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ABSTRACT

BACKGROUND: Computed Tomography scan of
the head has become the imaging modality of choice to
identify intracranial injuries due to its sensitivity for
demonstrating pathologies from the soft tissue (brain)
to the skull (cranium).

OBJECTIVES: To evaluate the pattern of
Computed Tomography (CT) scan findings of head
among children with traumatic and non-traumatic
injuries and their age and sex distributions.

METHODS: A retrospective study was conducted
reviewing 67 head scans on Computed Tomography of
patients with age ranged from 6 months to 18 years
with traumatic and non-traumatic injuries, using
16-Slice Phillips brilliance scanner, for a period of
2 years, 11 months (May 2011 to April 2014).
Permission to carry out the research was obtained
from the research and ethical committee of Federal
Teaching Hospital Gombe. Information on age, sex,
clinical indications and CT findings were obtained
from the radiology archive and recorded on a data
capture sheet. Descriptive statistics such as mean,
percentages, frequencies and standard deviation were
generated using the Statistical Package for Social
Sciences (SPSS) version 19.0.

RESULTS: A total of 67 reports were reviewed, with
64.18% (43) males and 35.9% 24 females.
Participant's ages ranged from 6 months to 18 years
with mean age 3.5£1.8. The most affected age group
was 0-6 years, with 37.3% (25).

Nontraumatic injury findings had higher occurrence
with 61.2% (41) compared with traumatic injury
findings with 38.8% (26). Cerebral infarction was
more among the males with 5.97% (4).

CONCLUSION: The incidence of head injury is
generally higher in males. Non-traumatic injury has a
higher incidence of occurrence and younger children
(0-6 years) were seen to be more affected in the study.

KEYWORDS: Children, traumatic injury, non-
traumatic injury, Computed Tomography.

INTRODUCTION

Head injury is very common among children, a small
number of children that appear well, may have serious
injury with potential for deterioration, though a vast
majority of children with head trauma have minor
injury'. Some anatomical feature that predisposes the
younger child to head injuries includes; large head-to-
body ratio, a relatively weak neck, a thinner skull, and a
larger subarachnoid space in which the brain is free to
move’,

Traumatic Brain Injuries (TBI) are among the most
common types of brain injuries. They usually occur
when the head is hit hard or whipped violently back and
forth, that is when something happens outside the body.
Non-Traumatic Brain Injuries (NTBI)} occur when
something from within alters the healthy functioning of
the brain or as aresult of things going on within the body.
Non-Traumatic Brain Injuries are less common than
TBI**. Non-Traumatic Brain Injury is also referred to
as acquired brain injury’.
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In the field of brain injury, acquired brain injuries are
typically considered any injury that is non-traumatic. [tis
an injury to the brain which is hereditary, congenital,
degenerative or induced by birth trauma™.

Computed Tomography scan of the head is usually
carried out in peadiatric patients in all cases of moderate
and severe head trauma as it has become the imaging
modality of choice to identify intracranial injuries in
injured patients due to its sensitivity for demonstrating
mass effect, ventricular size and configuration, bone
injuries and acute haemorrhage” *. Current published
clinical guidelines recommend that CT should be the
initial investigation in the acute situation when inflicted
brain injury (IBI) is suspected’. The use of CT scan has
greatly improved diagnostic work up of children with
traumatic and non-traumatic brain injuries .

Cranial CT is a common tool used to evaluate patients in
the emergency department with a wide variety of
suspected intracranial disorders’. The increase in the
number of children being referred for CT scan and other
radiologic examinations in North Eastern Nigeria has
being on the upswing due to the insurgency (Boko
haram) and other reasons ranging from traumatic
(domestic and RTA) and non-traumatic head injuries
where the young children are not speared. This study is
aimed at evaluating the pattern of Computed
Tomography findings in children with traumatic and
non-traumatic head injuries and their age and sex
distributions in Federal Teaching Hospital Gombe.

MATERIALSAND METHODS

A retrospective study was conducted reviewing 67 head
CT scan findings of children aged 6 months to 18 years
with traumatic and non-traumatic injuries, using 16-
Slice Phillips Brilliance Scanner; (Model
453567078851, Ohio 44143 USA, 2010) was
conducted for a period of 2 years and 11 months from
May 2011 to April 2014. Permission to carry out the
research was obtained from the research and ethical
committee of Federal Teaching Hospital Gombe.
Information on date of examination, patient CT number,
age, sex, clinical indications and CT findings were
obtained from the radiology archive and recorded on a
data capture sheet by the researchers. Descriptive
statistics such as mean, percentages and frequencies and
standard deviation were generated using the Statistical
Package for Social Sciences (SPSS) version 19.0.

RESULTS

A total number of 67 patients record with traumatic
and non-traumatic head injuries CT scan report were
reviewed in the study. Participants' age ranged from 6
months to 18 years with amean age of 3.5+1.8.

Males were found to have a higher occurrence among
the population studied with an overall frequency of
64.18% (43) than females with 35.82% (24). There
were 17.9% (12) males and 19.4% (13) females within
age range from 0-6 years, about 23.81% (16) males
and 7.46% (5) females within the age group of 7-12
years and 22.4% (15) males and 8.96% (6) females
within the age group of 13-18 years (Fig 1).

Head injury due to trauma (domestic) had the highest
occurrence with 18.4% (13) as the reason for request
of examination, other indications include, injury due
to Road Traffic Accidents (RTA) with 14.9% (10),
abnormal mental status with 13.4% (9), neoplasm and
seizure with 10.4% (7) each, headache with 9.0% (6),
convulsion with 6.0% (4), encephalopathy with 4.5%
(3), signs of fracture and stroke both had 1.5% (1)
(Table 1).

Other findings in the study ranged from normal study
with the highest frequency of 38.80% (26) subdural
haematoma with 8.96% (6) skull fracture, neoplasm
and cerebral infarction with 57.46% (5) each, oedema
and cerebral atrophy with 5.97% (4) each,
intracerebral haemorrhage with 4.48% (3), maxillary
sinusitis and contusion with 2.99% (2) each and
hydrocephalus, epidural haematoma, encephalocele
sinus thrombosis and meningitis with 1.49% (1) each
for both traumatic and non-traumatic cases (Table 2).

The distribution of findings in relation to sex include,
normal findings with 22.34% (15), in the males and
16.42% (11) in the females, cerebral infarction and
oedema with 5.97% (4) each in the males and 1.49%
(1) and 0% (0) each respectively in the females,
subdural haematoma and neoplasm and skull fracture
with 4.48% (3) each, in the males, and 4.48% (3),
2.99% (2) and 2.99% (2) each respectively in the
females (Table 3).
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On the distribution of traumatic and non-traumatic
findings among the age groups, participants within the
age groups of 0-6 years, had traumatic findings with
10.45% (7), and non-traumatic findings with 26.86%
(18), and those within the age group of 7-12 years had
traumatic findings with 16.42% (11), non-traumatic
findings with 14.93% (10), while those within the age
group of 13-18 has traumatic findings had 11.94% (8)
and non-traumatic findings with 19.40% (13) (Table
4).

Non-traumatic findings had a higher occurrence
among the study population with 61.2% (41), while
traumatic findings had 38.8% (26) (Fig 2).

Bar Chart

Sex
207

Male

Female

Count

Table 2: Distribution of Traumatic and Non-traumatic Findings

Findings Traumatic Non-traumatic Total
Normal Study 5(7.46%) 21(31.34%) 26(38.80%)
Maxillary Sinusitis 0 (0%) 2(2.99%) 2(2.99%)
Contusion 2(2.99%)  0(0%) 2(2.99%)
Subdural Hematoma 6(8.9%)  0(0%) 6 (8.96%)
Hydrocephalus 0 (0%) 1(1.49%) 1(1.49%)
Skull Fracture 5(7.46%) 0 (0%) 5(7.46%)
Neoplasm 0 (0%) 5(7.46%)  5(7.46%)
Intracerebral Hemorrhage 3(4.48%) 0 (0%) 3 (4.48%)
Cerebral Infarction 1(1.49%)  4(5.97%) 5(7.46%)
Epidural Hematoma 1(1.49%) 0 (0%) 1(1.49%)
Oedema 2(2.99%) 2 (2.99%) 4 (5.97%)
Encephalocele 0 (0%) 1(1.49%)  1(1.49%)
Cerebral Atrophy 1(1.49%) 3(4.48%) 4(5.97%)
Sinus Thrombosis 0 (0%) 1(1.49%) 1(1.49%)
Meningitis 0 (0%) 1(1.49%) 1(1.49%)
Total 26 (38.80%) 41 (61.20%) 67 (100%)

Table 3: Distribution of Findings among Gender

Findings Male Female Total
Normal Study 15(22.39%)  11(16.42%) 26(38.81%)
Maxillary Sinusitis 1(1.49%) 1(1.49%) 2 (2.99%)
AB Contusion 1(1.49%)  1(1.49%)  2(2.99%)
Fig 1: Frequency of Age and Sex Distribution of Participants Subdural Hematoma 3(4.48%) 3(4.48%) 3 (4.48%)
Hydrocephalus 1(1.49%) 0 (0%) 1(1.49%)
Table 1: Indications for Head CT Scan Skull Fracture 3(4.48%) 2 (2.99%) 5(7.46%)
Indications Frequency Percentage (%) Neoplasm 3(4.48%) 2 (2.99%) 5(7.46%)
Headache 6 9.0 Intracerebral Hemorrhage 2 (2.99%)  1(1.49%)  13(4.48%)
Seizure 7 10.4 Epidural Hematoma 1(1.49%) 0 (0%) 1(1.49%)
A.bnormal Mental Status 9 13.4 Oedema 4(597%)  0(0%) 4(5.97%)
Signs of Fracture ! L5 Encephalocele 1(1.49%)  0(0%) 1(1.49%)
Neurological deficit (Stroke) 1 1.5
Infections 6 9.0 Cerebral Atrophy 2(2.99%)  2(2.99%) 4 (5.97%)
Encephalopathy 3 45 Sinus Thrombosis 1(1.49%) 0 (0%) 1(1.49%)
Neoplasm 7 10.4 Meningitis 1(1.49%) 0 (0%) 1(1.49%)
Injury due to RTA 10 14.9 Total 43 (64.18%) 24 (35.82%) 67 (100%)
Domestic Trauma 13 19.4
Convulsion 4 6.0
Total 67 100
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Table 4: Distribution of Findings in Relation with Age

Age (Years) Traumatic Nontraumatic Total

0-6 7(10.45%) 18 (26.86%) 25 (37.31%)

7-12 1(1642%) 10 (14.93%) 21 (31.34%)

13-18 8 (11.94%) 13 (19.40%) 21 (31.34%)

Total 26 (38.8%) 14 (61.2%) 67 (100%)
TIN

20

T T
Traumatic Non Traumatic

TIN

Fig 2: Percentage of Traumatic and Non-traumatic Findings

DISCUSSION

This study reviewed the reports of 67 patients records
with their indications and CT findings.

A high occurrence of male patients in comparison to
female patients was seen with 64.18% males and 35.82%
females giving a male to female ratio of 1.8:1. This high
prevalence of male was also seen in the studies
conducted by Atabaki et al.” and Rogers et al.” where
males had high prevalence of 64.1% (ratio 1.8:1) and
69% (ratio 2.2:1) each. This could be attributed to the
more adventurous nature of boys and more likelihood to
been involved in risky sports compared to females
especially in growing children.

Age group of 0-6 years had the highest incidence of non-
traumatic injuries with 18 (26.87%), while traumatic
injuries were the highest among those within 7-12 years
with 11 (16.42%). There could be an age related etiology
as non-traumatic injuries was seen to be high among
participants within the age range of 0-6 years, while
children within the age group 7-12 years are mostly
school kids who are involved in more play and active
movements that could predispose them to sustaining
traumatic injuries.

The study found a greater occurrence of non-traumatic
injuries with 61.20%, and neoplasm had the highest
occurrence with 7.46%, followed by cerebral infarction
with 5.97%, hydrocephalus with 1.49% and meningitis
with 1.49%. This is in contrast with the findings in a prior
report where obstructive hydrocephalus had 13.2% and
general brain atrophy with 91% dominate the non-
traumatic findings .

Among traumatic injuries seen 37.80%, subdural
haematoma had (8.96%), skull fracture with (7.46%)
epidural haematoma with (1.49 %) having the least
occurrence. This is similar to the traumatic findings in
Dietrich et al.,"” study where intracranial injuries had
12% and concomitant fracture had 5% of the findings.
Trauma with (17.9%), and RTA with (14.9%), accounts
for the major cause of injuries as also obtained in similar
studies by Ogbeide et al.” where most of the injuries
60.3% of the cause of traumatic injuries was RTA and
22.7% and in Adeyemo and Udoh,” study with motor
accidents having a frequency of 60.3% and falls 22.7%.
The incidence of normal findings 38.80% in our study
draws attention to the justification of the examination
considering the age and dose received during CT scan
examinations.

The positive findings in this study was relatively high
with frequency of 61.2%, this is in contrast with studies
by Atabaki et al.” where positive findings were recorded
in only 6.5% of the CT scan and Fundario et al."” with
31% of positive findings. This however, could be due to
the fact that cranial CT is obtained liberally in patients
with head trauma in developed countries, where they are
readily available’, which is not the situation obtained in
the region of study where CT scans are mostly carried out
in patients presenting with obvious indication for study
and if the socioeconomic status of the patient can afford
the cost as the examinations are relatively expensive..
Although the sample size in this study was small, the
study however, provides baseline information in the
study location, and studies using larger population are
suggested by the researchers.
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CONCLUSION

Findings from this study revealed high incidence of non
traumatic injuries which is more prevalent among males
than females with a ratio of 1.8:1. Neoplasm and cerebral
infarction were among the most common non-traumatic
injuries, while subdural haematoma and skull fracture
were the most common among the traumatic injuries and
these findings are generally higher in younger children
between 0-6 years of age.
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