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ABSTRACT

Introduction: Head injuries or craniocerebral trauma is one of the leading causes of deaths in trauma setups with varied
etiologies like RTA (Road traffic accidents), assaults, fall etc. CT remains essential for detecting lesions that require immediate
neurosurgical intervention as well as those that require in-hospital observation and medical management.

Objectives: To evaluate the role of CTindiagnosing different type of lesions following head trauma.

Methods: Study of 100 patients presenting with head trauma to MGM hospital, Kamothe, Navi Mumbai was done with ct scan
duringjuly 2016 to dec2016.

Results: In the present study contusions were noted in 53 patients. These contusions were commonly seen in the temporal region
31, followed by frontal 26, parietal 21, occipital 5, cerebellar 4 and other regions. Other lesions which were seen on CT scan are,
Fractures 51, Cerebral edema 45, Mass effect 26, Subdural hematoma 20, Extradural hematoma 19, Intracerebral hematoma
17, Subarachnoid hemorrhage 12, Intraventricular hemorrhage 10 and Pneumocephalus 06.

Discussion: The major advantages of CT scan lies in the fact that, the treatable lesions can be diagnosed early and treated
accordingly, before it causes secondary lesions like mass effect, brain herniations etc. These secondary lesions can cause
significant morbidity and mortality.

Conclusion: Computed Tomography was found to be more sensitive in detecting basal skull fracture which was not detected on

routine plain X-ray skull. Contusions were the most common lesions resulting from cranio- cerebral trauma.

INTRODUCTION:

Head trauma or craniocerebral trauma is one of the leading causes
of death in age groups of 15-45 years. The primary goal of imaging
the trauma patient is to quickly and accurately identify treatable
lesions before secondary injury to the brain occurs. CT scan is
ideally suited to evaluate patients immediately after trauma.
Studies have estimated that nearly 1.6 million head injuries occur
in the United States each year, resulting in over 50,000 deaths and
over 70,000 patients with permanent neurological deficits. Head
injury reduces the level of physical and mental health of a country
thereby increasing the socioeconomic burden .Skull x-rays was the
most preferred imaging modality for head trauma until invent of ct
scans which is now the modality of choice. RTA is most common
cause of head trauma most common in age group of 15-45years.
This study confirms the efficacy of CT scans in assessing both
intracranial and extra cranial lesions following head injuries.

AIMS AND OBJECTIVES:

1) To evaluate the role of CT in diagnosing different type of
lesions following head trauma.

2) To study the most common etiology causing head trauma in
Navi Mumbai.

MATERIALS AND METHODS:

SOURCE OF DATA: Fifty patients presenting to casualty within the
study period will be subjected to computed tomography scans
which includes inpatients, out patients and referred patients to
MGM Hospital, Kamothe, Navi Mumbai.

Method of collection of data:

a) STUDY DESIGN: prospective study

b) STUDY PLACE: Department of Radio Diagnosis, MGM
Hospital, Kamothe, Navi Mumbai.

¢) STUDY DURATION: July 2017 to December 2017

d) Samplesize: 100

e) INCLUSION CRITERIA: All cases referred for C. T. scan with
cranio-cerebral trauma amongst the admitted patients at
MGM Hospital, Navi Mumbai

f)  EXCLUSION CRITERIA:

1. Known hypertensive and diabetic patients receiving anti-
coagulantdrugs

l

2. Patients with known bleeding disorders

3. Patients with history of previous cerebro-vascular accidents.

4. Patients having major injuries like liver and splenic rupture and
flail chest.

g) METHODOLOGY:

The patients presented for CT scans and following information
was retrieved like age, gender, mode of injury like road traffic
accident, assault, fall etc, time of injury, clinical indications for CT
scans were documented. The presence or absence of headache
(whether diffuse or local), vomiting, drug or alcohol intoxication,
deficits in short-term memory, post-traumatic seizure, history of
coagulopathy and physical evidence of trauma above the clavicles.
CT was assessed for many different forms of parenchymal injury
and various types of skull fractures. Head injury was defined as
mild, moderate or severe based on “Glasgow Coma Scale” (GCS).

CTPROTOCOL:

After the examination of the cervical spine for any evidence of
injury, the patients were examined with CT scanner in the supine
position. The Gantry tilt was given in the range of 0-25 degrees, so
as to parallel the scan plane to the orbito-meatal line. Contiguous
axial sections of slice thickness of 5Smm and 8 mm were taken in
the posterior fossa and the supratentorial region respectively.
Thinner sections were also obtained in the region of interest. Bone
algorithms with wide window settings were studied to visualize
any fractures of the skull.

The Computed Tomography findings in patients with cranio-
cerebral trauma were noted as follows:

Fractures

Contusions
Cerebraledema
Intracerebral hematoma
Extradural hematoma
Subdural hematoma
Intraventricular hemorrhage
Subarachnoid hemorrhage
Mass effect
Hydrocephalus
Pneumocephalus
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REVIEW OF LITERATURE

Wilhem Conrad Roentgen, a German physicist, discovered X-rays
on November 8, 1895. Since the discovery of effect of X-ray on
photographic films, radiological imaging systems aimed at
extracting maximum information contained in the emergent
beam.’

Computed Tomography is a type of cross sectional X-ray imaging
of the body in any plane using mathematical algorithms. Like most
discoveries and inventions, Computed Tomography was the end
product of years of work by numerous investigators.

An Austrian mathematician, J. Radan, working with gravitational
theory provedin 1917 that a two or three dimensional object could
be reproduced from an infinite set of all its projections.”® Thus,
mathematical concept of Computed Tomography was established
55 years before the production of commercial Computed
Tomography scanner. In 1961 'Olendrof', being a neurologist
recognized the potential for this reconstruction technique in the
study of the biological system. "'

In 1962-63 'Cormack’ suggested that Fourier transforms and back
projection can be applied to Tomography."”

At the annual congress of the British Institute of Radiology, in April
1972,G.N.Hounsfield', a senior research scientist at English
Musical Instruments(EMI) limited in Middlesex, England,
announced the invention of a revolutionary new imaging
modality, which he called “Computed Axial Transverse
Scanning”.”

RESULTS:

A total of one hundred in patients, who were clinically diagnosed
as head injury were sent for CT scan and were included in the
present study.

Table No. 1. Incidences of different modes of injury

Type of Injury No. of Cases Percentage
*RTA 63 63.00

FALL 33 33.00
ASSAULT 01 01.00
OTHERS 03 03.00
TOTAL 100 100.00

* Road Traffic Accident

Table No. 2. Incidence of the types of fractures as observed
on CT Scan

Type of Fracture |No. of Cases Percentage
Linear 31 60.70%
Depressed 10 19.60%
Skull Base 10 19.60%
TOTAL 51 100.00

Table No. 3. Number of patients showing various lesions as
observed on CT Scan

Lesions Cases Percentage
Contusions 53 57.60
Cerebral Edema 45 48.90
Mass Effect 26 28.20
Subdural Hematoma 20 21.70
Extradural Hematoma 19 20.60
Intra cerebral Hematoma 17 17.00
Subarachnoid Hemorrhage 12 13.00
Intraventricular Hemorrhage 10 10.80
Pneumocephalus 06 06.52
Fractures 51 55.40

In the present study contusions were noted in 53 patients

(57.60%). These contusions were commonly seen in the temporal
region 31 (60.20%), followed by frontal 26 (49.05%), parietal
21(39.50%), occipital 5 (09.40%), cerebellar 4 (07.50%) and
other regions. Other lesions which were seen on CT scan are,
Fractures 51 (55.40%), Cerebral edema 45 (48.90%), Mass effect
26(28.20%), Subdural hematoma 20 (21.70%), Extradural
hematoma 19 (20.60%), Intracerebral hematoma 17 (18.40%),
Subarachnoid hemorrhage 12 (13.00%), Intraventricular
hemorrhage 10 (10.80%) and Pneumocephalus 06 (06.52%).

DISCUSSION:

According to Lindell (1994) the incidence of RTA was 20-50%.
Butin the present study it was found that the incidence of RTA was
high i.e., 63%. This can be attributed to the reason that MGM
Hospital is in close proximity to the National Highway and with
rapid urbanization there is increase in the number of vehicles and
population with more movement of people (Table No. 1).

The major advantages of CT scan lies in the fact that, the treatable
lesions can be diagnosed early and treated accordingly, before it
causes secondary lesions like mass effect, brain herniations etc.
These secondary lesions can cause significant morbidity and
mortality.

Linear fractures of the skull vault can be appreciated on plain X-ray
of skull. But basal fractures are difficult to appreciate. In a study
conducted by Zimmerman and associates, the plain X-ray failed to
appreciate fracture in 4 patients, 3 of which had basal fractures.” In
the present study plain X-ray skull did not show basal fracturesin 9
patients. However in one patient petrous temporal bone fracture
extending as hairline fracture in to the parietal bone was seen.

Contusions are one of the commonly seen lesions after cranio-
cerebral trauma. Dublin reported an incidence of 40%.’ In the
present study the incidence of contusions was 53%. This high
incidence is due to selection of only moderate to severe injury
patients for CT scan, few mild injury patients being under
observation by neurologist and neurosurgeons (Table No. 3)

Factors influencing poor outcome are patient age, number and
size of lesions, rapid rate of subdural hematoma accumulation and
delayed surgical evacuation, symptoms of raised intracranial
pressure and integrity of brain stem.

CASES:

Figure 1: Axial NECT in a patient with trauma shows
SUBGALEALHEMATOMA (Arrows) in the left parietal region

Figure 2: Axial NECT scan image shows ACUTE EXTRADURAL
HEMATOMA (Arrows) in the left parietal region

o 38 |
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Figure 3: Axial NECT in a patient with trauma shows DIFFUSE
AXONAL INJURY (Bilateral frontal white matter
hyperdensities (Arrows) with diffuse CEREBRAL EDEMA

CONCLUSION:

1. Road traffic accidents were found to be commonest mode of
injury.

2. Linear fractures were found to be the common type of skull
fractures.

3. Cases graded as severe head injury by the Glasgow Coma
Scale comprised the bulk of the study.

4. Computed Tomography was found to be more sensitive in
detecting basal skull fracture which was not detected on
routine plain X-ray skull.

5. Contusions were the most common lesions resulting from
cranio cerebral trauma.

6. Subdural hematoma was the commonest cause of morbidity
and mortality in cranio cerebral trauma.

7. With the availability of spiral/ helical, Multi Detector CT
scanning time has been cut down drastically.

Computed Tomography was found to be more sensitive in
detecting basal skull fracture which was not detected on routine
plain X-ray skull. Contusions were the most common lesions
resulting from cranio- cerebral trauma.
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