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Background: Understanding pattern and outcome of traumatic spinal cord injury (TSCI) will inform better management which expectedly
would improve prognosis and minimise complications. Methods: A retrospective study was carried out on all managed TSCI cases from
January 2009 to December 2018. Sociodemographic characteristics, injury type, cause and complications were extracted from patients’
registers and case folders. Descriptive statistics summarised the data, and Fisher’s exact test analysed associations between variables. Results:
Eighty-one cases met the inclusion criteria and were analysed. Most cases (91.4%) were males, aged 18-39 years (65.4%) and were civil
servants (37.0%). Road traffic accident (RTA) was the leading cause of injury (37.0%) and incomplete lesion predominated (69.1%). Cases
referred for physiotherapy constituted 77.8%, only 14.8% of cases recovered without neurological deficits. On discharge, most patients were
wheelchair bound (33.3%). Region of spine affected showed significant association with complications developed (P = 0.01). RTA caused
more dead as a cause of injury was found to be significantly associated with outcome (P = 0.04). Referral for physiotherapy showed significant
association with outcome (P = 0.01), so also, region of spine affected with outcome (0.01). The study found a significant association between
type of injury and functional status (P = 0.01). Conclusions: The study concludes that young adults of working class were mostly affected,
and RTA and gunshots injuries were the leading causes of TSCI. Findings such as the association found between regions of spine affect and
complication developed on admission will help healthcare providers identify those susceptible and offer prompt preventive measures.
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INTRODUCTION common causes of TSCI. Early studies?®? have shown that
cervical spine is the most affected region, with most patients
presenting with either quadriplegia or quadriparesis depending
on the severity of injury.l'™ Globally, the annual incidence rate
of TSCI is between 10.4 and 83 per million people,!'!! with
variations seen across developed and developing nations. Liu
et al."™ in 2016 reported that about 39 and 16 million people

Traumatic spinal cord injury (TSCI) is associated with
morbidity, deformity and mortality, leaving its victim with
varying degree of dependency, emotional and economic
burden.!'? It occurs as a result of insult to the cord within the
vertebral column, which leads to either temporary or permanent
neurological and functional deficits.™) Studies? ! have shown
that males especially those within economically productive
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in North America and Western Europe, respectively, sustain
TSCI each year. This high prevalence of TSCI reported in the
aforementioned developed parts of the world contributes to the
huge financial burden on costs of medical and rehabilitation
services, psychological burden resulting from social isolation
and reduced productivity.

In Nigeria, many sub-regional studies have been conducted
on pattern and outcome of spinal cord injury (SCI).t'->513
Although Umaru and Ahidjo™® studied the pattern of SCI in
2005 in the same region, this study looked at both pattern and
outcome, and also examined the association existing between
outcomes and type/cause of injury with more than a double
sample size of the previous study. In addition, insurgency has
been going on in the region since 2009 with numerous deadly
attacks targeted at the people, leaving scores of deaths and
injured. This leaves a lot of bomb blasts and gunshots injured
victims seeking medical attention. Further, the frequent unease
movements among dwellers seeking safety may lead to RTA.
Therefore, the study was aimed at providing a sub-national
data on pattern and outcome of TSCI cases seen and managed
at University of Maiduguri Teaching Hospital.

MareriaLs AND MEeTHODS
Study population and site

This retrospective study was conducted at University of
Maiduguri Teaching Hospital to recruit both adult and
paediatric cases of diagnosed TSCI seen and managed over a
10-year period between 1% January 2009 and 31% December
2018; however, no paediatric case was seen and managed
within the timeframe the study covered.

Ethical approval and inclusion criteria

Research and Ethical Committee of University of Maiduguri
Teaching Hospital approved the study (UMTH/REC/413)
on 14" June 2019 before commencement. Permissions
from the Heads of the Departments of Medical Records and
Physiotherapy were sought to retrieve all records in registers
and case folders of patients with TSCI. Case folders with
neither X-ray nor magnetic resonance imaging (MRI) results
or any clear diagnosis of TSCI were excluded. To avoid double
entry since data were taken from two departments, and because
some names are identical, we used hospital numbers. This
also ensured that the identity of the patients were concealed.
The hospital numbers so listed were not part of data analysis.
We utilized both patients’ registers and case folders at both
departments of medical records, and physiotherapy for data
collection to ensure omission of cases is at the barest minimum.

Data collection and procedure

Pro forma sheets were used to collect patients’ data from
folders and record books at both department of medical records
and physiotherapy. All patients diagnosed of TSCI, seen and
managed in the centre within the 10 years were covered. The
following information was collected: sociodemographics,
causes and types (complete or incomplete) of injury and

region of spine affected. Others included information on
complications developed while on admission. Functional status
on discharge, how patients recovered (outcome) and equipment
needed on discharge were equally obtained.

Data analyses

Statistical analysis of frequency counts and percentages was
used to describe categorical variables. Jung!'¥ in his article on
Fisher’s exact test and its sample size calculation described
that studies with sample size of 70 or subgroups with less
than five counts can use Fisher’s exact test to determine
association. Therefore, since only 81 cases of TSCI were
found recorded within the 10 years covered, Fisher’s exact
test was used to analyse the association between marital status
and complications developed while on admission, level of
education and complications developed while on admission,
cause of injury and outcome, referral for physiotherapy and
outcome, area of spine affected and complications developed
while on admission, area of spine affected and outcome, area of
spine affected and functional status on discharge, type of injury
and functional status on discharge. Statistical significance was
set at P < 0.05, using IBM Statistical Package for the Social
Sciences (SPSS) for windows version 20, Armonk, New York,
USA.

ResuLts

Eighty-one cases of TSCl retrieved from patients’ registers and
case folders that met the inclusion criteria for the study were
used for data analysis. Overwhelming majority (91.4%) of
the cases reviewed were males and those within the age group
of 18-39 years were in predominance (65.4%). In level of
education, cases of patients with TSClIs that attained secondary
school predominated (34.6%), whereas in the occupational
group, cases of this condition among civil servants constituted
the majority (37.0%). In the same vein, the cases of TSCI
were found to be most common (48.1%) among unmarried
persons. Table 1 shows the detail of case distribution based
on sociodemographics.

RTA was the leading cause (37.0%) of TSCI, incomplete
lesion of the cord was more common (69.1%) and cases with
cervical cord injury formed the majority (37.0%) [Table 2].
Patients who presented with bedsores as the only complication
constituted 25.9% of cases seen, while cases with two or
more complications accounted for 38.3%. Majority of the
cases (42.0%) managed were discharged home with some
neurological deficits, and most (33.3%) were wheelchair bound
on discharge. A mortality rate of 13.6% was recorded while
patients were on admission, while 16% of patients left against
medical advice (LAMA). More than 75% of the reviewed cases
were referred for physiotherapy. Table 2 illustrates the clinical
characteristics of cases reviewed.

Fisher’s exact test found no statistically significant association
between marital status and complications developed while on
admission; level of education and complication developed while
on admission; region of spine affected and functional status
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Table 1: Frequency distribution of cases of traumatic
spinal cord injury based on sociodemographic variables

Table 2: Clinical characteristics of cases and referral for
physiotherapy

Variables n (%) Variables n (%)
Gender Cause of injury
Male 74 (91.4) Gun shot 20 (24.7)
Female 7 (8.6) Fall 13 (16.0)
Age group (years) Road traffic accident 30 (37.0)
18-39 53(65.4) Stab 10 (12.3)
40-59 25(30.9) Bomb blast 8(9.9)
60 and above 3(3.7) Type of injury
Level of education Complete 25 (30.9)
No education 13 (16.0) Incomplete 56 (69.1)
Primary education 3(3.7) Region of spine affected
Secondary education 28 (34.6) Cervical 30 (37.0)
Tertiary education 25(30.9) Thoracic 24 (29.6)
Quranic education 12 (14.8) Lumbar 27(33.3)
Occupation Complications on admission
Student 9 (11.1) No complication 8(9.9)
Unemployed 13 (16.0) Bedsore 21 (25.9)
Business 21(25.9) Incontinence 4(4.9)
Farmers 8(9.9) Contractures 33.7)
Civil servants 30 (37.0) Urinary tract infection 14 (17.3)
Marital status Combination of two or more 31(38.3)
Single 39 (48.1) Outcome
Married 33 (40.7) Not recovered 11 (13.6)
Widow/widower 4(4.9) Recovered with neurological deficit 34 (42.0)
Divorce 5(6.2) Recovered without neurological deficit 12 (14.8)
n: Frequency Leave against medical advice 13 (16.0)
Deceased 11 (13.6)
on discharge. However, a statistically significant association Functional status on discharge
was found between region of spine affected and complications Wheelchair bound 27(33.3)
developed while on admission (y? = 26.29, P = 0.01), with Walking with aid 22(272)
bedsore being the most common single complication (11.1%) Walking unaided 8099
found among those with injury at the lumbar region. Worthy Referral for physiotherapy
of note is that majority of the patients (21.0%) who presented Referred 63(778)
Not referred 18 (22.2)

with combination of two or more complications had spinal
cord lesion at the cervical region [Table 3]. Cause of injury
and outcome showed significant association (x> = 24.07,
P=0.04). It was observed that among patients who recovered
with neurological deficits, gunshot is the leading cause of
injury (13.6%). The study also showed that among the 13.6% of
patients who died while on admission, 11.1% had TSCI through
RTA. Findings from the study showed significant association
between referral for physiotherapy and outcome (%> = 38.37,
P=0.01), it was observed that 14.8% of patients who recovered
without neurological deficits were referred for physiotherapy.

The study also found significant association between region
of spine affected and outcome (%> = 23.01, P = 0.01). It was
found out that majority of patients (7.4%) who recovered
without neurological deficits had spinal cord lesion at the
level of the thoracic vertebraec. Most of the patients who
died while on admission (12.3%) sustained their spinal cord
lesion at the cervical vertebrae. Significant association was
also seen between type of injury and functional status on
discharge (}* = 16.72, P = 0.01), as it was observed that all

n: Frequency

patients with complete SCI (21.1%) who were discharged were
wheelchair bound. Among those discharged with incomplete
SCI, 38.6% were able to walk with walking aids, while 14.0%
could walk without any form of walking aid.

Discussion

This study aimed at providing information on pattern and
outcome of TSCI managed at University of Maiduguri Teaching
Hospital from the inception of insurgency in 2009-2018. The
finding revealed that overwhelming majority of the cases
with TSCI seen and managed at the health facility between
that period were males. This corroborates the outcome of two
previous studies in Nigeria®® and one other in Sierra Leone!!
which reported male preponderance in cases of SCIs. The
overwhelming numbers of male than female patients seen
could be related to the nature of work males do in this part of
the country which involves a lot of travels with risk of RTA. It
could also be adduced that males generally are bread winners

.Nigerian Postgraduate Medical Journal | Volume 28 | Issue 2 | April-June 2021 m




£202/%72/80 U0 JgxeNqurpady+ndSzTATIPIBIZ09I10YuoAg IMdI+VYAUSbWI L1 yHIMHJBSGINAYG Ag Wwoly papeojumoq

Ishaku, et al.: Pattern and outcome of traumatic spinal cord injury

Table 3: Association between variables

Variable Complications (%) Vi P
Region of spine affected  No complication Bedsore Incontinences  Contractures  UTI cc
Cervical 0(0.0) 4(4.9) 2(2.5) 1(1.2) 6(74) 17(21.0) 2629 0.01
Thoracic 2(2.5) 8(9.9) 1(1.2) 0 (0.0) 8(9.9) 5(6.2)
Lumbar 6 (7.4) 9 (11.1) 1(1.2) 2(2.5) 0(0.0) 9(11.1)
Variable Outcome (%) Va P
Cause of injury Not recovered RWND RWOND LAMA Deceased
Gun shot 4(4.9) 11 (13.6) 4(4.9) 1(1.2) 0 (0.0) 2407  0.04
Fall 1(1.2) 6 (7.4) 2(2.5) 3(3.7) 1(1.2)
RTA 5(6.2) 9 (11.1) 1(12) 6 (7.4) 9 (11.1)
Stabbed 1(1.2) 3(3.7) 3(3.7) 3(3.7) 0 (0.0)
Bomb blast 0(0.0) 5(6.2) 2(2.5) 0 (0.0) 1(1.2)
Variable Outcome (%) Vi P
Not recovered RWND RWOND LAMA Deceased
Referral for physiotherapy
Referred 11 (13.6) 32(39.5) 12 (14.8) 2(2.5) 6 (7.4) 3837 0.01
Not referred 0(0.0) 2(2.5) 0 (0.0) 11 (13.6) 5(6.2)
Region of spine affected
Cervical 3(3.7) 9(11.1) 1(1.2) 7 (8.6) 10 (12.3) 23.01  0.01
Thoracic 4(4.9) 12 (14.8) 6 (7.4) 1(1.2) 1(1.2)
Lumbar 4(4.9) 13 (16.0) 5(6.2) 5(6.2) 0 (0.0)
Variable Functional status on discharge (%) 7 P
Type of injury Wheelchair bound ~ Walking with aids Walking unaided
Complete SCI 12 (21.1) 0(0.0) 0(0.0) 1672 001
Incomplete SCI 15 (26.3) 22 (38.6) 8 (14.0)

x*: Fisher’s exact test, UTI: Urinary tract infection, CC: Combination of complication, RWND: Recovered with neurological deficits, RWOND: Recovered
without neurological deficits, LAMA: Leave against medical advice, RTA: Road traffic accident, SCI: Spinal cord injury

moving from place to place in search of means of livelihood for
the family and self. Furthermore, in the part of Nigeria where this
study was conducted, most women, based on some sociocultural
and religious factors, stayed at home to care for the children and
family at large, hence, they are not exposed to much risk of RTA
as compared to their male counterparts.'! To cap it, RTAs and
gunshots which are plausible male-driven circumstances by
nature topped the list of causes of TSCI in our study.

Our study found that more than half of the cases of TSCI
involved persons between the age group of 18 and 39 years.
This finding is in tandem with that of 15 years retrospective
study conducted in Southeastern Nigeria by Ibikunle and
Okoro in 20181 which showed that persons between the ages
of 21 and 40 years top the list of those that sustained SCI in
that study. This population seems to be the most economically
buoyant and productive age group in any society and hence
likely to be exposed to numerous physical activity related
hazards or accidents which may encompass occupational,
sports/recreational and transport. This study revealed that most
cases of TSCI were civil servants and business persons with
a minimum of secondary school and tertiary educations. The
reason for this finding may be difficult to ascertain. However, it
could be that this group of people constitutes the larger cohort
of active population and are involved in travelling from one

place to another in the course of their duties. In addition, the
economic meltdown which is taking its toll in Nigeria and
coupled with the insurgency in this part of the nation may be
a reason, especially for certificate holders who are searching
for jobs from one place to another. Whatever the reasons for
this occurrence, our finding however agrees with that of a
study conducted in India by Kumar et al.,'”? where most cases
of TSCI involved persons considered literates and employed.

As reported in many previous studies,['8-2%1 this study
corroborated that RTA is the leading cause of TSCI, followed
by gun shots and fall from height. This may not be unrelated to
the persistent insurgent attacks that have been on-going in this
part of the country for over a decade now, living lots of people
most times running to seek refuge elsewhere. The study found
out that 69.1% of cases are incomplete TSCI, which agree with
what was seen in a retrospective study conducted in India/>”
where most presented injuries were found to be incomplete in
nature. Previous studies!'*!! revealed the most affected region
of the spine to be cervical region, while some studies!!'®!®!
opined that thoracic spine is affected most frequent too. This
study, however, corroborates with cervical region being most
affected than other segments of the spine.

A profound number of cases seen and managed were referred
for physiotherapy during the period of admission. Bedsore
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was identified as the most occurring single complication seen
among patients although about 38.3% of the patients presented
with two or more combined complications on admission. At
the point of discharge, the study revealed that only 14.8% of
the patients recovered without any neurological deficit, while
simple majority were discharged home with one neurological
deficit or the other. This is consistent with the study conducted
by Gosselin and Coppotelli,’®! where they stated that most
SCI patients ended up with either permanent or temporary
neurological and functional deficits. Considering the large
number of patients that ended up with neurological deficits, the
study explored further and found out that 33.3% of the patients
were wheelchair bound on discharge. This also corroborates
with the study carried out by Kamrunnaher et al.,*'! where
majority of the patients were wheelchair bound on the time
of discharge.

There was no substantial evidence from this study to proof an
association existing between marital status, level of education
and complications developed while on admission. Cause of
injury, referral for physiotherapy and region of spine affected
were significantly associated with outcome of the patients.
This is, however, supported by a study conducted by Pandey
et al.? in India, where overall morbidity is reduced among
SCI patients who had early rehabilitation sessions. It is also
an established fact that patients with injuries at lower regions
of'the spine tend to ambulate and relatively live independently
than those with injuries at the upper region of the spine.
This study, however, did not find association between region
of spine affected and the functional status of patients on
discharge. A significant association was found between type of
injury (complete or incomplete lesion) and functional status of
patients on discharge, which agrees with the study conducted
by Cowley et al.**! and Westgren and Levil*! where they stated
that functional ability depends on severity and type of injury.

It is important to state some limitations of this study thus: first,
the study considered only cases seen and managed within the
10 years the review covered and only few cases were found
to meet the inclusion criteria. Second, data were collected
from one centre, hence posing a generalization challenge.
Third, this is a retrospective study where data were collected
secondarily; no information was directly obtained from patients
but from their folders and other records; thus, any information
wrongly recorded might have affected the conclusions drawn
by this study.

ConcLusion AND RECOMMENDATION

The findings of this study indicated that young working-class
adults are more predisposed to having TSCI due to RTA
and gun shot. Even though there is high referral of these
cases for physiotherapy, majority of the patients recovered
with neurological deficit; further, the number of those with
incomplete SCI cases bound to wheelchair was large to be
ignored. This calls for more studies to be conducted to isolate
the most predictive factors among those identified to be

significantly associated with outcome and functional status
after discharge. This will sensitize healthcare givers to give
more priority to those factors so as to maximize recovery of
functions status after TSCIL.
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