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ABSTRACT

Background: Spinal cord injury remains a global neurosurgical burden affecting young
active members of the society. This study was designed to describe the clinical pattern
of spinal cord injury in our centre.

Methodology: This was a retrospective study conducted at the Regional Neurosurgical
Centre of Usmanu Danfodiyo University Teaching Hospital, Sokoto, Nigeria over 12
months period (January to December, 2024). Information such as bio demographics,

Published Online: February 18, 2026

causes, type and clinical presentation and ASIA grade was extracted from patient's case

folders and analyzed using SPSS version 25.0.

Results: Over the study period, 41 patients with spinal cord injury were managed at our

center. The age distribution showed a mean age of 34.2 years (14 standard deviation),

a median of 30.5 years, and a mode of 30 years. The gender distribution was markedly

skewed toward males, with 34 male patients (82.9%) compared to only 7 female patients

(17.1%), giving a male-to-female ratio of 3.9:1. Road traffic accidents dominated as the

leading cause of spinal cord injury, responsible for 27 cases (65.9%). The anatomical

distribution showed a clear predilection for the cervical spine, which was affected in 29 KEYWORDS:

patients (70.7%). Incomplete spinal cord injuries were substantially more common, with ~ Spinal cord injury, road traffic
31 patients (75.6%) presenting with incomplete lesions. accidents,  North-west  Nigeria,
Conclusion: Spinal cord injury in Northwest Nigeria predominantly affects young adult neurotrauma, neurosurgical, bio
males, with road traffic accidents responsible for two-thirds of cases. demographics

INTRODUCTION dysfunction.. Spinal injury causes devastating disability and

Spinal cord injury (SCI) is described as damage to neurons in
the spinal cord as a result of mechanical or physical force.!?
The damage to the spinal cord leads to neurological
dysfunction characterized by loss limb movement, impaired
sensation, sphincteric dysfunction as well as autonomic
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significant mortality to the individuals affected. Spinal cord
injury remains a global neurosurgical burden affecting young
active members of the society. Current estimate by the world
health organization revealed about 15.4 million people
bedeviled by the spinal cord injury worldwide >.

The burden of SCI differs across nations and continents with
a report of 13.1 to 63.4 per year per million population in
developed countries to 13.0 to 220.9 per year per million
population in developing states.’ . Neurotrauma comprising
both head and spine injury occurs more often in young
individuals within the age range of 15 to 60 years. “°. While

33

Available at: https://journalofmedical.org/



https://doi.org/10.55677/IJCSMR/V6I2-02/2026
https://doi.org/10.55677/IJCSMR/V6I2-02/2026

Aliyu M. K. et al, Clinical pattern of Spinal cord injury in a regional neurosurgical centre in North-west Nigeria

across gender, males were more prone to spinal cord injury in
adults as against equal distribution reported in children. 7 .
Depending the level of spinal cord involved as well as the
spinal structures affected, patients with spinal cord injury
present with pains, limb weakness, numbness or paraesthesia,
sphincteric dysfunction, autonomic dysfunction, pressure
sores. The culmination of symptoms of spinal cord injury
brings a devasting disability to the affected individuals and
serious burden to their relatives and the healthcare facility. '8
Numerous aetiological factors have been implicated in the
causation of spinal cord injury ranging from road traffic
crashes, falls, assaults, building and mining tunnels collapse
and gunshots especially in areas affected by civil unrest.”!°
Following clinical evaluation, further radiological evaluated
is much warranted to define exact site and extent of injuries
as well as guide surgical care. Where there is spinal cord
compression or spinal instability or both, spine surgery is
indicated to decompress the spinal cord and correct the
instability to promote recovery and acceptable rehabilitation.
Individuals with incomplete injury characterized by residual
neurologic function below the level of injury have higher
chance of recovery when prompt and proper care is instituted
compared to complete injury lacking residual neurologic
function inferior to the level of spinal cord injury. 113,

This study was designed to describe the clinical pattern of
spinal cord injury in our centre and suggest preventive
measures on this common neurosurgical condition.

METHODOLOGY

This was a retrospective study conducted at the Regional
Neurosurgical Centre of Usmanu Danfodiyo University
Teaching Hospital, Sokoto, Nigeria over 12 months period
(January to December, 2024). Information such as bio
demographics, causes, type and clinical presentation and
ASIA grade was extracted from patient’s case folders and
analysed using SPSS version 25.0

RESULTS

Demographic Characteristics

Over the study period, 41 patients with spinal cord injury
were managed at our center. The age distribution showed
considerable variation, with a mean age of 34.2 years (+14
standard deviation), a median of 30.5 years, and a mode of 30
years. This suggests that the majority of our patients were
relatively young adults in their most productive years [Table
1].

Table 1: Demographic Profile of the Study Cohort (N=41)

Mean Age 34.2+14.4 years

Median Age 30.5 years

Mode Age 30 years

Gender Male: 82.9% (n=34); Female: 17.1% (n=7)

Primary State =Sokoto (65.8%), Zamfara (17.1%), Kebbi
of Residence (17.1%)

The gender distribution was markedly skewed toward males,
with 34 male patients (82.9%) compared to only 7 female
patients (17.1%), giving a male-to-female ratio of 3.9:1
[Figure 1].

Male to Female Ratio

83%

= Male = Female

Figure 1: The gender distribution

Geographic Distribution

The geographic origin of patients reflected the referral
patterns to our regional neurosurgical center. The majority of
cases came from Sokoto State, accounting for 27 patients
(65.9%). Kebbi and Zamfara States each contributed 7
patients (17.1% each). This distribution underscores the
facility's role as a major referral center for the northwest
region [Figure 2].
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Figure 2: The Geographic Distribution

Etiology of Spinal Cord Injury

Road traffic accidents dominated as the leading cause of
spinal cord injury in our series, responsible for 27 cases
(65.9%). This overwhelming predominance reflects a broader
pattern of trauma in the region. Falls from height came in as
the second most common mechanism, accounting for 10
patients (24.4%). Violence-related injuries from assault
occurred in 3 cases (7.3%), while work-place related injuries
were relatively uncommon, with only a single case (2.4%)
[Figure 3].
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Figure 3: Causes of Spinal Cord Injury

Clinical Presentation and Injury Characteristics

The anatomical distribution of spinal cord injuries showed a
clear predilection for the cervical spine, which was affected
in 29 patients (70.7%). This is particularly significant given
that cervical injuries tend to result in more devastating
functional outcomes. Lumbosacral injuries were documented
in 10 patients (24.4%), while thoracic injuries were notably
rare, occurring in only 2 patients (4.9%) [Figure 4a].

SPINAL CORD SEGMENT DISTRIBUTION
Thoracic

5%

Lumbosacra
|
24%

Cervical
71%

Figure 4a: Spinal Cord Segment Distribution

When classified according to the ASIA impairment scale,
incomplete spinal cord injuries were substantially more
common than complete injuries. Thirty-one patients (75.6%)
presented with incomplete lesions, while complete lesions
were observed in 10 patients (24.4%). The higher proportion
of incomplete injuries is encouraging from a prognostic
standpoint, given that these patients retain some potential for
neurological recovery [Figure 4b].

Type of Spinal Cord Injury

= [ncomplete = Complete

Figure 4b: Impairment level distribution

Statistical Associations

Chi-square analysis was performed to explore potential
associations  between gender and various injury
characteristics. However, none of the tested associations
reached statistical significance at the a = 0.05 level. The
relationship between gender and type of spinal cord injury
(complete versus incomplete) showed a p-value of 0.512,
indicating no significant association. Similarly, gender did
not show a statistically significant relationship with the cause
of spinal cord injury (p = 0.072) or with the segment of spinal
cord affected (p = 0.842).

Discussion

This study examined the bio-demographic and clinical
characteristics of spinal cord injury patients managed at a
regional neurosurgical center in Northern Nigeria. Our
findings reveal that SCI in this setting predominantly affects
young adult males, with a mean age of 34.2 years and a male-
to-female ratio of 3.9:1. Road traffic accidents emerged as the
overwhelming cause, responsible for nearly two-thirds of
cases, followed by falls from height. The cervical spine was
the most commonly affected segment, accounting for over
70% of injuries and incomplete lesions were more frequent
than complete ones. Notably, we found no statistically
significant associations between gender and injury type,
cause or anatomical location, suggesting that injury patterns
in our cohort were distributed relatively independently of
gender.

The age distribution in our study, with a mean of 34.2 years
and median of 30.5 years, aligns closely with patterns
reported in other studies. #!* The occurrence of spinal cord
injury in young productive part of the population becomes a
cause for concern as the impact of the injuries can be felt far
beyond the affected people but their family members as well
as the workforce of the globe with potential for a significant
economic and social downturn'®, Although, spinal cord injury
can affect any gender, male preponderance was observed in
the index study, this was not unexpected as males especially
in our setting were more engaged in outdoor activities such
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road travels, climbing trees and rooftop, mining activities as
well in civil unrest. In addition, male gender was more likely
to be involved in risky activities could predispose to
injuries. 13

Road traffic accidents dominated as the etiology in our study,
accounting for 65.9% of cases. This finding resonates with
multiple reports from similar settings.!® observed that most
patients with incomplete lesions had suffered traffic
accidents, accounting for 45.07% of cases in their series. In a
Malaysian study where the mean patient age was 38 years,
motor vehicle accidents accounted for 61.3% of spinal cord
injuries’. The burden of spinal cord injury in our center likely
reflects the precarious state of road safety in Northern
Nigeria, where poorly maintained roads, inadequate vehicle
safety standards, lack of enforcement of traffic regulations,
and limited pre-hospital care infrastructure converge to create
a perfect storm for serious trauma 2°,

The predominance of cervical spine injuries in our cohort
affecting 70.7% of patients is noteworthy and carries
significant prognostic implications. This pattern is somewhat
higher than reported in some other settings. Motorised
collisions have been associated with a higher prevalence of
spinal fractures®!, The high-energy mechanisms involved in
road traffic accidents, particularly motorcycle crashes
common in our region, may explain why cervical injuries
predominate, as riders and passengers are often thrown
forward with significant force. Similar studies on spinal cord
injury revealed cervical spine being the most affected in
traumatic event 22. The high proportion of cervical injuries in
road traffic accident victims can be understood through the
biomechanics of high-energy trauma. Motorcycle accidents,
which are common in our region, often result in the rider
being ejected and landing head-first, producing axial loading
and flexion-compression forces on the cervical spine, 2.
Unlike occupants in enclosed vehicles who have some
protection, motorcycle riders and passengers are essentially
unprotected, making severe cervical trauma more likely, 4.
The finding that 75.6% of our patients presented with
incomplete lesions is encouraging from a prognostic
standpoint. Complete lesions rarely experience full recovery,
while incomplete lesions have a higher potential for recovery,
25 Click or tap here to enter text..

This study is that it provides data on spinal cord injury from
a regional neurosurgical center serving multiple states in
Northern Nigeria, an area where such information has been
scarce. The overwhelming burden of road traffic accidents as
a cause of SCI demands urgent attention to road safety
measures. This isn't merely a healthcare issue it's a public
health crisis requiring multi-sectoral intervention. Improved
road infrastructure, enforcement of traffic regulations, helmet
laws for motorcycle riders, and public education campaigns
could potentially prevent a substantial proportion of these
devastating injuries, 2.

The young age of affected individuals carries profound
socioeconomic  implications. When a  30-year-old

breadwinner sustains a cervical spinal cord injury, the impact
reverberates through entire families and communities , 2’. The
experience and perception of pain in SCI patients may be
intense and can interfere with mobility, functioning, activities
of daily living, social participation, cognitive function, and
cause emotional distress, depression, and financial problems
28

>

Research into the specific circumstances of road traffic
accidents leading to SCI would be valuable for targeted
prevention efforts. What are the most common scenarios
motorcycle crashes, pedestrian injuries, or vehicle collisions?
What time of day do these occur? Are there specific high-risk
locations or activities? Answers to these questions could
guide evidence-based prevention interventions.

CONCLUSION

Spinal cord injury in Northwest Nigeria predominantly
affects young adult males, with road traffic accidents
responsible for two-thirds of cases. The high prevalence of
cervical spine injuries and incomplete lesions highlights both
the severity of trauma and potential for recovery with timely
intervention. Urgent implementation of road safety measures,
improved pre-hospital care, and enhanced access to
specialized neurosurgical services are essential to reduce the
devastating burden of spinal cord injury in our region.

REFERENCES

1. Kumar, J. 1., Yanamadala, V., & Shin, J. H. (2015a).
Operative Management of Spinal Injuries. In Current
Trauma Reports (Vol. 1, Issue 3, pp. 193-202).
Springer International Publishing.
https://doi.org/10.1007/s40719-015-0024-9

2. Obalum, D. C., Giwa, S. O., Adekoya-Cole, T. O., &
Enweluzo, G. O. (2009). Profile of spinal injuries in
Lagos, Nigeria. Spinal Cord, 47(2), 134-137.
https://doi.org/10.1038/s¢.2008.93

3. Miiller-Jensen, L., Ploner, C. J., Kroneberg, D., &
Schmidt, W. U. (2021). Clinical Presentation and
Causes of Non-traumatic Spinal Cord Injury: An
Observational Study in Emergency Patients. Frontiers
in Neurology, 12.
https://doi.org/10.3389/fneur.2021.701927

4. ZHANG, Y., MAMUN, A. AL, YUAN, Y,, LU, Q.,
XIONG, J,, YANG, S., WU, C., WU, Y., & WANG, J.
(2021). Acute spinal cord injury: Pathophysiology and
pharmacological intervention (Review). In Molecular
Medicine Reports (Vol. 23, Issue 6). Spandidos
Publications. https://doi.org/10.3892/mmr.2021.12056

5. Mohamad, N. H., Salim, A. A., Yusof, M. 1., Khoh, P.
S., Lim, H. S., Bahrin, Z., & Sadagatullah, A. N.
(2024). Prevalence, Implications, and Risk Factors of
Traumatic Dural Tears in Thoracic and Lumbar
Fractures: A Retrospective  Study.  Cureus.
https://doi.org/10.7759/cureus.64351

36

Available at: https://journalofmedical.org/




Aliyu M. K. et al, Clinical pattern of Spinal cord injury in a regional neurosurgical centre in North-west Nigeria

6. Chabros, J., Kayhanian, S., Timofeev, 1., Kolias, A., Cord (Vol. 44, Issue 9, pp. 523-529).
Helmy, A. E., Anwar, F., & Hutchinson, P. J. (2025). https://doi.org/10.1038/sj.sc.3101893
Cycling-related cranio-spinal injuries admitted to a 18. Quadri, S. A., Farooqui, M., Ikram, A., Zafar, A., Khan,
Major Trauma Centre in the cycling capital of the UK. M. A,, Suriya, S. S., Claus, C. F., Fiani, B., Rahman,
British Journal of Neurosurgery, 39(4), 420-430. M., Ramachandran, A., Armstrong, I. I. T., Taqi, M. A.,
https://doi.org/10.1080/02688697.2023.2255280 & Mortazavi, M. M. (2020). Recent update on basic
7. Wang, J. Z., Yang, M., Meng, M., & Li, Z. H. (2023). mechanisms of spinal cord injury. In Neurosurgical
Clinical characteristics and treatment of spinal cord Review (Vol. 43, Issue 2, pp. 425-441). Springer.
injury in children and adolescents. Chinese Journal of https://doi.org/10.1007/s10143-018-1008-3
Traumatology - English Edition, 26(1), 8-13. 19. Han, C. S., Hancock, M. J., Downie, A., Jarvik, J. G.,
https://doi.org/10.1016/j.cjtee.2022.04.007 Koes, B. W., Machado, G. C., Verhagen, A. P,
8. Dickson, R. A. (1992). Spinal injuries: Early surgical Williams, C. M., Chen, Q., & Maher, C. G. (2023). Red
treatment. Paraplegia, 30(1), 43-45. flags to screen for vertebral fracture in people
https://doi.org/10.1038/sc.1992.18 presenting with low back pain. In Cochrane Database
9. Loughenbury, P. R. (n.d.). Indications and principles of of Systematic Reviews (Vol. 2023, Issue 8). John Wiley
surgical treatment in  injuries  affecting  the and Sons Ltd.
thoracolumbar spine. https://doi.org/10.1002/14651858.CD014461.pub2
10. Sunder, A., Chhabra, H. S., & Aryal, A. (2023). 20. Lowery, A., Patel, A., Ames, R., Ramsey, F., Slattery,
Geriatric spine fractures — Demography, changing B., & Pazionis, T. (2021). Prevalence of venous
trends, challenges and special considerations: A thromboembolism following acute spinal cord injury in
narrative review. Journal of Clinical Orthopaedics and an Urban Inner City hospital. International Journal of
Trauma, 43. https://doi.org/10.1016/j.jc0t.2023.102190 Spine Surgery, 15(3), 562-569.
11. Draulans, N., Kiekens, C., Roels, E., & Peers, K. https://doi.org/10.14444/8076
(2011). Etiology of spinal cord injuries in Sub-Saharan 21. Liu, J., Liu, H. W,, Gao, F., Li, J., & Li, J. J. (2022).
Africa. In Spinal Cord (Vol. 49, Issue 12, pp. 1148— Epidemiological features of traumatic spinal cord
1154). https://doi.org/10.1038/sc.2011.93 injury in Beijing, China. Journal of Spinal Cord
12. Lenchan, B., Boran, S., Street, J., Higgins, T, Medicine, 45(2), 214-220.
McCormack, D., & Poynton, A. R. (2009). https://doi.org/10.1080/10790268.2020.1793505
Demographics of acute admissions to a National Spinal 22. Crispo, J. A. G., Liu, L. J. W.,, Noonan, V. K,
Injuries Unit. European Spine Journal, 18(7), 938-942. Thorogood, N. P, Kwon, B. K., Dvorak, M. F,
https://doi.org/10.1007/s00586-009-0923-y Thibault, D., Willis, A., & Cragg, J. J. (2022). Pediatric
13. Tkwuegbuenyi, C. A., Waterkeyn, F., Okembo, ; Arthur, Traumatic Spinal Cord Injury in the United States: A
Costansia Bureta, ;, Kassim, K. O., Hamisi, ;, Shabani, National Inpatient Analysis. Topics in Spinal Cord
K., Scott Zuckerman, ;, And, ;, & Hirtl, R. (2024). Injury Rehabilitation, 28(1), 1-12.
Presentation, Management, and Outcomes of Thoracic, https://doi.org/10.46292/s¢i21-00047
Thoracolumbar, and Lumbar Spine Trauma in East 23. Hiramatsu, M., Ishibashi, R., Suzuki, E., Miyazaki, Y.,
Africa: A Cohort Study. In International Journal of Murai, S., Takai, H., Takasugi, Y., Yamaoka, Y., Nishi,
Spine Surgery (Vol. 18, Issue 2). K., Takahashi, Y., Haruma, J., Hishikawa, T., Yasuhara,
14. Nwankwo, O. E., & Uche, E. O. (2013). T., Chin, M., Matsubara, S., Uno, M., Tokunaga, K.,
Epidemiological and treatment profiles of spinal cord Sugiu, K., & Date, 1. (2022). Incidence and clinical
injury in southeast Nigeria. Spinal Cord, 51(6), 448— characteristics of spinal arteriovenous shunts: hospital-
452. https://doi.org/10.1038/s¢.2013.10 based surveillance in Okayama, Japan. Journal of
15. van Dinter, R., Reneman, M. F., & Post, M. W. M. Neurosurgery: Spine, 36(4), 670-6717.
(2025). Relation between work hours, work control, https://doi.org/10.3171/2021.7.SPINE21233
work stress, and quality of life in persons with spinal 24. Josefson, C., Rekand, T., Lundgren-Nilsson, A., &
cord injury. Disability and Health Journal, 18(1). Sunnerhagen, K. S. (2025). Epidemiology of Spinal
https://doi.org/10.1016/j.dhjo.2024.101682 Cord Injury in Adults in Sweden, 2016-2020: A
16. Kang, Y., Ding, H., Zhou, H., Wei, Z., Liu, L., Pan, D., Retrospective Registry-Based Study.
& Feng, S. (2017). Epidemiology of worldwide spinal Neuroepidemiology, 59(4), 334-342.
cord injury: a literature review. Journal of https://doi.org/10.1159/000540818
Neurorestoratology, Volume 0, 1-9. 25. Lee, S. W., Werner, B., Park, H., DeAndrea, J.,
https://doi.org/10.2147/jn.s143236 Ayutyanont, N., & York, H. (2024). Epidemiology of
17. Wyndaele, M., & Wyndaele, J. J. (2006). Incidence, demographic, clinical characteristics and hospital
prevalence and epidemiology of spinal cord injury: course of patients with spinal cord injury associated
What learns a worldwide literature survey? In Spinal with vertebral fracture in a large private health care
37 Available at: https://journalofmedical.org/



https://doi.org/10.1080/02688697.2023.2255280

Aliyu M. K. et al, Clinical pattern of Spinal cord injury in a regional neurosurgical centre in North-west Nigeria

26.

27.

system in the United States. Journal of Spinal Cord
Medicine, 47(6), 933-943.
https://doi.org/10.1080/10790268.2023.2228582
Khadour, F. A., Khadour, Y. A., Meng, L., Lixin, C., &
Xu, T. (2023). Epidemiological features of traumatic
spinal cord injury in Wuhan, China. Journal of
Orthopaedic ~ Surgery  and  Research, 18(1).
https://doi.org/10.1186/s13018-023-03554-6

Aarabi, B., Albrecht, J. S., Simard, J. M., Chryssikos,
T., Schwartzbauer, G., Sansur, C. A., Crandall, K.,
Gertner, M., Howie, B., Wessell, A., Cannarsa, G.,

Caffes, N., Oliver, J., Shanmuganathan, K., Olexa, J.,

28.

Lomangino, C. D., & Scarboro, M. (2021). Trends in
Demographics and Markers of Injury Severity in
Traumatic Cervical Spinal Cord Injury. Journal of
Neurotrauma, 38(6), 756-764.
https://doi.org/10.1089/neu.2020.7415

Boudabbous, S., Versaci, M., Leung, M. F., Kim, J.,
Singh, S., Chola, C., Nyange, R., Kannan, H., & Pise,
A. A. (n.d) (2025). OPEN ACCESS EDITED BYin #
PRESENT ADDRESS Analytical computation for
segmentation and classification of lumbar vertebral
fractures.

38

Available at: https://journalofmedical.org/




