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Introduction: While few pre-clinical studies documented potential neuroprotective effects of estrogen and
progesterone, there is no conclusive evidence on sex-related differences in outcomes after traumatic spinal
cord injury (SCI). This study examined the potential effects of sex on injury epidemiology, management and
outcomes after traumatic C1-L2 SCI using prospectively accrued data from a large Canadian database.
Methods: A series of propensity-score matched cohort studies was performed comparing the subgroups of
females in premenopause (age< 40 years), females in perimenopause (41≥age≥50) and females in
postmenopause (age>50), with the subgroups of males distributed similar age categories. In each subgroup
analyses, females were matched on a 1:1 ratio to males using the propensity score matching on age at SCI
onset, Charlson Comorbidity Index, and level and severity of SCI. Data for the studies were selected from
the Rick Hansen Spinal Cord Injury Registry (RHSCIR) from April/2014 to September/2019 in Canada.
Females were compared with males regarding injury epidemiology (i.e. mechanism of SCI, ethnicity,
Glasgow coma score [GCS], Injury Severity Score [ISS]), management (i.e. direct transfer to a spine center,
need for mechanical ventilation, use of skeletal traction, administration of Methylprednisone, surgical
versus conservative treatment, time from injury to surgical decompression), and outcomes after SCI (i.e.
length of stay [LOS] in the acute care and rehabilitation facilities, ASIA motor and sensory subscores,
Functional Independence Measure subscores, discharge destination, and frequency of spasticity at
discharge).
Results: Of the 7,196 cases included in the RHSCIR, 1,245 females and 4,334 males fulfilled the
inclusion/exclusion for this study and were considered during the propensity-score matching process.
Among individuals younger than 40 years, females (n=320) more often were white (p=0. 0268) and had SCI
due to falls or transportation-related accidents (p=0.0014) than males (n=320), but both subgroups were
comparable regarding GCS and ISS. Both subgroups under 40 had comparable management except for
females had more often surgical treatment (p=0.0326). There were no significant differences between
females and males under 40 regarding outcomes.
Among individuals between 40 and 50 years of age, females (n=133) were comparable to males (n=133)
regarding the other baseline data, management, and outcomes.
Among individuals older than 50 years, females (n=531) had more often fall-related SCIs than males
(n=531). Females had shorter LOS in the rehabilitation facilities than males (p=0.0205). However, there were
no significant differences between the subgroup of females and the subgroup of males regarding the other
baseline data, management, and outcomes.
Conclusion: The results this series of propensity-score matched cohort studies suggest that sex was not a
key determinant of the vast majority of clinical, neurological and functional outcomes following traumatic
C1-L2 SCI, when data analyses were controlled for major potential confounders. Of note, females older than
50 years had shorter LOS in rehabilitation facilities than their male counterparts in the same age group.
Those results support the notion that male and female adults of any age subgroup should be included in
future clinical trials on novel therapies for management of acute traumatic SCI, enabling recruitment and
allowing broader generalizability of their results.
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Introduction: Many people with spinal cord injury (SCI) have lived several decades with their injury and into
old age. However, knowledge of living with long-term SCI is very limited and there is no consensus on how
to design rehabilitation interventions and follow-up programs to meet the specific needs of older adults
aging with long-term injury. We have therefore initiated a large longitudinal study, the Swedish Aging with
Spinal Cord Injury Study (SASCIS), including individuals at least 50 years old and at least 10 years after a
traumatic or non-progressive, acquired non-traumatic SCI. The overarching aim of the SASCIS is to increase
our knowledge of factors associated with healthy aging in persons with long-term SCI.
The salutogenic concept Sense of Coherence (SOC) infers that people’s orientation towards life determines
their ability to preserve good health despite external strains. SOC has been found to facilitate both the
adjustment to and the acceptance of disability, and is therefore an important component in rehabilitation
and long-term management after SCI. An understanding of psychological adjustment and changes over time
as one ages with long-term SCI is needed to facilitate healthy aging after injury.
The aims of this study are to i) describe SOC and changes over six years in older adults aging with long-term
SCI and ii) investigate how changes in SOC are associated with injury characteristics and changes in
sociodemographics and secondary health conditions (bowel-related and bladder-related problems, pain,
spasticity).
Methods: From the initial 123 participants in the SASCIS, 76 individuals (33% women, median age 66 years,
median time since injury 30 years, AIS A-D, 30% complete injuries) responded to the 13-item SOC scale
(range 13-91) twice with a six-year interval. Data were analysed with multivariable hierarchical regression.
Results: The participants rated a strong SOC at both assessments (median 73 and 76.5, respectively) which
significantly increased over time. Overall, their marital status and vocational situation remained stable
whereas secondary health conditions increased. A change from not having a partner to having one was the
only significant explanatory factor for a positive change in SOC.
Conclusions: This study describes, for the first time, changes in SOC over time and associated factors in
older adults aging with long-term SCI. They generally maintain a strong ability to understand, handle and
being motivated when dealing with stressful events arising in their lives as a result of their SCI. The stability
in marital status and vocational situation indicates that living long-term with a neurological disability is not a
barrier for maintaining close relationships and participation in meaningful activities. The associations
emphasize the importance of the social context for successful adaptation to living with SCI along the aging
process. Further research, incorporating qualitative methods, is needed to identify additional modifiable
factors that strengthen SOC over time in older adults aging with long-term SCI.
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To facilitate continued advances in SCI rehabilitation achievement, several changes in customary
rehabilitation strategic concepts, goals, and practices, affecting SCI assessment, are suggested.
The main rehabilitation goals should focus on prolonged survival, contrary to the opinions of most authors
on rehabilitation, and on achievement of maximum ability realization, rather than of independence or any
given (including previous) level of functioning. Setting of rehabilitation goals should benefit the patient,
rather than the caregiver or the insurer. Incorporating these principals into SCI assessment instruments can
focus training on tasks that contribute to the patients' interests and desires, rather than on tasks that
reduces the burden of care, and promote longer survival and improved functioning.
Amiram Catz1,2 Dianne Michaeli,1 Vadim Bluvshtein,1,2
1Department of Spinal Rehabilitation, Loewenstein Rehabilitation Medical Center, Raanana, Israel
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Introduction: Peer mentors in the spinal cord injury (SCI) context are individuals who, through their lived
experiences, offer emotional support and empathetic understanding to help others living with SCI in hopes
of fostering positive health and well-being. A growing body of literature has been conducted on SCI peer
mentoring; however few studies have focused on the impact of providing mentorship from the perspective
of mentors themselves. This is surprising considering the caregiving nature of peer mentorship and the
potential for psychological implications on the mentors’ well-being. Our study explored SCI peer mentors’
perceptions of their roles and experiences providing mentorship to individuals with SCI. Methods: Six peer
mentors participated in semi-structured interviews. Data were transcribed verbatim and analyzed using (1)
a thematic narrative analysis, and (2) creative analytical practice. Thematic narrative analysis was used to
focus on the content of the participant interview responses by identifying patterns and themes within the
data (i.e., what was being said). These patterns and themes were then analyzed using creative analytical
practice to identify interrelationships across cases (i.e., how each participant’s story related to one another).
Through the analysis, we devised two creative non-fiction stories. These short stories presented fictional
characters derived from real-life experiences discussed in our participant interviews. Multiple iterations of
the stories were developed, refined, and presented to a critical friend - an individual living with SCI himself who challenged the wording, ideas, and tone of each story to portray a relatable experience. Results: Using
an internal monologue perspective, we presented two stories to depict a snapshot of SCI peer mentor
experiences. The first story is written from the point of view of Casey who reflects on their life’s journey
with a disability and how it led to their career as a peer mentor. Casey’s story encompassed redefining and
relearning ability following SCI and using lived experiences as a SCI mentor to help others. The second story
illustrates Taylor’s experiences with the dark side of peer mentorship, which focuses on the psychological
toll of being a SCI peer mentor, from discussions about suicidal thoughts with clients to their struggles with
feelings of burnout. Taylor’s story encompassed heavy aspects of peer mentorship, including being
reminded of their own SCI experience, physical and emotional exhaustion, and the need for emotional
distance. Conclusions: Our results highlight the importance for SCI peer mentors to receive formal training
on introspective, reflective, and person-centered approaches to aid in the understanding of effective
mentoring practices. Additionally, we emphasize for peer mentors to be aware of physical, mental, and
emotional stressors that can arise in SCI peer mentorship, such as compassion fatigue, and the impact these
stressors can have on their own health and well-being. Although we recognize that more work needs to be
done, we hope this study opens the conversations about the darker side of SCI peer mentorship and
encourage help-seeking among SCI peer mentors. In doing so, peer mentors will be in a better position to
provide high quality mentorship to their mentees.
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Introduction
Non-traumatic spinal cord injuries (NT-SCI) are constantly increasing at least in the Western World, mostly
because of the ageing of the population. Patients with NT-SCI usually differ from their traumatic
counterparts (T-SCI) because they are older and have more incomplete lesions. As age and lesion features
are well known confounders with regard to neurological and functional outcomes, a comparison of
outcomes between the two population is difficult. Aim of the present work is to compare the neurological
and functional outcomes of patients with NT-SCI or T-SCI.
Methods
Out of 1050 patients (593 with NT-SCI and 457 with T-SCI) we selected two cohorts of subjects with NT-SCI
and T-SCI, matched per age, neurological level of injury and AIS grade. We recorded gender, age, and time
since injury. Outcome measures: Spinal Cord Independence Measure (SCIM), Rivermead Mobility Index
(RMI), Walking Index for Spinal Cord Injury (WISCI), ISNCSCI total motor scores (MS), AIS grade. Each
measure was recorded at admission and discharge. Length of rehabilitation stay, discharge destination
(home vs other), presence of complications at admission and during the rehabilitation (assessed as the
number of patients with complications), AIS grade conversion, independence in bladder and bowel
management and the presence of spontaneous micturition (assessed as the number of patients achieving
these aims at discharge) were also recorded. Statistics: Student’s T-test for paired samples and Square Chi
test.
Results
In the entire cohort those with NT-SCI were significantly older (57.5 vs 42.7 years) and had less complete
(154 vs 248) and less cervical lesions (146 vs 191). After the matching procedure, each cohort included 270
subjects: 123 patients with cervical lesions, 110 with thoracic and 37 with lumbar ones. With regard to AIS
grade, 76 patients had an AIS A, 25 an AIS B, 77 an AIS C and the remaining 92 subjects an AIS D. Patients
with NT-SCI had a significantly longer lesion to admission time (67.2±86.3 days vs 43.3±37.9, p<0.001), less
complications at admission (62 vs 86, p<0.05) and better functional status (SCIM score 29.6±23.3 vs
21.9±18.5, p<0.001) at admission. However, at discharge, the two populations achieved the same functional
(SCIM: 62.2±27.1 vs 62.2±26.5, p>0.05; RMI 5.6±4.7 vs 5.7±4.4, p>0.05; WISCI 5.9±7.2 vs 7.1±7.5) and
neurological outcomes (MS 68,3±22,3 vs 66.9±23.9; AIS grade conversion 66 vs 71, p>0.05). Patients with
NT-SCI had a higher chance of being discharged home (216 vs 195, p<0.05) rather than being instutionalized.
With regard to bladder management independence (225 vs 239, p>0.05) and bowel management
independence (197 vs 198, p>0.05), presence of spontaneous micturition (106 vs 117, p>0.05), presence of
complications during the rehabilitation stay (69 vs 86, p>0.05) the two cohorts did not show any significant
difference.
Discussion
Patients with NT-SCI and T-SCI show different demographic and clinical features. However, once the
confounding effect of these characteristics are eliminated, the two populations show comparable
outcomes. Therefore, we can conclude that the etiology of the lesion does not seem to influence the
outcome which is rather determined by age and lesion level and severity.
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Objectives: To evaluate mobility independence (MI) in community dwelling persons with spinal cord injury
(SCI).
Participants: Community Survey
Design: Cohort study. Rasch analysis was applied to the mobility subscale of the Spinal Cord Independence
Measure – Self-Report data from years 2012 and 2017, resulting in a Rasch Mobility Independence Score
(RMIS). We employed multilevel modelling to examine RMIS and its change over five years, adjusting for
demographics and SCI severity; random forest regression was applied to determine the impact of modifiable
factors (e.g. environmental factors, home support) on its change.
Results: The analysis included 728 participants. The majority (≈85%) of participants demonstrated little or
no change in RMIS from 2012 to 2017; however, a smaller proportion (15%) showed a considerably large
change of more than 10 on the 100 point scale. A mixed-effects model with random slopes and intercepts
described the dataset very well (conditional R 2 of 0.95) in terms of demographics and SCI severity. Age was
the main predictor of change in RMIS. In addition to SCI severity, change in RMIS was related to age for the
subgroup with paraplegia, and to time since injury for the subgroup with tetraplegia.
Conclusion: MI in persons with SCI changes over a period of five years, especially in elder patients with
paraplegia and persons with incomplete tetraplegia with more than 15 years of time since injury. During
routine follow-up change in MI should be assessed in order to timely intervene and prevent loss of mobility
and limitations in participation.
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INTRODUCTION: AB-SCILS is a monthly webinar series aimed at improving attendee’s knowledge about
spinal cord injury, providing self-management strategies, and empowering person’s with lived experience
(PWE) and their families. To accomplish this aim, AB-SCILS is focused on creating a of sense of community,
changing perceptions on disability, and improving social connectedness in order to ameliorate the effects of
social isolation. The webinars are co-designed and co-presented by PWE and clinical experts so both
perspectives are shared. The goal of this study was to evaluate the impact and reach of AB-SCILS.
METHODS: We utilized a community-based participatory, mixed methods design to evaluate the webinar
during November 2020 to April 2021. We held several focus groups with PWE to define our evaluation
strategy. We utilized pop-up questions during the webinars, a survey, interviews, and YouTube analytics to
evaluate the webinar series. The evaluation tools contained questions on demographics, sense of virtual
community, changes on disability perceptions and technology usability.
RESULTS: So far, in the four webinars that have been included in the evaluation period, there have been 168
attendees to the live AB-SCILS webinars. The majority of attendees have been PWE (47.7%), health care
providers (25.7%), and program managers (9.2%) from metropolitan centers (66.2%) like Edmonton (52.4%)
and Calgary (37.5%). The majority of attendees have been to more than 6 webinars (38.2%). Half of live
webinar attendees have viewed the webinars on YouTube after the live session. There have been 476
YouTube views of the webinars included in the evaluation. To date, 42 attendees have completed the
survey. Survey participants have primarily been female (58.3%) PWE (70.8%) and have an average age
(standard deviation) of 40.71 years (11.93 years). The majority of participants identified as being white
(87.5%) and being employed (58.3%). Responses indicate that 38.5% “mostly” agree, 27.8% “completely”
and “somewhat” agree, and only 6.7% do not agree at all that AB-SCILS provides a sense of virtual
community. 83.3% of participants believe that a PWE can lead a meaningful life and the questions with the
highest variability regarding changing perceptions of disability were related to feeling sorry or sad for a
PWE. All responses to date on the telehealth usability indicate that the webinar is perceived as a highly
usable virtual modality. So far, qualitative interviews have spoken to the usefulness of the webinar series
and how attendees appreciate hearing from a PWE as well as a clinical expert. Interviewees have suggested
topics for upcoming webinars and strategies to improve webinar attendance.
CONCLUSION: Our results to date demonstrate good impact and reach of the AB-SCILS webinar series. The
webinar series began as a knowledge translation strategy during the COVID-19 pandemic and has since
evolved to a virtual interactive learning community facilitated by the use community-based participatory
research.
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Introduction
Discomplete spinal lesions are defined as neurophysiological evidence of residual neuronal function in
clinically complete spinal cord injury (SCI) and might be related to the presence of neuropathic pain (NP)
following SCI. Notably the role of spinothalamic tract function with regard to the development of
neuropathic pain is highly debated. Here we introduce an objective measure of pain-autonomic interaction,
i.e., heat-induced sympathetic skin response (SSR), for a novel application to test the functional integrity of
the spinothalamic tract compared to conventional tests, such as pinprick, thermo-sensation and heatevoked potentials. Additionally, reduced habituation of such pain-autonomic measures has been used as a
proxy for central sensitization in chronic pain patients. Therefore, the goal of this study was to investigate
the merit of measures of pain-autonomic interaction, i.e., heat-induced SSRs, to (i) assess residual
spinothalamic tract function, (ii) its relation to the NP phenotype, and (iii) its use as a surrogate measure for
central sensitization in NP following SCI.
Methods
Thirty-two subjects with chronic thoracic SCI (18 with/14 without NP) and 14 age- and gender-matched
healthy controls were included in this study. All subjects underwent the following test battery applied at the
thigh for the assessment of spinal tract integrity: (i) testing of pinprick-, (ii) thermo-sensation (cold and
warm detection thresholds), (ii) application of 15 noxious heat stimuli and concurrent recordings of evoked
brain potentials, palmar SSRs and pain ratings. NP was assessed by pain drawings including information on
pain extent, number of painful body regions, intensity as well as allodynia. Furthermore, 15 noxious heat
stimuli were applied at the volar forearm (above the lesion level) and concurrent recording of palmar SSRs
were performed in order to reveal signs of central sensitization. SSR habituation was compared between
the different groups and related to NP extent and intensity.
Results
In SCI subjects with abolished pinprick sensation, measures of thermo-sensation (10%), heat-evoked
potentials (33%) and SSR (48%) revealed residual spinothalamic function, which was neither related to
spontaneous NP intensity, nor pain extent. However, subjects with clinically incomplete spinothalamic tract
lesion, presented more often with allodynia (54%) than the ones with discomplete (13%) and complete
lesions (18%). All healthy controls showed fully preserved spinothalamic function (100% for all measures).
With regard to habituation of heat-induced SSRs, there was no difference between healthy controls
(46±26%), SCI subjects with (45±27%), or without NP (61±39%) (p=0.308). NP extent (rho=0.625, p=0.013)
but not NP intensity (rho=-0.054, p=0.847) was related to SSR habituation. The more painful areas an SCI
subjects had, the lower was the SSR habituation measured above the lesion level.
Conclusions
Employing measures of pain-autonomic interaction in SCI subjects can reveal discomplete lesions, i.e.,
residual spinothalamic function. Such an improved assessment of spinothalamic tract function may help to
better delineate the presence/phenotype of NP following SCI. In particular, evoked pain, i.e., allodynia,
seems to be associated with intact spinothalamic tract function. Furthermore, reduced habituation of heatinduced SSR might be a valuable measure for a centrally sensitized state associated with a widespread pain
distribution in NP following SCI.
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Introduction:
During the initial onset of COVID-19 in the United States, the Veterans Health Administration (VHA) Spinal
Cord Injuries and Disorders (SCI/D) System of Care recognized the need for a simple method to identify
Veterans with SCI/D at highest risk for COVID-19 infection and severe outcomes. The VHA SCI/D Eberhart
COVID-19 Risk Assessment Tool (SEC-RAT) was developed to address this need by proposing an Infection
Risk Category (IRC) and Severity Risk Category (SRC) score for each Veteran on the VHA Support Service
Center (VSSC) SCI/D Registry based on neurological impairment, age, co-morbidity, geographic location, and
inpatient utilization. The SEC-RAT was first implemented in March of 2020 across the VHA SCI/D System of
Care and has been updated throughout the pandemic to meet additional needs. The SEC-RAT has been used
by SCI/D leadership and clinical teams to identify and monitor Veterans at high risk, positive COVID-19
status, outcomes, and vaccination.
Methods:
The SEC-RAT is powered by the framework of the VSSC SCI/D Registry and VHA Enterprise Corporate Data
Warehouse (CDW). This connection makes the SEC-RAT an adaptable tool and has allowed daily data
updates throughout the COVID-19 pandemic. Development began using the VHA CDW on March 13, 2020
to identify local Veterans at high risk for infection and severe outcomes. The first service-wide iteration was
available to clinical teams on March 18, 2020. VSSC hosted a web-based version of the SEC-RAT made
available throughout VHA on April 14, 2020.
The Infection Risk Category (IRC) has 3 components: Rurality (IRC1), Geographic Setting (IRC2), and Hospital
Discharges (IRC3). The range of IRC is from 1 (lowest risk) to 8 (highest risk). The Severity Risk Category
(SRC) also has 3 components: SCI/D Neurological Category1 (SRC1), Age2,3 (SRC2), and Comorbidity (SRC3).
The Comorbidity sub-score is composed of three risk factors associated with COVID-19 mortality in early
publications: Cardiovascular2,3 (SRC3a), Respiratory3 (SRC3b), and Diabetes2,3 (SRC3c). The range of SRC is
from 1 (lowest risk) to 9 (highest risk). Additional information available in the SEC-RAT includes COVID-19
status, sleep apnea, chronic kidney disease, tobacco use, weight. Recently, COVID-19 vaccination status was
added.
Results:
As of December 31st, 2020, 708 Veterans with SCI/D on the VHA SCI/D Registry had a VA confirmed positive
case for COVID-19. Of these, 64 died related to COVID-19 (per VHA definition), 62 died within 30 days of
their initial COVID-19 case date, and 86 died regardless of cause or time since infection. Excluding active
cases, the observed 30-day mortality rate was 8.76%. Those testing positive for COVID-19 with an SRC of 6
or greater (n = 151) had a 12.6% 30-day mortality rate, those with an SRC of 5 or less (n = 557) had a 7.7%
30-day mortality rate.

Conclusions:
The SEC-RAT provided valuable information for VHA SCI/D clinical teams and leadership during the early
months of COVID-19 response. The SEC-RAT report was an efficient and accessible method to stratify risk,
facilitate targeted outreach, and coordinate vaccination efforts during the COVID-19 pandemic. Future
analyses will assess individual components of the SEC-RAT.
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Introduction: The proportion of people with ICSI appears to be increasing and in 2010 it was estimated they
accounted for approximately 70% of Canadians with SCI. Up to 75% of individuals with incomplete injuries
will recover some degree of walking capacity by 1 - year post-injury after participating in a rehabilitation
program. People with ISCI experience higher levels of depression, fatigue, increased pain intensity and falls
compared to people with complete injuries. Given the growing large number of people with ISCI who can
ambulate, challenges of living with invisible complications and questions about the suitability of programs,
we conducted a study with the following objectives: (1) to identify the distinct needs and strengths of
people with ISCI who are able to ambulate and (2) to explore potential supports, services and programs that
would best assist this population to adjust, adapt and thrive in the community.
Methods: This concurrent triangulation mixed-method study used semi-structured interviews as the primary
means of data collection, which was supplemented with standardized measures of function (Spinal Cord
Independence Measure-III), health (Short Form Health Survey-12) and life satisfaction (Life Satisfaction
Questionnaire–11) to describe our participants. Twenty-four participants with ISCI who could ambulate
were recruited. Female participants accounted for 46% and the average age was 55 years. Data were
analyzed according to a six - steps thematic process.
Result: Four principal themes were identified: 1) “Demonstrating perseverance in the face of adversity”
described how participants drew on their strengths to move forward and deal with injury. 2) “Feeling a
partial sense of belonging to the SCI community” revealed some perceptions of support for this population
but also how more inclusive programming was needed. (3) “Being excluded due to challenges in the physical
environment” illustrated how the built environment made it hard for participants to access some places and
created negative experiences. (4) “Wishing for more recognition of invisible symptoms” described how
participants sometimes felt misunderstood and misjudged by others.
Conclusion: Although there are a variety of programs offered through non-profit organizations, there is the
need for better community integration in this population. The findings suggest the need for changes in the
built and social environment to enable better inclusion of people with ISCI (e.g., ensuring there is adequate
seating at events intended for people with SCI, not assuming all people with SCI use wheelchairs). The
results of the study will be used by our community partner to customize programs to best include and
support this unique population by identifying their needs and drawing upon their strengths.
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Introduction
Derivation of accurate long-term prognoses following SCI can be difficult, particularly in patients with
significant head trauma, where neurological assessment may be challenging, leaving these individuals with a
great deal of uncertainty and delaying rehabilitation pathway planning. Further, without accurate prognoses
the development of novel SCI therapies can be hindered, as clinical trials in the acute setting will require
large numbers of patients for an appropriate power.
We have been investigating whether the levels of biomarkers found in the bloods of SCI individuals in the
acute/sub-acute setting can improve the accuracy of their long-term neurological prognosis, using targeted
and non-targeted approaches. We have previously analysed the value of routinely collected haematological
data from 417 patients and found markers associated with liver function and inflammation to have additive
predictive value.[1,2] These results led our group to become interested in the relationship between liver
function and neurological recovery following SCI.
Methods
To further investigate SCI blood biomarkers we have used an unbiased proteomic approach to identify
differentially expressed proteins in SCI patient plasma, validated with ELISAs. Here we have analysed the
relative levels of proteins in plasma from American Spinal Injury Association (AIS) grade C SCI patients n=17,
comparing those who experienced an AIS grade conversion (n=10), and those who did not (n=7) within 2
weeks, and at approximately 3 months post-injury (n=9 and n=6 respectively). Relative protein levels in AIS
grade A (n=10) and grade D (n=11) patients were also examined.
Results
Our analyses have identified a panel of proteins that are differentially abundant across these groups. These
includes Alpha 2 Macroglobulin (A2M), Serum amyloid A1 (SAA1), Retinol binding protein 4 (RBP4) and
several apolipoproteins. A2M was less abundant (-9.9 fold change) and RBP4 more abundant (5.5 fold
change) in AIS C improvers relative to non-improvers at 2 weeks, whereas SAA1 was dramatically increased
(29.8 fold change) in AIS C improvers at 3 months. Bioinformatics analyses have confirmed that these
proteins are associated with inflammation/trauma and metabolic health and many of the proteins of
interest are primarily synthesised in the liver.
Conclusion
Our proteomic and bioinformatics analyses in concert with our previous targeted biomarker findings,
provides further evidence that the liver plays an important role in neurological recovery following SCI.

Further research is needed to elucidate the nature of this relationship and how it might be exploited to
further improve patient outcomes.
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Introduction: Detrusor sphincter dyssynergia (DSD) is present in 70 to 100% of patients with supra-sacral
spinal cord injury (SCI). If untreated, DSD can lead to severe complications e.g. autonomic dysreflexia (AD),
recurrent febrile urinary tract infections (UTI), and short-term renal failure. Although the gold standard for
DSD management remains intermittent self-catheterization (ISC), combined with antimuscarinic drugs or
botulinum toxin injections, to provide complete bladder emptying and low pressure reservoir, in order to
protect the upper urinary tract (UUT). External sphincterotomy (ES) with reflex voiding has generally been
considered the alternative option in men who are unable to perform ISC, either through the native urethra
or through a continent cutaneous urinary diversion. The objective of our study was to assess the efficacy of
ES in men suffering of DSD and unable to perform ISC.
Methods: Retrospective, monocentric study, enrolling all consecutive patients who underwent a first ES
between January 2003 and June 2018, with at least two years of follow-up. The success of ES was defined by
the maintenance of reflex voiding mode at the end of the follow-up. Data related to early postoperative
complications, reoperation, morbidity (UUT infections, AD, rehospitalisation...), urodynamic and functional
outcomes were collected.
Results: Fifty-one patients were enrolled: 36 (70.6%) SCI patients (including 27 tetraplegia) and 15 (29.4%)
multiple sclerosis. The median age was 51 years [41.6;61.2] and the median follow-up was 55 months
[34.9;103]. All the patients had a preoperative maximal detrusor pressure (PdetMax) > 40cmH20 during
voiding cystomanometry.
The success rate was 80%, with 41 patients still in reflex voiding at last follow-up. 10 patients (20%) had to
change their voiding mode as follows: 3 patients (6%) with indwelling catheter and 7 ileal conduits (14%).
For 5 of them, the failure was related to a secondary decrease of detrusor contractility (low PdetMax). A
second ES was required for 39% of patients (n=20) with a median delay of 35.9 months [15.0;65.0]. At last
follow-up, a significant improvement in AD (26 vs 7 patients, p<0.001), and a significant decrease in febrile
urinary tract infections (UTI) (31 vs 15 patients, p< 0.001) and in post-voiding residuals (200 vs 50 mL, p<
0.001) were observed. No significant difference was observed in the preoperative PdetMax (at voiding
phase) between the 2 groups (success and failure).
Conclusion: ES allowed to maintain reflex voiding in 80% of our patients. It significantly improves AD and UTI
despite a high reoperation rate (39%). A long-term follow-up is mandatory in order not to ignore a
recurrence of bladder outlet obstruction or a decrease in detrusor contractility, which may justify a reoperation or an alternative bladder management.
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INTRODUCTION
Although hypoxia is a major factor determining outcome after acute, severe traumatic spinal cord injury
(TSCI), there are no techniques to monitor spinal cord tissue oxygen (pscO2) in NICU.
Aims:
1)
2)
3)

To determine whether pscO2 can be monitored in TSCI patients.
To identify factors associated with cord hypoxia.
To test pscO2 targeted therapy for preventing secondary hypoxic cord damage.

METHODS
Observational cohort study of adult patients (>16 years) with American Spinal Injuries Association
Impairment Scale A-D. Surgery was performed within 72 hours of TSCI. A pressure probe (Codman), oxygen
probe (LICOX, Integra) and microdialysis catheter (CMA61, Solna) were inserted intradurally at the injury
site during surgery to fix the spine. We monitored intraspinal pressure (ISP), spinal cord perfusion pressure
(SCPP), tissue glucose and lactate to pyruvate ratio (LPR), and tissue pscO2 using Powerlab/LabChart (ADI
Instruments) & ICM+ (Cambridge).
RESULTS
26 patients (AIS A-C), aged 22 – 67 years, were monitored for up to a week postoperatively. 25 were
followed-up for >6 months. The pscO2 signal was pulsatile with cardiac and respiratory components and
was lower at the injury site than below. We identified rise in ISP, fall in SCPP, fall in tissue glucose, rise in
tissue LPR and fever as factors associated with fall in pscO2. pscO2 also dropped independent of these
factors. Oxygen challenge caused increase in pscO2. The number of hypoxic episodes in the first week after
TSCI inversely correlated with AIS grade at follow-up. We had no serious probe-related complications.
CONCLUSIONS
1) In TSCI patients, pscO2 can be safely monitored.
2) We identified factors associated with cord hypoxia.
3) Periods of cord hypoxia are associated with reduced limb motor score.
4) Intervention to increase FiO2 effectively increases pscO2.
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Funded by grants from Wings for Life Spinal Cord Research Foundation and the Neurosciences Research
Foundation to Samira Saadoun and Marios Papadopoulos.
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Introduction: Cardiovascular disease (CVD) occurs prematurely in persons with spinal cord injury (SCI),
making early detection of CVD important for primary prevention. Current clinical practice identifies
conventional CVD risk factors (RFs) or determines a cumulative score to capture risk. We determined the
relationship between a well-validated (receiver operating characteristic curve AUC = 0.86 to discriminate
patients with and without incident cardiovascular events over one year) low-cost multivariate biomarker
blood test and its relationship to two more conventional approaches for predicting CVD events in a cohort
of subjects with SCI.
Methods: Seventy-seven (68 men and 9 women) non-ambulatory participants with chronic SCI (>12 months)
had assessment of CVD risk factors. The number of risk factors was determined using the Framingham Risk
Assessment Score (FRS): impaired fasting glucose, hypertension, obesity, smoking, sedentary lifestyle,
family history, and dyslipidemia to calculate the 10-year Framingham risk score ≥ 10% chance of having a
major cardiac event (10-yr FRS: ≥ 10%). Coronary artery classification (CAC) scores were obtained to
determine the number of participants with CAC scores greater than 0 Hounsfield Units (HU). To predict the
risk of a CVD event over one year, a novel, validated 4-protein biomarker panel known as the HART
CardioVascular Event (CVE) blood test [N-terminal pro B-type natriuretic peptide (NT-proBNP), kidney injury
molecule-1 (KIM-1), osteopontin (OPN), and tissue inhibitor of metalloproteinases-1 (TIMP-1)] was used in a
proprietary algorithm to develop a 0-10 point score that was stratified into three levels of risk for having a
major vascular event : 0-3 = low risk, 4-6 = moderate risk, and 7-10= high risk (Prevencio Inc., Kirkland, WA).
Results: The HART CVE score was in the low or moderate risk category in 76 of the 77 (98.7%) SCI
participants. There were more participants with CAC scores > 100 HU in the HART CVE moderate risk group
[n =10 (13%)]than in the low risk group [n= 3 (4%)] (P = 0.001, Wilcoxon test). A trend toward a greater
number of participants in the 10-yr FRS: ≥ 10% category was observed in the HART CVE moderate risk group
compared to the low risk group (P = 0.06, two-sample t-test).
Conclusions: The Framingham Risk Assessment score, CAC scores, and HART CVE have each been validated
to determine CVD risk, but each predictive approach does so for different vascular disease endpoints. This
work introduces a novel multivariate biomarker that has the distinct potential to identify the risk of having a
major vascular event within the next 12 months, providing it with clinical relevance. In our relatively small
population sample with SCI, the HART CVE test appears to correlate with the Framingham Risk Assessment
Score and the CAC score. Of note, the HART CVE has historically demonstrated a higher degree of sensitivity
and specificity to identify individuals at more imminent risk of a vascular event than the other two
predictive tools, which should alert healthcare providers to consider more vigorous intervention if a high
risk patient is identified to prevent a catastrophic vascular outcome.
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Introduction
The novel disease of coronavirus 2019 (COVID-19) spread alarmingly across the world leading the World
Health Organization (WHO) to declare it as pandemic on 11th March 2020. To date, there has been over 221
million cases and 4.5 million deaths worldwide compared to over 6.9 million cases and 133,000 death in the
UK. A meta-analysis showed the prevalent symptoms of COVID-19 were fever (91 %), cough (68%), fatigue
(51 %) and dyspnea (30 %). The most prevalent co-morbidities were hypertension (21%) and diabetes
(9.7%), followed by cardiovascular (8.4%) and respiratory (1.5%) diseases.
Depending on the neurological level of injury (NLI) and severity of injury, American Spinal Injuries
Association (ASIA) Impairment Scale (AIS), spinal cord injury (SCI) can be assumed a high-risk co-morbidity
due to respiratory failure and injury-related immunosuppression. A recent systematic review of COVID19 in
SCI population included 11 studies of which 6 were case reports. Pooled data showed fever (82%), cough
(69 %) and dyspnoea (39%) were the commonest amongst symptomatic patients. Case fatality rate was
reported as 43 % in a small study and 19% in a large-scale study.
The main objective was to evaluate the clinical features, risk factors and outcomes of COVID-19 in the spinal
cord injuries (SCI) population in a UK tertiary spinal injuries centre during the first pandemic wave.
Methods
A retrospective study was conducted in a tertiary spinal injuries centre in the UK. Adult SCI patients, who
were in the centre on 19/03/2020 or were subsequently admitted until 30/06/2020, were eligible for the
study. Exclusion criteria included children, those who did not have SARS-COV2 polymerase chain reaction
(PCR) test and those who had the test as screening with no symptoms. Data were extracted retrospectively
for those who were symptomatic for COVID-19 and had the test, including demographic data, symptoms
and signs, investigations, treatment and outcomes. Comparison of baseline characteristics, symptoms and
signs was conducted between the symptomatic COVID-19 positive and negative groups. Data were analyzed
using the SPSS. Primary outcomes include time to recovery, admission to ITU and death.
Results
The total number of patients screened were 144 of which 12 children, 54 patients with no SARS-COV2 PCR
test and 48 patients who underwent elective screening were excluded from the analysis. Thirty patients
were included in the comparative analysis of which 13 were symptomatic COVID-19 positive. High grade
pressure sores were significantly higher in the COVID-19 positive group (p = 0.044). The main clinical
features frequently seen were cough (77 %), fever (69 %) and oxygen desaturation (46 %). Most patients
(92.3 %) recovered from COVID-19 with two patients requiring intensive therapy unit admission and one
patient requiring intubation. Unfortunately, one patient died 10 days following COVID-19. The average
recovery time was 29 days (3 – 106 days).
Conclusion
Our study showed high grade pressure sores were associated with COVID-19. The recovery rate from
COVID-19 was 92.3 % with one death.

183
Understanding the Lived Experience: Identifying and Exploring the Needs
of Community- dwelling People with Spinal Cord Injury
Prof W.Ben Mortenson1,2,3, Shreemouna Gurung4, Hailey-Thomas Jenkins4, Alfiya Battalova1, Professor Habib
Chaudhury4
1
3

Univesity Of British Columbia, Vancouver, Canada, 2International Collaboration on Repair Discovery, Vancouver, Canada,
Rehabilitation Research Laboratory, Vancouver, Canada, 4Simon Fraser University, Vancouver, Canada

Introduction: For community-dwelling people with spinal cord injury, coping and managing with health and
functioning is an everyday experience. Thus, health and quality of life for people with spinal cord injury are
closely intertwined; however, unmet community needs are found to contribute to and detract from quality
of life. The goal of this study was to gain an in-depth understanding of the perspectives of people living with
spinal cord injury on the complexity and nuances of coping and managing their health and functioning, and
the impact on their quality of life.
Methods: This concurrent mixed-methods study (QUAN-qual) involved the collection of qualitative data via
semi-structured interviews. These data were supplemented with data collected from standardized
measures to describe the sample. Thirty community-dwelling people with spinal cord injury of different
etiologies were interviewed from September 2020 through January 2021, were conducted via videoconferencing platform Zoom, and transcribed verbatim. Participants consisted of 12 females and 18 males,
with age range of 27-70, and residing in urban and rural settings in British Columbia, Canada. All participants
completed two quantitative self-reported measures including the Short Form 12 (SF-12) and the Life
Satisfaction Questionnaire (LiSAT-11) prior to being interviewed. After initial coding with a sub-set of
interviews, a coding scheme was developed, and focused coding was conducted on all transcripts to identify
salient themes guided by the principles of constructivist grounded theory. Surveys were analyzed for
descriptive statistics to contextualize findings and enhance transferability.
Results: Our analysis identified three main themes: i) exercising control over my health, ii) encountering the
limits of self-management strategies, and iii) navigating the complexities of diagnosis. The first theme
explored the strategies that community-dwelling people with spinal cord injury use to cope and manage
their health and functioning; these include personal strategies (e.g., exercise, diet, self-management),
formal services (e.g., personal care services, general physicians, physiotherapist, occupational therapist),
and informal services (e.g., family, peer-networks, internet resources). The second theme focused on how
access to these strategies is conditioned by limiting factors such as secondary health complications (e.g.,
pain, bladder infections) and other barriers that include social (e.g., stereotyping, social attitudes, stigma),
physical (e.g., accessibility, transit), natural (e.g., weather conditions), and the structural environment (e.g.,
policies, programs, and health care systems). Lastly, the third theme investigated how people with different
levels of spinal cord injury navigate their diagnosis and sense of identity.
Conclusion: The findings from this study highlight the lived experience of community-dwelling people with
spinal cord injury in coping and managing health and functioning, and the ways that this impacted their
quality of life. This understanding of the secondary health challenges can inform the medical and clinical
practice. The modifiable aspects of the social, physical, and structural factors, we identified present
opportunities for policy change and program development to support health and quality of life in this
population.
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Spinal cord injury (SCI) leads to motor impairment, which affects daily physical activity and mobility. The
promotion of physical activity is one of the most common rehabilitation goals. However, the majority of
individuals with SCI perform a relatively low amount of physical activity. Therefore, during rehabilitation it is
important to minimize physical deconditioning by prescribing exercise. Several strategies are currently
available to monitor physical activity status among individuals with SCI: ranging from self-report
questionnaires to the use of consumer or research-grade wearable devices. The implementation of these
wearable devices in clinical practice is difficult. We will share our results on the feasibility of wearable
sensors in assessing gait in SCI individuals with walking ability during rehabilitation. Furthermore, we will
focus on its possibilities of measuring both quantity and quality of gait. Our goal is to share knowledge on
current possibilities for more widespread use of wearable sensors in measuring physical activity.
Audience: researchers, rehabilitation physicians, physio-, ergo-, and sport therapists, consumers
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Introduction:
Healthcare standards and assessment programs evaluate the quality and safety of health systems and
facilitate quality improvement activities. In 2012, the first acute and inpatient rehabilitation spinal cord
injury (SCI) standards were developed in Canada; enabling accreditation of 16 sites to date. During 20192020, Health Standards Organization (HSO) and Praxis Spinal Cord Institute (Praxis) engaged stakeholders,
including people with lived experience of SCI, to build the foundation for co-creation of a revised standard
titled Integrated People-Centered Spinal Cord Injury Rehabilitation Program. The objective of this
presentation is to describe the engagement activities and summarize the findings.
Methods:
Engagement activities focused on capturing insights from diverse stakeholders to understand the SCI
journey from the perspective of people with lived experience of SCI in order to enhance the SCI standards.
People with lived experience of SCI and stakeholders involved in planning and provision of SCI care, services
and supports were engaged at various levels and using different methods. Two members of the Praxis
Consumer team, who have lived experience of SCI, were members of the project team and informed the
design and delivery of all engagement activities and facilitated broader engagement with the community.
An Advisory Committee of 13 experts including 4 experts with lived experience of SCI provided guidance
throughout the initiative. An online survey and qualitative interviews were conducted to understand the
needs of people with lived experience of SCI and help identify gaps in the current standards. To further
identify strengths and opportunities for improving SCI care and services across the care continuum, PhotoVoice methodology was used to describe the experience of people with SCI as they transitioned from
inpatient rehabilitation to community in the first 18 months following their injury.
Results:
149 participants completed the survey (38% identified as people with lived experience of SCI, family
member, or caregiver). 10 interviews were completed (35% identified as people with lived experience of
SCI, or family member). 12 people with lived experience participated in the Photo-Voice exercise. Findings
indicated there is a need for better coordination during transitions between phases of care; particularly
during transition to community when people felt unsupported and had difficulties navigating the system of
care, accessing health care services, supports and equipment, and returning to employment and community
participation. Additionally, results indicated that the system of care for SCI is largely health care providerfocused across Canada and there is an opportunity for engagement of people with SCI in their own care
planning to ensure individuals’ care journey is informed by their unique needs, values, and the
environmental or socioeconomic factors that they face.
Conclusion:
Findings from these engagements will inform future development of the HSO National Standard of Canada,
Integrated People-Centered Spinal Cord Injury Rehabilitation Program which is under development. This

revised standard will present the latest evidence-informed requirements for SCI rehabilitation program
delivery at any point of care and in any care setting, focusing on principles of people-centered care,
coordination, and integration.
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This oral presentation will briefly cover some of the evidence-based use of electrical stimulation to improve
muscle mass, strength, physical health, spasticity, aerobic fitness in people with SCI. It will also cover some
of the evidenced-based Clinical Guidelines for FEScycling, which were developed arising out of an
international consensus-building approach, called AGREE-II, with suggestions on how the proposed Clinical
Guidelines for FESexercise might be deployed in routine practice.
This presentation will also present some of the latest evidence on applications of NMES /FES using
combined with testosterone, arm and lef exercise and virtual reality.
Finally brief testimonies from 3 persons with SCI will be presented, in which the lived-experience on how
the use FES/NMES generated benefits in different aspects will be highlighted.
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Introduction: People with a SCI who do not achieve complete independence rely on support to manage their
condition and carry out daily activities. This support contributes to their quality of life and ability to
participate in society and is often provided by family members. Recent reviews of the literature have
reported caregivers having high levels of burden, depression and anxiety, physical symptoms, and reduced
life satisfaction, as well as feelings of isolation and a loss of identity. This study explores the lived experience
of SCI caregivers, with a focus on the challenges that they face over time. While research in the field of SCI
has emphasized the caregiver burden (e.g., predictors, impact on health), this study looks at the evolution of
the role of caregiver as experienced by those in this position.
Methods: Qualitative exploratory study. Data were collected through semi-structured interviews with
caregivers of people with SCI living in the community in Switzerland. Thematic analysis was performed.
Results: The sample included 22 participants (16 women; 15 life partners) with a mean age of 61 years who
had been caregivers for an average of 18 years. Many participants claimed the beginning of caregiving was a
“natural” consequence of the relationship they had with the care recipient. In their views, being a caregiver
was a part of their duties as a mother or life partner. and was a way to protect the family privacy and avoid
dependence on homecare providers. However, in other cases, caregiving was the consequences of the
concurrence of certain life circumstances (“I slipped into it”).
Despite the different ways in which the participants described the beginning of caregiving, they seemed to
have experienced a number of similar challenges. The analysis indicated that the experience of SCI
caregiving had two phases. The first phase covered the period in which the family member became a
caregiver. In most cases, this happened after the patient's discharge from their first rehabilitation. It was
marked by challenges related to adjusting to the role of caregiver (e.g., dealing with shock, feeling
unprepared). Dealing with these challenges allowed the family member to embed the caregiver role into
their life.
The second phase began after a new routine had been arranged. It is lifelong and characterized by a number
of recurrent challenges related to balancing caregiving and personal life (e.g., having to prioritize caregiving
over personal wishes, negotiating tasks and workload). Challenges related to lacking appropriate housing,
facing financial uncertainty and dealing with bureaucracy were noted during both phases. Caregivers had to
deal with these challenges to stay in step with life changes and newly emerging needs.
Conclusions: Informal caregivers have a major role in supporting people with SCI. But their needs are not
static. Any strategy to empower them has to adapt to an evolving role characterized by multiple tasks and
challenges. A functional relationship between caregivers and care recipients is based on the recognition of
their individualities and the different phases of adaptation, which is also an enriching process.
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Individuals with a cervical spinal cord injury (SCI) have a reduced capacity to produce adequate inspiratory
volumes due to weak or paralysed muscles. This impairment may additionally affect swallow function and
may lead to a higher incidence of aspiration. It has been shown that the short-latency inhibitory reflex (IR) is
largely absent in the inspiratory muscles of people with complete motor and sensory loss after cervical SCI.
It is hypothesised that the IR may protect the airways from aspiration.
The aim of this study was to investigate whether the IR was present or absent in those with partial sensory
and motor loss after cervical SCI, and whether the IR was related to swallow function.
Sixty airway occlusions (250ms duration) were administered to 16 adult participants with incomplete (AIS B
or C) cervical SCI (greater than 1 year since injury) during relaxed breathing in order to elicit the IR.
Electromyographic recordings of bilateral scalene and unilateral diaphragm muscles was undertaken to
determine the presence or absence of the IR. Swallow function was assessed via a subjective evaluation of
swallowing using the Eating Assessment Tool (EAT-10) questionnaire, and objective measures of swallow
included the Timed Water Swallow Test (TWST) and Test Of Mastication And Swallowing of Solids
(TOMASS). Lung function measures of spirometry and respiratory muscle strength were also obtained.
The IR was present in 81% of participants, with no relation to subjective or objective swallow function. One
third of participants reported abnormal swallowing on the EAT-10. Participants who took longer to eat
solids (TOMASS time) had poor lung function (R=-0.634, p=0.008 for FEV1) and weaker inspiratory muscles
(R=-0.566, p=0.022 for MIP). Participants with subjective swallowing problems (higher EAT-10 scores) took
longer to drink liquids (R=0.677, p=0.004 for TWST time) and drank less during each swallow (R=-0.696,
p=0.003 for TWST volume/swallow). Comparisons to TWST and TOMASS normative data indicated
participants with incomplete cervical SCI had quicker swallowing times (time/swallow 0.3±0.2s, p=0.001)
but slower swallowing capacity (5.5±3.7mL/s, p=0.007), longer times for eating solids (26±13s, p=0.002) and
greater number of masticatory cycles results per cracker (17±10, p=0.0006).
The inspiratory inhibitory reflex (IR) is present in most people with an incomplete cervical SCI similar to the
able-bodied population. There is no correlation between the absence of the IR and swallowing function,
however swallow function is worse compared to normative data. Poor swallow and weak lung function
appear to be related. Precautions should be taken to minimise the aspiration risk for people with cervical
SCI regardless of the presence or absence of the IR.
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Introduction
People living with SCI are highly dependent on well-functioning upper limbs (UL) in their daily life. The
number of interventions available to improve UL function are increasing but there is currently no method to
evaluate the impact on daily activities that are relevant to people with tetraplegia. Population-specific SCI
ADL instruments cover general aspects but are not specific enough to capture small but important changes
in UL. Additionally, ADL instruments specifically for hand injuries include items that are not relevant to
people with SCI. The Canadian Occupational Performance Measure (COPM) is often used to capture the
improvement in prioritised activities but is not designed to compare between groups due to its
individualized design. A stable, easily managed patient-report questionnaire of daily activities dependent on
upper limb relevant for people with tetraplegia is therefore needed.
Method
The Tetraplegia Upper Limb Activity Questionnaire (TUAQ) was developed in a collaboration between
Sweden, Australia and New Zealand. The development and initial psychometric testing of TUAQ involved
three phases; 1. Item generation. Prioritised daily activities that require hand function were collated from
the COPM assessments of people with tetraplegia undergoing upper limb reconstructive management in
Sweden and New Zealand.
The 708 identified activities were classified according to the International Classification of Functioning
Disability and Health (ICF). 2. Pilot testing of items and scoring system. Pilot testing occurred in two stages
for missing items, understandability and relevance. 3. Initial psychometric testing for internal consistency
and dimensionality. Persons with stable C5-C8 SCI, pre- and post-upper limb reconstructive surgery and
routine SCI follow with no other injuries/limitations in their upper limb were recruited. Data were
psychometrically evaluated using exploratory factor analysis and Rasch analysis.
Results
Phase 1: The 12 most common and relevant activities (independent of gender, age and level of injury) were
chosen in the initial version of TUAQ. Phase 2: Pilot testing: After the pilot testing the suggested scale were
1-10 for performance and satisfaction. The item ‘drinking’ was split into ’drinking from bottle’ and ‘drinking
from mug’.
Phase 3: Exploratory factor analysis identified a 2-factor solution accounting for 69% and 70% of the
variance for performance and satisfaction respectively. Rash analysis showed no misfitting items or persons
however a number of items demonstrated local dependence. Three items were subsequently removed
(zipping clothing, drinking from a mug and buttering bread). Due to a number of disordered thresholds
response items both scales; performance and satisfaction were decreased from a 10 to a 5-point scale.
Following this, both scales demonstrated fit to the Rasch model, are unidimensional and well targeted
regardless of age, gender, limiting spasticity, level of injury or time after injury. Uniform DIF is present for
pulling down clothing by country.

Conclusion
The results from this study supports the internal construct and uni-dimensionality of the TUAQ, a 10 item
PROM that assesses activity performance and satisfaction for daily activities dependent on the UL in
persons with tetraplegia. Further testing is required and ongoing to evaluate construct validity, reliability
and responsiveness of the TUAQ.
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Introduction: Clinical trials of potential therapeutic agents in spinal cord injury (SCI) are hindered by
insensitive clinical endpoints and burdensome assessments. While surface electromyography (sEMG) can
detect subclinical changes in electrical signaling, standard sEMG requires sophisticated equipment and
expertise not available at all study sites.
Novel, wearable sensors integrated with cloud-based data management can play a vital role in SCI
investigational drug trials by minimizing patient burden and supplementing clinical assessments. However,
the ubiquitous nature of this technology calls for thorough evaluation prior to use in a trial to ascertain
signal and measurement quality. Further, findings from these pilot investigations can be used to create a
robust clinical trial protocol for sensor-based measurements, and pave the way to high quality data, reduce
human error in data collection and facilitate dynamics for data collection/aggregation from multiple sites.
The aim of this pilot investigation was to establish the reliability of a novel, wireless, flexible wearable
biosensor (MC10 nPoint BioSensor) which will be employed in a Phase 2a SCI clinical trial sponsored by
AbbVie, Inc (NCT04295538).
Methods: Manual muscle test (MMT) data was collected using sEMG from 12 individuals who experienced
incomplete cervical SCI (C4-C7) ≤ 2 years prior to enrollment. Data were simultaneously collected using
nPoint BioSensors and Delsys Trigno EMG sensors, a gold standard measurement device, from five bilateral
muscle groups (biceps, triceps, rhomboids, extensor carpi radialis longus and bravis) chosen based on the
activation demography of the C4-C7 nerves. Six muscle contractions were recorded from each muscle (two
trials of 3 contractions/muscle) using standard MMT. In order to investigate sEMG signal quality, time
domain (Signal-to-Nosie ratio, peak amplitude, burst duration, burst variance) and frequency domain (mean
frequency, median frequency, peak frequency, and signal spectrum) recordings were extracted during postprocessing from the collected sEMG data. These outcomes were then compared between the nPoint
BioSensors and Delsys sensors to investigate the reliability of measurement and signal quality. Spearman’s
correlations were used to assess the degree of correlation of sEMG signal time and frequency domain
properties between the nPoint BioSensors and Delsys sensors.
Results: A medium to high correlation (range: 0.50 - 0.99) for time domain metrics and a low to medium
correlation (range: 0.20 - 0.49) for frequency domain metrics were observed between the nPoint Biosensors
and Delsys sensors. Based on the analysis, the optimal sampling rate for measurement was identified to be
at least 1000 Hz. Optimal muscle placement was identified based on rank ordered performance of the time
and frequency domain metrics.
Conclusions: These study findings demonstrated that nPoint BioSensors performed similarly to the gold
standard, Delsys sEMG sensors, and is the first study to assess the feasibility of sEMG measurements for a
SCI drug trial via a cloud-based data management system. Results also provided recommendations in seven
different aspects of measurement for optimal sensor placement, reliable measurement methods, methods

to minimize human error during collection and guidelines for cloud data management that will be used to
standardize a large, multisite clinical trial clinical process.
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Introduction: Cardiometabolic disease (CMD) is a growing concern among the spinal cord–injured (SCI)
population. However, the evidence is lacking on how cardiometabolic risks factors changes within inpatient
rehabilitation and whether the risk differs between individuals with traumatic (TSCI) and non-traumatic SCI
(NTSCI).
Methods: We used the data from a multicenter Swiss Spinal Cord Injury Cohort (SwiSCI) study and included
adults with available data on admission and prior to discharge from initial SCI rehabilitation. Prevalent CMD
disease, cardiometabolic drugs, blood pressure, lipid profile, fasting glucose, waist circumference, body
mass index and Framingham risk score (only in subjects free of CMD at baseline) were compared according
to SCI etiology (NTSCI vs TSCI). We used multivariable linear regression for cross-sectional analysis and linear
mixed models for longitudinal analysis, adjusting for age, sex, lifestyle factors, medication-use, and injury
characteristics. We performed age- (above and below median age) and sex-stratified analyses.
Results: We analyzed 614 individuals with SCI (373, 61% with TSCI, and 241, 39% with NTSCI). Median age
was 55 years (IQR 42-67), with 68.7% (n=422) of the population being male. The median rehabilitation
duration was 4.4 months (IQR 2.4-6.5). At baseline, Framingham risk score (10-year cardiovascular risk), the
prevalence of CMD and cardiometabolic drugs were higher in NTSCI as compared to TSCI (with exception of
antithrombotic agents and vasodilators that were more prevalent among TSCI). Upon admission, the fully
adjusted models showed lower total cholesterol/HDL, and higher HDL and HDL/LDL in NTSCI as compared to
TSCI. In the overall population, we observed longitudinal increases in cholesterol, HDL and HDL/LDL, and a
decrease in glucose and cholesterol/HDL over rehabilitation period. Individuals with NTSCI had a higher
increase in LDL as compared to TSCI, while no differences were detected in other CMD risk factors among
the two groups. Age and sex-stratification did not affect the overall findings. In addition, the prevalence of
antihypertensive and antithrombotic drugs decreased in both groups comparing beginning and end of
rehabilitation period. The frequency of statins and antiarrhythmics use increased in TSCI and frequency of
vasodilators use decreased among NTSCI; no changes in other drugs were observed.
Conclusions: Over the period of rehabilitation, cardiometabolic disease profile did not deteriorate and slight
improvements in lipid profile and glucose levels were observed. Considering that at the beginning of initial
SCI rehabilitation, overall CMD risk profile was worse in NTSCI as compared to TSCI, future studies are need
to explore early preventive interventions aimed to improve cardiometabolic risk profile in this vulnerable
population.
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Objectives
Traumatic spinal cord injuries (SCI) are heterogeneous in severity, neurological level and injury mechanism.
Specific aspects of tissue damage, such as axon loss and demyelination, vary spatially and over time after
injury. Empirical in vivo measurements of SCI damage would be very useful for prognosis, clinical trials and
assessing damage before treatments such as electrical stimulation. Conventional MRI is used to assess injury
in the acute phase but signal changes are not pathologically specific. Instead we are investigating novel
advanced MRI contrasts, developed to be specific to pathologies of interest. Our overall objective is to
establish advanced MRI biomarkers for damage after traumatic SCI by leveraging our unique opportunity to
correlate quantitative MRI measures with the underlying pathology of SCI.
Method
Nine whole formalin-fixed spinal cords were donated to the International Spinal Cord Injury Biobank by
patients who had died of an SCI (mean age 78±13yr, 2 female). The cords underwent advanced MRI scans
sensitive to a range of tissue components including myelin, axons, edema and inflammation. Injury-death
interval ranged from 1-112 days. After MRI, the cord was cut into 3mm segments using a 3D-printed mold
for MRI-histology alignment, and paraffin-embedded. Slides were stained with histopathological stains for
myelin phospholipids (Luxol Fast Blue, LFB), myelin proteins, axons (phosphorylated neurofilament, pNF)
and inflammatory cells. MRI and histology in ascending sensory/descending motor white matter tracts and
anterior/posterior grey matter regions were quantitatively compared.
Results
All three myelin-sensitive MRI metrics (myelin water fraction (MWF), inhomogeneous magnetization
transfer (ihMT), radial diffusivity (RD) from diffusion tensor imaging (DTI)) were found to significantly
correlate with LFB staining for myelin phospholipids in the injury epicenter. MWF had the strongest
correlation (r=0.713), followed by ihMT (r=0.634) and then RD (-0.513). pNF was not correlated with any of
the three axon-sensitive metrics investigated (fractional anisotropy and axial diffusivity from DTI, fibre
fraction from diffusion basis spectrum imaging) when combining data from all cords. We saw evidence for
Wallerian degeneration in MRI biomarkers for myelin, axons and inflammation in the two cords with injurydeath interval >60 days but not in cords with shorter injury-death interval.
Discussion
The strong LFB-MWF correlation highlights MWF’s myelin specificity. RD showed the weakest correlation
with LFB, perhaps because DTI is sensitive to other aspects of tissue microstructure (e.g. edema, axon
alignment). None of the axon-sensitive MRI metrics correlated with pNF. Only the case with longest injury

death interval showed any trend towards correlation. We hypothesise that the lack of correlation in the
other cases is because, while axon degeneration had reduced MRI metrics, removal of pNF-positive
degenerating axons had not yet occurred before death.
Conclusion
MWF, ihMT and RD had significant correlations with LFB staining for myelin, supporting the use of all three
as biomarkers for demyelination after SCI. Each technique has characteristics which may recommend it for
specific situations. Initial analysis establishes a timeframe for the detection of Wallerian degeneration with
these MRI methods. Further analysis of this exciting dataset will validate additional MRI metrics and give
insight into the histopathology of SCI.
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It is commonly understood that translating health research into clinical practice takes an average of 17
years. At Praxis, we are working to accelerate the innovation pathway through the Praxis Commercialization
Program, to help bring research innovations out of the laboratory and into the marketplace where they can
benefit people living with SCI. We connect a world-class team of SCI experts and health entrepreneurs with
targeted resources to support ventures across different stages of development.
Arushi Raina will provide an overview of the Praxis Commercialization program, including its creation,
growth, and innovative approach to bring innovation to market. She will discuss how Praxis supports
innovation at all stages of development (Ideation, Incubation and Acceleration) using examples of the
technologies supported and lessons learned.
James Laskin will discuss the unique role that the Researcher in Residence plays in providing clinical
perspective to innovators. In particular, he will describe how helping innovators better understand how
their innovations are adopted clinically, assists their product development and clinical adoption planning.
John Chernesky will explain how meaningful and ongoing engagement of persons with lived experience
throughout all Commercialization activities provides real-world perspective on the needs and preferences of
consumers. He will also explain the methodologies used to ensure meaningful engagement.
Vanessa Noonan will describe the importance of planning for translation in pre-clinical and clinical research,
including selection of appropriate outcome measures in preparing for market entry and utilizing SCI data to
inform business planning.
Workshop Outcomes
It is expected that attendees to this workshop will gain a greater understanding of how the intensive Praxis
Commercialization Program is setting a new standard for supporting innovators in SCI to accelerate their
path from ideas to impact. A fulsome understanding of how consumer engagement, clinical engagement,
regulatory approval and reimbursement support can be utilized to help innovators cross the “valley’s of
death” and bring new innovations to market that can lead to improved health outcomes, higher quality of
life, and establish successful, sustainable companies.
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Introduction: The prediction of functional outcomes after spinal cord injury (SCI) is essential to plan the
rehabilitation phase and the social re-integration. Recently, two models to predict independent and reliable
bowel management one year after traumatic SCI have been derived and validated in two cohorts of patients
included in the European Multicenter Study about Spinal Cord Injury (EMSCI).
We aimed to validate the two prediction models for bowel outcome after SCI in a sample of patients with
traumatic SCI external to EMSCI.
Methods: The simplified model [based on a single predictor, the International Standards for Neurological
Classification of Spinal Cord Injury (ISNCSCI) total motor score] and the full model [based on two predictors,
the ISNCSCI total motor score and item 3a of the Spinal Cord Independence Measure] were applied to the
retrospectively collected data of 111 patients with traumatic SCI.
Results: The simplified and the full models showed excellent discrimination with an area under the receiver
operating characteristic (ROC) curve of 0.939 (95% confidence interval (CI) 0.87-1.00) and 0.922 (95% CI
0.85-0.99), respectively. Both models displayed similar results for sensitivity and negative predictive values,
however, the simplified model showed higher values for specificity, positive predictive values and accuracy.
The calibration analysis showed a partial overlap between predicted probabilities and observed proportion,
with better and acceptable calibration for the simplified model.
Conclusions: Using an independent sample, our study demonstrates the validity of a simple model to predict
independent and reliable bowel management one year after traumatic SCI.
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Introduction
The conditioned pain modulation (CPM) paradigm is used to assess the descending pain modulatory system
and quantify the net sum of inhibition and facilitation of nociception. An overall lack of inhibitory capacity
was reported in different pain conditions, including neuropathic pain after spinal cord injury (SCI). In SCI, a
deficient pain inhibition for stimuli applied above the level of lesion was reported which indicates central
sensitization at the supra-spinal level. Here, we studied mechanisms of neuropathic pain following SCI at a
segmental/spinal level. The goal of this study was to investigate the CPM capacity above and below the level
of lesion potentially reflecting mechanisms of central sensitization at different levels within the central
nervous system, i.e., supra-spinal and spinal sensitization, respectively. Additionally, the relationship
between pain modulatory capacity and sympathetic drive during CPM was studied.
Methods
Fifteen subjects with chronic thoracolumbar SCI with neuropathic pain, and 16 healthy controls (HC) were
included in this study. All subjects underwent the following CPM paradigm applied to the hand (above the
level of lesion) and to the most painful body site (below the level of lesion, area-matched in HC); heat and
pressure test stimuli were applied to assess pain thresholds and pain ratings (adjusted to a 4 on a numeric
rating scale, NRS; 0, no pain; 10, most intense pain tolerable), and the conditioning stimulus was a 2-min
water bath (9°C cold; 32°C sham) applied to the contralateral hand. The test stimuli were applied before and
during the water bath (parallel design). The CPM effect was defined as the difference in pain thresholds and
pain ratings for the cold compared to the sham water bath. Additionally, blood pressure and heart rate
were measured before and during the water baths.
Results
There was no difference in CPM effects between SCI and HC for heat (1±1.9; 2±3.7 °C, respectively) and
pressure pain thresholds (0.6±1.3; 0.7±2.3 kg, respectively) at the hand. However, supra-threshold pain
ratings to thermal stimuli were inhibited in HC, but facilitated in SCI subjects (-0.2±0.94; 0.6±0.91 NRS,
p=0.03) by the cold water bath. Similarly, pressure pain thresholds below the level of lesion were inhibited,
i.e., higher, in HC (1.9±1.9 kg, p=0.007), but not in SCI subjects (1±1.8 kg, p=0.173). The change in systolic
blood pressure during cold-water immersion positively correlated with the CPM effect on pressure pain
threshold above the level of lesion (rho=0.554, p=0.014).
Conclusions
The current study supports the findings that SCI subjects suffering from chronic neuropathic pain show
impaired descending inhibition. This was substantiated by the CPM effect on pain ratings tested above the
level of lesion, as well as pain thresholds below the level of lesion. These data point to a spinal/segmental
sensitization as well as supra-spinal sensitization in the SCI group. Furthermore, we provide evidence for a
potential link between the autonomic nervous system and the descending inhibitory capacity, possibly
through sympathetically-driven norepinephrine release acting as the primary monoamine in descending

inhibitory neurons. Further analysis will target the relationship of CPM capacity with neuropathic pain
characteristics.
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Introduction: It has been shown that individuals with a chronic or acute spinal cord injury (SCI) are often
affected by a vitamin D insufficiency. A vitamin D insufficiency, a serum vitamin D status less than 75
nmol/L, is associated with reduced immune and neuromuscular function as well as with an increased risk for
respiratory tract infections and pressure ulcers. Therefore, vitamin D status and the prevention of an
insufficiency is of high interest during the acute rehabilitation process of a SCI. To our knowledge no other
studies observed vitamin D status at different time points during the first rehabilitation. Therefore, this
observational study aimed to investigate vitamin D status and the role of supplementation during the first
rehabilitation of an acute SCI.
Methods: Patients admitted for the first rehabilitation after SCI between October 2017 and February 2020
were included within four weeks after SCI onset (mean 9.5 ± 7.3 days) and data were extracted monthly
from this point on (baseline visit) until discharge. As part of the standard clinical procedure, SCI
characteristics, several serum parameters (vitamin D, intact parathyroid hormone (PTH), calcium,
phosphate), and vitamin D supplementation dosage were collected. Descriptive statistics, reporting mean ±
standard deviation (SD), and multiple regression analyses were performed.
Results: At the baseline visit, the 95 included patients (age: 51.6 ± 18.0 years, range age: 18 - 85 years, 30
females, 71 with traumatic SCI, 37 with tetraplegia) had a mean vitamin D status of 45.0 ± 25.5 nmol/L. The
proportion of patients with an insufficient vitamin D status significantly decreased from baseline to five
months after the baseline visit (91.3% to 44.6%, p < 0.05). The majority of the patients received a daily
vitamin D supplementation (1405 ± 587 IU, range: 200 – 5000 IU) after the baseline visit. The following
variables significantly (p < .05) predicted the vitamin D status: sex, BMI, months since the baseline visit, SCI
impairment level, SCI completeness, calcium status, PTH status and bed rest. Months since the baseline visit
(B = 3.49, p <0 .05) and calcium status (B = 54.04, p < 0.05) had the largest positive effect on vitamin D
status. Bed rest (B = -16.46, p < 0.05) had the largest negative effect on vitamin D status.
Conclusions: This observational study revealed a vitamin D insufficiency shortly after SCI onset in the
majority of the patients. Subsequently, most patients were supplemented and achieved a sufficient vitamin
D status over the course of the rehabilitation. However, 44.6 % of the patients still showed an insufficient
vitamin D status after five months. This underlines the need for data-based individual supplementation as
well as clinical guidelines regarding vitamin D supplementation in patients with SCI and vitamin D
insufficiency during acute rehabilitation.
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Introduction: Neurogenic detrusor overactivity (NDO) is a chronic condition caused by disorders of the
central nervous system controlling the lower urinary tract, and is often inadequately treated by oral
therapy. The CONTENT program consisted of two studies assessing the efficacy and safety of
abobotulinumtoxinA (aboBoNT-A) as second-line treatment of NDO incontinence (NDOI). Pooled results of
these studies are presented.
Methods: Two phase III, randomized, double-blind, placebo-controlled studies (CONTENT1 [NCT02660138];
CONTENT2 [NCT02660359]) were conducted in patients with NDOI due to spinal cord injury (SCI) or multiple
sclerosis inadequately managed with oral therapy and performing regular clean intermittent catheterization
(CIC). Comparable trial designs allowed data to be pooled. Patients received 600 units (U; n=162) or 800 U
(n=161) aboBoNT-A or placebo (n=162) to the intradetrusor muscle (30 injection sites, 0.5 mL each; avoiding
the trigone). Efficacy assessments included: weekly urinary incontinence (UI) episodes; total volume per
void (CIC or spontaneous); urodynamics (UDS); and quality of life (QoL). Safety events were recorded.
Results: NDO was due to SCI for 70.3% of patients, 60.8% of patients were males and mean (standard
deviation) age was 43.6 (13.3) years. Mean weekly UI episodes reported at baseline were similar across
groups. There was a significant reduction in UI episodes at Week 6 (primary endpoint) with both aboBoNT-A
600 U (least squares mean [standard error]: –22.7 [1.3]) and aboBoNT-A 800 U (–23.6 [1.3]) compared with
placebo (–12.7 [1.4]; both p<0.0001). No UI episodes (100% reduction) were observed in 28.8–36.1% of
patients with aboBoNT-A at Week 6 compared with 2.9% for placebo. With both aboBoNT-A doses,
significant increases in volume per void, and improvements in UDS parameters (change from baseline in
maximum cystometric capacity, maximum detrusor pressure during storage and proportion of patients with
no involuntary detrusor contractions) and QoL were observed compared with placebo (all p≤0.0001).
AboBoNT-A was well tolerated, with urinary tract infections (UTIs) reported in 16.3%, 15.4% and 17.4% of
patients in the aboBoNT-A 600 U, aboBoNT-A 800 U and placebo groups, respectively, over 12 weeks posttreatment. No new safety signals were observed.
Conclusion: Following aboBoNT-A treatment, patients with NDOI performing regular CIC experienced
clinically relevant improvements without impact on rate of UTIs.
Funded by Ipsen.
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The COVID-19 pandemic has affected individuals with SCI and the systems that provide them with health
care, but practitioners individually see only the impact on their local population or health care system. This
presentation reviews the effect of the pandemic on this population as well as prototypical impacts and
responses in health care settings treating individuals with SCI.
The first instance of COVID-19 diagnosis in a United States (US) SCI Veteran was on March 9, 2020. During
the subsequent year, 999 out of 17,452 SCI Veterans were identified with COVID-19. The incidence rate
during the first year paralleled the three waves of infection noted in the overall US population, with a
slightly larger proportion of SCI cases occurring in the first wave: 13% of SCI cases vs. 7% of general
population cases. Case demographics varied across the 3 waves, and the 30-day mortality rates for cases
during the three waves of identified SCI Veteran infections were 21%, 7%, and 6%.
On March 20, 2020, an outbreak of COVID-19 emerged at the Spinal Cord Injury Center Heidelberg,
Germany. Within a few days, the virus spread among staff and 10 inpatients with acute or chronic SCI. Two
patients, both with thoracic neurological levels presented with a severe course of COVID-19 with oxygen
desaturation, requiring intensive care unit (ICU) treatment but with neither requiring invasive ventilation.
Both patients with severe COVID-19 had additional underlying health conditions. Another three patients
had mildly symptomatic COVID-19. The remaining five patients had no symptoms. No association was
evident between neurologic classification and COVID-19 severity.
Beginning in late March 2020, clinical care processes for patients with SCI at the Spaulding Rehabilitation
Hospital Outpatient Medical Clinic were adapted rapidly to prioritize in-person care for essential visits and
procedures. This included shifting most clinic encounters to virtual visits, establishing pre-visit screening
protocols for patients, family members, and personal care attendants, and providing intrathecal baclofen
pump management for COVID-positive patients in a dedicated, negative-pressure setting. Most patients
expressed high satisfaction with virtual visits via telehealth. Clinicians and clinic staff also assisted patients in
understanding local hospital visitor policies and appropriate exemptions for disability accommodations
when applicable.
In June 2020, the US SCI Model Systems (SCIMS) Special Interest Group developed a project to use ongoing
follow-up exams for the SCIMS Database to examine the impacts of COVID-19 pandemic on health and
wellbeing in the SCI community at the national and local levels. Analyzing data from the SCIMS Database,
two groups of people with SCI are compared: one interviewed during the pandemic (Mar-Dec 2020,
n~2,000) and the other interviewed before the pandemic (Mar-Dec in 2017-2019, n~6,000). Interviews
included the prevalence of substance use (including alcohol, tobacco, and illicit drugs), sleep disturbance,
and depressive symptoms. In addition, online surveys were conducted with 100 people with SCI enrolled in
the University of Alabama at Birmingham SCIMS Center to obtain additional information on direct COVID-19
exposures and related psychosocial distress as well as attitude to vaccination.
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Introduction: Transcutaneous electric spinal cord stimulation (tcSCS) is an emerging technique used to
improve sensory-motor function in people with spinal cord injury. Combining tcSCS with intense physical
therapy have shown to increase the neuronal´s residual network´s excitability and/ or induces plastic
changes their connectivity, facilitating voluntary control of the upper extremities in cervical spinal cord
injury (SCI). However, it is unknown whether or not, employing robotic-assisted rehabilitation with the
Armeo exoeskeleton can render similar results, and if they can further improved if concomitantly applied
with tcSCS. We have evaluated the effects of tcSCS combined with rehablitation assisted with Armeo on
motor function and functionality of the hand following cervical SCI.
Methods: Randomized controlled study was performed with 13 patients (6 patients received a roboticassisted rehabilitation with the Armeo tSCS and 7 tcSCS combined with Armeo). The intervention consisted
in 8 sessions of bilateral upper extremities training assisted with Armeo exoeskeleton during 30 min for
each. Patients receiving tcSCS combined with Armeo trainning tcSCS was applied in patterns 30 seconds of
stimulation followed by 60 seconds of resting period. Stimulation was delivered continuously
simultaneously at two sites along neck at C3-C4 and C6-C7 using 2cm diametre electrodes as cathodes and
two 5X12 cm rectangular electrodes placed over iliac crests as anodes. At each spinal level, the intensity of
stimulation was set at 90% of rest motor threshold (RMT) recorded at APB muscle of dominant hand. We
evaluated the hand´s grip maximum voluntary contraction force (MVC), Graded and Redefined assessment
of Strength, Sensation and Prehension Scale (GRASSP), active range of motion and strength in all the
movements of the both upper extremities. Functional assessments were performed before and after each
intervention and 2 weeks after the last session.
Results: Patients enrolled in the combined tcSCS with Armeo arm rehabilitation showed significant
improvement in MVC bilateral muscle strenght, and total grassp score, wich were maintained at least 2
weeks follow-up (p<0.05 for each comparison). On the other hand patients in Armeo group arm did not
show improvements in any assessment tested at the end of each session, neither during follow-up.
Conclusions: tcSCS combined with armeo improves motor function and functionality of upper extremities in
people with cervical spinal cord injury. Therefore, tcSCS should be considered for future rehabilitation
treatment for restoring motor and functional deficit of hand following SCI, or other neurological affections
compromising motor funtion.
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Introduction: Up to 80% develop chronic pain within their first year after a spinal cord injury (SCI). Chronic
pain can be both severe and persistent and cause additional burdens for those who already experience
other consequences of their injury. Although the specific pain type and associated psychosocial
comorbidities provide the most rational basis for pain management, personal preferences and perspectives
provide additional tailoring options for optimal treatment strategies and patient-centered care. Recent
research indicates that most people with SCI view provider-patient communication and educational efforts
regarding pain and pain management as priorities and critical needs.
We have developed a preliminary educational tool (SeePain) based on scientific literature and on the
personal experiences and perspectives of SCI stakeholders. The SeePain contains basic information
regarding pain, pain mechanisms, and treatment options with the intent of increasing pain health literacy
among people with SCI and facilitating patient-healthcare provider communication. The purpose of the
present study was to qualitatively evaluate the SeePain with respect to clarity, content, relevance, and
format.
Method: The data presented is a subset of a larger dataset and included people with moderate to severe
SCI-related neuropathic pain (n=15) and their significant others (n=12). Each participant reviewed the
SeePain and underwent qualitative interviews in two separate sessions. The a priori framework for the
study was the clarity, content, relevance, and format of the SeePain. The interviews were recorded,
transcribed, and analyzed based on grounded theory using NVIVO software. The transcribed documents
were coded independently by coders and further discussed in team meetings.
Results: The themes that emerged regarding the SeePain are summarized below for each a priori category.
Overall, the SeePain was found to be useful and relevant by participants: “it helps you understand it clearly
and it is stuff that I learned on my own. And all the stuff that I learned on my own without nobody telling
me, everything is in here.” “It was a completely new world that I didn't know about. I wish I would have
known this when he had the accident to understand more.” The quotations from other people with SCI
were appreciated among participants: “..it almost had me in tears because I had no way to explain this to
anyone. …. They can put it in perspective, but they don't get it…the quotes…they send chills up and down.”
Clarifications of concepts, terminology, figures, tables and text emerged as themes. However, most themes
concerned the content and included adding more resources, wordlist with definitions and phonetics, more
information about cannabis and opioids, self-management and pain aggravation, pain medication, and more
perspectives and support for significant others and family. Finally, themes related to the format included
improvement of graphics, changes in text or order of sections, and preferences regarding shorter or longer
versions of the SeePain.

Conclusion: The themes emerging from the qualitative analyses highlight the importance of stakeholder
input in the development of educational materials to ensure that these are optimally useful and relevant for
those who experience pain after their SCI. Funded by CNF#592408.
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Introduction: Spinal Cord Injury (SCI) rehabilitation is an exceptionally psychologically-demanding situation,
requiring individuals to learn complex, novel skills of self-management alongside physical change.
Heinemann et al (2012) found inverse relationships between inpatient psychological contact and long-term
outcomes, with poorer outcomes for those with greater psychological needs and more extensive contact.
This study sought to examine whether rehabilitation outcomes differed between individuals with and
without varying degrees of psychological need. It was hypothesised that psychological distress, difficulty
engaging in rehabilitation, previous or current mood disorders, or psychological comorbidities, would most
affect engagement with and benefit from rehabilitation.
Methods: Rehabilitation outcome and psychological health data was collected from inpatients at the
National Spinal Injuries Centre (NSIC), Stoke Mandeville Hospital between 2015 and 2020. Primary
rehabilitation outcomes were measured using the Stoke Mandeville Spinal Needs Assessment Checklist
(SMS-NAC), a comprehensive assessment of individuals’ knowledge, skills and independence across 10
rehabilitation domains. Inpatients who had completed an SMS-NAC at admission and discharge were
included (n = 241). Secondary outcome measures included the length of rehabilitation, whether discharge
was delayed and the length of delay. The psychological variables considered were a) whether a participant
was referred or not for psychological intervention, b) whether a participant scored above or below clinical
thresholds at admission in either the HADS Anxiety or Depression, or in the ADAPSSsf and c) participants’
psychological complexity (using the NSIC rating scale, ranking individuals from 4 to 1, depending on preinjury mental health history, co-morbid factors such as TBI and current risk). After collecting descriptive
data on rehabilitation outcomes for each psychological profile, ANOVAs and Chi-Square tests were used to
test for group differences.
Results: Individuals referred to psychology, scoring above clinical thresholds at admission, and having a
greater degree of psychological complexity, obtained lower overall rehabilitation outcome on the SMS-NAC.
This was consistent across domains and at both admission and discharge, though the difference between
scores was not always significant. Those referred to psychology and scoring above clinical thresholds at
admission also had significantly longer rehabilitation periods than those not referred or scoring below
thresholds. Finally, those scoring above clinical thresholds at admission were significantly more likely to
have a delayed discharge and had significantly longer delays once this occurred. However, all groups made
improvements in all domains of the SMS-NAC from admission to discharge. Moreover, those referred to
psychology, those above clinical thresholds at admission and those with a greater degree of psychological
complexity, made greater improvements in almost all domains of the SMS-NAC; this difference was
significant in several instances, despite their lower total outcome.
Conclusion: Self-rated knowledge and independence is critical for ongoing self-management in SCI, and
although there is substantial improvement change those with greatest psychological need are not attaining
the same level of final knowledge and independence. This research supports the need to psychologically
screen all inpatient admissions and to amend rehabilitation delivery to reflect this need.
Heinemann, AW Wilson, CS Huston, T, Koval, J, Gordon, S, Gassaway, J, Kreider, SE, & Whiteneck, G. (2012).
https://doi.org/10.1179/2045772312Y.0000000059
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INTRODUCTION
Tracheostomy is frequently indicated in acute spinal cord injury (SCI). Nevertheless, it is associated with
several complications and decreased quality of life. There is no international consensus on tracheostomy
decannulation (TD) protocol, especially for people with SCI. Most protocols are focused on spontaneous
breathing trials and/or capping trials protracted for 24-48 hrs. Non-invasive ventilation (NIV) could be
involved in decannulation process to overcome muscles weakness, improve pulmonary recruitment, and
decrease respiratory infections. The aim of this study is to describe a feasible and safe TD protocol by
employing a NIV-based management in people with SCI.
METHODS
In March 2021, we retrospectively collected data of all tracheostomized individuals with complete or
incomplete SCI admitted to the Unipolar Spinal Unit, Niguarda Hospital, Milan, Italy, from January 2015 to
December 2020. The respiratory physiotherapists conducted a protocol including TD when the patient met
the following criteria: 1) clinical stability; 2) passing a 5 min capping trial (downsizing of cannula in case of
increased resistances); 3) shifting from invasive mechanical ventilation into NIV with capped cannula
tolerated at least for 5 hrs/night. Primary outcomes included recannulation rate and reasons for
unsuccessful TD. Days with the tracheostomy, Forced Vital Capacity (FVC) at decannulation time, and
complications before and after decannulation were recorded as secondary outcomes.
RESULTS
We considered 55 cases with cervical (n=42) and thoracic (n=13) SCI. Mean age was 44±18 years. Twelve
individuals did not undergo decannulation. Forty-three (78%) patients, with a mean FVC of 43±15%,
successfully underwent TD: 10 (23%) cases had FVC lower than the 30% of the predicted values and 14
(33%) individuals had swallowing disorders before decannulation and not after tube removal. Only one (2%)
patient, who was 66 years old, had persisting dysphagia and needed recannulation due to difficulties to
cooperate with manual and mechanical insufflation. The mean time with tracheostomy in our centre was
64±70 days. During the period with tracheostomy, we observed the following complications in the
considered 55 cases: pulmonary complications (n=37, 67%), stoma infections (n=12, 7%), main swallowing
disorder (n=25, 45%) and severe sub-glottic stenosis (n=1, 2%). By contrast, no respiratory complications
were observed after TD and swallowing disorder was present in one case.
CONCLUSION
Our decannulation protocol through NIV and mechanically assisted coughing proved to be feasible and safe.
No complications occurred, even in case of seriously compromised FVC or dysphagia. Noninvasive
respiratory management should be considered more often in decannulation procedures in people with SCI
in order to include patients with severe restrictive lung conditions and swallowing disorders and to avoid
respiratory complications.
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INTRODUCTION:
Spine is one of the commonest sites frequently affected by metastatic disease.
MRI is the gold standard investigation to assess marrow involvement and epidural extension of tumor for
work up of these patients. PET gives a whole-body assessment and possible evidence of the primary tumor.
Except for scattered case reports, the role of PET-CT in the diagnosis and work up for primary malignancy in
spinal metastasis is lacking.
Even though survival and prognosis vis a vis staging and type of malignancy is reported, the aim of this study
was to confirm the advantage of PET scan in addition to MRI in patients suspected of spinal metastasis.
METHODS
•
The medical records of spine patients from four centers (Indian Spinal Injuries center, Sir Gangaram
Hospital, Ganga Hospital, All India Institute of Medical Sciences) were systematically reviewed.
•
Inclusion criteria were patients of age >40 years, suspected to have spinal metastasis and requiring
further management. Exclusion criteria were patients of age < 40 years, presence of markers of multiple
myeloma on serum protein electrophoresis (a positive M spike), features of other pathologies like primary
hyperparathyroidism or other metabolic disorders and features suggestive of spinal infection including
tuberculosis like spondylodiscitis, presence of abscess.
RESULTS:
The total sample size was 206 from 4 participating centres : ISIC(120), SGRH(47), Ganga(25) and AIIMS(14).
94 patients underwent MRI only and 112 patients underwent MRI+PET. Male : female ratio was 2:1. The
neurology at presentation did not differ statistically in the two groups (p=0.439). The most common
involvement in our series was thoracic>lumbar>thoracolumbar spine with involvement of single vertebral
body. The most common primary organ wise involvement was found to be Lungs>Liver. System wise
gastrointestinal system was the most common source of metastasis to spine.
The patients of MRI group had significantly higher requirement of surgery as compared to those in PET +
MRI group with a p value <0.001. Patients of MRI group had significantly higher requirement of vertebral
biopsies as compared to patients of PET scan group with p value <0.001. The diagnostic yield was similar in
both group with p value of 0.073. The prognosis of the patients and survival post diagnosis did not differ
statistically with a p value of 0.501 and 0.162. The requirement of medical management (chemotherapy,
radiotherapy, hormone therapy) did not differ statistically in the two groups.
CONCLUSION:
PET may thus be a useful complement to MRI in evaluation of spinal metastasis and we recommend it as a
standard in the evaluation of patients with suspected metastasis.
PET scan in patients of suspected metastasis offers the advantage of the possibility of obviating the need for
a vertebral biopsy in a significant number of patients in whom biopsy can be done from more feasible soft
tissue sites.
It also obviates a surgical procedure in a significant number of patients without affecting survival post
diagnosis as compared to those undergoing MRI scan alone.
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Introduction:
To assess long term functional outcomes and complications of robot-assisted laparoscopic cystectomy and
ileal conduit (RALCIC) in patients with neurogenic lower urinary tract dysfunction (NLUTD).
Methods:
Retrospective monocentric study including all patients who underwent RALCIC between January 2008 and
December 2018 for NLUTD.
Patients’ characteristics, i.e., underlying disease, preoperative voiding mode, urodynamic data, and pre- and
post-operative upper urinary tract assessment (imaging and creatinine clearance) were collected.
Perioperative data (operative time, length of stay), early complications (< 30 days), as well as late
complications and patients’ satisfaction (PGI-I) were also assessed.
Results:
140 patients were included in the study: 70 multiple sclerosis, 37 spinal cord injuries (including 16 cervical,
16 thoracic, 5 lumbar), 10 multiple system atrophies and 23 others.
The main indication for surgery was the inability to perform self-catheterization (89%) most of the time
related to cognitive or upper limb impairments, or a secondary detrusor underactivity with increased postvoiding residuals in patients which previous voiding mode was reflex voiding.
54% of the patients had an indwelling catheter preoperatively.
Median operative time was 293 minutes (240-337). Conversion to open approach was required in 9 patients
(6%) related to poor respiratory tolerance of pneumoperitoneum (n=5) or to technical difficulties (n=4).
Median length of stay was 10 days (9-13). Early complication rate was 43.5%, including 70.5% of minor
complications (Clavien I-II) and 29.5% of major complications (Clavien III to V). Major complications were as
follows: 1 abdominal evisceration, 3 intestinal obstructions and 3 deaths (1 refractory status epilepticus and
2 acute respiratory distress syndromes).
Late complications rate was 41.6%, with 9% of uretero-ileal anastomotic stricture.
At last follow up (29 months; 12-49), a significant decrease in febrile urinary tract infections was observed
(22% vs 36%; p=0.018). The reoperation rate was 15% (n=21) : 12 for urolithiasis, 8 for uretero-ileal

reimplantations, 3 others. Only 5 patients required iterative replacement of ureteral stent or of
nephrostomy.
Pre- and post-operative renal function was comparable (98mL.min vs 94mL.min; p= 0.42).
84% of patients reported an improvement in their quality of life following the RALCIC (PGI-I score 1 or 2) and
92% of patients would recommend the procedure to friends.
Conclusions:
RALCIC is a minimally invasive procedure for patients with NLUTD. In our cohort (largest ever reported), a
low complication rate was observed, in particular regarding uretero-ileal anastomotic strictures (<10%). This
surgery allows long-term protection of the upper urinary tract and seems to be of particular interest in the
population of patients with neurological disease.
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Introduction
The ultimate goal of rehabilitation after a spinal cord injury (SCI) is to achieve a satisfactory quality of life
(QoL). The purpose of this study therefore was to: (1) differentiate subgroups of individuals with SCI who
self-report good and poor overall QoL using domains of the International Classification of Functioning (ICF)
disability and health framework, and (2) to evaluate likely contributing factors to QoL after considering
potential confounders and possible mediating factors.
Methods
The Australian arm of the International Spinal Cord Injury (Aus-InSCI) Community Survey forms part of a
global cross-sectional study involving 22 countries to investigate the ’lived experience’ of people with SCI.
The Aus-InSCI questionnaire has 193 questions, including socio-demographics, SCI characteristics, body
functions and structures, activities and participation, environmental and personal factors, and appraisal of
health and well-being. The Aus-InSCI study uniquely combined data from nine data custodians (hospitalbased health services, community organisations and government agencies) across four Australian states,
with a total of 1579 participants with SCI being recruited. In this report, potential contributing factors for
QoL were first compared between individuals reporting poor versus good QoL using means and
percentages. Path modelling and mediation analysis was then used to assess total, direct and mediated
contributions of each factor to QoL ratings after accounting for potential confounders.
Results
Most participants (62%) self-reported good or very good QoL, while 12% reported poor or very poor QoL
and 25% were ambivalent. Among the most prominent differences between those reporting poor rather
than good QoL were a higher burden of activity and participation problems and poorer scores on SF-36
vitality and mental health scales (all ~1.5 SD difference), followed by poorer scores on personal factors and
social integration scales (both ~1.25 SD difference). This was followed by a higher number of secondary
health conditions and higher number of environmental barriers (~1 SD difference). SCIM scores showed
differences for level of independence, but to a lesser extent (~0.4 SD difference). Amongst secondary health
conditions, presence of severe-extreme pain was the most prominent difference (79 vs 34%). When
explanatory factors were considered together in path models and mediation analyses, the strongest positive
direct effects on QoL included positive personal factors, mental health, social integration and vitality, while
the strongest negative direct effects included having a complete lesion, high activity and participation
problem burden, pain intensity, and being single or living alone. Burden of secondary health conditions and
vitality demonstrated very strong indirect effects on QoL, followed by independence and mobility,
environmental barriers and pain intensity.
Conclusion
Virtually all aspects of the ICF framework made a material difference to the self-reported QoL outcomes of
individuals with SCI. Psychological and mental factors and ability to complete desired activities had key
direct impacts and were also mediators of burdens related to secondary health conditions and
environmental barriers. As the largest and most comprehensive survey of health-related issues, functioning,
participation, environmental factors and QoL among individuals with SCI ever conducted in Australia, AusInSCI is uniquely placed to inform future planning, resource and service provision.
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Background: Systematic reviews have highlighted the lack of evidence for choosing one type of intermittent
urinary catheter (IUC) over another with regard to the incidence of bacteriologically proven or clinically
suspected urinary tract infection (UTIs).
Objective: To determine the FREQUENCY of symptoms suggestive of UTIs (ssUTIs) for prelubricated vs.
hydrophilic IUCs.
Design, Setting, and Participants: An observational study of a longitudinal patient database compiled by a
representative panel of 1,950 general practitioners in the UK.
Outcome Measurements and Statistical Analysis: The primary outcome measure was the occurrence of an
ssUTI during the 12 months following an initial IUC prescription. Symptoms suggestive of UTI were assessed
as the prescription of a non-specific antibiotic with a UTI-related diagnosis, or a UTI-specific antibiotic alone.
Comparable prelubricated (“PRELUBE”) and hydrophilic (“HYDRO”) catheter groups were obtained with 1:1
propensity score matching (PSM).
Results and Limitations: 5296 patients were included (PRELUBE: n=458; HYDRO: n=4838). Each PRELUBE
patient was successfully matched with a HYDRO patient. After PSM, the intergroup difference in the
proportion of patients with at least one ssUTI at baseline was not significant. Over the exposure period, the
proportion of patients with at least one ssUTI was similar in the PRELUBE and HYDRO groups (36.9% and
41.5%, respectively; p=0.155). For patients having used the same catheter type throughout the exposure
period, the proportion with one or more ssUTIs was significantly lower in the PRELUBE group (44.6%, vs.
55.0% in the HYDRO group; p=0.015). There were significantly fewer ssUTIs per patient in the PRELUBE
group (0.9) than in the HYDRO group (1.3; p=0.006).
Conclusions: There was no significant difference between the HYDRO and PRELUBE groups in the
occurrence of ssUTIs. In some patient subsets, the incidence and number of ssUTIs were even significantly
lower in the PRELUBE group than in the HYDRO group.
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Introduction
Recent studies on animals have demonstrated urothelial barrier remodeling following spinal cord injury
(SCI): in particular regenerative processes (increased cell proliferation, reduced cell differentiation, leading
to reduced density of umbrella cells), as well as increased urothelial permeability. PUFAs derivatives seems
to be involved in cell proliferation and differentiation in urothelium, but their role on urothelial barrier
functions and morphological remodeling, in particular following SCI, remains currently unknown.
Therefore, the objectives of our study were 1) to characterize the morphological remodeling of urothelial
barrier using for the first time Full Field Optical Coherence Tomography (FF-OCT), 2) to assess functional
barrier remodeling (permeability), 3) as well as PUFAs derivatives expression in bladder samples in a mice
model of chronic SCI.
Methods
Spinal cord injury was induced in male mice by a spinal cord transection between T3-T4 vertebrae (SCI
group, n=22). Control mice were obtained following a sham surgery (without spinal cord transection)
(control group, n=13). At four weeks, mice were sacrificed, and bladder were removed for 1) morphological
study using FF-OCT; 2) permeability studies in Ussing chambers : paracellular and transcellular permeability
were assessed by measuring the flux of sulfonic acid (SA, 400Da) and horseradish peroxidase (HRP, 44kDa)
respectively, across the epithelial barrier from apical to serosal side; 3) transcriptomic analysis (qPCR) to
characterize PUFAs derivatives mRNA expression.
Results
No change was observed in paracellular permeability. However, a reduced transcellular permeability was
observed in SCI as compared to sham mice (p=0.007). This was associated with a significant reduction in
mRNA expression of ZO-1, CLND1 and CLND3, known to be involved in tight-junctions regulation (p<0.001,
p<0.001, and p=0.018 respectively). Furthermore, major morphological remodeling of the urothelium was
observed in SCI group as compared to sham mice, using FFOCT: the umbrella cells were significantly smaller
(diameter decreased by 2 fold; p=0.009; with no significant change in cell density) and the density of small
superficial cells was significantly higher (increased by 7.5 fold, p=0.004). These morphological changes were
associated with a significant reduction in mRNA expression of differentiation markers of umbrella cells
(CK20 and UPK2; p<0.001 and p=0.003 respectively). Finally, we showed a significant reduction in mRNA
expression of key enzymes involved in polyunsaturated fatty acid (PUFA) metabolism (Cox-1, Cox-2, PTGES
and PTGDS; p=0.002, p=0.002, p<0.001 and p=0.006 respectively) in SCI mices as compared to sham.
Conclusion
In conclusion, 4 weeks after SCI, major functional and morphological remodeling of the urothelium occurs,
that are suggestive of ongoing and uncomplete epithelial regenerative processes. These changes are

associated with altered lipidomic signature of PUFAs derived mediators suggesting their defective
contribution to these changes. Further studies are needed to demonstrate their direct role in these changes
and their putative use as biomarkers and/or therapeutical targets in lower urinary tract dysfunction in SCI
patients.
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Introduction: Central neuropathic pain represents a devastating sequelea and major challenge following
spinal cord injury. The pathophysiological mechanisms underlying its development and progression are
poorly understood. As pathological pain may be driven by structural and functional plasticity at various
anatomical levels of the nociceptive neuraxis, understanding the relationship between anatomical and
functional processes is essential for effective mechanism-based treatment strategies. This study aimed to
identify structural and functional determinants related to the presence of neuropathic pain in cervical
myelopathy.
Methods: Individuals fulfilling the criteria of definite neuropathic pain (n=8) were identified within a cohort
of myelopathy patients (n=16). Neuropathic symptoms were characterized with the Neuropathic Pain
Symptoms Inventory (NPSI) questionnaire. Tract-specific MRI of the cervical cord was performed to assess
the lesion volume and the extent of damage to the dorsal horn, spinothalamic tract, and dorsal columns.
Quantitative sensory testing (i.e., thermal and mechanical detection and pain thresholds) was performed in
the painful area (C6 or C8 dermatome) and contact heat-evoked potentials (CHEPs) were recorded after
stimulation of the same area to assess the functional integrity of the spinothalamic tract.
Results: Total lesion volume and extent of damage to the spinothalamic tract, dorsal horn, and dorsal
column was similar for both groups (p>0.05 for all comparisons). The somatosensory profiles were similar
for both groups demonstrating modality specific sensitization in patients with neuropathic pain (mechanical
pain threshold: 74±120mN) and without neuropathic pain (177±241mN). Only warm detection thresholds
(35.9°C) were lower in patients with neuropathic pain (p=0.038), indicating less sensory loss to warm stimuli
compared to pain-free patients. Functional preservation of the spinothalamic system (measured by CHEPs)
was seen in 88% of patients with compared to only 38% without neuropathic pain.
Conclusions: This data suggests that a combination of segmental hyperexcitability and residual
spinothalamic tract function (spared CHEPs) may lead to segmental pain in cervical myelopathy. Both
patients with and without neuropathic pain presented with signs of (latent) sensitization, which may be
driven through loss of segmental or long-range inhibitory control leading to hyperexcitability within spinal
nociceptive pathways. This hyperexcitability, however, may require residual afferent pathways (spared
spinothalamic fibers) to be adequately conveyed to supraspinal centers, which then leads to the presence of
pain in some, but not all patients. Taken together, cervical myelopathy may represent a valid human model
of segmental pain potentially strengthening animal research into the cellular mechanisms of spinal cord
dysfunction and hyperexcitability. Future longitudinal studies are warranted to investigate structurefunction relationships in cervical myelopathy over time as disease progression may coincide with transitions
between painless and painful conditions. Gaining transferrable knowledge of mechanisms underlying atlevel neuropathic pain from more readily accessible patients with non-traumatic, degenerative myelopathy
may facilitate the development of mechanism-based therapeutic strategies for central neuropathic pain.
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INTRODUCTION
Neurological recovery following spinal cord injury (SCI) is highly variable and therefore difficult to predict.
We currently have only a few reliable predictors of recovery, including the initial injury severity. Previous
studies have suggested that biomarkers derived from blood could aid the prognosis of recovery following a
SCI. However, little is known about the natural progression of serological markers following SCI. Hence, the
first objective of our study was to benchmark the natural course of serological markers over the first year
following SCI. Next, we evaluated the predictive power of serological markers in estimating long-term
recovery.
METHODS
We analyzed serological marker data, demographics, and injury characteristics from patients included in the
completed Sygen clinical trial (n=797); and an ongoing observational cohort study in Murnau, Germany
(n=363). We were primarily interested in quantitatively describing the evolution of common serological
markers (p=32 and p=28, in Sygen and Murnau studies respectively), using two-way ANOVA and mixedeffects regression techniques. Next, we aimed to predict lower extremity motor score (LEMS) at 52 weeks,
combining baseline assessments (including age, sex, injury completeness, level of injury and LEMS) and
serological data collected within the first week after injury. Both linear and non-linear machine learning
methods were applied, including logistic regression, support vector machines (SVM, with linear and RBF
kernels) and boosting machines (lightGBM). Prediction performance was evaluated using mean absolute
error (reporting mean over ten repetitions(standard deviation)), with LEMS being considered a continuous
variable bounded from 0 to 50.
RESULTS
Our analyses showed that, at baseline, most serological markers were within pathological levels, but
returned to normal values over the course of six to twelve months post-injury. The baseline levels and
longitudinal trajectories were dependent on injury severity. More complete injuries were associated with
more pathological values (e.g. hemoglobin; Chi-square = 69.33, df = 3, p-value<0.001, and Chi-square =
67.11, df = 3, p-value<0.001, in the Sygen and Murnau studies, respectively). Moreover, the prediction
accuracy did not improve when considering serological data in addition to baseline assessments. This held
true for both, linear and non-linear methods (logistic regression: 6.89(0.48) vs 6.90(0.60); SVM with linear
kernel: 5.85(0.56) vs 5.87(0.47); SVM with RBF kernel: 5.54(0.47) vs 6.97(0.73); lightGBM: 6.47(0.54) vs
6.54(0.51)). To illustrate our findings, we developed the Haemosurveillance platform, where results can be
explored interactively (https://jutzelec.shinyapps.io/Haemosurveillance/).

CONCLUSIONS
We conclude that due to trauma-induced perturbations, serological markers undergo marked changes over
the course of natural recovery following SCI, from initial pathological levels that normalize within a year.
However, early-stage serological markers encompass no predictive power when inferring long-term motor
functions. These findings are important as they provide a benchmark for clinical decision making and
prospective clinical trials. Following a similar direction in translating research into clinical applications, our
online surveillance platform provides a tool for the SCI community, researchers, and policymakers to
interactively exploit the results of this study.
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INTRODUCTION: Severe constipation is a major concern in spinal patients. The possibility of recovery of the
bowel motility and an effective defecation after spinal cord lesion depend in part by the severity of
alteration of the autonomic and enteric nerve system control and in part by the adoption of adequate
treatments. Transanal irrigation (TAI) is a reliable device for the management of neurogenic bowel
dysfunction (NBD). Few studies have investigated the changes in bowel motility induced by TAI according to
the time and volume for each irrigation. Gastro-enteric ultrasound (US) and enteric scintigraphy (ES) using
99mTc-DTPA are non-invasive and effective tools for the investigation of bowel motility, without effecting
the bowel function and non-ionising radiation exposition. This study aims to investigate changes in
colorectal peristalsis induced by TAI in spinal patients, to understand the mechanisms of action, to
standardize the optimal parameters to induce a successful bowel emptying to improvement their quality of
life. METHODS: The study was approved by the local ethics committee. Patients affected by spinal cord
lesion entered the study (2019-2020) after written informed consent. Impairment, disability, pre-injury
comorbidities and NBD features were recorded by validated questionnaires. Each patient underwent a TAI
system (Peristeen®) session, in which water volume and time needed to reach the splenic flexure were
recorded. At the same time, a real-time dynamic evaluation was performed by a simultaneous US and ES
examination, monitoring the time of progression of the radioactivity by a gamma-camera.; time to reach the
splenic flexure was considered the target point (TP) to stop the water pumping system. A T-student test for
paired data (P <0.05) was used to compare the mean values of volume inside different parts of bowel,
before and after the TP was achieved. A Pearson’s coefficient was used to correlate the volumes recorded in
each colonic segment. RESULTS: Seven spinal patients (6 traumatic and 1 non traumatic) with a mean
disease duration of 43.3 months, complaining of intestinal symptoms (incontinence and constipation)
completed the clinical and instrumental evaluation. Six of them suffered from incomplete evacuation. The
mean time to reach the splenic flexure was 90 seconds. Mean NBD scale was 13.2 ±5,4, and mean SCIM
scale was 59±12. The distribution of the water among the colonic segments demonstrated a retrograde
filling of the proximal segments due to the splenic flexure emptying while the distal filling of the
rectosigmoid region did not change significantly. Whirlpool-like movements were constantly detected in the
splenic flexure during its maximal filling but waned when a retrograde filling of the proximal segments
starts. CONCLUSIONS: The data recorded suggest that TAI is able to stimulate peristalsis in each colonic
segment, both anterograde and retrograde. The filling volume in the proximal tract may depend by a
prevalent activation of retrograde peristalsis trough a progressive emptying of splenic flexure only.
Whirlpool-like movements involving water mixed with stool were noticed at TP probably contributing to
stool detaching from the bowel wall. Time and volume to achieve TP could be pointed to a TAI successful.
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Introduction: Autonomic dysreflexia (AD) is a life-threatening hypertensive condition that commonly occurs
in individuals with spinal cord injury (SCI). AD is triggered by nociceptive afferent stimulation occurring
below the level of the injury such as bowel impaction or urinary tract infection. Typically, AD is accompanied
by profound headache, sweating, and blurred vision; however, some individuals can be completely
asymptomatic. Untreated episodes of AD have resulted in hemorrhagic stroke, retinal detachment, seizures,
or even death. Therefore, timely recognition and management of AD in individuals with SCI is critical.
Treatment approaches for AD focus on either preventing nociception that elicits AD or preventing
hypertension. In theory, AD may be prevented by blocking peripheral afferent stimulation by inactivating
nociceptors. Currently, topical analgesics such as lidocaine and bupivacaine are frequently used to prevent
iatrogenic AD during medical procedures and home routines. However, this approach is guided by expert
consensus rather than higher levels of evidence.
Methods: To address this gap in the literature, we performed a systematic review on the clinical use of
analgesics for preventing or treating AD in individuals with SCI. A keyword search of several databases was
performed to identify all English language literature on the topic. Two independent reviewers critically
reviewed and assessed the methodological quality of each study.
Results: Ultimately, six studies were assessed, including four randomized controlled trials. Statistical
comparison was not possible due to the small number of studies included in the review. As such, the results
were narratively synthesized. The use of local analgesics for mitigating AD in individuals in SCI was
supported by three studies while the other three did not find support for the use of local analgesics in
mitigating AD.
Conclusions: Presently, RCTs and quasi experimental studies on the use of local analgesics for preventing AD
in individuals with SCI had inconsistent methodology and conflicting findings. There is a strong need for
definitive, well-monitored clinical trials with adequate sample sizes. There is presently no compelling
evidence for removing the recommendation for the use of lidocaine from the AD management clinical
practice guidelines.
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Introduction: Spasticity, a sensorimotor disorder characterized by intermittent or sustained involuntary
muscle activation, is a common secondary condition associated with spinal cord injury (SCI). However, the
functional impact of the early development of spasticity remains unknown. The first objective of this study
was to determine the relationship between the development of signs and/or symptoms of early spasticity i.e. developed in the traumatology center during the first month following a SCI-, and the functional
outcome 6 to 12 months post-injury. The second objective was to determine the specific impact of early
clonus, velocity-dependent hypertonia and muscle spasms on the functional outcome at the same
timepoint.
Methods: A retrospective study of a prospective cohort of 164 adults patients hospitalized in a single
specialized University Level-1 traumatology center for an acute traumatic SCI (AIS A to D, neurological level
C1 to L1) was completed. Direct comparison analyses were first performed to describe characteristics of
patients who develop at least one sign and/or symptoms of spasticity (clonus, muscle spasms, velocitydependant hypertonia) during the hospitalization in the traumatology center. Comparison analyses and
bivariate correlations were then performed to determine the impact of the specific clinical manifestation of
early spasticity on the functional outcome, as assessed by the Spinal Cord Independence Measure (SCIM)
total and subscores collected 6 to 12 months post-injury. Finally, partial correlations were carried out to
examine the relationship between the occurrence of early spasticity and the SCIM total and subscores,
accounting for relevant confounding factors.
Results: A total of 51.9% patients developed clinical signs of spasticity during the hospitalization in
traumatology (mean duration of 29.7 days) following an acute SCI. Individuals with early spasticity exhibited
lower SCIM scores (total and sub-scores) compared to individuals without early spasticity (p<0.05). After
adjusting for confounding factors (initial severity and level of the SCI, motor score, occurrence of acute
medical complications, burden of associated traumatic injuries and length of stay in traumatology center),
the occurrence of early spasms was the single clinical sign of spasticity significantly associated with a
decreased mobility at follow-up (r=-0.17, p=0.04).
Conclusions: Early spasticity after a traumatic SCI, in particular the development of spasms in the first
month following the injury, may be associated with decreased long-term functional outcome and mobility.
It is possible that the early development of spasms is associated with subsequent problematic spasticity,
which may decrease motor control, balance and/or cause pain during transfer and ambulation in the
subacute to chronic phase. This study highlights the importance of the early assessment of spasticity after a
SCI by acknowledging the various clinical manifestations of spasticity, particularly by assessing the
occurrence of spasms (reported by the patient or noted at physical examination) during the hospitalization
in traumatology.
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Aim: Traumatic Spinal Cord Injury (TSCI) is an emerging health problem with reduced functional capacity
and increased cost to care. With time, there is a loss of affection and burden that supersedes the emotions
of the caregiver. Therefore, the study was designed to know the amount of burden experienced by the
caregivers.
Methodology: A cross-sectional survey was performed on 114 caregivers of the in-patient using Zarit
Caregiver Burden Scale in a tertiary care centre. The Caregiver burden score was compared with the
demographics of the caregivers and persons with SCI. A consecutive sampling method was used to select
the study participants.
Results: The majority of caregivers (53%) reported ‘moderate to severe’ burden. The average age of
caregivers was 30 (±12.6) years and a majority was siblings. Out of 114 persons with SCI, 94 were complete
injuries and 64 were paraplegics. The median time after the injury was 7 months with an IQR of 15.03. Chisquare test showed a significant association of caregiver burden level with the employment status of
caregivers (p= 0.014), type of injury (p=0.007), education of caregivers (p= 0.016), and cost of care (p=
0.005) whereas there was a trend with gender (p= 0.05).
Conclusion: Overall, the cost to care, low education, and patients who got surgical management had
‘moderate to severe’ burden. Regular education is required for persons with SCI and caregivers to minimize
the complications which may reduce the psychological burden. Vocational training may help them find
means of earning their livelihood and keep themselves independent.
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Introduction
Cauda Equina Syndrome (CES) is a rare disorder that presents with a characteristic syndrome of
neuromuscular and urogenital symptoms with varying degrees of severity. Despite its rarity complications of
CES result in significant medico legal costs. Bladder, bowel, sexual dysfunction and neuropathic pain are
significant issues for patients with CES to deal with, and often compromise a patient’s ability to engage in
normal social life. Early intensive rehabilitation in these areas could provide the best opportunity for
optimal management in these areas. Despite this, access to specialist rehabilitation services in the UK are
limited with more than half of CES cases not being referred for inpatient rehabilitation, based on whether a
patient can walk or not. Here we review the outcomes of our specialised inpatient 3-week rehabilitation
program for ambulant CES patients.
Methods
The London Spinal Cord Injury Centre developed an Integrated Care Pathway for ambulant CES patients
offering up to 3 weeks of in-patient rehabilitation. Data was collected on all patients admitted from January
2017 to January 2020 including age, sex, aetiology of CES, time from injury to admission, incidence of bowel,
bladder and sexual dysfunction and of neuropathic pain. Patients received intensive input from the Spinal
Injuries Team including (Consultant in Spinal Injuries, Continence Team, Sexual dysfunction nurse specialist,
Psychology, Physiotherapy, Occupational Therapy, Orthotist, case manager and rehabilitation assistants)
over three weeks. The spinal cord independence measure (SCIM – Score out of 100) was completed on
admission and discharge for each patient. Data was also collected on type of bladder and bowel
management at discharge.
Results
Over three years 58 patients (48% Female; 52% Male) were admitted for the intensive rehabilitation
program. Mean age 49 years (SD: 15.0). Aetiology of CES: Disc prolapse 69%; fracture 15%; infection 4%;
malignancy 6%; iatrogenic 4%; vascular 4%. Time from injury to admission 10 weeks (SD: 5).
On admission: 91% had bowel dysfunction; 88% bladder dysfunction; 44% sexual dysfunction; and 52%
neuropathic pain. 83% required input from a psychologist or psychiatrist during the admission. Mean SCIM
on admission was 62 (SD: 22); on discharge 80 (SD: 13). Mean improvement on SCIM over three weeks was
21 points (SD: 17). Bladder function at discharge: 60% intermittent self-catheterisation; 35% urge; 5%
indwelling catheter. Bowel function at discharge: 50% urge; 30% digital removal of faeces; 20% trans anal
irrigation. 64% of patients having regular bowel accidents on admission compared with 17% at discharge.
Discussion
Impairments associated with CES have the potential to significantly impair a patient’s quality of life.
Bladder, bowel, sexual dysfunction and psychological health related issues are commonly reported in the
long term follow up studies of these patients, demonstrated in our results where 9 out 10 patients in had
bowel and/or bladder dysfunction, and nearly half reporting sexual dysfunction. Intensive specialist spinal

rehabilitation following surgery allows for holistic management and importantly education for patients. The
focus of rehabilitation should be coping with their disability after injury, allowing for a quicker return to
social activities, work and perceived ‘normal life’.
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Objective: To conduct a systematic review to examine the evidence for rehabilitation among individuals
with pediatric-onset spinal cord injury (SCI).
Methods: A literature search of multiple databases (i.e., PubMed/MEDLINE, CINAHL, EMBASE, PsychINFO)
was conducted, filtered to include studies involving humans, published as full-length articles up to
December 2020, in English. Included studies met the following inclusion criteria: 1) ≥50% of the study
sample had experienced a traumatic, acquired, non-progressive SCI or a non-traumatic, acquired, noncongenital SCI; 2) SCI onset occurred ≤21 years of age; and 3) sample was assessed for a rehabilitationrelated topic. Studies were assigned a Level of Evidence using an adapted Sackett scale modified down to
five levels. Data extracted from each study included: author(s), year of publication, country of origin, study
design, subject characteristics, rehabilitation area of impairment, intervention, and outcomes.
Results: 176 studies were included for review (1974-2020) with the majority originating from the United
States (81.3%). Most studies were non-interventional, observational (N=100; 56.8%) or case report studies
(N=5; 2.8%). Sample sizes ranged 1 to 3,172 with a median of 26 (IQR 116.5). Rehabilitation topics related to
direct consequences of SCI, medical and musculoskeletal complications, psychosocial function, and
community reintegration. There were 69 unique clinical health outcome measures reported.
Conclusions: The evidence for rehabilitation of pediatric-onset SCI is extremely limited; nearly all studies
(98%) are level 4-5 evidence. Future studies across several domains should be conducted with novel
approaches to research design to alleviate issues related to sample sizes and heterogeneity.
Keywords: spinal cord injury, pediatric, children, adolescent, rehabilitation, evidence
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Objective: The aim of this systematic review was to comprehensively review and meta-synthesize all
qualitative studies which document the narratives and experiences of individuals with spinal cord injury
(SCI).
Methods: A literature search of multiple databases (i.e., PubMed/MEDLINE, CINAHL, EMBASE, PsychINFO)
was conducted to identify qualitative or mixed methods studies (not strictly quantitative) on SCI narratives
across all geographic and income-level settings. Studies were filtered to include only full-length journal
articles published in English up to December 2020. Included studies must have contained personal stories of
the experience of a SCI (any stage of injury and on any topic) from which textual narrative could be
extracted. Data extracted from each study included: author(s), year of publication, country of origin,
methodology, aim or purpose, methods for data collection, setting, subject characteristics, and themes and
subthemes. Studies were grouped by topic area and further by major themes and sub-themes.
Results: A total of 172 studies were included which covered a wide breadth and depth of experiences
relating to SCI; these were categorized by the overarching topic area. A primary area of study related to
experiences with a specific health care setting (e.g., acute care, rehabilitation, community care) whereas
other spoke to the experience of a primary (e.g., wheelchair use, upper and lower extremity dysfunction) or
secondary SCI condition (e.g., pressure ulcer, pain, bladder management).
Conclusions: Exploring people’s perspectives of SCI is necessary for informing future rehabilitation practices
and research in the field. This meta-synthesis of individual narratives of SCI has identified topics where
there are gaps and areas for future research and improvement in clinical practice.
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A consistent finding within the health system is that the translation of research knowledge into practice is a
“slow and haphazard process”. Clinical practice guidelines (CPGs) have the ability to improve the quality and
consistency of health care provided by clinicians leading to improvements in patient outcomes.The goal of
this workshop is to provide an overview of the development of the Canadian Spinal Cord Injury Practice
(Can-SCIP) Guideline, which is the first comprehensive living guideline for adults with spinal cord injury (SCI)
in Canada. The Guideline was developed using a systematic and rigorous evaluation of previously published
clinical practice guidelines and evidence. The two main sections of the guideline are: “Components of the
Ideal SCI System” and Management of SCI Complications”. The Can-SCIP Guideline includes 559
recommendations from 23 domains; 125 recommendations that pertain to the “Components of the Ideal
SCI System” across 9 domains, and 434 recommendations that pertain to the “Management of SCI
Complications” across 14 domains. Workshop participants will be introduced to the Appraisal of Guidelines
for Research & Evaluation (AGREE II) Instrument and the processes for accepting, adapting or creating new
recommendations within the Can-SCIP Guideline. The Expert Panel identified and prioritized Can-SCIP
Guideline domains and subdomains for implementation based on urgency and current gaps between
evidence and best practice implementation. We will share the prioritized list of domains for implementation
in Canada and contrast the priorities of individuals with lived experience versus health service
providers.Stakeholder perspectives were embedded throughout the entire process from conception, design,
implementation and vetting of recommendations. The process for tailoring reocmmendations to individual
patients or segments of the health systems will be shared. After working thorugh two case examples,
workshop attendees will develop a working understanding of the processes underpinning the Can-SCIP
Guideline creation and how the recommendations may assist them in their practice concept.
The workshop leaders, Drs. Bayley and Craven are Physiatrists and Professors in the Department of
Medicine at the University of Toronto who will share their expertise in guideline development and the SCI
health system.
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SCITrialsFinder.net was first launched in 2019 and relaunched, with an enhancement to user experience, in
August 2021. After a brief tour of the new website, this course will review the analytical data collected over
the last year and what SCI stakeholders can learn from this data. People with SCI need to have common
language summaries to consider when deciding whether or not they should participate in a clinical trial. SCI
Investigators should understand the needs and priorities of people with SCI when information is posted
about their clinical trial. Understanding the landscape and trends of clinical trials will better serve the SCI
community as a whole. Implementation and adoption of an SCI customized upload tool for trial registration,
that also incorporates priorities of people with SCI, will provide useful data available to all stakeholders of
SCITrialsFinder.net.
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Introduction
Chronic pain is common following spinal cord injury (SCI), causing interference with daily functioning and
reduced quality of life, and is often sub-optimally managed in the community. The Australian arm of the
International Spinal Cord Injury (Aus-InSCI) Community Survey forms part of a global cross-sectional study
involving 22 countries to investigate the ’lived experience’ of people with SCI. The aim of this study was to
assess impact of chronic pain in people with SCI.
Methods
The Aus-InSCI questionnaire has 193 questions, covering socio-demographics, SCI characteristics, ICF body
functions and structures, activities and participation, environmental and personal factors, as well as
appraisal of health and well-being. Assessment of pain included rating of intensity, severity, quality, extent
of interference and treatments/strategies employed.
Results
1579 adults (18 years or older) with traumatic or non-traumatic SCI at least 12 months post-injury were
recruited. The mean age for cohort was 58 ± 14 years, with most participants being male (73%) with
paraplegia (61%) and incomplete lesions (68%). Time post-injury ranged from less than 5 years (23%) to
more than 30 years (21%).
Pain was the commonest secondary health condition (85%), with 46% of individuals reporting severe to
extreme pain. Of individuals reporting pain during last week (78%), pain intensity was rated as high (mean 5
± 3/10) with most (76%) experiencing some level of pain interference with daily activities, mood or sleep.
The group reporting severe-extreme pain were much more likely to self-report problems with fatigue
(+25%) and sleep (+35%), with reduced vitality and mental health (mean SF36 scores ~1 SD lower) than for
those with none-mild pain. Similarly, individuals with severe-extreme pain were 20-35% more likely to
report a broad range of activity and participation problems, including carrying out daily routine, handling
stress, getting around, doing things for relaxation, providing care for others and intimate relationships.
Further, work participation was lower (-10%) with higher receipt of disability support pension (+15%).
Treatment rates were inversely related to pain severity, with 22-33% of severe-extreme pain untreated.
Common pain management strategies were pharmacological treatment with over-counter medications
(55%), anticonvulsants (45%) and opioids (25%); making lifestyle changes of eating a healthy diet / keeping
healthy weight (53%) and trying to get enough sleep (41%); and physical approaches, including maintaining
activity (43%), physiotherapy (27%) and manual therapies (29%), such as massage, acupuncture, osteopathy
or chiropractic treatment. Notably, few received psychological support (6.5%) and some employed
maladaptive strategies, using marijuana (7.5%) or alcohol (9.8%). Most participants (70%) used three or
more treatment strategies for pain, with mean effectiveness rated at 5.5/10 (median 6, interquartile range
4-7). Advice about pain management was most commonly obtained from general practitioners (74%).

Conclusion
This is the largest and most comprehensive survey of health-related issues, functioning and quality of life
among individuals with SCI ever conducted in Australia. Results demonstrate the high impact of pain, fatigue
and sleep disturbance on level of functioning and participation, as well as under-treatment and reduced
effectiveness of current treatment strategies, demanding more attention and better management
approaches.

384
Collaboration in SCI Research
Dr Iris Leister1,2,3, Prof. Dr. Ludwig Aigner1,2,3, Mr. Orpheus Mach3,4, Dr Armin Curt5, Dr Catherine Jutzeler6, Dr.
Doris Maier3,4
1

Institute of Molecular Regenerative Medicine, Paracelsus Medical University, Salzburg, Austria, 2Spinal Cord Injury and
Tissue Regeneration Center Salzburg (SCI-TReCS), Salzburg, Austria, 3ParaMove, Paracelsus Medical University Salzburg,
Austria, and Department of Paraplegiology, BG Trauma Center Murnau, Murnau am Staffelsee, Germany, 4Department
of Paraplegiology, BG Trauma Center Murnau, Murnau am Staffelsee, Germany, 5University Hospital Balgrist, University
of Zurich, Zurich, Switzerland, 6Swiss Federal Institute of Technology, Zurich, Switzerland

Introduction
One particular problem in spinal cord injury (SCI) research is that results from basic research, as well as data
science in many cases do not find their way into clinical practice, and most of the time not even into clinical
trials. Often, findings from pre-clinical research and data science cannot be integrated in the clinical setting,
which creates a major gap in translational medicine. Therefore, creating a link between basic science
(molecular experiments and animal trials), data science, and clinical research is of utmost importance.
Methods
In the field of spinal cord injury, collaborative research is emerging as an important resource to: 1) gain
insights in epidemiology, as well as the natural course of SCI, 2) implement knowledge derived from data
science in future clinical trials to be more efficient and feasible, and 3) introduce clinical knowledge in the
planning of experiments in basic science and data science.
Results
In this presentation, we will 1) outline the technical and legal considerations of data sharing and the
requirements on data quality, 2) provide specific examples of collaborative research, 3) outline the gap
between pre-clinical findings, data science, and clinical trials, and 4) illustrate the advantages of
collaborative research from a data scientist’s perspective. Finally, we will provide an outlook on potential
collaborative projects in the future.
Conclusions
We will introduce the potential opportunities, as well challenges and important areas of collaborative
research.
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Introduction: With recent technological advancements in personal computers, laptops, mobile phones, and
tablets, there is a growing potential for eHealth technologies to provide better delivery and accessibility to
health information and self-management training. While studies have shown that eHealth technologies are
beneficial in promoting self-management, insufficient health and eHealth literacy can negatively impact
proper delivery. As eHealth rapidly transitions into the new standard for providing healthcare, it is
important to ensure people with disabilities like spinal cord injury (SCI) are not left behind. The objectives of
this study were to (1) evaluate general health and eHealth literacy levels among individuals with SCI and (2)
identify relationships between general health literacy, eHealth literacy and sociodemographic factors.
Methods: As part of a larger mixed-methods study, 50 individuals with SCI were recruited across Canada.
This cross-sectional study was conducted in the general community setting and participants were recruited
via convenience sampling. Online survey data were collected on participants’ general health literacy (using
the Brief Health Literacy Screening Tool), eHealth literacy (using the eHealth Literacy Scale), and
sociodemographic characteristics (e.g., age, sex, employment status). The average age of participants was
49 years old; 25 participants were male and 25 were female. A total of 39 participants experienced
traumatic SCI and 11 participants experienced non-traumatic SCI. Statistical tests including correlation
analyses, independent samples t-tests, Mann-Whitney U tests, and One-way ANOVA tests were performed
between eHealth literacy, general health literacy, and several demographic factors such as age, time since
injury, level of injury, income, and education.
Results: Participants demonstrated moderate levels of eHealth literacy (31.6 out of 40) and general health
literacy (17.6 out of 20). A significant, positive correlation (95% C.I.) was found between eHealth literacy and
general health literacy (p=0.03). Significant, positive correlations were found between general health
literacy and sociodemographic factors, including income (p=0.04), education (p=0.03), and time since injury
(p=0.03). Individuals who were employed demonstrated significantly greater eHealth literacy than
individuals who were unemployed (p=0.01). Individuals living with someone demonstrated significantly
greater general health literacy scores compared to individuals living alone (p = 0.01).
Conclusion: No previous studies we are aware of have evaluated perceived eHealth literacy and general
health literacy among people with SCI. This study demonstrated the diverse range of eHealth literacy levels
in SCI populations and how this, and other factors, may impact an individual’s ability to self-manage and
adopt to eHealth technologies.
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Introduction:
Healthcare delivery is evolving, and new and innovative strategies are needed to address the complexity of
spinal cord injury or disease (SCI/D) rehabilitation. To achieve optimal and equitable care, institutions must
continually reassess their priorities and performance to align the knowledge and skills of health care
providers, with the delivery of evidence based best practices that meets the needs of patients. The Spinal
Cord Injury Implementation and Evaluation Quality Care Consortium (SCI IEQCC) (www.sciconsortium.ca)
has been developed to lead the implementation and evaluation of the SCI-High Project quality indicators
(structure, process, and outcome) for six prioritized domains of care across eight SCI/D rehabilitation
programs in Canada. “Learning health systems” are adaptive and resilient.
Workshop Aim:
Ms. Farnoosh Farahani - Network Manager, will provide an overview of the mission and vision for SCI IEQCC
and key steps needed to achieve the quality improvement network’s objectives including utilization of a
health systems framework, governance structure, and stakeholder engagement (HSO, Praxis, SCI-O,
Accreditation Canada, CIHI). Three domains of rehabilitation care including emotional well-being, sexual
health, and walking will be reviewed in terms of: 1) prioritization; 2) indicators; and 3) sustainable
measurement and evaluation. (15min + 5min discussion)
Dr. Dalton Wolfe - Implementation Lead, will discuss implementation science strategies used for systematic
uptake of evidence-based practices into routine practice. Key factors impacting implementation
effectiveness will be shared. (15min + 5min discussion)
Ms. Heather Flett - Site Lead & Advance Practice Leader, will discuss bridging gaps between knowledge
exchange and best practice implementation. She will highlight the capacity-building efforts and
collaborations developed during the SCI IEQCC’s inception. (15min + 5min discussion)
Dr. Cathy Craven- Evaluation Lead, will present the evaluation outcomes based on indicator data collection
across 5 rehabilitation sites in Ontario, Canada. SCI IEQCC’s goals, vision for the future, and operational
plans will be discussed. (15min + 5min discussion)
Finally, the panelists and attendees will discuss factors critical to success including leadership buy-in and
support, and shared goals across health systems. (10min discussion)
Workshop Learnings:
Attendees will become familiar with implementation science and integrating best practices into clinical care.
The value of indicators to iteratively evaluate health system performance will be emphasized. Attendees will

understand how the network structure enables engagement of stakeholders in advancing care and
optimizing patient outcomes within a “learning health system”.
Disclosures:
Dr. Craven has received consulting fees from Praxis Spinal Cord institute in the past for Chairing the Care
Committee and a reviewer stipend from the Craig H. Nielsen Foundation. Dr. Craven is the Chair of the
Canadian SCI Rehabilitation Association, a member of the Health Standards organization SCI technical
committee and the Osteoporosis Canada Scientific Advisory Board. She acknowledges support from the
Toronto Rehab Foundation as the Toronto Rehabilitation Institute Chair in SCI Rehabilitation. Dr. Dalton
Wolfe, Heather Flett, and Farnoosh Farahani report no disclosures or conflicts of interest.
Funding support:
The SCI IEQCC is supported by the Ontario Neurotrauma Foundation (Grant #2018 RHI HIGH 1057), Toronto
Rehabilitation Foundation, and Praxis Spinal Cord Institute (Grant # G2021-48).
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Introduction: Spinal cord injury is devasting and costly. Despite robust data on traumatic injuries, research
on non-traumatic spinal cord dysfunction (NTSCD), which accounts for a substantial proportion of spinal
cord injuries, has been limited to clinical samples. An administrative data algorithm for case identification
was recently developed in Canada, which we employed to describe hospitalization experiences in a
population-based sample of NTSCD in New Brunswick, Canada.
Methods: We characterized hospitalizations among NTSCD cases in NB using population-based
administrative health claims data accessed at the New Brunswick Institute for Research, Data and Training.
A validated algorithm derived from ICD-10 diagnostic codes, that searched Discharge Abstract Data (DAD)
(from April 1, 2003 to March 31, 2018) and National Rehabilitation System records (April 1, 2003 to March
31, 2013), was used to identify NTSCD cases. DAD records were used to characterize patient demographics
and hospitalization experience. Hospitalizations were defined as NTSCD-related or non-NTSCD-related
based on the presence or absence of NTSCD-related ICD10 code(s) as significant diagnosis types in DAD
records.
Results: We identified 368 NTSCD cases over a median follow-up 14.8 years. NTSCD was more frequent in
males (65%), and in those over age 45 (with similar proportions for ages 45-64 (41%) and age 65+ (44%)). In
total, there were 2528 hospitalizations over 4283 person-years (0.59 hospitalizations per person-year), with
25% of hospitalizations being NTSCD-related (0.15 per person-year) and the remaining related to other
reasons (0.44 per person-year). All-cause hospitalization rates are highest among females age 65+ (0.72 per
person-year) and lowest among females age 18-44 (0.38 per person-year). Length of stay (LOS) varied
greatly; overall, median LOS was 8 days, whereas mean LOS was 24 days (sd: 58, range: 1650). LOS was
longer for NTSCD-related than non-NTSCD-related (median: 19 days vs. 6 days) hospitalizations.
A greater proportion of NTSCD-related hospitalizations (46.2%) involved entry to hospital via transfer from
another facility/service providing care (including acute, rehabilitation, outpatient, long-term, and home
care) compared to non-NTSCD-related hospitalizations (26.0%). Transfer to another care facility/service was
also more common for NTSCD-related hospitalizations (64.6% vs. 34.9% for non-NTSCD). Among
hospitalizations involving transfer, transfer to rehabilitation or acute care facilities was more common
following NTSCD-related hospitalizations (48.1% vs. 12.3% for non-NTSCD), and transfer to outpatient
service, long-term/home care, or other facilities was more common following non-NTSCD-related
hospitalizations (22.6% vs. 16.5% for NTSCD-related). Patients were more likely to return home (with or
without support) following non-NTSCD-related hospitalization (78.5% vs 43.4% for NTSCD-related). Death in
hospital was slightly more common during non-NTSCD-related hospitalization (4.3% vs. 3.4% for NTSCDrelated).
Conclusions: Our findings contribute to the limited population-based research characterizing NTSCD and are
among the first to describe hospitalization experience in this population. Among NTSCD patients, we show
hospitalization experience varies by age and sex, and that NTSCD-related hospitalizations are less frequent
but longer in duration than hospitalizations for other reasons. We observed trends suggesting NTSCD-

related hospitalizations are associated with increased transfers between care facilities/services. Further
research to validate these trends is warranted.
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Introduction: Patients with spinal cord injury (SCI) are at high risk of pressure ulcers due to activities
decreased and hypoesthesia of skin. In China, the vast majority of patients with SCI return to the community
or home for rehabilitation and daily life after hospitalization, while community-acquired pressure ulcers
(CAPUs) is a serious and common complication in patients with SCI. Due to the lack of professional pressure
ulcer care and guidance, the incidence of CAPUs is very high. So the self-management of CAPUs is
particularly important, it can effectively prevent the occurrence of pressure ulcers, reduce the pain and
improve quality of life. However, at present, there are few studies on the self-management of CAPUs of
home-based patients with SCI, and the level of self-management of CAPUs and its influencing factors are
not clear. So this study aimed to measure the self-management level of CAPUs in discharged patients with
SCI and to explore its influencing factors.
Methods: This was a cross-sectional study. From September 2020 to March 2021, the patients with SCI were
recruited by convenience sampling from the three rehabilitation centers in Guangzhou and Chengdu in
China. A total of 87 discharged patients with SCI were asked about their self-management and experiences
of CAPUs, and their pressure ulcer knowledge, self efficacy, functional independence. They were required to
complete the questionnaire by themselves. For the patients with hand dysfunctions, it could be finished
with the help of their caregivers. Skin Management Needs Assessment Checklist (SMnac), pressure ulcer
knowledge questionnaire, Moorong self-efficacy scale and Spinal Cord Independence Measure-Self Report
were used to measure the related variables. Univariate analysis and multiple linear regression were
performed to isolate the most important relationships.
Results: The scores of the SMnac ranged from 8 to 50. The mean total score was 28.01 ± 8.33. The results of
the univariate analysis showed that the self-management level of CAPUs in patients with SCI who were
older, divorced or widowed, with low family income, without caregivers, comorbid, with a pressure ulcer
history, low self-efficacy, low level of pressure ulcer knowledge, and low functional independence was poor.
The results of the linear regression analysis showed that self-management of CAPUs was associated with
comorbidity (β = -0.211, 95% confidence interval: -9.820 – -0.300), pressure ulcer knowledge (β = 0.300,
95% confidence interval: 0.039–0.532) and respiration and sphincter management (β = 0.221, 95%
confidence interval: 0.039–0.532). The linear regression model had an F = 5.309 (p ≤ .05) and an R2 = .321.
Conclusions: Respiration and sphincter management, pressure ulcer knowledge and comorbidity are factors
independently influencing the self-management of CAPUs of Chinese SCI patients in communities and
families. The research has provided a theoretical basis for transitional care, rehabilitation and selfmanagement intervention of CAPUs after an SCI.
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The Covid-19 pandemic brought with it a rapid societal change in all people’s day-to-day activities.
In this presentation Teri Thorson with Spinal Cord Injury BC will explore how Spinal Cord Injury community
organizations and their partners in research and clinic were able to rapidly adapt to the changing conditions
and pivot to online service delivery, to provide home-based activities for people to engage in during
lockdown, and to ensure accurate information on the current status of Covid-19 was reaching the SCI
community. Dr. Andrei Krassioukov with International Collaboration on Repair Discoveries will be joining
Teri Thorson for the live Q&A.
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Intensive robot-assisted gait training may be beneficial in the chronic phase of motor-incomplete spinal cord
injury (iSCI), yet there is a lack of data from randomized controlled clinical trials to determine the merit of
this approach. We aimed to demonstrate that a 12-week exoskeleton-based robotic gait training regimen
can lead to a clinically meaningful improvement in independent gait speed, in community dwelling iSCI
participants. In a multi-site (United States), randomized, controlled trial, we compared exoskeleton
(EksoTM) gait training (12 weeks, 36 sessions) with standard gait training or no gait training (2:2:1
randomization) in individuals with chronic iSCI (>1 year post injury, AIS C and D), with residual stepping
ability. The primary outcome measure was change in robot independent gait speed (10-meter walk test)
post 12-week intervention. Twenty-five patients completed the assessments and training as assigned (9
Ekso, 10 Active Control, 6 passive control). Mean change in gait speed at the primary end point was not
statistically significant. The proportion of participants with improvement in clinical ambulation category
from home to community speed post intervention, was greatest in the Ekso group (>1/2 Ekso of
participants, 1/3 of active control, and 0 passive control group, p<0.05). Improvements in secondary
outcome measures and other comparisons were not statistically significant. We conclude that twelve weeks
of exoskeleton robot-assisted training in chronic SCI participants with independent stepping ability at
baseline, did not lead to significant increase in group-level mean gait speed, however did lead to a
significant proportion of patients improving clinical ambulatory status.
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Background:
Assessments are an integrated part of clinical rehabilitation management of spinal cord injury/disorder
(SCI/D). Assessments that align with the World Health Organization's classifications and derived tools,
national quality requirements, national cohort study results and established principles of effectiveness,
suitability and cost-efficiency.
This paper aims to report on the development and first implementation experiences of an institutional
standard of assessments performed after newly acquired SCI/D.
Setting:
Specialized SCI acute care and rehabilitation clinic in Switzerland.
Methods:
A situational analysis of an interdisciplinary post-acute SCI rehabilitation program was performed. The
results informed a subsequent consensus-based selection of assessments, and an information and
implementation strategy, the "Nottwil Standard", was defined accordingly. Linking to the ICF Core Set for
SCI in post-acute settings and ICF Generic-30 Set was performed. The Nottwil Standard was piloted for 18
months. The pilot study was approved by the ethical committee (EKNZ Req-2020-01416) as a quality
assurance project.
Results:
Situation analysis: A battery of 41 assessments were irregularly performed during initial rehabilitation after
newly acquired SCI. Assessments covering the autonomic nervous system, mental health, participation and
environmental factors were not included.
Selection of assessments: The following professions were integrated in the performance of the Nottwil
Standard: physicians (paraplegiology, neurology, urology, radiology, gynecology, pain management, hand
surgery), nursing, physiotherapy, occupational therapy, psychology, social service, speech therapy,
nutritional therapy, vocational counselor, and the clinical trial unit. This multidisciplinary group of clinicians
agreed on 10 examinations, 23 assessments and two questionnaires that make up the Nottwil Standard. In
total, 55 ICF categories are covered, including most of the ICF Generic-30 Set categories. Several assessment
tools had to be newly introduced: the International Standard of Autonomic Function in Spinal Cord Injury
(ISAFSCI), Spinal Cord Injury Pain Instrument (SCIPI), International Spinal Cord Injury Pain classification
(ISCIP), 10-minute walking test and WHO-QoL BREF. The time points for conducting the assessment were
defined as follows: admission (0-2 weeks after admission clinic) and discharge (0-3 weeks before discharge).
The implementation strategy included Executive Board commitment, a structured improvement project,
guidelines for documentation and assessments, a manual controlling system, and staff training on the
Nottwil Standard. All senior (n= 10) and junior (n=19) physicians, 40 physiotherapists, 20 occupational
therapists, 8 psychologists, 5 nutrition specialists, 6 social worker participated in the training on the Nottwil
Standard.

Pilot phase: 54 persons with paraplegia and 42 with tetraplegia (75 male; 21 female) were included. Twentyseven assessments out of 33 assessments were performed in more than 80% of all observed patients'
rehabilitation. Patient reported outcome measures (questionnaires) remained challenging.
Conclusion:
Implementation of a standard assessment schedule was feasible but required a well-structured process and
full engagement of involved professions. The next steps are the implementation of missing assessments,
validation of additional assessments and decisions how to cover missing ICF categories. Whether the
implementation of a standard assessment toolkit improves the quality of the rehabilitation and the
individual outcome has to be tested in a next step.
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Introduction
Exercise guidelines for persons with SCI recommend at least 20 minutes with aerobic exercise at moderate
or high intensity, twice a week, to achieve health benefits. It is challenging for persons with SCI, especially
those who are wheelchair dependent, to find suitable and motivating exercise modes. Exergaming might be
a good option, since it is relatively cheap and can plays at home, alone or with others. However, it is
unknown if this type of exercise is performed at a sufficient exercise intensity.
Method
In this cross-sectional study, twenty-two men and two woman (n=24) with chronic SCI (AIS A-C), all
wheelchair users, were included during inpatient rehabilitation at Sunnaas Rehabilitation Hospital. All
participant performed a maximal arm-cranking test on an arm cycle (pretest), while measuring peak oxygen
uptake (VO₂) and peak heart rate (HR). Then they had a practice playing session with three different
exergames (X-box Kinect, Fruit Ninja; Nintendo Wii, boxing; VR Oculus Rift, boxing). The following day,
participants played each exergame 15 minutes, with 5 minutes rest in between. During these 45 minutes
with exergaming, training intensity, based on their peak VO₂ and peak HR from the pretest, was monitored.
Results
Approximately 30 of the 45 minutes of exergaming was performed at moderate or high intensity. During the
45 minutes with exergaming, participants exercised on average 24 (>50% peak VO₂) or 14 (>70% peak HR)
minutes at moderate intensity and 7 (>80% peak VO₂) or 15 (>85% peak HR) minutes at high intensity.
Participants exercised on average, at the highest intensity when playing VR boxing.
Conclusion
The participants in this study were able to exercise at moderate or high exercise intensity during
exergaming in a considerable amount of time. Exergaming seems to be a type of exercise that is suitable for
aerobic exercise at an intensity that can give health benefits in wheelchair dependet persons with SCI. Due
to these promising results, our research team has planned an intervention study on the acute and long-term
effects of exergaming.
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Introduction: Investigators continue to explore the efficacy of robotic exoskeletons for use during and
following outpatient SCI rehabilitation. However, we know little about the characteristics of patients who
use exoskeletons during and after outpatient rehabilitation vs. those who participate in conventional
physical therapy with a focus on locomotor/gait training. Thus, the objective of this study was to
characterize individuals with SCI who use outpatient PT or wellness program services for locomotor/gait
training and predict the duration of services (DOS) using demographic, injury, functional, and intervention
characteristics. We explore how DOS is related to the use of robotic exoskeletons in locomotor/gait training
vs. conventional PT.
Methods: This is an observational study of participants at four SCI Model Systems centers who provided
consent at outpatient PT admission or initiation of an activity-based training program and were followed to
completion; excluded were those who did not complete the therapy episode. Investigators extracted SCI
characteristics (date of injury, level and completeness of injury) and DOS from medical records, along with
demographic characteristics. We used a survival Weibull regression model to predict DOS. Eligibility criteria
were spinal cord injury or disease resulting in motor impairment and the use of PT or community wellness
programs for locomotor/gait training. Data collection sites were four SCI Model System sites that
participated in a collaborative project.
Results: Thirty-seven participants used a robotic exoskeleton and 64 participants received conventional
therapy and completed PT or a community wellness program. After controlling for predictors, DOS for the
conventional therapy group was an average of 63% longer than for the robotic exoskeleton-assisted group.
While DOS was longer for conventional therapy, the total session time was 50% shorter: 281 minutes for the
conventional therapy group versus 386 minutes for the exoskeleton group. Men had an 11% longer DOS
than women and participants with complete injuries had a DOS that was approximately 1.72 times longer
than participants with incomplete injuries. Important predictors of DOS were level and completeness of
injury, sex, SCI-QOL Bladder Management Difficulty and Pain Interference, and financial responsibility.
Participants receiving exoskeleton training were more likely to pay for services out of pocket. Perceived
gains in outcomes were larger in the conventional group.
Conclusions: Locomotor/gait training strategies are distinctive for individuals with SCI using a robotic
exoskeleton in a community wellness facility as episodes are shorter but individual sessions are longer. DOS
for the conventional therapy group was characterized by great variability, perhaps reflecting variability in
participants’ goals, motivation, and financial resources including insurance coverage and access to
transportation.
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Title:
Identifying Needs to Promote Successful Transitions in Care for Persons with Spinal Cord Injury Living in
Rural areas: A Qualitative study.
Introduction:
Spinal cord injuries (SCI) often result in complex, chronic health conditions with lifelong disabilities. Gaps in
transitions in care (TiC) (i.e., continuity of services during changes in health status, care needs, service
providers or settings) of individuals with SCI may cause morbidity, adverse events and utilization of highcost healthcare services. These gaps are especially pertinent to individuals with SCI living in rural settings as
services and resources for SCI are typically found in metropolitan areas, leading to dissatisfaction and low
rates of integration to a meaningful life. It is therefore imperative to support successful TiC for this
population. This study aimed to identify and understand the experiences and needs of persons with SCI
living in rural areas in Alberta, Canada.
Methods:
This was a narrative-based ethnographic study. A participant group consisting of people with lived
experience with SCI, healthcare providers, healthcare administrators, and researchers. A group of four
research assistants conducted one-on-one semi-structured interviews with a guide co-designed with three
persons with SCI, to explore aspects related to(1) care journeys of persons with SCI in two rural areas of
Alberta and (2) perspectives from other SCI stakeholders (i.e. healthcare providers and family members)
regarding barriers and facilitators for good TiC. Data were analysed by members of the working group with
qualitative research expertise using an inductive comparative analysis, including field notes, to identify
relevant themes, contrasting the narratives from people with lived experience and the narratives from the
other stakeholders. A member checking exercise was conducted with three participants to explore
agreement with interpretations (i.e., triangulation).
Results:
Twenty-two persons with SCI and 27 SCI stakeholders were interviewed of which 59% were female. Six
themes were identified, reflecting strategic aspects for successful TiC from inpatient rehabilitation to the
community: 1) Client-centred care, 2) Continuity of care, 3) Access to Appropriate Services, 4) Social
Support, 5) Managing Healing Expectations and 6) Education. These themes revealed the need for
standardized TiC processes across facilities and geographical locations (urban-rural) that would improve
connectedness and ensure continuity of care for persons with SCI throughout their lifespan. There is a clear
need to improve knowledge of SCI and management skills across stakeholders, especially in the community

setting. Accessibility issues were also identified related to service availability, suitability, affordability and
utilization. Finally, social support was identified as playing a significant role during all TiC and is essential for
individuals to come to terms with the reality of their injuries.
Conclusions:
We identified six distinct themes that reflect the experiences of people living with SCI in rural Alberta. These
themes suggest the need to have a standardized model for the transitions in care for people with SCI in rural
Alberta, which considers solid continuity of care and stakeholder SCI knowledge, along with strong social
support. Designing this model will require multi-sectoral and multidisciplinary collaborative work.
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Introduction
Increasing interest in using QoL as quality measure for first rehabilitation after spinal cord injury (SCI)
highlights the need to identify measures that are psychometrically sound and clinically relevant. The
International Spinal Cord Injury Quality of Life Basic Data Set (SCI-QoL-BDS) was designed to include a
minimal number of items that can be easily collected in routine clinical practice including three items
measuring satisfaction with life as a whole and with physical and psychological health. Multiple studies
demonstrated acceptable psychometric properties of the SCI QoL-BDS in outpatient and inpatient samples,
as indicated by the absence of notable floor or ceiling effects, good internal consistency, and convergent
and divergent validity. This study is the first to test the SCI-QoL-BDS’s internal reliability and longitudinal
measurement invariance over the course of first rehabilitation following SCI.
Methods
Longitudinal data from the inception cohort of the Swiss Spinal Cord Injury Cohort Study (SwiSCI) were used.
Participants (n = 218) were Swiss residents aged over 16 years newly diagnosed with traumatic or nontraumatic SCI. They completed the SCI-QoL-BDS at three time points during their first rehabilitation: 1 and 3
months post injury and at discharge. Internal consistency at each time point was examined using Cronbach's
alpha. Longitudinal measurement invariance was tested by a series of nested longitudinal confirmatory
factor analysis models.
Results
Cronbach's alpha's ranged between .82 and .89 at the three time points. The confirmatory factor analyses
revealed invariance of the factor structure and of all factor loadings across first rehabilitation. Additionally,
all item intercepts except for the one of the satisfaction with physical health item (lower at the first as
compared to later measurement occasions) were invariant across time suggesting partial intercept
invariance of the SCI-QoL-BDS.
Conclusion
This study demonstrated good reliability of the SCI-QoL-BDS and that its items consistently and equally
loaded on a common latent QoL factor across time, indicating that the items appear to equally represent
the QoL construct over time. However, differences in the intercept of the satisfaction with physical health
item could indicate that the respondents may have differently interpreted the response scale options of this
item at different points during clinical rehabilitation (i.e., recalibration response shift). On a methodological
level, this intercept variance calls for caution in calculating and interpreting changes in the observed SCIQoL-BDS total score (i.e., simple mean score) and suggests that a latent variable framework is most suitable
for examining the longitudinal course of QoL and its longitudinal relationship to other constructs during first
rehabilitation.
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Introduction: The relationship between muscle mass and function has previously been documented in
multiple able and differently abled populations, including individuals with spinal cord related paralysis. In
addition, testosterone levels have been shown to positively correlate with body composition, specifically
muscle mass. We set up to evaluate the relationships between level of injury, muscle and bone mass,
functional abilities and testosterone levels in a cohort of individuals with chronic paralysis related to spinal
cord injury and disease (SCI/D).
Methods: This is a cross-sectional study involving medical records review and prospective data collection
from males and females aged 18-65 years with SCI/D related paralysis seen in one specialized academic
center between January 1, 2005 and April 30th 2015. Body composition measures, including muscle and
bone mass (obtained by DXA), testosterone level (for males only), severity of injury (International Standards
for Neurological Classification of Spinal Cord Injury examination ISNCSCI) and day to day function (Spinal
Cord Independence Measure SCIM), measured within 6 months around dual energy absorptiometry (DXA)
date were recorded.
Results: Of 373 male individuals, 285 had traumatic injuries, 189 had tetraplegia and 99 had neurologically
complete injuries. 130 of them had normal testosterone. As expected, individuals with paraplegia had
greater SCIM total scores compared to those with tetraplegia. With every decile increase in Total Lean Body
Mass index, SCIM total score increased an average of 9% among persons with tetraplegia, but no significant
changes in SCIM scores were observed among persons with paraplegia. Muscle mass (TLBM), bone mass
(BMC) and day-to-day function (SCIM) were found to directly correlate in individuals with tetraplegia (C1-T1,
but not in paraplegia (T2-S5). In males, every 100 grams increase in lean mass corresponded to a 2.3 units
increase in BMC (grams) and a .07 point increase in SCIM total scores. In females, every 100 grams increase
in lean mass corresponded to a 2.7 units increase in BMC (grams) and a .06 point increase in SCIM total
score. Interestingly enough, lower testosterone level correlated with higher TLBM values
Conclusions: Higher muscle mass is associated with increased function among persons with tetraplegia. The
association is not present among people with paraplegia, who in general, retain significantly greater
functional abilities. In our cohort, testosterone level inversely correlated with muscle mass. Further
prospective research examining the effect of testosterone level and body composition, specifically muscle
mass in individuals with SCI/D related paralysis is warranted. The strong correlation between muscle mass
and day-to-day function, especially in individuals with tetraplegia, argues for the value of
preserving/increasing it throughout the post paralysis state.
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Introduction
Urodynamic studies (UDS) can provoke autonomic dysreflexia (AD) in individuals with spinal cord injury (SCI)
at and above the sixth thoracic (T6) spinal segment potentially leading to profound vagally mediated heart
rate reductions. Intradetrusor onabotulinumtoxinA injections have been shown to reduce AD events during
UDS in this cohort but evidence is lacking whether this treatment can improve reflex autonomic responses.
Methods
We assessed the effects of intradetrusor onabotulinumtoxinA injections on heart rate variability (HRV)
responses to UDS in individuals, 18-65 years of age, with chronic (>1-year) SCI at or above T6 with confirmed
neurogenic detrusor overactivity and AD during UDS. This cohort study used participants from our recent
prospective phase IV clinical trial. Individuals were screened at an academic medical centre between
November 2014 and December 2019. After enrollment, participants underwent UDS prior to (i.e., baseline)
and one month after intradetrusor onabotulinumtoxinA injections (post-treatment). The latter was injected
into the detrusor muscle at 20 sites (10 U/site). The main outcomes measures were continuous
electrocardiogram (ECG) and blood pressure (BP) recordings were used to assess RR-interval, time and
frequency domain metrics of HRV (a surrogate marker of autonomic nervous system activity), and AD preand post-intervention.
Results
A total of 19 participants with SCI (5 women; mean [SD] age 42 [8.3] years) with complete ECG and BP data
sets were suitable for autonomic analysis. During baseline UDS, an increase in RR-interval (adjusted mean
difference, -0.08; 95% CI, -0.14 to -0.03; P=0.002) as well as time and frequency domain metrics of HRV
were detected.
To perform injury-level-dependent analyses, all participants in the present cohort with upper thoracic SCI
(n=6 mean [SD]; age, 44 [8.83] years; time-post-injury, 20 [13.7] years) were assigned age matched (within 5
years) cervical SCI controls for comparison (n=6 mean [SD] age, 44.3 [10.2] years; time-post-injury, 14.3
[13.7] years).
Vagally mediated increases in high frequency (HF) power during UDS were larger in participants with
cervical SCI compared to upper thoracic SCI (adjusted mean difference, 20.3; 95% CI, 3.3 to 37.2; P=0.013).
Intradetrusor onabotulinumtoxinA injections significantly reduced time domain metrics of HRV and HF
power (adjusted mean difference, 9.1; 95% CI, 3.1 to 15.1, P<0.01) responses to UDS across all participants.
Conclusions
Changes in HRV during UDS could be a potential indicator of improved autonomic cardiovascular function
following interventions such as intradetrusor onabotulinumtoxinA injections.
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Background: Antibiotic associated diarrhoea (AAD) and Clostridium difficile infection (CDI) are of major
clinical concern in spinal cord injury (SCI) rehabilitation. Neurogenic bladder dysfunction as a result of SCI
often leads to enhanced risk of urinary tract infections.1 Use of invasive devices such as urinary catheters
further increases the need for antibiotics and the risks of AAD and CDI.2 Our previous open-labelled study
found that SCI patient taking a probiotic containing at least 6.5x109 live Lactobacillus casei Shirota (LcS)
could prevent AAD.3 In order to confirm this effects and fully demonstrate the extent of LcS effectiveness in
preventing AAD/CDI, a double-blinded, placebo-controlled study is indicated.
Methods: A multicentre, randomised, placebo-controlled, double-blind (the ECLISP) trial, was conducted to
assess (1) the efficacy of consuming LcS in preventing AAD and CDI; (2) whether proton pump inhibitors
(PPI) and undernutrition-risk are risk factors for AAD/CDI and (3) associated changes in quality of life. LcS or
placebo was given once daily, within 48 hours from the start of antibiotic, for the duration of an antibiotic
course and continued for 7 days thereafter. Follow up was set at 7 and 30 days after the antibiotic course
finished. This trial was registered with ISRCTN:13119162.
Results: Between November 2014, and November 2019, 359 consenting adult SCI patients (median age:
53.3; range: 18-88 years), from 3 SCI centres responsible for providing approximate 45-50% of UK SCI
service, with a requirement for antibiotics due to infection were randomly allocated to receive LcS (n=181)
or placebo (n=178). Overall, there was no statistical difference in the occurrence of AAD or CDI between the
groups at 7 or 30 days, but LcS prevented AAD at 7 (19% v 35.7%, p=0.041) and 30 days follow up (28% v
52.2%, p=0.016) in the participants who took PPI regularly. LcS was associated with a reduced risk for AAD in
PPI-subgroup of 0.53 (0.29-0.99); 0.54 (0.32-0.91), and the number needed to treat were 6.0 (3.1-101); 4.1
(2.3-19.2) at 7 and 30d follow up respectively.
Discussion: The present study indicates that LcS could not prevent AAD in unselected SCI patients but has
the potential to prevent AAD in the higher risk group of patients on PPI. Confirmatory studies are needed to
allow translation of this apparent therapeutic success into improved clinical outcomes.
Funding: Yakult Honsha
Keywords: probiotics, spinal cord injury, antibiotic associated diarrhoea, gut microbiota, proton pump
inhibitor, Clostridium difficile
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Introduction: Venous thromboembolism (VTE) is a major issue after a spinal cord injury (SCI), with a
prevalence of 47 to 80% against 10 to 20% in the general population. The risk of deep vein thrombosis (DVT)
would decrease after the first weeks with a prevalence slightly higher than the general population after 12
weeks. There is no prospective DVT incidence study in SCI after 3 months. We aimed to calculate the
incidence of DVT during the first year after SCI and to define the associated risk factors.
Methods: We performed doppler ultrasonography at 6, 9 and 12 months after the occurrence of SCI,
associated with clinical data (age, gender, body mass index=BMI, neurological assessment, Walking Index
for Spinal Cord Injury, 10 Meter Walk Test, spasticity, standing time, compression stockings, joints stiffness,
muscles contractions, infection, time in wheelchair). Inclusion criteria were post-trauma or medical
paraplegia or tetraplegia, neurological level of injury: C2-L5, age>18, stable respiratory status with absence
of chronic hypoxemia.
Results: 82 patients were included, 67% men, mean age of 48 years and mean BMI = 23.5 kg/m2. The
incidence of DVT occurrence between 3 and 12 months after SCI was 13.4% [7.6-22.4]. The multivariate
analysis with selection of the variables from the univariate analysis with p-value < 0.20 and construction
with the 'stepwise' method showed as significant risk and protective factors: age (+1 year, HR = 1.8, p<0.01)
and walk (last status before diagnosis, HR = 0.02, p<0.01).
Conclusions: Our results may lead to recommendations for longer preventive management of VTE after an
SCI.

