition cervical ROM and neck pain following
surgery were better results in SL group. 【Discussion and Conclusion】Selective laminoplasty was less
invasive and kept cervical alignment and ROM. Depend on the less disability in neck following surgery led to
decrease the pain in neck and upper limbs. In addition, it improved patient’s self-questionnaire score in
JOACMEQ in QOL. SL led to the same functional recovery and patient’s subjective improvement in pain,
function and QOL compared to conventional C3-7 laminoplasty.
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Introduction
Non-profit, community-based organizations help the approximately 85,500 Canadians living with spinal cord
injury (SCI) adjust, adapt, and thrive. Peer mentoring programs are a central component of their services.
While current literature demonstrates the importance of these community-based programs, they are rarely
evaluated, resulting in little data to demonstrate their impact. Furthermore, little is known about how SCI
patients experiences these community-based programs. The purpose of this study was to use narrative
inquiry methodology to explore the unique lived experiences of three participants with spinal cord injury
(SCI) who have been both peer mentees and peer mentors to discover what is needed to further advance
SCI peer mentorship.
Methods
Using narrative inquiry, we explored the lived experience of three individuals who have been both mentees
and mentors in the SCI community. Narrative inquiry is the study of experience as story, where experience is
viewed as knowledge and allows us to view it relationally through the past, present, and future. The use of
narrative inquiry methodology allows for a rich understanding of the mentee’s experience with peer
mentorship, giving unique insights into the experience of being a mentee and a mentor. We selected this
methodology to better understand the stories of how mentorship is lived out through different lives and
perspectives.
Three participants, two male and one female, who have been in the both the roles of mentee and mentor,
were chosen to participate in the study. Three, one-hour, conversational interviews with each participant
resulted in the co-composition of stories outlining their peer mentorship experiences. These stories are
known as narrative accounts. Each narrative account was discussed with participants prior to analysis, with
special consideration to sociality, temporality, and place to gain embodied insight into the impacts of peer
mentorship. From this work, we can see both individual differences and shared commonalities that exist
between the participants in relation to SCI peer mentorship.
Results
Through the narrative accounts, it was found that the pairing of mentors and mentees to be more complex
than previously understood. Categorizing mentorship participants based on injury level, gender, or age does
not necessarily ensure an effective, sustainable, and mutually beneficial exchange. Pairing them through
lived experiences and lifestyle (such as parenthood and competitive athletics) resulted in deep
conversations and connection between mentees and mentors. From their narrative accounts, participants
mentioned that their mentorship content shifted from life-skills required immediately after injury, to
emotional support and social inclusion benefiting mentees and mentors equally later in life. Finally, a sense
of obligation drove mentors to support mentees and engage in advocacy in the pursuit of enhancing quality
of life for SCI community members.
Conclusion

The results of this research aim to guide SCI organizations in the evaluation of their programs, by providing
new insights into meaningful peer matching. Findings may then assist community-based organizations in
providing rationale for funding, improved services, and continued enhancement of the lives of people with
SCI through peer mentorship programs.
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Study design: Exploratory research
Objectives: Cutaneous silent periods (CSPs) that reflect the inhibitory spinal cord reflex, can sensitively
detect spinal cord dysfunction, and contribute to the diagnosis of degenerative cervical myelopathy (DCM).
However, CSP changes after DCM surgery related to functional improvement have not been reported.
Setting: University hospital in Nankoku, Japan
Methods: CSP recorded at four time points – before surgery, three, six, twelve months after surgery- were
investigated in 31 hands of 16 DCM patients. CSPs were categorized as follows: normal, delayed onset
latency, duration shortening, onset delay with duration shortening, and absent CSP. Myelopathic symptoms
were evaluated by the Japanese Orthopaedic Association score (JOA score).
Results: Normal CSPs were observed in five hands (16%) before surgery and six hands (19%) twelve months
after surgery (P>0.05). Either onset delay or duration shortening or both were observed in 18 hands (58%)
before surgery and 16 hands (52%) twelve months after surgery (P >0.05). Absent CSPs were observed in
eight hands (26%) before surgery and nine hands (29%) twelve months after surgery (P>0.05). Measured
values of onset latency and duration also did not change throughout the study period (P > 0.05). On the
other hand, JOA scores improved after surgery. (P = 0.003).
Conclusions: CSP abnormalities persisted after surgery in most cases, indicating irreversible damage of the
intramedullary reflex circuit. JOA score recovery without CSP recovery provides insight into postoperative
neural recovery in DCM.
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Introduction: The Finnish Spinal Cord Injury Study (FinSCI) identifies factors related to the health and
functioning of people with spinal cord injury (SCI), their challenges with accessibility, and how such factors
are interconnected. FinSCI is a large registry, questionnaire and interview based national mixed methods
study. Later, interviews for some of the respondents are performed.
Methods: Preliminary results of ongoing study consists of 775 individuals with SCI. The ASIA impairment
scale (AIS), the neurological level of injury based on the International Standards for the Neurological
Classification of Spinal Cord Injury (ISNSCI), and the aetiology (traumatic non-traumatic) and date of the SCI
were recorded from registry. The Spinal Cord Independence Measure – Self Report (SCIM-SR) was used to
assess functioning. It comprises 17 self-reported items collected from 3 sub-scales: self-care, respiration
and sphincter management, and mobility. The maximum score is 100, and the minimum is 0. Patients were
classified according to ISCoS Core dataset recommendations: 1) Ventilator dependent 2) C1-4 and AIS A, B
or C; 3) C5-C8 and AIS A, B, or C; 4) T1-S5 and AIS A, B or C; 5) AIS D at any injury level.
Results: The mean age of individuals with SCI was 61 years and 57 % had a traumatic SCI. Almost 40 % had
been injured less than 6 years ago. Part of the individuals had not filled all the items in the SCIM-SR (21 % in
respiration and sphincter management, 12 % in mobility, and 6 % in self-care). The majority of the
individuals (61 %) belonged to category 5 and their mean SCIM-SR score was 77 (SD 16, range 20-95). In the
category 4 (22 %) the mean score was 61 (SD13, range 21-92), in the category 3 (7 %) it was 50 (SD 18, range
19-91) and in the category 2 (10 %) it was 42 (SD 21, range 13-92). The difference was significant (p<0.001)
between all the categories, except between the categories 2 and 3 (p=0,074). In the three SCIM-SR subscales the results followed a similar pattern. However the categories 4 and 5 had no statistical difference in
the sub-scale self-care.
Conclusions: Individuals in the neurological category 5 had the highest level of functioning according to
SCIM-SR. The higher the SCIM-SR scores, the lower the injury level in categories from 2 to 4. Therefore, the
level of the injury is a significant variable describing functioning. The data collection for the FinSCI
questionnaire will be completed by the end of May 2019.
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Introduction: The purpose of the Finnish Spinal Cord Injury Study (FinSCI) is to identify factors related to the
health and functioning of people with spinal cord injury, their challenges with accessibility, and how such
factors are interconnected. The International Classification of Functioning, Disability and Health (ICF) is used
as a structured framework in the mixed methods study.
Methods: Exploration of patient registers to find out eligible subjects with spinal cord injury (SCI), the ASIA
impairment scale, the neurological level of injury, the aetiology and date of the SCI. FinSCI ICF core set was
formulated from 4 Core Sets for SCI and the rehabilitation Core Set. Items of patient-reported instruments
were selected to cover the chosen ICF categories by using ICF linking. The topics for interviews were
discussed and decided in co-operation with subjects with SCI.
Results: Study participants were recruited from all 3 spinal cord injury outpatient clinics in Finland. The
systematic data collection resulted in 2,322 subjects who had visited SCI outpatient clinics during the
sampling time from May 2011 to June 2018. The final target group consists of 1,789 subjects with SCI. The
final questionnaire was formed from 5 different patient-reported instruments. The spinal cord injuryspecified instruments are the Spinal Cord Injury Secondary Condition Scale, the Spinal Cord Independence
Measure, and the Nottwil Environmental Factors Inventory Short Form. These measurements were used as
a whole according to the recommendation of the International Spinal Cord Injury (InSCI) Community Survey.
In addition, questions from the following generic instruments were chosen after a selection process: the
Patient-Reported Outcomes Measurement Information System, PROMIS®, and the National Study of Health,
Well-being and Service, FinSote. Selection process consisted of ICF linking and relevance evaluation by
subjects with SCI. Altogether, the final questionnaire covers 64 ICF categories and consists of 151 ICF-linked
questions.
Conclusions: The formulated questionnaire covers widely different aspects of health, functioning and
accessibility. The questionnaire results and subsequent interviews will help in developing care and
rehabilitation policies and services for people with spinal cord injury. So far, 47% of the 1,789 subjects have
responded the questionnaire.
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There is a general consensus in scientific literature on the importance of User’s Centered Design (UCD)
approach in the development of technologies. The most successful results are achieved when the user is
involved in every step of the design process through either direct feedback, testing, observation or informed
evaluation or by using previously gathered information. Unfortunately, UCD is only partially pursued in the
field of lower-limb wearable exoskeletons, which are useful devices for a valuable adjunctive therapy aiming
at enhancing the rehabilitation and quality of life of Spinal Cord Injury (SCI) people.
According to the UCD principles, within the framework of the Symbitron Project (EU, ICT-2013-611626), we
considered the SCI users perception at the centre of the decision-making process aiming at customizing the
settings of the controller of exoskeletons for walking assistance. We developed a novel method for
assistance customization that we tested in two prototypes, an ankle exoskeleton (Achilles) and a knee-ankle
exoskeleton (Symbitron Wearable Exoskeleton). The Symbitron controller is a biologically-inspired
neuromuscular controller which uses dynamical models of human lower limb control to assist the gait of SCI
subjects. The parameters of this controller were adjusted based on the developed method, including
subjective measures (perceived safety, comfort and assistance, assessed with a 3-statement questionnaire
rated on a 7-point Likert-type scale), and of a quantitative measure (walking speed, assessed with the 10
meters walking test). A global index of performance and usability was derived to drive the controller
customization process. We enrolled 3 SCI test-pilots with different residual clinical functionalities (AIS level
C or D). The newly developed method was capable of adapting controller settings to the specific needs of
each of the subjects. We hence demonstrated that UCD-based customization protocol is feasible if properly
adapted to test pilots’ features and self-assessment capabilities.
The iterative process of adapting design and functionality is necessary to enhance Human-Robot Interaction
(HRI), to optimize the efficacy of rehabilitation and of assistance in the field of exoskeleton-aided walking
and, in turn, to prevent problems of technology abandonment. These results prompted the creation of a
novel multifactorial questionnaire based on human factors, to be used for the systematic assessment of HRI.
This tool will be able to collect the complex experience of users testing exoskeletons and will be employed
in the framework of the recently founded EXPERIENCE Project (EU H2020-779963). Specifically, the
questionnaire will be included in a testing facility for the benchmarking of bipedal locomotion, developed
within the EUROBENCH Project (H2020-ICT-2016-2017), to assess the experience of exoskeletons users
based on their subjective perception.
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Introduction: Considering the high death rates associated with the conservative treatment of spinal
fractures in cases with diffuse idiopathic skeletal hyperostosis (DISH), we generally treat these fractures by
surgery. Here, we retrospectively examined the characteristics and clinical outcomes of cervical spinal
fractures associated with DISH at our institution.
Methods: The subjects were 29 patients (26 males and 3 females) with a mean age of 77 years (58-92 years)
and a mean follow-up period of 37 months (1-112 months) who underwent surgery for cervical spinal
fractures associated with DISH between 2005 and 2019. The following parameters were evaluated :
mechanisms of injury, fracture level, fracture type (Bransford classification), Frankel scale score at the time
of the injury, and mortality rate.
Results: The mechanisms of injury were falls from a standing or sitting position in 18 patients, falls from
heights in 7 patients, and traffic accidents in 4 patients. Although the cases of injury were mainly mild
trauma, 8 patients had complete spinal cord injury and 15 had incomplete spinal cord injury, confirming that
cervical spinal fractures in patients with DISH are often complicated with spinal cord injury. The lower
cervical spine was the most commonly afflicted area, and the fracture types according to the Bransford
classification were 15 patients with Type1 fractures, 6 patients with Type2 fractures, and 8 patients with
Type3 fractures, showing that Type 1 fractures were the most common fracture type. The mortality rate
was approximately 40% (11/29 patients), with the mean duration between injury and death being 16
months (1-60 months) . The causes of death were complications arising at or around the time of injury
(cerebral hemorrhage, cerebral infarction), worsening of past illnesses (COPD), and aspiration pneumonia.
Conclusions: Patients sustaining cervical spinal fractures associated with DISH were often elderly people
that were injured by mild trauma such as falls that caused fractures mainly in the lower cervical spine. The
rate of associated spinal cord injury was high as was the mortality rate. Physicians treating patients with this
fracture must be made aware of the high mortality rate even when surgery is performed, due to
concomitant complications or worsening of past illnesses.
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[Introduction]
Older individuals with traumatic cervical spinal cord injuries have poorer outcomes. The number of elderly
patients who suffered from cervical cord injuries is increasing, and more effort is sometimes necessary for
treating them. We investigated the characteristics of and outcomes in older patients (≥70 years) with
cervical spinal cord injuries who received surgical treatment.
[Methods]
We retrospectively reviewed the records of 36 consecutive cervical spinal cord in cases. who underwent
surgical treatment between 2004 and 2013 at our hospital. The cases were divided into two groups: cases
who were 70 years or older were included in Elderly group and cases who were under 70 years were
included in Non-Elderly group. We assessed the cause of injury, American Spinal Injury Association
impairment scale (AIS), postoperative complications, and outcomes in 2 groups.
[Results]
Elderly group were 22 cases and mean age was 78.4 years. Non-elderly group were 14 cases and mean age
was 45.8 years.
In the elderly group, the causes of injury were inversion in 6 (27.3%), traumatic accidents in 11 (50.0%), falls
in 4 (18.2%), and heavy object falling on the head in one case. In the non-elderly group, the causes of injury
were inversion in 1 (7.1%), traumatic accidents in 4 (36.4%), falls in 7 (50.0%), and sports injuries in 2 cases.
Thirteen patients (59.1%) in the elderly group had postoperative complications: 6 had pneumonia, 6 had
delirium, and 2 had urinary infections. Four patients in the non-elderly group had postoperative
complications: 2 had pneumonia and 2 had delirium.
With regard to preoperative AIS scores in the elderly group, 5 patients were AIS A, 5 were AIS B, 3 were AIS
C, and 8 were AIS D. One patient in the AIS B group (1/5) and 3 patients in AIS C group showed
improvements in their AIS scores (A, B, and C) after surgery. Nine of the 10 patients with AIS scores of A or B
died within 2 years of surgery. Most deaths were caused by pneumonia or other infections.
With regard to preoperative AIS scores in the non-elderly group, 3 patients were AIS A, 3 were AIS B, 3 were
AIS C, and 4 were AIS D. Two patients in the AIS B group (2/3) and 2 in the AIS C group (2/4) showed
improvements in their AIS scores (A, B, and C) after surgery. No patient died within 2 years after surgery in
the non-elderly group.
[Conclusions]
Traumatic accidents were an important factor indicating poor outcomes in cervical cord injuries in the
elderly group. Impaired AIS scores indicated poor outcomes in the elderly group, particularly in those with
AIS scores of A and B. Most elderly people had postoperative complications.
Most elderly patients who were AIS A and B died with 2 years after surgery. These findings confirm the
difficulties encountered in the treatment of elderly patients with spinal cord injuries.
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Background and Aims: Progress in regenerative medicine is realizing the possibility of neural regeneration
and functional recovery in spinal cord injury (SCI). Recently, rehabilitation has attracted much attention in
respect to the synergistic promotion of functional recovery in combination with neural stem/progenitor cell
(NS/PC) transplantation, even in the chronic refractory phase of SCI. Nevertheless, the sensory disturbance
is one of the most prominent sequelae, even though the effects of combination or single therapies have
been investigated almost only in the context of motor recovery.
The aim of this study was to determine how combination therapy with treadmill training (TMT) and NS/PC
transplantation affects the manifestation of thermal allodynia and tactile hyperalgesia in chronic phase SCI.
Methods: Four groups of severe contusive SCI model mice were used (N = 55, C57BL/6J): combined
transplantation and TMT therapy, transplantation only, TMT only, and controls. Interventions were started
from 42 days post-injury. The origin of NS/PC was striata of E14 transgenic mice established from the same
strain ubiquitously expressing a fluorescent protein that enables in vivo quantifications of cell viability.
Partial body weight-supported bipedal gait TMT was applied from 42 to 105 DPI. The transition of painrelated behaviors related to Thermal allodynia and coarse touch-pressure hyperalgesia and locomotor
function were assessed, together with cell viability. Histological assessments were performed at 133 DPI
Results: Thermal allodynia and coarse touch-pressure hyperalgesia exhibited significant recovery in the
combined therapy group in comparison with controls, whereas there were no significant differences with
fine touch-pressure hyperalgesia and motor function. Moreover, not only a decrease in the expression of
pain-related fibers but also an increase in GABAergic activity were significantly promoted at the posterior
horn of the lumbar enlargement in the combined therapy group compared to the control.
Conclusions: The combination therapy with rehabilitation and cell transplantation therapy promoted the
amelioration of pain-related behaviors accompanied by the histological recovery. Rehabilitation will
broaden the door of regenerative medicine to patients with more severe or chronic illnesses.
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Introduction:
Paediatric spinal cord injury (pSCI) entails significant life-long complications, affecting psychosocial and
functional well-being of individuals. To date, individuals with pSCI and their families or caregivers have had
limited opportunities to contribute to guide research activities since such activities have been
predominantly initiated by research organizations or healthcare professionals. This study aims to reveal final
findings from the UK arm of the Pan-European Paediatric Spinal Cord Injury (PEPSCI) Collaboration which
highlights priority areas for future research activities within the pSCI population by integrating views of
young individuals with pSCI and their families and caregivers as influencers of health system as well as
science and research programmes.
Methods:
Children, adolescents and young adults aged between 8 and 25 years were recruited in to the UK study via
five UK hospitals along with their parents and/or caregivers as part of a larger, multi-centre, international
study conducted by PEPSCI Collaboration following valid informed assent and consent. A Demographics and
Health and Life Domains Questionnaire were distributed to participants in the UK via mail or during their
routine clinic visits to obtain information regarding demographics, neurological impairment and health and
life priorities. Neurological information was obtained from the clinicians with participant permission.
Descriptive statistics was performed for defining participant characteristics and identification of priority
areas.
Results:
The study sample included 35 individuals with pSCI (mean age=17.1 years, ranging from 8 and 25 years)
predominantly AIS grade A with tetraplegia and paraplegia (48.6% each), and 29 parents/caregivers. The
mean time since pSCI was 8.7 years, ranging from 1 to 23 years. Younger participants aged between 8 and
12 years reported unique research priorities which included school experience, relationships,
emotions/feelings and ability to take care of personal needs. Older participants aged between 13 and 25
years reported very similar research priorities to those reported by parents and caregivers which included
items such as mobility, ability to walk/wheel/move or move arms, issues with bladder and bowel
management, pressure ulcers, pain, spasms as well as ability to breath. Physical functioning was the only
item amongst the top 10 research priorities that was reported by all participants with pSCI aged between 8
and 25 years and parents and caregivers.
Conclusions: This UK study reveals unmet needs and top research priorities for young individuals with pSCI
and their families and caregivers which are expected to help ensure that clinically and socially relevant
issues in this field are addressed to improve long-term outcomes for individuals with pSCI. Remarkably,
physical functioning was the sole item prioritized over other health and life-related research priorities by all

participants with pSCI and their parents and caregivers that warrants further investigation and should be
included as a key item within future research activities.
Acknowledgements: Funded by the Buckinghamshire Healthcare NHS Trust Charitable Funds and Stoke
Mandeville Spinal Research, Buckinghamshire, UK. Sponsored by the Buckinghamshire Healthcare NHS Trust
with Regional Ethical Approval from the London-Harrow Research Ethics Committee (16/LO/0835).
We acknowledge contributions of the PEPSCI Collaborators with study design and conduct.
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Introduction: A significant number of FDA approved drugs have demonstrated efficacy in preclinical spinal
cord injury (SCI). However, when tested clinically they have failed to produce meaningful results. This lack of
robustness is due to a number of factors in the pre-clinical testing including injury model, treatment timing,
and low animals numbers resulting in underpowered studies, to name a few.
Methods: We therefore wanted to test the most promising FDA approved drugs when these are
administered 3 hours after a cervical spinal cord hemi-contusion injury using group sizes of n = 16-21. We
initially tested 8 different FDA approved drugs (riluzole, valproic acid, fluoxetine, metformin, inosine,
rosuvastatin, glibenclamide, tamoxifen) that had been reported to improve functional recovery in SCI
models.
Results: In our experiments none of these 8 treatments improved recovery compared to control groups and
only glidenclamide improved the amount of spared spinal cord tissue. Having poor success with numerous
individual treatments we decided to test combination treatments. We tested glibenclamide plus taxmoxifen
(G + T), and in another group glibenclamide, tamoxifen plus inosine (G + T + I). We found that both
treatment groups showed a modest (p<0.05) improvement in the staircase compared to the control group,
while on the ladder test G + T + I resulted in a nearly 50% reduction of mistakes compared to controls.
Conclusions: These results suggest a combinational approach may result in recovery levels that are not
observed with single treatments, in particular when initiated somewhat delayed at 3 hours after injury.
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Introduction
Pathology and clinical features of central cervical cord injury was defined by Schneider about 70 years ago.
Upper limb function is disproportionately impaired compared to lower limb function.We classified cervical
cord injury by numerical calculation of motor scores of ASIA evaluation into 3 groups and studied on various
clinical factors and outocomes.
Material and method
UEMS can be calculated by adding the muscle strengths of C5, C6, C7, C8 and T1 at key levels in ASIA
evaluation. Similarly, LEMScan be calculated by adding the muscle strengths of L2, L3, L4, L5 and S1 at key
levels in the ASIA evaluation.
Cervical cord injury 636 cases(509 male,128 female, 56.3±12.3y.o.) was studied from upper and lower
extremity muscle strength, classified into 3 groups, Upper limb paralysis dominant type (U type; Calculated
as UEMS-LEMS ≦ー５points) 153 cases, Balanced type (B type; difference in muscle strength of upper and
lower limbs less than 5 points) 238 cases, Lower limb paralysis dominant type (L type; Calculated as UEMSLEMS ≧５points) 245 cases.
Gender, age at the timing of injury, level of injury , paralysis category, Cause of injury, complications, muscle
strength,FIM, length of stay and treatment outcome was compared U type and L type.
Chi-square test and t test was mainly used to examine statistically, and a significant difference of less than
5% was considered significant．
Results
Type U was 24% of all cervical cord inuries, 35% of the incomplete quadriplegia, 33% of non bony cervical
injury. There is no sex difference, and the age distribution at the time of injury was one peak in U type at the
age of 57 on average, in L type in the 20s and 50s bimodal, the average at 47 years, U type was older L type.
The most freqent level of injury was C4 for U type and C6 for L type.In the paralytic category, AIS C and AIS
D were almost 50% in U type.The cause of injury is less traffic accident, sports injuries, L type than U type
and U type had more injuries caused by falls and falling on the ground than L type.Non bony cervical injury
was 70% in U type and 40% in L type. Complications were less in U type than in L type but there was no
difference in the incidence of pain in the area of paralysis. The final ADL is U type compared to L type, all
motor FIM items, although the score was high, the average of 5 items was corrected independence. The
degree of functional improvement was better for U type compared to L type, muscle efficiency was double
times(p<.0001), FIM efficiency was five times(p <. 0001). At the time of discharge, FIM of U type was102 ±
29 was better than FIM of L type was 80 ± 28(p <. 0001). The final treatmnent outcome of U type is better
than L type, and return to work 20%, return to home 80%, yet in hospitalization 20%.
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Purpose: Among intramedullary spinal tumors, ependymoma (WHO grade II) is the most frequent and the
basis of treatment is total resection by surgery. However post-operative exacerbation of motor function
occurred occasionally. The purpose of this study is to explore postoperative prognostic factors of spinal
intramedullary ependymoma.
Materials and methods: Eighty patients (54 males and 26 females, mean age: 50.0 ± 15.0 years old) who
underwent surgery at our institute for 2003 and 2015 with more than 2-years-follow-up were enrolled. We
defined “good” group as the cases with final follow-up McCormick scale remaining the same grade as preoperative or stayed in IV or V, and “poor” as the cases with motor paralysis as one or more McCormick scale
exacerbations. The surveyed items are as follows; pre- and post-operative McCormick scale, sex, age,
preoperative VAS, tumor localization, degree or tumor resection (Gross total resection or partial resection),
hemosiderin caps, cavity length, tumor length on MRI. We performed univariate and multivariate logistic
regression analysis between the two groups.
Results: Motor function exacerbations were observed in 15 cases. As a result of univariate analysis, the
factors related with post-operative motor paralysis were as follows: older age, preoperative McCormick
scale severity, preoperative higher VAS, thoracic localized, hemosiderin capped, and partial. We conducted
multiple logistic regression analysis using these factors and found that older age, preoperative McCormick
high, partial resection were significant poor prognostic factors.
Conclusion: Gross total resection for spinal ependymoma is favorable. However, the risk of motor
deterioration is high in cases of older patients with severe preoperative paralysis. Early surgery for patients
even with mild neurological disorder could facilitate the functional outcome
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Introduction: Despite adequate inpatient rehabilitation, a number of spinal cord injury (SCI) individuals
suffer from difficulties at home and local environment. This is mainly prevalent in low-middle income
countries (LMIC) due to a lack of qualified personal caregivers. This issue could be tackled with the help of
telehealth technology which may be used in LMICs without economic concerns.
Case Presentations: A 44 year old male with C3 AIS C SCI and a 35 year old female with T12 AIS A SCI were
discharged after successful rehabilitation from a tertiary care spinal centre. The patients demonstrated
gradual loss in their independence which was evident by monitoring their home activities biweekly for four
weeks via a combination of telephone calls, live video chat and Whats App. Subsequently after four weeks
of consistent guidance, pre- post scores after teletherapy were analyzed for the self-care & mobility
subcomponents of the self-reported SCIM III.
Results: This is the first report to document the benefits of telehealth follow-up monitoring and therapy for
persons with SCIs in India to assist in the transition from the hospital to the community. After consistent
supervised guidance via telehealth, self-care scores improved in the C3 AIS C subject from 3 to 15 and in the
T12 AIS A subject from 4 to 15 while mobility scores respectively improved from 14 to 27 and 4 to 16. These
cases also demonstrate that this type of program may positively affect QOL and functional status of persons
with SCI living in the community. The reasons behind the decline in independence of the male participant
were likely the lack of a proper environment for practicing achieved skills, lack of knowledge in handling
routine home tasks, frequent change of caregiver that made him feel demotivated and led to less
participation and poor self-compliance. The female participant reported she was being pampered and
others insisted on caring for her at home. Hence, she did not practice any self-care and mobility activities
except eating, drinking, brushing, basic bed mobility, washing face and hands. These changes led to a major
decline in functional status. Five major aspects were identified and reported by the individuals that may
contribute to achieve successful community integration after SCI in low-middle income countries (1)
Identification of individual competencies, (2) capabilities and abilities, (3) self-assessment, (4) Identification
of primary caregiver and training and (5)home participation contributed towards successful community
integration. This case series documents the benefits of using telehealth and home goal planning in the after
care of SCI individuals in order to improve quality of life in their local environment.
Conclusion: The present study strongly suggests that post-discharge goal planning must be considered in the
transition process from hospital to home to prevent dependency. Furthermore, real monitoring of planned
home goals through telehealth may lead to increased independence and a successful transition from home
integration to community integration
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INTRODUCTION
Small intestinal bacterial overgrowth (SIBO) is defined as the presence of excessive bacteria in the small
intestine (>105 CFU/ml). Risk factors for SIBO include intestinal dysmotility and is associated to neurological
disease like Parkinson or Multiple Sclerosis. Clinical manifestations are unspecific and the most frequent
symptoms are bloating, flatulence and abdominal pain; spinal cord injury (SCI) patients frequently present
these symptoms. The aim of this study is to describe, in a group of SCI patients, the prevalence and patterns
of SIBO, risk factors of its development and to determine the relation with bowel dysfunction clinical
characteristics.
PATIENTS AND METHODS
Patients: Twenty nine consecutive SCI patients were studied (10 women and 19 men; mean age 46,9 years),
sixteen with subacute injuries (<9months) and 13 with chronic injuries (>1year). The etiology of SCI was
traumatic in 25 patients and non-traumatic in 4. According to International Standards for Neurological
Classification of Spinal Cord Injury the neurological level was cervical in 9 patients, thoracic in 10 and
lumbosacral in 5; the ASIA Impairment Scale was, A in 17, B in 2, C in 4 and D in 6.
Methods: a) Personal structured interview that covered current medication and questions regarding their
bowel program (use of laxatives, defecatory method - mechanical stimulation, chemical stimulation,
abdominal massage, defecatory manoeuvres), bowel movement characteristics (frequency, time required,
place, dependence of another person, consistency according Bristol scale) and problems related to
evacuation (faecal incontinence, constipation, abdominal pain and bloating). Constipation was evaluated
using Rome IV criteria, fecal incontinence with Wexner score, abdominal pain and bloating with 0 to 10
numeric rating scales and the severity of neurogenic bowel dysfunction with the Neurogenic Bowel
Dysfunction score.
b) Glucose breath test was conducted according to The North American Consensus in preparation,
performance and interpretation. Hydrogen production rises > 20ppm and/or methane production rises >
10ppm, was considered a positive test. During the test, patients recorded the presence of flatulence,
abdominal pain, abdominal distension and cramps. Abdominal perimeter was measured pre and post-test.
The positive test results were compared with positive test results of 15 consecutive non-neurological
control patients.
RESULTS
Six patients had a SIBO positive test (20,6%), all of them affected by subacute SCI (p<0,05) and most of them
(n=5) with cervical neurological level (p<0,05). No statistical significance was found with ASIA Impairment
Scale, neurogenic bowel clinical characteristics neither clinical symptoms during test. All positive test had
methane-predominant or mixed (methane and hydrogen) pattern; in contrast, in non-neurological patients
67% of cases with SIBO had methane-predominant or mixed pattern and 33% hydrogen-predominant
pattern (p>0,05).

CONCLUSION
SCI patients can suffer from SIBO, especially in subacute phase and in tetraplegic patients, with high
production of methane. This complication should be considered in the management of neurogenic bowel.
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Introduction:
Trans Anal Irrigation (TAI) is a well-researched method for bowel management in neurogenic bowel
dysfunction. If the lower steps in the treatment pyramid for neurogenic bowel dysfunction are no longer an
option, and the decision to start with TAI is made, there is a choice between different systems that are
available on the market.
Methods:
The system of choice should be adequate and practical in use. Cost efficacy should be considered.
Existing systems each have different characteristics and these play an important role in the decision which
system(s) is preferred in a specific neurological condition.
We made a decision support tool for the available TAI systems in the Netherlands with a differentiation
between balloon and cone systems.
Results:
The specific characteristics of the available systems were described.
Symptoms of the neurological conditions who determine the choice for a specific system are;
- defecation reflex; positive, diminished or negative
- anal sfincter tone; present, diminished or absent
For the different combinations of defecation reflex and anal sfincter examples of the neurological conditions
that could occur are mentioned and the preferred systems are described.
Discussion:
Discussion with individual patients on their personal preferences stays of the upmost importance to
improve adherence. But a well-advised choice for a particular system will increase the chance of a positive
outcome, in contrast to a method of trial and error.
The developed support tool can be adapted per country, based on the systems available in that country.
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Introduction: Powered robotic exoskeletons are a promising solution to stand and walk again in patients
with spinal cord injury (SCI). In general, training with an exoskeleton has shown to be safe. We report the
incidence of two different cases of bone fracture during exoskeleton usage. Subsequently, some advices on
how to implement extra training and instructions regarding safety, are given.
Case Presentation: Two cases are presented. The first case concerns a 47-year-old woman with a traumatic
SCI, Th12 AIS A. Her exoskeleton was shut down unexpectedly thereby causing a malalignment of the joints
of her lower extremities relative to the joints of the exoskeleton and resulting in a fracture of her left tibia.
The second case concerns a 39-year-old man with a traumatic SCI, L1 AIS B. An unexpected fracture of the
distal tibia occurred without a specific prior (traumatic) incident.
Discussion: Although training and walking with an exoskeleton in motor complete SCI patients is considered
safe, one should always be aware of risks of unexpected (technical) adverse events and the risk of fractures.
Exoskeleton training instructors, SCI patients and their ‘buddies’ should be instructed in how to handle in
emergency situations and they should be aware of the risk of (stress) fractures of their legs. In the case of
swelling and a discoloring of the skin, X-ray examination should be performed to exclude any fracture.
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Introduction:
After the first very promising results of the STIMO (stimulation movement overground) clinical study, we
will start a new study in the second part of 2019. During the first study of Targeted Epidural Spinal
Stimulation (TESS), it was shown that patients with a chronic SCI regained voluntary control over previously
paralysed muscles, also without stimulation. The goal of this second study is to determine the safety and
feasability of TESS in combination with intensive training in patients with an acute spinal cord injury.
Methods:
The plan is to implant a lead within 4-6 weeks after an incomplete traumatic spinal cord injury above
neurological level Th11. The lead paddle is specially developed with an optimal electrode array
configuration for the stimulation of the spinal neural circuitry involved in walking (segments Th12-S1). After
the implantation participants continue with their primary rehabilitation, including task-specific locomotor
training with body weight support. By the use of a prediction rule, floor and ceiling effects in respect to
walking function can be avoided.
Results:
The goal is to enroll 20 patients with an incomplete spinal cord injury at four sites in three countries. The
main focus of the study is to determine the safety and the feasibility of TESS in supporting mobility training
in patients with sub-acute spinal cord injury. A secondary goal is to evaluate the preliminary effectiveness of
mobility rehabilitation facilitated by TESS in respect to improvements in leg motor functions and mobility 12
months post-injury.
Expected outcome:
We expect that the application of TESS is safe and feasible in the subacute phase of SCI and that study
participants have a better outcome of walking function, compared to historical controls.
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Introduction: Cervical spinal cord injury (SCI) is a catastrophic condition requiring chronic care. Majority of
the patients with SCI are young, and the economic and societal impact is enormous, both to the immediate
family and the society at large. There is a need to provide timely care, support and specific attention after
discharge to prevent further complications and mortality rate. However, there is no literature available on
outcomes of such patients in India. Hence there is a need to determine the common complications and risk
factors which could be prevented with timely guidance.
Purpose: To determine the common post-discharge complications and risk factors within the period of six
months duration in the Indian community.
Methodology: Follow-up Assessment on 220 SCI individuals was conducted via telephone. Semi-structured
interview was organized to identify the common complications faced. The questions majorly targeted were
re-hospitalization status, length of stay, reason for stay, understanding of basic medical regime, common
problems reported due to existing environment or due to any physiological changes .
Results: Out of 220 SCI individuals, 96 were cervical spinal cord injured individuals and 124 were
paraplegics. Common complications reported by cervical cord injured individuals are Urinary tract infections
(77%), cervical pain due to bad posture & handling techniques (66.66%), respiratory issues & poor coughing
capability (61.45%), bedsore and skin tenderness (53.12%), neurogenic pain (43.75%) and dizziness
interfering with daily living routine (35.41%), lacking in following the prescribed medical regime to prevent
complications (33.33%). Additional complications were spasticity (26.04%) and back pain (12.5%). Mortality
was reported in N=6 SCI individuals with-in the span of six months due to cardiovascular issues.
Conclusion: Complications are common following cervical spinal cord injury in Indian setting. Hence they
early require specialized care, attention and support both during in-patient rehabilitation as well as outpatients follow-up in the community.
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Introduction
The literature has consistently shown that following a spinal cord injury returning to work has a positive
influence on the quality of life, well-being and it is an important part of the adjustment process following
the injury. Previous research identified that returning to work is a process influenced by many factors such
as environmental accessibility, welfare system, early and long term support, level of education and physical
health. The majority of research has focused on the physical and environmental factors that may impact on
the employment outcomes and are predominantly quantitative by nature.
This study aims to explore what are the main factors which hinder or motivate adults with spinal cord injury
to return to paid employment in the UK.
Method
A UK based charity supporting people following spinal cord injury advertised the study recruitment poster
via their social media channels. Semi-structured interviews were conducted with three participants and
qualitatively analysed using an interpretative phenomenological analysis. The same interviewer was used
for all interview to ensure the quality and consistency of this study.
Results
Four super-ordinate themes were identified from the interpretative phenomenological analyses; long term
support, understanding the system and rights, acceptance of new identity and recognising the value of the
work. Implications for clinical practice include fostering optimal use of social supports, cultural changes and
strategies for navigating the system when returning to work following a spinal cord injury.
Conclusion
This was the first UK-based study exploring the factors influencing returning to work for adults with spinal
cord injury in the UK. It is hoped that these findings will increase insight and understanding the complexity
of returning to work for adults with spinal cord injury. It was identified there is a need to investigate the
policy development and education for all healthcare professionals supporting adults with spinal cord injury
when undertaking returning to work to further assist the transition.
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Introduction: Neuropathic pain (NP) is described as one of the most challenging conditions for individuals
with spinal cord injury (SCI) and is primarily managed pharmacologically. However, knowledge is lacking on
the patient’s experiences of using these drugs. This study aimed to explore patient’s expectations,
experiences and desires with drugs prescribed for SCI NP.
Methods: 18 informants with SCI and NP were interviewed in focus groups consisting of 4-5 participants in
four separate sessions. The informants originated from 6 large and small cities in southern Sweden. An
emergent design was used using an interview guide. The interviews were transcribed verbatim and data was
analyzed according to qualitative content analysis.
Results: Initially expectations of drugs giving pain relief were described as rather high but these decreased
over time due to negative experiences. Cognitive side-effects and/or insufficient pain-relief decreased
further expectations and willingness to try new drugs. Still the informants described a remaining hope for a
truly effective drug without side-effects. Since cognitive side-effects were described to impair relations and
ability to work/study the informants described having to choose pain for cognitive clarity.
Competence in SCI pain management and a functional dialogue with the treating physician, improved
accessibility to health care, and an individually tailored treatment plan and follow–up of prescribed
medication were factors desired by the informants. Further, peer support and alternatives to a
pharmacological approach were highlighted.
Conclusions: The need for efficacious drugs, improved inter-personal health care relations and a patientcentred approach emerged.
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Introduction
In a survey to leaders of SCI units in the Nordic countries, a majority described a need for a common
education on an advanced level. The request was a team-based, practice-oriented course for experienced
staff members, aimed at development in lifelong learning beyond basic SCI knowledge.
Aim
Develop and implement a university course for experienced SCI teams in the Nordic countries.
Method
An interprofessional group of SCI-specialists from the Nordic countries (authors) in collaboration with the
University of Gothenburg developed the Nordic Advanced SCI Rehabilitation Course (NASCIR) on advanced
level with 7.5 ECTS. In an initial survey, leaders at Nordic SCI units were asked to identify education
priorities among their staff. The course content was thereafter based on the identified needs;
interprofessional team work, problem-based learning, evidence-based practice, reflective practice and
learning, authentic assessment, use of available online education and knowledge translation platforms.
The aim was to promote lifelong learning on both individual and team level, strengthen collaboration and
facilitate mutual inspiration between centres and health professionals. Teams with at least 3 professions
represented and with individuals who had at least 2 years of experience of SCI rehabilitation were invited to
the course.
All participants attended in a pre- and post-course survey regarding their experiences and use of
interprofessional teamwork, confidence in search for literature, available network in other SCI units. A
structured course content evaluation was also performed. The SCI unit leaders were also asked about their
experience.
Results
There were 12 attending teams from Denmark, Iceland, Norway and Sweden and 51 participants were
examined in this first course. There were 3 drop outs due to personal issues.
Contents of the course included; problem-based learning from real-life cases on team- and individual level,
ethical reflections, a real-life challenge each unit was facing was allocated to another interprofessional
team. Receiving team was asked to problem-solve and recommend appropriate strategies based on their
own experience and contemporary scientific evidence. The improvement work was presented in a report
and poster. Even though the participants rated their knowledge and teamwork high before the course,
there were significant improvements on both individual and team level. The participants appreciated the
teamwork and network the course facilitated. Some participants thought the level of required work was

high related to the 7.5 credits. Feedback from the leaders was positive. Some leaders described that the
work the attending team had done gave effects on the unit as a whole.
Conclusion
The first Nordic Advanced Spinal Cord Rehabilitation course was appreciated by the participants as well as
the leaders of the SCI units. The university course concept provides the opportunity to integrate the course
with a master program and raises the value for both participants and employers.
With inspiration from the NASCIR concept, we aim to explore additional educational needs within Nordic SCI
Rehabilitation. Educational resources and courses should be developed and conducted in a pragmatic and
integrated way, that is meaningful for the participants, relevant to their educational needs and useful for
their centres.

238
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Introduction
A study from New Zealand in 2012 indicated that women with tetraplegia declined the possibility un-dergo
upper-limb surgery to a higher degree than men. In New Zealand at that time mostly bilateral surgery is
performed. In most other countries unilateral surgery is performed. There is no comparable data available
investigating the womens ratio in other settings.
Since most people with spinal cord injury are men, general outcome after UL-surgery might not reflect
women’s outcome. Women’s outcomes after hand surgery in tetraplegia have not yet been explicitly
explored.
Aim
Describe the demographics of woman undergoing reconstructive hand surgery in Sweden and their
functional and experienced outcomes.
Methods
All patients who underwent tendon transfer to restore grip- or triceps function or spasticity correcting
surgery at C.A.R.E., Sahlgrenska University Hospital, Sweden, during 2006-2015 were included.
Retrospectively analyse of functional and activity changes between pre- and post operatively on those who
attended 12 months follow up. Age, time after injury and type of surgery were analysed.
Outcome measures for all surgeries were Canadian Occupational Performance measure (COPM). For triceps
reconstruction muscle strength in triceps and for grip- and spasticity correcting surgery Grasp and release
test (GRT), Jamar- and Pinch strength were recorded.
Results
During the time period 26% of the surgeries were performed on women (51 women and 145 men). There
was no difference in time between injury and surgery or age at surgery between genders. Nor any
differences between performed surgery types. In outcome, men got stronger in grip and pinch strength
while women improved slightly more in skills, defined by grasp and release test (GRT). All participants
improved significant in their prioritized activity performance and satisfaction with perfor-mance (COPM).
Discussion
One fourth of the surgeries performed were performed on women, which is similar to the incidence rate.
We can therefore presume that women in Sweden choose to undergo surgery to the same extend as men.
Additionally there were no delay to surgery or differences in type of surgery depending on gender. Both
genders improve significantly from surgery, but in slightly different aspects.
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Background: Muscle strength measurements using hand-held dynamometry (HHD) can be affected by
inadequate strength of the tester and lack of stabilization of subject and device. In spinal cord injuries, the
strength of the knee extensor muscle is recommended to be measured at the supine position. We designed
a portable HHD anchoring system, which enables the measurement of isometric knee extensor muscle
strength in a supine position and therefore, applicable for the persons who cannot take sitting position
required for measurement in conventional isokinetic dynamometry (IKD). The aim of this study was to
investigate the reliability and validity of the measurement using the device.
Methods: The maximal isometric strength of the knee extensor of the dominant leg in healthy adults aged
20 to 40 years was tested for 3 sessions in by 2 testers using the portable dynamometer anchoring system in
a supine position. After 3 sessions of measurement, the peak torque of knee extensor was evaluated using
an IKD (Biodex). Intraclass correlation coefficient (ICC) and 95% limits of agreement (LOA) for intra-rater and
inter-rater reliability were obtained.
Results: A total of 39 participants (19 males and 20 females, 30.08 ± 4.16 years) completed the 3 sessions of
measurement. ICC for intra-rater reliability was 0.98 for the maximum measurements of knee extensor
strength of 2 sessions (95% CI: 0.96 -0.98) and 0.98 (95% CI: 0.96 -0.99) for inter-rater reliability. The mean
difference (%) between the maximum measurements of knee extensor strength of each sessions was 1.02 %
(LOA range: -11.13 to 13.16 %) for intra-observer and -1.44 % (LOA range: -13.98 to 11.08 %) for interobserver measurements, respectively. The Pearson correlation coefficient between the maximum voluntary
peak torque measurements with portable dynamometer anchoring system and the IKD was 0.927.
Conclusions: The designed portable dynamometer anchoring system is a reliable and valid tool for
measuring isometric strength of the knee extensor in a supine position. Future clinical feasibility studies are
needed to determine if this equipment can be applied to people with severe illness or disabilities.
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Purpose: This study aimed to develop an aquatic performance measure for rehabilitation therapy based on
the Water Orientation Test Alyn. We also investigated the validity of the new scale in comparison with onland activities.
Materials and Methods: Patients with neurological impairment including spine injuries who underwent aqua
therapy were retrospectively reviewed. Twenty-one Water Orientation Test Alyn items were categorized,
through exploratory factor analysis, into three categories: altering the center of gravity, basic functional
activity, and progressive basic functional activity. Confirmatory factor analysis was performed to evaluate
the validity of the functional evaluation tool. Spearman’s correlation analyses were conducted with the
Medical Research Council sum score and modified Barthel index score.
Results: Ninety-five patients (mean age: 53.4 years, range: 27–73 years) were included in the analysis.
Convergence and discrimination validity for all three factors were established. Functional components of
WOTA items were classified into 3 categories through Exploratory Factor Analysis: altering the center of
gravity (9 items), basic functional activity (8 items), and progressive basic functional activity (4 items). These
21 items were graded on a 5-point (x, 0–3 points) scale, as in the WOTA, and were categorized into 3 groups
in order of functional progression, as follows:
Group 1—Altering the center of gravity—Activities in this group involved displacement of the patient’s
center of gravity. The activities included 9 items: shifting gravity forward/backward, shifting gravity to the
left/right, sitting down, standing up, lying down, sitting up, rolling, turning, and supine/oblique.
Group 2—Basic functional activity—Activities in this group represent progressive balance training and are
used to obtain basic functional movements. To achieve patient independence, repetitive training is
emphasized. Some of the activities in this group can be modified into strengthening exercises. The activities
include 8 items: standing, sitting, walking, changing direction, turning 360°, jumping, entering into the pool,
and exiting out of the pool.
Group 3—Progressive basic functional activity—Activities in this group are more complex and might require
adequate muscle strength, balance, and coordination. The activities included 4 items: pushing/kicking with
the legs, pulling/pushing with the arms, reaching with the arms, and passing an object with the hands.
The total scores of the functional evaluation tool for aquatic performance showed a correlation with
modified Barthel index scores (r = 0.636, p < 0.001) and Medical Research Council sum scores (r = 0.298, p =
0.01).
Conclusions: The functional evaluation tool for aquatic performance demonstrated validity with physical
function on land, suggesting its possible use for functional assessment during aquatic rehabilitation therapy
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BACKGROUND
Wheeled mobility is a necessity in daily ambulation fora growing number of patients with spinal cord
injury.These patients eventually need the wheelchair for daily activities or ambulation. However, some
disabled patients unable to use a manual wheelchair because of limited hand function derived from the
disease. Although electric wheelchair joysticks are often available as standardized ready-made products for
patients with severe hand dysfunction, there are certain limitations to providing different complementary
features for each patient’s hand dysfunction. The 3D scanning and printing technology have increased
attention to overcome such limitations with advancements in science and technology.
AIM
The objective of this study is to develop customized electrical wheelchair joysticks that aid tetraplegia
patients with spinal cord injury, whereby patients’ driving performance with electrical wheelchairs can be
improved.
METHOD
During the period of September 1, 2018 to December 31, 2018, five tetraplegia patients using electric
wheelchairs but not content with the original joysticks participated in this study. Patients' discomfort and
issues regarding previously used wheelchair joysticks were individually identified. Through 3D scanning and
modeling, customized electrical wheelchair joysticks were designed and developed. After using the
customized joysticks for two weeks, the patients’ driving abilities and satisfaction with the electric
wheelchairs were evaluated. Modified power-mobility indoor driving assessment (PIDA), National
Aeronautics and Space Administration task load index (NASA-TLX), and psychosocial impact of assistive
devices scale (PIADS) were employed for evaluation.
RESULTS
Results for one of the five patients are excluded owing to the patient’s medical issues.
Case 1-3
Modified PIDA scores have the highest values (patients can follow instructions easily, accompanied by a safe
and successful first trial) in the pre-test and post-test. Modified PIDA time measurements indicate time
reduction in the post-test as compared to the pre-test. NASA-TLX and PIADS values indicate greater
satisfaction through usage of customized joysticks in the post-test.
Case 4:
Modified PIDA score has a higher value in the post-test(mean-value=4) as compared to the pre-test(meanvalue=3.33). Modified PIDA time measurement indicates time reduction in the post-test as compared to the
pre-test.NASA-TLX and PIADS values indicate greater satisfaction through usage of customized joysticks in
the post-test.
DISCUSSION AND CONCLUSION
By using customized joysticks, patients can improve their electric wheelchair driving abilities and can
thereby experience greater satisfaction.
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Introduction: Central nervous system (CNS) injuries which include stroke, traumatic brain injury and spinal
cord injury (SCI) constitute a major cause of morbidity and mortality. Morbidity associated with severe CNS
injuries may result in long-term disability and burden families and society. Most previous studies have
focused on the medical problems and treatment for CNS injuries, and measures of activity and participation
in chronic community-dwelling CNS injured people with various origins relatively remain underdeveloped. In
this study, we wanted to evaluate differences in the pattern of disability in people with severe CNS injuries
from different causes. The objective of this study was to compare activity and participation of communitydwelling people with severe disability from different origins including brain injury and SCI, and to find out
risk factors related with disability.
Methods: Data were collected by the questionnaire survey of home-dwelling people with severe disability
from 65 health care center involved in community-based rehabilitation program. Demographic profile and
socioeconomic factors were asked, and registered grade of disability in one and two were categorized to
severe disability. To measure the physical impairment and participation, WHODAS 2.0 (World Health
Organization Disability Assessment Schedule 2.0) were also surveyed. WHODAS was recommended by
World Health Organization in 2001 for evaluating the activities of daily living of people with chronic
disabilities. WHODAS supports and complements the concept of ICF regardless of the types of diseases, and
its validity and reliability have been proven. We compared domain and summary scores of WHODAS
between the two groups, and regression analysis was performed to find out risk factors associated with
disability. P < 0.05 was considered statistically significant. The statistical software SAS System for Windows,
version 9.4 (SAS Institute Inc, Cary, NC) was used to perform the statistical analyses.
Results: In total, survey of 505 community-dwelling people with severe disability (322: brain origin, 183: SCI
origin) were used for analysis. Domain scores of cognition and relationships were significantly higher in the
people with brain injury, whereas score of mobility was higher in the people with SCI (P < 0.05). Subgroup
analysis according to age groups and onset duration were also performed, and regression analysis revealed
that onset duration was negatively correlated with cognition, relationship, participation, and summary
scores only in people with brain injury, but not in SCI. Socioeconomic status such as area of residence, type
of household, marital status, occupational status, and economic status were not associated with WHODAS
scores in the both groups.
Conclusions: Mobility was more impaired in people with severe disability from SCI origin, whereas cognition
and relationship were more impaired in those from brain injury. Onset duration was negatively related with
cognition, mobility, relationship, and summary scores in brain injury, but not in SCI. Future studies with
more detailed factors including education level and cognitive function and long term follow up period would
be warranted.
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Introduction: In Japan, housing renovations are usually necessary when most people with traumatic spinal
cord injuries (SCI) return to their homes. Because many older houses in Japan often have floor level
differences due to the unique climate and lifestyle, renovations may be required according to the degree of
the individual’s paresis. Unlike in Europe and the United States, few previous studies have demonstrated
the relationship between neurological deficit and hospital discharge to home in Japan. We hypothesized
that mobility might affect hospital discharge to home. The objective of this study was to examine the factors
associated with return to home in patients with SCI in Japan.
Methods: This study included patients who were admitted due to traumatic SCI between 2015 and 2018.
Data were recorded in a single spinal injury center database. This database includes neurological timecourse data from the acute to chronic phases after traumatic SCI. The patients were divided into group I
(return to home) and group II (non-return to home). The statistical parameters were age at injury, American
Spinal Injury Association (ASIA) Impairment Scale (AIS) , ASIA motor total score (AMS), Walking Index Spinal
Cord Injury II (WISCI) , Spinal Cord Independence Measure version III (SCIM-score), and SCIM-subscores 1, 2,
3 at discharge. Statistical analyses were performed using Mann–Whitney’s U-test and Student’s t-test.
Group I was divided into subgroups A (housing renovation) and B (non-housing renovation) and the same
parameters were analyzed between them.
Results: Of the registered 300 patients, 198 were included in this study (mean age ± standard deviation:
62.0 ± 17.1, male/female: 154/44). Ninety patients were able to return to their homes at discharge (group
I); however, 108 patients could not (group II). Of the patients in group I, 36 needed housing renovations
(group A), while 54 did not. Comparison between the two groups revealed a significantly lower age in group
I than in group II (p<0.05), and the AIS, AMS, WISCI, SCIM-score, and SCIM-subscores 1, 2, and 3 of group I at
discharge were significantly higher than those of group II (p<0.001). In addition, these scores at discharge
were all significantly lower in group A than in group B (p<0.001). These indicated that mild paresis, good
mobility, and good activity of daily living significantly increased the possibility of a return to home and a lack
of a need for housing renovation.
Conclusions: We evaluated the characteristics of patients who could return to Japanese houses with
different floor heights at hospital discharge. This study demonstrated that not only the ability of mobility
but also the activities of daily living, which indicated the ability of self-care, were important for patients with
SCI to return to their homes.
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Objective
Kibikogen Rehabilitation Center for Employment injuries (KRC) provides specialized rehabilitation for patient
with spinal cord injury (SCI) from large regions in Japan. The objective of this investigation was to evaluate
clinical features and functional outcomes in patients with spinal cord infarction, which is rare and has
diverse causes.
Methods
A retrospective analysis of medical records was conducted on patients with SCI in KRC from 2010 to 2019.
Data regarding age, gender, etiology, ASIA impairment scale (AIS) grade, length of stay in KRC, neurological
level, Functional independence measure (FIM), discharge destination, walking ability, bladder and bowel
management was obtained. Poor outcome was defined as wheelchair users, bladder dysfunction needing
catheterization, bowel management with manual removal of stool.
Results
Of 24 included patients with SCI, the median age was 60 years, and 6 were female. The most common cause
of SCI is aortic pathology (63%), followed by idiopathic cause (25%) and systemic hypotension (8%). The
patients were classified by AIS A in 50%, B 8%, C in 25% and D in 17% at admission. The neurological level of
injury was thoracic in all cases. The length of stay at our center ranged from 117-344 days (median 250
days). The total FIM score at discharge differed between AIS A and D (107 vs 123, P=0.045), and between
elder group (≧60 years) and yonger group (< 60 years) (89 vs 114, P=0.045). However, it did not differed
regarding age, gender, and etiology. More severe AIS group (grade A and B) had a increasing risk of poor
outcome (P=0.020).
Conclusion
Aortic pathology causes SCI most commonly in Our rehabilitation center. AIS A and B group at admission
results in unfavorable walking ability, bladder and bowel management.
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Introduction: C5 palsy sometimes occurs after cervical spine surgeries. The results and frequency of C5 palsy
after laminoplasty and/or instrumentation were often reported. However those after anterior surgeries in
the cervical spine were not well known. We investigated the frequency and cause of C5 palsy after anterior
reconstructive surgery in the cervical spine.
Methods: Fifty-seven patients who underwent anterior reconstructive surgeries with corpectomy and bone
graft in the cervical spine W/WO posterior fixation, were enrolled. The lesion was multilevel and including
C4/5 level. In those, 33 underwent anterior pedicle screw (APS) W/WO plate fixation (A group) and 24 APS
and posterior fixation (A&P group).
Results: Total 9 patients developed C5 palsy postoperatively (9/57; 15.7%). Five of 33 patients in A group
(15.2%) and 4 of 24 in A&P group (16.7%). The surgical time and bleeding (A group / A&P group) were 197 /
312 minutes and 237 / 330 ml. The average patient’s age was 59.9 in the group with C5 palsy (C5 group) and
59.0 in the group without C5 palsy (non-C5 group). The surgical time and bleeding (C5 group / non-C5
group) were 300.6 / 234.9 minutes and 339.4 / 264.8 ml. The surgical lesion was 3.1 / 2.6 levels. JOA score
was 10.0 / 11.1 preoperatively and 12.3 / 14.6 postoperatively, and its recovery rate was 37.3 / 58.9 %
respectively. The local kyphotic angle was 14.3 / 8.2 degrees preoperatively and 0.9 / -3.2 degrees
postoperatively. The correction angle by surgery was 13.4 / 11.6 degrees. C2-7 angle was 13.3 / 4.6 degrees
kyphotic before surgery and 2.1 / -4.6 degrees kyphotic in final follow-up. Six of 22 cases (27%) with 15
degrees or more kyphosis preoperatively developed C5 palsy postoperatively.
Conclusions: Higher incidence rate (15.7%) was seen after multilevel anterior or anteroposterior combined
surgery in cervical spine. There was no significant difference of incident rate between anterior alone surgery
and antero-posterior combined surgery, although the surgical invasiveness was more in AP combined
surgery than that of anterior surgery alone. When the patients have more severe kyphotic deformity and
/or severe myelopathy symptom preoperatively, they are likely to develop C5 palsy after anterior or
anteroposterior reconstructive surgery.
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【Introduction】
Thoracic myelopathy is a relatively rare disease. It’s not uncommon for diagnosis to take time, and it’s a
disease that is severe and has poor functional prognosis.
As a general evaluation method of thoracic myelopathy, the 11-point method except for upper limbs has
been used as a substitute for the 17-point method of criteria for judgment of cervical myelopathy of the
Japanese Orthopedic Society of Japan, but the objective and quantitative evaluation method was not
reported, and there was a problem that the evaluation method was uncertain and the severity
determination was unclear. The 10 second step test is a test to measure how many times a foot stepping
can be performed in 10 seconds to raise the thigh to the floor and the same level at the same place. A test
that is one of the long tract sign of the cervical spondylotic myelopathy we have reported that the motor
function of the lower limb can be evaluated quantitatively.
In patients with thoracic myelopathy, it was examined whether the 10 second step test can quantitatively
evaluate the severity and reflect the functional prognosis.
【Method】
Subjects had clinical symptoms and image literally obvious pressure lesions on the thoracic level, 33 cases
with thoracic myelopathy who underwent surgery in the same section. 19 males, 14 females, the average
age was 61.8 years old. Examples of cases with neuromuscular diseases of other parts such as cervical
myelopathy and lumbar spinal canal stenosis, and cases of joint diseases in which it is difficult to
appropriately implement a 10 second step test are excluded. In 26 cases, the test was again conducted and
evaluated in 1 year after operation. The JOA thoracic myelopathy 11 point method (JOA score) and the
motor function of lower limb item 4 point method were used as functional evaluation items.
【Result】
The results of the preoperative 10 second step test were 9.0 ± 6.2 times, the JOA score was 5.3 ± 1.9
points, and the motor function lower limbs score was 1.7 ± 1.1 points. There was a strong positive
correlation with JOA score and motor function lower limbs (r = 0.68, r = 0.90 respectively). In 26 patients re examined in 1 year after surgery, there was a significant increase from 9.0 ± 5.9 before operation to 14.0 ±
5.2 after surgery. The JOA score was significantly improved from 5.3 ± 2.0 points to 8.2 ± 2.0 points. There
was no correlation between the preoperative 10 second step test and the JOA improvement rate (r = 0.17).
【Conclusion】
The 10 second step test well reflected preoperative severity of thoracic myelopathy patients, especially
walking ability, but did not reflect function prognosis.
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Introduction: Between 20-50% of people with spinal cord injury (SCI) use chronic indwelling urinary
catheters (IDC; transurethral or suprapubic) for bladder management. Up to 87% of chronic IDC users
experience catheter blockage which may lead to discomfort, obstructive kidney injury, and autonomic
dysreflexia (AD). Recurrent catheter blockage is often managed with catheter flushes, a practice which
remains controversial given inconclusive evidence regarding risks and benefits. Many clogged catheters
require replacement which constitutes an unwelcome, unpredictable consumption of time and resources.
Methods: We conducted one-time surveys of SCI nurses/nursing assistants (NAs) and veterans with SCI at a
Veterans Affairs SCI center to better understand the clinical burden of catheter blockage (convenience
samples). Univariate comparisons of veterans with SCI who frequently or infrequently block their catheters
were done using Fisher Exact testing. The study is ongoing.
Results: Twenty eight SCI nurses and NAs completed the survey. 93% of nurses/NAs reported frequently
managing blocked urinary catheters and consider it an important clinical problem (mean score 6.4 ± 2.9,
range 1-10, on a scale of 1 to 10 where 10 is “the biggest problem you have working with people with SCI").
89% of respondents believe that catheter flushes are effective at preventing catheter blockage and
estimated a time requirement of 9.3 ± 4.6 (range 2-20) minutes to perform a bladder irrigation procedure.
They estimated the time to change a urinary catheter to be 15.4 ± 7.3 (range 5-30) minutes. Of the 19
veterans who completed the patient survey, 14 use an IDC for bladder management and nine of these (64%)
report a history of urinary catheter blockage. Four individuals experience clogged catheters at least every
two months (“frequent blockers;” two clog weekly or more, one clogs monthly or more, one clogs every two
months or more). Five experience blockage less than three times a year and five reported never blocking
their catheters (“rare-never blockers”). 29% reported AD induced by catheter blockage. 86% perform
catheter flushes, each taking 8.6 ± 5.4 (range 5-20) minutes to perform. All four “frequent blockers”
reported having daily urinary sediment versus 10% of “rare-never blockers” (p=0.005). All four “frequent
blockers” have a history of bladder or renal stones requiring surgical removal versus 20% of the “rare-never
blockers” (p=0.015). “Frequent blockers” also appeared to require more assisted mobility compared to
“rare-never blockers” with 100% v. 50% using a power wheelchair and 100% v. 40% requiring a lift for
transfers (p’s >0.05). 50% of both groups were on long-term bedrest.
Conclusions: Individuals who experience catheter blockage have more urinary sediment and a history of
significant urinary tract stone disease. Prior reports suggest decreased mobility as a risk for catheter
blockage, which is consistent with our findings, however further study is required to more clearly identify
risk factors and associated sequalae. Blockage of IDC is a significant burden for persons with SCI and the
individuals who care for them. Catheter blockages may cause long-term renal damage and may be a
symptom of lost bladder function.
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Introduction:
Malnutrition and its outcomes on overall health represent one of the critical challenges following spinal
cord injury (SCI). In the long term the loss of muscle mass and the gain of fat mass increase the risk of
obesity and non communicable diseases. Because of the limited literature on nutrition and metabolic
response to SCI in the acute and chronic stage, we decided to undertake a nutrition support programme
aimed to correctly assess and manage the nutritional status of SCI subjects.
Methods:
Based on the time elapsed since the trauma, we divided patients into 2 groups: acute patients if the injury
occurred within 6 months and chronic patients if the injury occurred over 6 months. Upon admission,
biochemical blood tests, detailed dietary assessments, anthropometric measurements, resting energy
expenditure (REE), total daily energy expenditure (TDEE) and body composition measurements were
scheduled. Body composition was appraised by bioelectric impedance analysis (BIA), TDEE was quantified
using a multi-sensor armband and REE was measured using the indirect calorimetry. A nutritional
personalized program was planned for every patient.
Results:
At present we recruited 36 patients, 19 of whom were acute and 17 chronic. Acute patients have an average
weight of 66 +/- 17 kg. 13 patients (68%) had a weight loss from the usual weight with an average of 7 +/- 3
kg. The average basal metabolic rate is 1.359 +/- 238 kcal, reduced by 13% compared to the expected; this
data is in line with recent literature, which shows a condition of hypometabolism even in the acute SCI
patients. 4 patients (21%) are malnourished for BMI and 7 patients (37%) have an albumin value lower than
3.5 g/dL. Chronic patients have an average weight of 79 +/- 21 kg. 2 patients (12%) had a weight loss of 15
kg and 10 kg respectively, while 14 patients (82%) had an average weight gain of 11 +/- 12 kg. As expected,
the basal metabolic rate was reduced, with an average of 1.332 +/- 236 kcal, reduced by 18% compared to
the expected. Only 1 patient was malnourished for BMI.
Conclusions:
The data currently available are scarce given the small sample size. However, our aim is to obtain, increasing
the number of patients evaluated, more precise information regarding the nutritional status of acute and
chronic SCI patients, in order to optimize the therapeutic intervention as much as possible. In particular, our
goal is to prevent malnutrition, limit lean body mass loss and minimize the risk of pressure ulcers. In these
perspectives, nutrition must be seen as a first line treatment to promote an optimal long-term
rehabilitation.
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Introduction:
In recent years we have witnessed a rapid development of technologies to support rehabilitation medicine,
especially in the field of Exergames. Kinect® is an infrared camera that can track movements of human
body, and REHABILITY® is a software that contains serious games for rehabilitation. In this study, we wanted
to test the usability and pleasantness of the system composed by Kinect® and REHABILITY®, in people
suffering from cervical SCI, adopting a protocol for upper limb rehabilitation.
Methods:
We enrolled a group of 11 patients in the acute phase (average age 45.3 years, min 18, max 67) and a group
of 20 patients in the chronic phase (average age 40.5 years, min 18, max 68). The inclusion criteria were: age
18-80 years, lesion level C4-C8; AIS A, B, C; ability to withstand in a wheelchair for at least two hours. The
group of patients in the acute phase has followed, in addition to the standard treatment, a specific protocol
for the rehabilitation of the upper limbs which has provided a total of 15 sessions of 30 minutes each,
divided into 3 treatments per week. A personalized rehabilitation programme was planned using the
calibration offered by the software. Once the rehabilitation protocol was completed, the satisfaction
questionnaire derived from the PTPSQ-I (15) and from the System Usability Scale (SUS) were administered.
The group of patients in the chronic phase, instead, carried out a single 30 minutes rehabilitation session, at
the end of which the satisfaction questionnaire was submitted. During the rehabilitation session, the users
were sitting on an electronic or manual wheelchair, and positioned in front of the screen and the camera at
a distance of 2 m. All activities were focused on shoulder movements in all planes of space, associated with
flexion-extension movements of the elbows and wrists.
Results:
The data collected confirm that the rehabilitation based on this type of technology can easily be carried out
both by patients and therapists. The system used proved to be a valid aid for the persons with spinal cord
injury increasing the motivation during the rahabilitation. At the end of the treatment the patients reported
a positive effect on trunk and balance control.
Conclusions:
Kinect® and REHABILITY® represent a good support tool for a treatment that must be included in a more
complex rehabilitation plan. Thanks to the constant development of the software and the implementation
of new functions, the device could become, in the future, a proposal for home treatment. The adaptability
of the system is able to follow the person with cervical spinal cord injury throughout the rehabilitation
process, based on their needs, abilities and changes over time.
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Introduction: Weakness of respiratory muscles in high tetraplegic patients is particularly emphasized in
sitting position because of the reduction of vital capacity1. Intermittent abdominal pressure ventilator
(IAPV) can play an important role in providing non invasive ventilation in those patients where expiratory
muscles are more compromised compared to the other neuromuscular patients2. It is composed by a sac,
contained in a corset, inflated from the ventilator, assisting expiration and pulling the diaphragm upright.
The following inspiration is initially improved by the elastic recoil of the thoracic wall and by the increased
excursion of the diaphragm3. Neverthelss, IAPV results less efficacy than traditional non invasive ventilation
through masks and requires synchronization of the patient's breathing pattern4. Our aim was to evaluate
the tolerance and the efficacy of IAPV in high spinal cord injury patients.
Methods: We recruited six tetraplegic patients (AIS A-B-C, lesion level C0-C3; average age was 41, with
range 11-70) hospitalized in our Spinal Unit with severe dyspnea in the sitting position and with vital forced
capacity (FVC) less than 20% of predicted value (PV). We compared the following respiratory measures with
and without the IAPV: FVC, maximum inspiratory pressure (MIP), maximum expiratory pressure (MEP),
BORG scale, SpO2 and voice intensity. The last one was measured with “Decibel X” application. We used as
ventilator ASTRAL 150® (RESMED Ltd Bella Vista NSW Australia) with single limb “non vented” circuit
without any whisper or expiratory valve. The setting of inspiratory pressure was between 40-50 cmH2O
with the inversion of I:E time and we adjusted the respiratory frequency of the ventilator with the patient's
one. The abdominal corset used was Pneobelt® (Ortopedia Pessina, Casatenovo, Italy) with heat-sealed
bladder and lateral inflation.
Results: Using IAPV significant improvements have been found: in sitting position FVC improved from mean
590 mL (DS±170, mean 16% of PV) to 930 mL (DS±260, mean 23% of PV), with a global difference of 340mL;
BORG scale decreased from mean 7±1.7 to 1±0,7; MIP increased from -12,5±5,4 to -17,5±3,5; MEP increased
from 7±3,1 to 14,5±0,7; the voice intensity improved from 73 to 83 decibel. SpO2 no significantly differed
with or without IAPV. Within the six patients, only one did not tolerate IAPV because of the difficult
synchronization. Three cases stopped IAPV after the acute phase and continue only with nocturnal non
invasive ventilation (NIV). The other two still utilize IAPV for daily ventilation when they are in the
wheelchair, in particular a 10 years-old child since two years.
Conclusions: Unless IAPV is less effective than traditional daily NIV, it can be a great comfortable alternative
for high tetraplegic patients in sitting position in order to decrease dyspnea and improve voice loud both in
acute and chronic phase. It facilitates social interaction eliminating facial masks or mouthpiece5.
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Introduction:
Respiratory problems are the leading cause of death in people with spinal cord injury (SCI) even in the
chronic phase1. From the literature, it is clear that specialized structures2 are needed for an early takingover with customized projects, protocols and respiratory physiotherapy3.
The purpose of the study is a comparison of the "state of the art" in the reference centres for SCI in Italy.
Methods:
A survey was carried out using a questionnaire created with Google Forms with multiple-choice questions,
open or cascade.
Macro topics were four: Description of Rehabilitation Centers for SCI (RCSCIs), Role of Physiotherapists,
Respiratory Care, Follow-up.
The questionnaire was sent via email to 39 Italian reference centres for SCI, between October 2018 and
January 2019.
Results:
22 answers received, 56% of the sample.
1.
Description RCSCIs: 11 (50%) of RCSCIs continuously hospitalized at least 20 patients with SCI.
Almost all centres admit C4 AIS A and B with tracheostomy patients, 11 (50%) admit C0-C3 AIS A patients, 15
(68%) admit patients with mechanical ventilation and only 2 (9%) admit patients with hemodynamic
instability or under 8 years of age.
2.
Role of Physiotherapists: in 14 (64%) RCSCIs, physiotherapists work 6 days a week and only in 2 (9%)
physiotherapists are present 7/7.
5 (23%) RCSCIs have full-time dedicated respiratory physiotherapists, 8 (36%) have dedicated, but not fulltime, physiotherapist and in 9 (41%) RCSCIs all physiotherapists perform respiratory care when necessary.
13 (59%) RCSCIs have their own Intensive Care Units. In these cases, physiotherapists guarantee a regular
presence in 85% of the ICUs.
3.
Respiratory care: clinical and instrumental assessment of respiratory functions such as spirometry,
MIP-MEP, blood gas analysis are always performed, while 8 (36%) RCSCIs use more in-depth assessments
such as sleep study or lung echography.
Airways clearance was performed with manual or mechanical cough assistance in all RCSCIs. Nurses are
involved in the application of these manoeuvres in 14 (64%) RCSCIs. 2 (9%) centres do not use mechanical
devices. As regards lung recruitment techniques, the use is inhomogeneous. Non Invasive Ventilation is used
in 15 (68%) RCSCIs, but only 5 (14%) use this technique continuously. 12 (55%) have decannulation
protocols, but the parameters used are not homogeneous.

4.
Follow-up: 16 (73%) RCSCIs compile a report about respiratory care. Only in 3 (14%) RCSCIs all
patients are admitted to regular respiratory follow-up, and 7 (32%) perform regular follow-up only with
high-risk patients.
Conclusions:
this survey shows significant differences among Italian rehabilitation centres for SCI as regards respiratory
care, in qualitative and quantitative terms. It would be necessary to have a dedicated and specialized
respiratory physiotherapist available in all centres. All the interviewees agree on the need to homogenize
respiratory care and to compare with each other.
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Format of proposed workshop: Two case presentations, a young child and an adolescent with spinal cord
injury/dysfunction (SCI/D), that will highlight innovative treatments and assessments appropriate for the
pediatric SCI/D population.
Synopsis of workshop: The workshop will consist of two case presentations, a young child and an adolescent
with SCI/D that will highlight innovative treatments and assessments. For the young child, the following
topical areas will include: musculoskeletal complications such scoliosis and hips dysplasia; evaluation of
impairment (neurologic examination), activity, participation and quality of life; evaluation and management
of autonomic dysfunction and the neurogenic bladder and bowel; and psychosocial and developmental
issues for the young child. For the adolescent with an SCI/D, the following topical areas will include:
psychosocial and sexuality issues for adolescents; management of upper extremity impairments from
traditional therapy to nerve transfers, tendon transfers and functional electrical stimulation; and innovative
mobility options, such as exoskeletons and functional electrical stimulation. Workshop attendee
participation in developing a management plan using practice-based evidence will be encouraged.

