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ABSTRACT

Spinal Cord Injury refers to injuries that result in the loss of sensation and movement
below the level of the injury, particularly prevalent among the young population. The improvement of
walking and standing abilities in these patients is influenced by multiple factors. Understanding the
biological processes in these patients can aid in the development of effective methods to enhance their
performance.

[VETEEE This was a systematic review study that searched for keywords, including syndrome, reflex,
gender, level of injury, etiology of injury, age, and time since injury, injury severity, sensory level, spasticity,
contracture, orthotic interventions, assistive devices, and robotic-assisted walking exercises. The data
were collected from interventional studies in databases such as PubMed, ISI Web of Knowledge, Scopus,
and Google Scholar, and analyzed according to the preferred reporting items for systematic reviews and
meta-analyses statement.

ST In this study, 82 articles involving a total of 28 684 patients with spinal cord injury were included.
Based on demographic information and clinical assessments, the likelihood of successful rehabilitation
for walking in these patients is well predictable. Early improvement in quadriceps muscle strength and
scores on lower limb motor tests, as well as the age of patients, are significant factors in predicting the
potential for regaining walking ability.

[@TEIERT The results of this study emphasize the importance of identifying factors affecting the walking
quality of patients with spinal cord injuries. Given the lack of research in this area, some of these factors
© must be examined in future clinical trials to better understand the challenges and opportunities present
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Introduction

pinal cord injury (SCI) results in the loss

of sensory and motor functions below

the injury site, leading to significant chal-

lenges in mobility and independence,

particularly in standing and walking. SCI
can be classified as complete or incomplete according
to the American Spinal Injury Association (ASIA) clas-
sification. The prevalence of SCI is notably high among
younger populations, imposing considerable social and
economic burdens. A major concern for individuals with
SCI is the impairment of walking ability, which directly
affects their quality of life. Several factors influence post-
SCI walking ability, including spasticity, proprioception,
injury location, sensory perception, muscle strength, and
gait strategies. Rehabilitation for SCI patients primarily
focuses on enhancing physical activity and personal in-
dependence, with walking ability being a central goal.
Despite the significance of understanding the factors af-
fecting walking ability in SCI patients, a comprehensive
review on this topic has yet to be conducted. This study
systematically reviews the various factors that influence
walking ability in individuals with SCL

Methods

This systematic review adhered to the preferred reporting
items for systematic reviews and meta-analyses guidelines.
Studies were included if they addressed factors influencing
walking ability in SCI patients, utilizing the following key-
words: “Spinal cord injury,” “Gender,” “Spasticity,” “Re-
flexes,” “ASIA,” “Age,” “Orthotic interventions,” “As-
sistive devices,” and ‘“Robot-assisted walking training.”
Studies focusing on the effects of the Lokomat robot and
other gait training devices for SCI patients were excluded.
In terms of search strategy, a thorough search was conduct-
ed in PubMed, Web of Knowledge, and Scopus databases
for articles published until June 2017. The search process
involved three stages: an initial screening of titles and ab-
stracts, a full-text review using predefined keywords, and
a manual search of references from selected studies. Two
independent teams reviewed the articles, resolving any
disagreements through discussion. Ultimately, 82 studies
encompassing a total of 28 684 SCI patients were included
in the review. Regarding study selection and quality as-
sessment, full-text articles were imported into EndNote
X8 software, where inclusion criteria and methodological
quality were evaluated.

Scientific Journal of

Results

Seven studies examined the impact of gender on walk-
ing ability in SCI patients. No significant differences were
found between males and females regarding daily inde-
pendence, motor function, ASIA scores, or walking abil-
ity. However, women exhibited a more natural neurologi-
cal recovery, while men demonstrated better functional
outcomes at discharge. One study reported that a higher
percentage of women (82.1%) compared to men (71.8%)
were able to walk at discharge.

Two studies emphasized the significance of reflex
testing, indicating that delayed plantar reflex responses
correlated with poor walking outcomes in SCI patients.
Early reflex assessments are recommended, with normal
response times ranging from 500 ms to 1 s.

American Spinal Injury Association Classification:
Numerous studies explored the impact of injury severity
based on ASIA scores on walking ability. Patients with
ASIA grade A had a low probability (0% to 8.5%) of re-
gaining walking ability, whereas those with grade D had
an 80% to 100% chance of walking again. Recovery out-
comes were influenced by various factors, such as age,
type of paralysis (paraplegia or tetraplegia), and initial
ASIA score. Grade C patients showed the most significant
improvements in walking ability, while those with grade
D achieved the highest levels of walking independence.

Older age was associated with slower recovery and
poorer walking outcomes compared to younger patients.
Neurological and functional improvements were more
pronounced in younger SCI patients, regardless of injury
cause.

Six studies investigated the effects of surgical interven-
tions on walking recovery in SCI patients. No short- or
long-term benefits were reported from surgical treatment
regarding neurological or functional outcomes. However,
delayed surgery (more than 24 h post-injury) was linked
to better movement recovery compared to early surgery.
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Syndromes

Fourteen studies analyzed the effects of various in-
complete SCI syndromes on walking ability. Common
syndromes included central cord syndrome, anterior cord
syndrome, Brown-Séquard syndrome, conus medullaris
syndrome, and cauda equina syndrome. Patients with
central cord syndrome, particularly those under 50 years,
showed a higher probability of walking recovery, while
those with Brown-Séquard syndrome had a favorable
prognosis, with 75% regaining independent walking abil-
ity. Anterior cord syndrome was associated with the poor-
est prognosis.

Conclusion

This systematic review identified a broad range of fac-
tors influencing walking ability in SCI patients, including
gender, reflexes, injury severity (ASIA classification), age,
surgical interventions, and specific syndromes. The ASIA
classification system, particularly the distinction between
complete and incomplete injuries, plays a crucial role in
predicting walking recovery. Younger patients and those
with incomplete injuries (grades C and D) are more likely
to regain walking ability, while older patients and those
with complete injuries tend to have poorer outcomes. Re-
flex testing and careful consideration of surgical timing are
also vital for optimal recovery. These findings can inform
rehabilitation strategies to enhance walking outcomes and
improve the quality of life for SCI patients.
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