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Background: Apparently normal looking patients after traumatic brain injury can have serious
neurological deterioration, and one of the common causes of such deterioration is extradural
haematomas. This study was conducted to determine the frequency of extradural hematoma and
common types of trauma leading to it among patients presenting with skull fracture due to head injury.
Methods: This cross-sectional study was conducted in the department of Neurosurgery Ayub Medical
College, Abbottabad from June 2011 to June 2012. All patients who were suspected to have Skull
fracture on X-ray skull, during the study period, were included in study after informed consent and later
on CT-Scan brain was done to see for extradural hematoma. Findings were recorded on a predesigned
pro forma including demographic data, radiological findings and the type of head trauma. Results: Out
of 114 patients 85 (74.5%) were males and 29 (225.4%) were females. Age ranged from 2 to 70 years
(18.23±16.5 years). Among these patients the most important cause of head injury was fall from height
in 65(57%), followed by road traffic accidents in 39 (34.2%), and assault in 10 (8.8%) patients. The
most common site of fracture was parietal in 49 (43%) of patients, followed by frontal bone in 28
(24.6%) of patients, occipital bone in 24 (21.1%) of patients, and temporal bone in 23 (20.2%) of
patients. Frequency of extradural hematoma among linear skull fracture was in 34 (29.8%) patients.
Extradural hematoma was most common with parietotemporal linear skull fractures (73.5%).
Conclusion: Extradural haematoma occurs commonly with linear skull fractures, so patients with
linear skull fracture should be properly evaluated with CT brain.
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INTRODUCTION
Head injury is a leading cause of death among adults
younger than 45 years and in children up to 15 years of
age. The mechanical forces in head injured patient result
in compression and shearing of neuronal and vascular
tissue at the time of impact. A series of pathological
events may further lead to brain injury. These secondary
causes are amenable to intervention and may be
worsened by physiological insults.1 Traumatic head
injury affects more than 1.7 million people in the United
States each year including almost a half million
children; 52,000 people die.2
Extradural haematoma (EDH) is accumulation
of blood between the inner table of skull and the
stripped dural membrane.3,4 Extradural hematoma
mostly located in the temporoparietal region in
approximately 70–80% of patients with extension to
adjacent frontal and occipital areas is common.5
Extradural hematoma occurs in 1–2% of head injured
patients.6 Adults suffer head injuries most frequently
due to falls, motor vehicle crashes (82%)2, colliding or
being struck by an object (40%)7, and assaults. Falls
(44%)8 and being struck are the most common causes of
head injury in children2.
One of the causes is blow to the head such as
by hammer or baseball bat. This type of trauma results
in overlying fracture of the skull in 85–95% of cases.3,4
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Experimental evidence indicates that arterial bleeding in
extradural hematoma resulting in pockets creates a
hydraulic “water pressure” effect, progressively
stripping away the dura from the skull and increasing
the size of hematoma.6
Neurological presentation varies according to
location, size and time course of the hematoma. Mostly
patients with an acute extradural hematoma become
symptomatic in less than 24 hours, with 60–75% under
12 hours of trauma.9 The most common
complaints/problems on initial presentation, are lucid
interval (initial brief period of loss of consciousness
with recovery, followed by progressive deterioration of
the level of consciousness9), headache, vomiting, altered
sensorium, neuro-deficit, and bradycardia6, and may
have proptosis.10
In cranio-cerebral injuries the incidence of
extradural hematoma is 1–3%. Posterior fossa EDH is
usually associated with linear fracture of the occipital
bone, diastases of the lambdoid suture, or both. In
children presenting with head injury, EDH is the most
usual presentation, the patient may be conscious and his
state of consciousness may deteriorate unexpectedly due
to herniation of cerebeller tonsils in foramen magnum
with a lethal outcome. So early CT-scan is
recommended in combination of the general condition
of patient like state of consciousness and additional
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cranial injuries.11 Early evacuation should be done either
through craniotomy or craniectomy of sufficient size to
expose the blood clot and the bleeding vessel.12
Mortality from extradural hematoma is
reported in the range from 5–43%, risk factors that lead
to high mortality from extradural hematoma are time
lapse between trauma and surgery, advanced age,
temporal location of hematoma, increased hematoma
volume, pupillary abnormalities, increased intracranial
pressure, low Glasgow coma scale and rapid clinical
progression.5
Skull fracture is a break in the continuity of
one or more of bones in the skull caused by a head
injury. A force severe enough in intensity to fracture the
skull may spread to produce brain damage as well.14
Oozing from fractured ends of the skull leads to
extradural hematoma in approximately 1/3rd of
patients.5 In addition to plain X-ray skull, CT-Scan brain
should be done to diagnose skull fracture and associated
intracranial lesion.13 Overall Frequency of skull fracture
in different age groups is 68–78%.14
The most common source of EDH is arterial
bleeding from middle meningeal artery14 and can also
results from injury to the diploic veins or the venous
sinuses. Extradural hematoma in head injury patient is
well recognized and most rewarding neurosurgical
emergency. It must be diagnosed and evacuated and
early surgical intervention is associated with best
prognosis.15 Frequency of EDH among patients of skull
fracture is 63–85%.14
The valuable tools of assessment in patient
presenting with head injury are skull X-rays and CTscan. CT-Scan is not readily available in Pakistan
especially in rural areas but X-rays are easily available
for diagnosis of skull fracture.14
The objective of this study was to determine
the frequency of extradural hematoma and common
types of trauma leading to it among patients with skull
fracture due to head injury, so as to impart the
importance of complete assessment of patients with
head injury with suspected linear skull fractures either
on clinical grounds or on plain skull radiographs

MATERIAL AND METHODS

Hematoma. Patients with any bleeding disorder or
patients on anti-coagulants were excluded from the
study. Patients presenting after 72 hours of injury were
also excluded from the study.
Demographic data of the patients, mode of
injury and location of injury and CT findings were
recorded on a pre-designed pro forma and analysed
using SPSS-10.

RESULTS
A total of 114 patients were included in study. Among
these patients 85 (74.5%) were male and 29 (25.4%)
were female patients. Age of the patients ranged from 2
to 70 years with mean age of 18.23±16.5 years. Among
these patients the most important cause of head injury
was fall from height in 65(57%) patients, followed by
road traffic accidents in 39 (34.2%), and assault in 10
(8.8%) patients. Fall from height was common in age
ranges 2–20 years in 57 (50%) of patients, while road
traffic accidents was common in the age ranges 10–45
years in 28 (24.5%) of patients, and assault was
common in the age ranges 28–60 years in 7 (6.1%) of
patients. The most commonly fractured bone of skull
was parietal in 49 (43%) of patients, followed by frontal
bone in 28 (24.6%), occipital in 24 (21.1%), and
temporal was fractured in 23 (20.2%) of patients.
Frequency of extradural hematoma among linear skull
fracture was in 34 (29.8%) of patients. Frequency of
extradural hematoma among linear skull fractures was
23.2% among 2–15years of age, 40% among 16–35
years of age, 36.8% among 36–60 years of age, and
100% above 60 years of age. Frequency of Extradural
hematoma among parietal fractures was in 17 (48.9%)
of patients, among temporal was in 8 (23.5%) of
patients, among occipital fractures was in 4 (11.7%),
and frequency of extradural hematoma among frontal
bone fractures was in 6 (17.6%) of patients. So
extradural hematoma among skull fractures was
common in parieto-temporal regions is 73.5% as
compared to frontal and occipital regions. (table-1)
Table-1: Injury Profile of the patients
Total Patients
Gender

This cross sectional study was conducted in Department
of Neurosurgery, Ayub Medical College, Abbottabad,
from June 2011 to June 2012. Approval was obtained
from hospitals ethical committee before starting the
study.
All the patients of head injury of either gender
above 2 years of age with suspicion of linear skull
fracture on X-ray skull were included in this study in a
consecutive manner. All patients were admitted in the
neurosurgery department of the hospital for further
evaluation and management. All patients were subjected
to CT-scan of head for the detection of Extradural

Cause of trauma

Frequency of Fracture of
different sites
Frequency of EDH in
patients
Frequency of EDH in
different site of fractures
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114
85 (74.5%)
Male
29 (25.4%)
Female
65 (57%)
Fall
39 (34.2%)
RTA
10 (88%)
Assault
49 (43%)
Parietal
28 (24.6%)
Frontal
24 (21.1%)
Occipital
23 (20.2%)
Temporal
34 (29.8%)
Parietal
Temporal
Occipital
Frontal

17 (48.9%)
8 (23.5%)
4 (11.7%)
6 (1.6%)
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DISCUSSION
Head injury is one of the leading causes of severe
disability and death in the modern world. The
management of traumatic brain injury has evolved
dramatically over the past few decades as a result of
knowledge of secondary neuronal injury to brain and
due to improvement of facilities in critical care units.
There has been immense improvement in the
radiological facilities which had added to proper and in
time diagnosis of pathologies.15
Frequency of extradural hematoma in linear
skull fractures among patients of head injury is reported
to be 21% by Sunay et al16, and 17.2% by Servadei et
al.17 In our study 29.8% of cases of extradural
haematomas were reported, this frequency is high as
compared to afore mentioned studies, this may be
because of the fact that in our study the temporoparietal
region was involved in maximum number of skull
fractures secondary to fall from heights, which leads to
extradural hematoma formations due to tearing of
middle meningeal vessels and its branches by edges of
the fractured bones of skull, whereas these studies
showed frontal region to be involved in maximum
number of skull fractures in road traffic accidents.
Similarly Chattopadhyay S et al18 showed in his study
increased frequency of extradural hematoma in head
trauma is due to the fact that in most of the cases there is
blunt force impact over the temporal and parietal area
leading to fracture of the bones, which ultimately leads
to the tearing of blood vessels in the epidural space.
Strong et al19 showed in his study that frequency of
extradural hematoma in linear frontal bone fractures is
8%, while our study showed this frequency to be 17.6%.
Sunay et al18, observed a male to female ratio
of 3.1:1, which closely correlates with the results of our
study that we had male to female ration of 2.93:1.
Similarly Prashant et al20 also showed in his study that
more males are suffered from head trauma as compared
to females because of more exposure of males to traffic
and outdoor activities then females. Nath HD et al21
documented a 4:1 of males and females with extradural
hematoma.
Bavil MS22 and Igun GO23 both showed road
traffic accidents as the most common cause of head
injury while our study showed that fall from height
(57%) was the most common cause of head injury
which is because our setup is a hilly station, and fall
from hill and roofs of houses in children less than 10
years are the most common cause of head injury. Our
study showed that 8.8% of patients with assault
presented with head injury, this is again a little higher
than the frequency documented by Bavil22 and Igun23,
which is 4.7% and 3% respectively. This may be
attributed to the poverty and lack of education in our
part of the world.
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Kumar et al24 showed that the most frequently
fractured bone in head injury are parietal bone
(45.57%), temporal bone (47.25%), occipital bone
(42.1%), and frontal bone (33.64%), so the most
frequently fractured region for fracture in traumatic head
injury is parietotemporal region, which close coincides
with the result of our study, that parietotemporal region
is involved for fracture of the skull vault in 63.15%,
individually parietal bone was fractured in 43%, frontal
bone in 24.6%, temporal bone in 20.6%, and occipital
bone in 21.1%. Pathak A et al25 showed also in his study
that parietotemporal region is most commonly involved
in skull vault fractures due to decreased thickness of
bone over there areas, which closely coincides with our
study.
Igun GO et al23 showed in his study that linear
fractures of the temporal bone are associated with
extradural hematoma in 34% of cases while our study
showed it to be associated in 24% of cases, because
according to Amin Z et al26 in his study showed that a
tremendous amount of force is required to fracture a
temporal bone, thus the higher incidence of temporal
bone fracture here could to be attributed to the severity
of the force of collision in motor vehicle accidents,
that’s why our incidence is slightly lower than Igun GO
et al study, as we had history of fall common in our
study.
Serdar H et al27 showed in his study that
frequency of extradural hematoma in linear occipital
skull fracture in patients with head injury is 11%, while
our study showed it to be 11.7% in linear skull fractures.
Similarly Paiva WS et al28 showed in his study that
frequency of extradural hematoma associated with
linear parietal skull fracture is 61%, which closely
matches with the result of our study which 50%,
because according to Pathak A et al25 parietotemporal
region is commonly involved in skull fractures due to
head injury that’s why extradural hematoma is common
in these type fractures and in head injured patients.
Roka YB et al29 showed in his study that
frequency of extradural hematoma among 11–40 years
of age is 83%, which closely matches with the result of
our study, that Frequency of extradural hematoma
among different age groups is 23.2% in 2–15 years of
age, 40% between 16–35 years of age, and 36.8%
between 36–60 years of age. The minor difference is
because of difference in groups sizes but the maximum
number of patients with extradural hematoma was in the
age range between 11–40years of age. Ozkan U et al30
also showed in his study that maximum number of
patients with extradural hematoma occurs in age group
between 10–40 years of age.
Hanci et al31 showed that extradural hematoma
occurs in frontal areas in 22% of cases, in parietal in
18% of cases , and in occipital 20% of cases, with the
commonest site for extradural hematoma is
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temporoparietal region, our study also showed that
73.5% of extradural hematoma occurred in
temporoparietal region. Khaled et al32 showed in his
study that extradural hematoma occurs mostly in
temporoparietal region followed by frontal, temporal,
and parietal regions respectively, which is closely
matched with the results of our study.
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CONCLUSION
It has been concluded that EDH occurs commonly with
linear skull fractures, so it is proposed that patients
suspected of skull fracture due to head injury should be
evaluated by CT-Scan in order to exclude any
intracranial bleed so as to avoid patient morbidity and
mortality.
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