Original Article

Role of Computed Tomography in Pediatric Traumatic Brain
Injury and its Correlation with Glasgow Coma Scale at
Presentation
Ahmad Imran,1 Abid Ali Qureshi,2 Amna Tariq3

Abstract
The study was aimed at documenting the relationship
between Glasgow coma score with imaging findings
on computed tomography in children with traumatic
brain injury. Un-necessary radiation exposure can be
detrimental in pediatric age group and can lead to an
increased risk of radiation induced malignancies.
Patients and Methods: This retrospective study was
conducted in Department of Radiology Lahore from
15.8.11 to 15.11.11. It included 48 children who presented in emergency department with history of fall or
trauma to head. These patients underwent computed
tomography using standard imaging protocols. All the
data was analyzed by using SPSS version 17.
Results: A total of 48 patients from 6 months to 15
years of age with history of fall or trauma to head who
underwent CT scan were included in study. 20 (42%)
patients revealed normal study. Extra/intra axial bleed
is noted in 11 (23%), evidence of cerebral edema was
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noted in 4 (8%) patients. 9 (19%) patients had fracture
of skull bones and cephalhematoma was noted among
4 (8%) patients. Imaging findings were seen in majority of the patients with GCS less than 13/15.
Conclusion: Neuroimaging can serve as a useful
guide regarding management of traumatic brain injury
however un-necessary radiation exposure is detrimental in pediatric age group. A correlation between
GCS and decision regarding imaging can serve as an
effective approach to decrease rates of neuroimaging
after pediatric head trauma.
Key Words: Computed tomography, head injury,
GCS

Introduction
Pediatric head trauma is one of the most common
indication for computed tomography and results in
greater than 650,000 emergency department visits in
the United States every year.1 Among all the causes
road traffic accidents and falls are the major cause of
pediatric head injury.2,3 Children are more susceptible
to head injury as they have large head to torso ratio
and thin cranial vault. The common patterns of injury
include skull fractures, bleed, hematomas and cerebral
edema. As children are very sensitive to radiation
induced malignancies the judicious use of CT scan is
very important.
Computed tomography has a key role in diagnosis
of traumatic brain injury and to guide regarding further
management. However un necessary imaging should
be avoided as the lifetime risk of death due to radiation
induced malignancy from one head CT is 1 in 1500 in
a one year old infant and 1 in 5000 in a 10 years old
child.4 In a study conducted by Gulsen I et al in infants
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and children with minor head trauma, most CT scans
were unnecessary and the most common reason for
requesting a CT was fear of malpractice litigation of
physicians.5
Clinical assessment and GCS score plays a key
role in decision making regarding CT scan of patient
so that unnecessary imaging can be avoided in low risk
patients. Mechanism of injury and GCS are related to
abnormal CT findings.6Identification of children who
are having low risk is very important as radiation
exposure is detrimental in pediatric age group.
The goal of our study was to establish a correlation between positive CT findings and Glasgow coma
scale at presentation so that un necessary CT scans can
be avoided. This will aid in reducing the sedation and
radiation risk. Children are ten times more susceptible
to radiation induced cancer than adults.12 Pediatric
population has longer life expectancy therefore the
chances of manifestation of radiation induced effects
are high.13

Patients and Methods
The study was conducted at Department of Radiology,
Lahore for a period of three months from 15-08-11 to
15-11-11. A total of 48 patients with ages six months
to fifteen years with history of head injury were
included. Demographic data. Clinical history and Glasgow coma scale were documented at the time of presentation. The patients having clinical suspicion of
non-accidental injury or any bleeding disorder were
excluded from the study. CT scan brain from base
of skull to vertex with bone window images without
intravenous contrast were obtained. Scanning was performed with parameters of 120 KVP tube voltage,
165 m As effective tube current, 24 mm/sec table
speed and 512 × 512 matrix size. The data was analyzed by using SPSS version 17.

Results
A total of 48 patients were included in the study,
among those 20 (41.66%) were males and 28 (58.33%)
were females. The common presenting complaints
were vomiting (31%), loss of consciousness (21%),
seizures (06%), irritability (14.5%), bruises/laceration
(17%) and (10.05%) patients had no obvious presenting complaints. The mechanism of injury in 52%
patients was road traffic accident, 27% had history of
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fall from roof, 15% presented with history of fall from
bed and 6% had other causes. CT scans were performed for all the children. 20 scans were normal and 28
were abnormal. Of the children with abnormal CT
scans, 23% (11) had mild extra/intra axial bleed, 19%
(09) had skull fractures 8% (4) had cephalhematoma
and 8% (4) demonstrated evidence of cerebral edema
(Fig. 1). GCS score was 11 or above in all patients
with normal imaging findings (Fig. 2) with only 2
(10%) patients have GCS less than 13/15. In patients
with positive CT findings 89.28% patients had GCS
score 13 or below. 3 patients with GCS 14 or above
had positive CT findings, 2 had linear skull fractures
and 1 had cephalhematoma (Fig. 3). Among these
three patients two presented with history of vomiting
and one had no symptom at the time of presentation.

Discussion
Head injury is one of the most common reason for
pediatric emergency visits. The important causes include automobile accidents, falls and non-accidental
injuries. The imaging modality of choice in such cases
is computed tomography. Symptoms associated with
positive CT scans included headache, nausea, vomiting, seizures and amnesia.7,8
Computed tomography has a key role in diagnosing traumatic brain injury but its use must be justified.
Literature suggests that CT usage must be justified and
controlled.9-11 The most susceptible age group for
radiation induced effects is children aged under two
years.
Glasgow coma scale at the time of presentation
should be documented by taking into account best eye
response, best motor response and best verbal response. In the PECARN study children with altered
mental state or palpable skull fracture with GCS 14 or
15 were considered high risk and were subjected to CT
scan.14 According to CHALICE study a child must
undergo CT scan if GCS is less than 14 or less than 15
in child younger than one year.15 In our present study
most of the patients with GCS 14 or 15 had normal
imaging findings. In patients with GCS 13 or below
spectrum of imaging findings in the form of extra/intra
Dural bleeds, skull fractures, hematoma and cerebral
edema were demonstrated.
Appropriate use of neuroimaging helps in detecting most of the neuro surgical emergencies. Subjecting
high risk patients to imaging so that appropriate management can be undertaken is very important. Early
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Figure 1:

Figure 2:
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Figure 3:

identification of traumatic brain injury will help in
reducing secondary brain damage. Low risk patients as
determined by clinical assessment and GCS can be
managed symptomatically in order to protect these
children from radiation hazard.
Correlation of Glasgow coma scale with imaging
is very important in pediatric age group. The benefits
gained by CT should always be carefully weighed
against the possible harms of radiation exposure. In
CATCH study it is emphasized that CT scan must be
selectively reserved for those patients who are at a
significant risk of traumatic brain injury in order to
avoid risks associated with ionizing radiation.16

References
1.

2.

3.

4.

5.

Conclusion
Traumatic head injury is one of the leading cause of
death and disability in children. Computed tomogramphy remains the standard imaging modality in these
cases however it has risks of radiation-induced malignancy. Children with apparently minor head injury as
indicated by Glasgow Coma Scale of 14 or 15 and absence of any serious presenting complaint can be protected from hazardous effects of ionizing radiation by
avoiding injudicious CT examination.
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