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ABSTRACT
Objectives

The aim of this study is to determine the frequency of utilization, yield for brain injury, incidence of missed injury,
and variation in the use of computed tomography (CT) for ED patients with minor head injury.

Setting

The emergency and radiology department of General Hospital Lahore.

Methods

It was an observational study. A series of 400 consecutive patients who had been attended at two with minor
head injury were prospectively enrolled in this study. In all cases clinical signs and symptoms were collected and
a cranial computerized tomography (CT) scan was obtained. The relationship between the occurrence of clinical
findings and appearance of intracranial posttraumatic lesions on cranial CT was analyzed by chisquare tests
and statistic logistic regression methods, with 95% confidence intervals.

Results

400 patients, 51(12.8%) presented brain injuries on CT scan. All patients with abnormal CT scans had at
least one of the following factors (risk factors): posttraumatic amnesia, loss of consciousness, posttraumatic
seizure, headache, vomiting, focal neurological deficit, skull fracture, coagulopathy or antecedent of treatment
with anticoagulants and patient age older than 60 years. No abnormal CT scans were found among patients
without any of those risk factors on admission. Vomiting, skull fracture and age greater than 60 years were risk
factors significantly correlated to an abnormal cranial CT after head injury. The presence of several risk factors
in a patient increased the probability of posttraumatic lesion on CT scan.

Conclusions

Our study conducted which contain clinical risk factors that can be used as a guide to predict the probability of
abnormal CT following minor head injury.
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INTRODUCTION

Head injuries are the most common types of trauma
seen in emergency departments. A head injury is
defined as an injury that damage to the brain and skull
as a result of any trauma.! Head injury is the leading
cause of death worldwide due to road traffic accidents.
Due to head injury some of these patients die or suffer
serious morbidity requiring months of hospitalization
and Head injury is classified as having a “minimal” or
“minor” head injury. 2

Minor head injury is the most common type of head
injury. A minor head injury is defined as an injury (like
a bump or a cut) to the brain or skull. It’s symptoms
include headache , nausea, dizziness, vomiting and
blurred vision.? Minor head injury (MHI ) represents
the most common type of head injury assessed in
emergency departments, reaching nearly the 85% of
cases.* Most of the patients with minor head injury
can be discharged without sequelae after a period of
observation, in a small proportion of patients, their
neurologic condition deteriorates and requires
neurosurgical intervention for intracranial
hematoma.!® For diagnosis of minor head injury CT
scan is used. The term “computed tomography,” or
CT, refers to a computerized x-ray imaging procedure.5
Minor head injury symptoms such as headache,
vomiting, loss of consciousness (LOC) or amnesia, and
post-traumatic seizure are the common indication for
the CT brain. Indications for CT scan might be
different based on the main outcome measures, which
could be the presence of any abnormal lesion. Patients
with moderate or severe head injury, defined as a
Glasgow Coma Scale (GCS) score of 12 or less are
obvious candidates for urgent CT.°.

It has became apparent that excess mortality and
delayed diagnosis could be reduced in head injury by
early use of computed tomography (CT). At the same
time, plain skull radiography has been discouraged
because of its very low yield. With the use of CT scan
in minor head injury diagnosis can be made on time.”
The brain computed tomography (CT) scan is a good
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investigation to rule out the minor head injury. 3In
recent years, the use of CT for minor head injury has
become increasingly common.® The increased use of
CT adds substantially to health care costs and exposes
a large number of patients each year to the potentially
harmful effects of ionizing radiation.? Therefore, there
is a little controversy about use of CT scan for minor
head injury patients. Therefore, Clinical features can
also be used to identify which patients with minor
brain injury need CT scanning.!®

The use of computed tomography (CT) in the
emergency department is important in the early
diagnosis of intracranial damage and to make a
accurate decision for treatment in combination with
clinical findings.!* The aim of this study is to
determine the frequency of utilization, yield for brain
injury, incidence of missed injury, and variation in the
use of computed tomography (CT) for ED patients
with minor head injury.!2

Methods:

This prospective cohort study included all patients
with MHI (GCS score of 15), who were older than 6
years old and had been assessed in the emergency
department of General hospital Lahore between June
2024and June 2025. Initially a literature review of the
risk factors associated with the presence of intracranial
lesions on cranial CT of MHI patients was carried out.
Ten clinical sign and symptoms or previous medical
conditions were selected as risk factors to be tested.
Sign includes vomiting, nausea, headache and Vertigo
etc.

Results:

All patients were examined and scanned in order to
find intracranial injuries. 400 were included both male
and female. 175 were female and 225 were male. The
most common cause of head injury was motor vehicle
accident (88.2%). Fall (7.1%) and assault (3%) were

the next, respectively.

Gender:
Gender Frequency Percentages
Female 175 43.8
Male 225 56.3
Total 400 100

https://rinmsreview.com

| Ahsan et al., 2025 |

Page 320




QQO RINMSR
o G() Review Journal of Neurological

& Medical Sciences Review

Volume 3, Issue 4, 2025

-~

A

< B

Indications:

TABLE NO.1
Clinical Findings Frequency Percentages
Headache 339 84.8
Vomiting 125 31.3
Vertigo 135 33.8
Seizures 22 68
Short term memory deficit 29 7.3
Alcohol intoxication 19 4.1
Loss of consciousness 321 80.3

The clinical findings of the study shows that 339
individuals (84.8%) identified headaches as their most
common complaint. Vertigo (33.8%), vomiting
(31.3%), and loss of consciousness (80.3%) were other

common symptoms. 22 patients 68.0% of the total,
had seizures. Furthermore, alcohol intoxication was
observed in 19 cases (4.1%) and short-term memory
impairments were observed in 29 patients (7.3%).

TABLE NO.2

Radiological Findings Frequency Percentages
Infarction 36 9.0
Hemorrhage 54 13.5
Contusion 65 16.3
Brain herniation 16 4.5
Edema 35 8.8
Midline shift 30 7.5
Hydrocephlus 19 4.8
Hematoma 67 16.8
Trauma above clavicle 56 14.0
Fracture 51 12.8

The radiological studies shows that the most frequent
finding, Hematoma, was seen in 16.8% of cases,
closely followed by contuse on in 16.3% of instances.
Hemorrhage occurred in 13.5% of instances, and 14%
of patients had trauma above the clavicle. In 9% of
cases, infarction was discovered, and in 12.8% of cases,
fractures were observed. Edema (8.8%), midline shift
(7.5%), and hydrocephalus (4.8%) were among the

other conditions. Brain herniation was the least
frequent finding, occurring in 4.5% of the patients.

Discussion

The evaluation of patients with minor head injury
(MHI) continues to pose a diagnostic challenge,
particularly in determining the appropriate use of
brain computed tomography (CT) scanning. While

https://rinmsreview.com

| Ahsan et al., 2025 |

Page 321



o
(
L

‘7‘\\ ,k ).
\ /‘2 =%

ﬁ

3

"RINMSR

A e Review Journal of Neurological
g_, (4‘&: & Medical Sciences Review

v“) v’l

4

CT is the gold standard for detecting intracranial
injuries, its widespread use in patients with minor
trauma has raised concerns regarding overutilization,
radiation exposure, and healthcare costs. Specific
clinical findings such as loss of consciousness,
amnesia, vomiting, seizures, focal neurological deficits,
signs of skull fracture, and a Glasgow Coma Scale
(GCS) score less than 15 two hours post-injury. Qur
findings are consistent with previous literature in
highlighting these features as critical predictors of
intracranial pathology in minor head trauma.
Radiological abnormalities such as hematoma (16.8%)
and contusion (16.3%) were significantly associated
with clinical indicators such as short-term memory loss
(7.3%), headache (84.8%), vomiting (31.3%), and loss
of consciousness (80.3%) in our study of 400 patients
with head injuries. These results are in alignment with
previous studies by Stiell et al. (2001) and Smits et al.
(2007), which emphasize the importance of symptoms
like LOC, vomiting, severe headache, amnesia, and
indications of skull fracture as significant predictors of
intracranial injury. They also support the use of CT
imaging in patients with mild head injury (MHI). The
importance of clinical evaluation in guiding imaging
decisions for identifying severe mental pathology is
highlighted by both studies.?*

In our study of 400 head injury patients, clinical
indicators such as headache (84.8%), loss of
consciousness  (80.3%), vomiting (31.3%), and
Intoxication (4.1%) and vomiting (31.3%) have been
frequently reported, which is consistent with the high-
risk features listed by the Canadian CT Head Rule
(CCHR). The application of CCHR, which prioritizes
harmful mechanisms, LOC, and amnesia in assessing
CT need, is further supported by the prevalence of
motor vehicle accidents (88.2%) as a mechanism of
injury. Our results are more consistent with the
increased specificity and selective use of imaging in
CCHR than with the New Orleans Criteria (NOC),
which incorporates broader markers. Radiological
results, such as hematoma (16.8%) and contusion
(16.3%), support the value of tailored CT use based on
clinical risk factors. This is in line with Smits et al.
(2005), who showed that CCHR effectively lowers the
number of unnecessary CT scans.2®

A study by Haydel et al.(2000) Computed tomography
(CT) is widely used as a screening test in patients with
minor head injury, although the results are often
normal. They performed a study to develop and
validate a set of clinical criteria that could be used to
identify patients with minor head injury who do not
need to undergo CT. They established a clinical

Volume 3, Issue 4, 2025

decision to rule identifying LOC, headache, vomiting,
and signs of skull fracture as high-yield predictors for
intracranial injury. Our findings support the use of
these criteria in guiding imaging decisions in
emergency setting.7

Although routine imaging is discouraged in low-risk
mild head injury cases, Mower et al. (2005) highlighted
the ongoing issue of over triage in ERs, where CT
scans are often ordered in advance because of patient
expectations, medicolegal concerns, and diagnostic
uncertainty. Their findings demonstrate the need for
stricter adherence to clinical decision standards to
minimize unnecessary CT use. Radiological results of
hematoma (16.8%) and contusion (16.3%) were
significant in comparison to vomiting (31.3%) and loss
of consciousness (80.3%). Although our findings
promote customized CT wuse based on clinical
indications, overtriage may still happen even when
evidence-based recommendations like the Canadian
CT Head Rule are applicable.?

Our analysis supports a more judicious application of
CT scanning, emphasizing the value of validated
clinical decision rules. Incorporating such guidelines
in routine practice not only improves patient safety by
minimizing radiation exposure but also optimizes
resource utilization in emergency departments.

Conclusions

Our study conducted which contain clinical risk
factors that can be used as a guide to predict the
probability of abnormal CT following minor head
injury.
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