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ABSTRACT

Background: Head injury is a leading cause of morbidity and mortality worldwide with a rising incidence in
Nigeria. Glasgow coma scale (GCS) and emergency cranial computed tomographic (CT) scan are important to
categorize the severity of brain trauma. The study described the pattern of CT findings in head injured adult
patients in UBTH Benin City, and correlated the findings with the GCS.

Methods: A prospective cross-sectional study of 200 patients with head injury referred for cranial CT between
October 2015 and April 2016. The GCS scores of the patients were assessed by neurosurgeons. The findings on
unenhanced cranial CT done using a General Electric (GE) Brightspeed 4-slice CT scanner (2004) were reviewed
by the researchers with comparisons done for each patient using the Statistical Package for Social Sciences
version 20® (IBM Corp., Armonk, N.Y., USA). At 95% confidence interval, p-values of <0.05 were considered
statistically significant.

Results: Subjects’ ages ranged from 18 to 79 years, (mean of 36.7+ 19.3 years.) One hundred and sixty-seven
males (83.5%) and 33 females (16.5%) were recruited with a male to female ratio of 5.1:1. Road traffic accidents
accounted for 150 (75%), assault 27 (13.5%), gunshots 14 (7.0%) and falls 9 (4.5%). Intracerebral bleeds were
present in 84 (42%) patients, and fractures in 110 (55%). Subdural and extradural haematomas were associated
with lower GCS scores, while contusions and intracerebral haemorrhages had higher GCS scores.

Conclusion: Intracerebral hemorrhage was the commonest finding and this was associated with higher GCS
scores. Extracerebral hemorrhage were associated with lower GCS scores.
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INTRODUCTION causes and patterns of head injury vary
according to regions, but road traffic accidents
are one of the commonest causes of head injury
worldwide, with young adults being at the
receiving end due largely to more economic
activity in this age group.® Assault is considered
to be a leading cause of head injury in some
regions, particularly in conflict prone, econo-
mically depressed and densely populated urban

Head injury is defined as any injury that causes
lesion or functional damage of the scalp,
cranium, meninges and brain.! It is also defined
as trauma to the head which may or may not
include injury to the brain.2 It constitutes one of
the main health problems worldwide, currently
with a high and increasing incidence, represen-

ting an important cause of morbidity and
mortality among adolescents and young adults.3
Head injury directly contributes to death
secondary to trauma, the main causes being due
to motor vehicle accidents, falls, assault and
gunshots.? Head injury is the most frequent
cause of trauma related deaths.*

The incidence of head injury varies in different
geographical regions; however previous studies
have shown an increasing incidence across all
age groups, including children in Nigeria.> The

*Corresponding author:

Dr. E. O. Agbahovbe

Department of Radiology,

University of Benin Teaching Hospital,
Benin City, Nigeria

43 | Journal of Medicine & Biomedical Research

areas where interpersonal aggression is high.”
Studies done within Nigeria had road traffic

accidents as the leading cause of head injury. 8
-12

Head injury can be classified into penetrating
(open) or closed, depending on if there is a
calvarial/facial fracture or not. A closed head
injury occurs when the dura mater remains
intact while a penetrating one occurs when an
object pierces the skull and breaches the dura
matter.!3 If intracranial haemorrhage occurs, a
haematoma within the skull can increase the
intracranial pressure, thus affecting the brain
adversely. Types of intracranial haemorrhage
include subdural, subarachnoid, extradural,
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intraparenchymal (cerebral/cerebellar) or
intraventicular haemorrhage.!3

The evaluation of a patient with head injury
should include the assessment of the Glasgow
coma scale (GCS) and an urgent unenhanced
computed tomographic (CT) scan.!* These are
used to estimate and categorize the probable
outcomes of patients with brain injury based on
overall social capability or dependence on
others.’> The Glasgow Coma Scale, more
appropriately termed the Glasgow Conscious-
ness Scale, is a neurological scoring system
used in evaluating the severity of central
nervous system involvement in head injury.16

Neuro-imaging techniques like computed
tomography and magnetic resonance imaging
provide some of the most important diagnostic,
pathophysiologic and prognostic information in
the management of patients with head injury.!?
CT scanning has become the mainstay in the
diagnostic work-up of the patient with head
injury.!819 Computed tomography being a cross-
sectional imaging method can accurately
identify as well as localize possible pathologies
like haemorrhages, cerebral contusion, oedema,
calvarial fractures and soft tissue abnorma-
lities.20 CT is also preferred as first line
investigative modality because of its rapid image
acquisition time which is very useful with severe
injuries.20 There have been studies documenting
cranial CT findings in patients with head injury
in Nigeria, including Benin City, but data on
correlation with the GCS is scanty in this
environment based on literature search. 58
10,11,21-23 The aim of this study was to determine
the pattern of CT scan findings in adult head
injured patients and correlate these patterns
with the GCS.

METHODOLOGY

This study was carried out in the CT suite of the
Accident and Emergency Department of UBTH.
UBTH is an 860-bed tertiary health facility
located in Benin City, which is the capital of Edo
State with a population of about 3.2 million
people (2006 national population census) and
projected population at time of this research at
4.3 million. Benin City is a major transit point
for commuters heading to the south-south,
south-west and south-eastern parts of the
country. The neurosurgical trauma unit attends
to about 47 head injured patients every month,
with peaks in the last quarter of the year.

The study was a descriptive cross-sectional
study of 200 consecutive adult head injured
patients above 18 years who presented for CT
scanning within one week of head injury from
October 2015 to April 2016 at the Accident and
Emergency Department of UBTH, Benin City. All
patients above 18 years admitted in the Accident
and Emergency Department who were requested
to do a cranial CT within one week of head
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trauma were included in this study. Patients
with head trauma beyond one week and those
with additional incidental findings on CT such
as space occupying lesions not related to trauma
were excluded from the study.

Informed consent was obtained from all
participants if conscious, or first-degree
relatives for those who were unconscious after
adequate and clear explanation of the objectives
of the study. Assurance of confidentiality was
given. Patient biodata and cause of head injury
were obtained. The GCS scores were assessed by
the referring neuro-surgical team and recorded
with scores between 13 to 15 connoting mild
brain injury, while 9 to 12 in the moderate injury
range and GCS of 8 or less signifying severe
brain injury. A General Electric (GE) Bright-
speed 4-slice CT scanner (2004) was employed
in the acquisition of Smm unenhanced axial
images from the skull base to the vertex, and the
CT scan findings were recorded in the respective
parts of the form by the researchers. Approval
for this study was granted by the Ethics and
Research Committee of the University of Benin
Teaching Hospital, Benin City with protocol
number ADM/E 22/A/VOL.VII/1172.

Data was obtained using a structured
questionnaire and entered into a data sheet in
Statistical Package for Social Sciences (SPSS)
version 20.0 ((IBM Corp., Armonk, N.Y., USA).
Entered data were double checked to ensure
accuracy. Continuous variables were represent-
ted using mean * SD (standard deviation) for
normally distributed data and median
interquartile range (IQR) for non-normally distri-
buted data. Comparisons between proportions
among categorical variables were done using
Chi-square test. Comparisons of GCS scores
across multiple groups (various types of head
injury and fractures) were done using the
Kruskal-Wallis test (Nonparametric one-way
ANOVA on ranks test).2*Analysed data was
considered significant at p-values < 0.05 at a
confidence interval of 95%.

RESULTS

A total of 200 patients were recruited during the
study period comprising of 167 males (83.5%)
and 33 females (16.5%) as depicted in Table 1,
with a male to female ratio of 5.1:1 having ages
ranging from 18 years to 74 years with a mean
of 36.72 years * 19.36. The commonest cause of
head injury in this study was road traffic
accidents (RTA) accounting for 150 (75%) of
patients, all of which were due to motor vehicle
accidents with the second most common cause
being assault 27 (13.5%) patients, followed by
gunshots 14 (7.0%), and then falls with only 9
(4.5%) patients (Figure 1). Eighty-four (42.0%)
patients had intracerebral bleeds, followed
closely by contusions seen in 31 (15.5%)
patients. Extradural and subdural haematoma
were seen in 17 (8.5%) and 9 (4.5%) of patients
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respectively; while subarachnoid haemorrhage
occurred in 6 patients (3.0%). All these are
shown in Table 2. One hundred and ten (55%)
patients had one form of calvarial fracture, while
90 (45%) had no fractures. Vault fractures were
the most frequent type of fracture, seen in 66
(33%) of patients, followed by basal fractures 25
(12.5%) and facial fractures 19 (9.5%) as seen in
Table 3. All patients with subdural haematoma,
9 (100%) had GCS scores less than or equal to
the median GCS score of 10, while 14 (82.3%) of
extradural haematomas had similar GCS
scores. In contrast, contusions had better GCS
scores, with 22 (71%) having GCS scores above
the median GCS score. Intracerebral bleeds had
44 (52.4%) with scores less than the median
score and 40 (47.6%) above the median score.
There was significant variation between the GCS
scores of the various types of haemorrhage; p-
value =0.001 (Table 4). Using the Kruskal-Wallis
test, extradural haematoma had the lowest GCS
score mean rank with 45.82. Subdural

haematomas had a mean rank score of 62.17,
while intracerebral bleeds had 67.93. Con-
tusional injuries had a higher GCS mean rank
(112.71) followed by subarachnoid haemorrhage
with 79.00. There was significant variation in
the GCS scores between the various types of
haemorrhage; p=0.0001(Table 5). The modal
midline shift with severe head injury was the
25mm group, S5 (100%), while that for moderate
head injury with midline shift was the >0-2mm
group, 8 (72.7%). Only one patient with shift in
the midline brain structures had GCS scores in
the mild head injury range. The linear trend line
for midline shift 25mm is the steepest compared
to a shallower slope for shifts between 3-4mm
and the shallowest slope belonging to shifts
<2mm. (Figure 2). This shows that with
increasing midline shift, GCS scores depreciate.
The difference was found to be statistically
significant with a p-value of 0.0026.

Table 1: Age and gender distribution of subjects with head injury

Age group (years) Sex Total p-value
Male Female (n =200)
n =167 (%) n = 33 (%)
<20 6 (50.0) 6 (50.0) 12 (100.0) 0.002
20 -29 47 (79.7) 12 (20.3) 59 (100.0)
30 -39 39 (92.9) 3(7.1) 42 (100.0)
40 - 49 36 (90.0) 4 (10.0) 40 (100.0)
50-59 24 (75.0) 8 (25.0) 32 (100.0)
>60 15 (100.0) 0 (0.0) 15 (100.0)
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Figure 1: Causes of head injury
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Table 2: Haemorrhage patterns among head injury patients

Haemorrhage type Frequency Percent
None 53 26.5
Extradural 17 8.5
Subdural 9 4.5
Intracerebral 84 42.0
Subarachnoid 6 3.0
Contusion 31 15.5
Total 200 100.0

Table 3: Distribution of fractures in relation to location

Fracture type Frequency Percent
None 90 45.0
Extradural 25 12.5
Subdural 66 33.0
Intracerebral 19 9.5
Total 200 100.0

Table 4: GCS scores in relation to type of hemorrhage

GCS score EDH SDH ICH IVH SAH Contusion p - value
n (%) n (%) n (%) n (%) n (%) n (%)

> Median 3 (17.7) 0 (0.0) 40 (47.6) 0(0.0) 3(50.0) 22 (71.0) <0.001

< Median 14 (82.3) 9 (100.0) 44 (52.4) 0(0.0) 3(50.0 9 (29.0)

Table 5: Comparison for difference in Glasgow coma scores between various types of hemorrhage

Hemorrhage type Mean Rank Frequency (n=147) p-value
Contusion 112.71 31 <0.001
Subarachnoid 79.00 6
Intracerebral 67.93 84
Subdural 62.17 9
Extradural 45.82 17
Kruskall Wallis test
100 A 100 —>0-2mm
90 A 3-4mm
80 A 25 mm
70 — Linear (>0-2 mm)
Linear (3-4 mm
60 1 ( )
=
(] i >
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Figure 2: Trend comparison between GCS and midline shift
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DISCUSSION

In this study, 200 consecutive adult head
injured patients were evaluated. The 20-29 year
age group had the highest incidence of head
trauma in both males and females accounting
for 59 (29.5%) patients. More males were
involved in head trauma compared with females.
The males constituted 83.5% of patients, while
16.5% were females, giving a male to female ratio
of 5.1:1. Similar findings were noted in previous
studies which reported ratios ranging from 3:1
to as high as 11.1:1 in favour of males.!9:25 The
high predisposition for head injury in young
people, males especially is most probably
because they constitute an active and indus-
trious group that is more likely to be associated
with head trauma.?!

The leading aetiology of head injury in this study
was RTA affecting 150 (75%) subjects, all of
which were due to motor vehicle accidents. This
finding is in consonance with the findings by
other investigators on head injury in Nigeria and
this environment.59-12.26-29 Comparable inciden-
ces of 77.7% and 79% were also noted in two
studies in this environment®2°. The ban in the
use of motorcycles as a means of transportation,
sensitization on the essence of safe driving and
enforcement of traffic laws by the authorities
may be responsible for the slight decline in the
prevalence of RTAs in this study when compared
with previous studies. Assault was the second
most common cause of head trauma in this
study accounting for about 27 (13.5%) of cases.
Similar findings were reported in previous
studies.%-11.252729However, Ogendi et al® in a
study on 15,365 patients in Kenya found assault
to be the leading cause of head injury (42%),
followed by RTA (28%). A study in Brazil on slum
dwellers by Bordignon et al* also found assault
to be the leading cause of head trauma. These
two studies were in contrast with index study,
possibly due to the high level of interpersonal
aggression in those locations as a result of
upsurge in gang-related-violence and terrorism
in Brazil and Kenya respectively in recent times.

Gunshot associated injuries accounted for 14
(7%) of head injuries in this study, which is
similar to the findings of Adeyekun et al’ with
6%. The slight increase in the incidence in
present study may be due to worsening econo-
mic situation, high rate of unemployment and
the proliferation of arms. Falls were the least
common cause of head injury, accounting for
only 9 (4.5%) patients in this study. However, it
was more common in females, with 6 (66.7%)
patients sustaining falls being female. The
relatively low incidence of falls in this study may
be due to the exclusion of children under 18
years of age, as other studies document a high
incidence of falls amongst children.+29.31

The commonest single CT finding in this study
was intracranial haemorrhage which was
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present in 147 (73.5%) head injured patients. 84
(42%) patients had intracerebral haematoma,
while 31 (15.5%) had contusions. Extradural
and subdural haematomas were seen in 17
(8.5%) and 9 (4.5%) patients respectively, while
subarachnoid haemorrhage was seen in only 6
(3%). These findings were similar to those of
other researchers on head injury in Nigeria.9.29.32
This may be due to the large surface area
occupied by the cerebral hemispheres within the
vault. Other findings noted in this study
included fractures in 110 (55%) of patients, soft
tissue swelling and laceration seen in about 86
(43%) patients, aerocoeles in 17 (8.5%), cerebral
oedema in 26 (13%) and intracranial foreign
body in 17 (8.5%). Overall,113 (56.5%) patients
in this study had mild head injury and this is
similar to findings by other authors which show
that most patients with head injuries have mild
head injury.2459 Moderate and severe head
injuries were seen in 50 (25%) and 37 (18.5%)
patients respectively in this study.

A comparison of the GCS scores with the various
CT findings was done in this study using the
median and Kruskal-Wallis tests with signifi-
cant statistical p-values of 0.0001 and 0.0001
for haemorrhagic findings, and 0.010 and 0.018
for fracture findings respectively.

Subdural and extradural haematoma had 9
(100%) and 14 (82.3%) patients respectively with
GCS scores < the median GCS score of 10. All
subjects with extracerebral haematoma had a
shift of the midline brain structures which was
associated with poorer GCS scores. Therefore,
patients presenting with GCS scores < the
median GCS score of 10 were more likely to have
subdural and extradural collections, compared
with other patterns of haemorrhage. These
findings are in agreement with those of Mezue
and colleagues®® as well as Akhilesh et al.3*
Contusional injuries had better GCS scores in
this study, with 22 (71%) patients having a GCS
score greater than 10. Those with scores less
than or equal to the median GCS score were
associated with other findings. Akhilesh et aP*
also had similar findings which showed that
patients with contusional injuries alone had
GCS scores in the range of 9-12. Midline shift
was noted in all patients with extracerebral
haematoma (subdural and extradural), and
these already showed negative association with
the GCS scores. The severity of extracerebral
haematoma is as a consequence of the raised
intracranial pressure secondary to subfalcine
herniation and is worse when associated with a
contralateral shift of the midline brain
structures?s. In this study, it was noted that the
greater the shift from the midline, the lower the
GCS scores and the more severe the head injury.
This is similar to the findings of Nuralazman and
colleagues®® as well as Marshall and co-
workers37 who found direct relationship between
midline shift, diffuse injuries, cerebral oedema
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and mixed density intracranial collection with
poor GCS and prognostic outcomes, which is
similar to the present findings.

Limitations of study: Late presentation
following head trauma and the relative high cost
of performing a cranial CT scan for those
without health insurance were some limitations
encountered.

Conclusion: This study found road traffic
accidents was the leading cause of head injury
in this environment. Intracerebral haemorrhage
was the commonest pattern in head injured
patients. Extradural and subdural haematoma
patterns of haemorrhage were associated with
lower GCS scores. Midline shift was also
negatively correlated with GCS.

Recommendations

i Health insurance should be made
universal to all citizens of this country
and should include coverage of inves-
tigative modalities like CT in the acute
trauma setting to reduce the time
between presentation and CT scan for
head injury patients.

ii. Government should provide more CT
machines in other peripheral hospitals
to help with the prompt diagnosis and
management of patients with trauma.

iii. Improvement in road infrastructure and
strict enforcement of existing traffic
regulations to improve safety on our
roads.
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