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ABSTRACT
Objective: The objective of the present study was to determine the factors that affect the outcome in the
management of acute extradural haematoma.
Material and Methods: The study was carried out at the Department of Neurosurgery, PGMI Hayatabad
Medical Complex Peshawar, from 1st January 2000 to 31st December 2001. The clinical record of patients
who were operated for acute extradural haematoma in the Neurosurgical Unit was reviewed. Their clinical
condition, Glasgow coma score (GCS), duration and mode of trauma at the time of presentation were
noted. The CT Scan findings, and the surgical procedure done, were analyzed. The postoperative outcome
was assessed on the basis of Glasgow coma score.
Results: In this study 108 patients operated for acute extradural haematoma were selected. The ages
ranged from 8 months to 65 years with male to female ratio of 5:1. Out of these patients, 26 (24%) were
less than 15 years, 38 (35.1%) were between 16 and 30 years, 32 (29.6%) between 31 and 45 years. A
satisfactory out come was achieved in 74 (69 %) cases that presented within 12 hours as compared to
those who presented late. Patient's age less than 45 years had better outcome as compared to those with
more than 45 years of age. Mortality rate was 8% (n=7).
Conclusion: Timely surgery in patients who are in younger age group has better out come. The size of
the haematoma and mode of trauma are also important factors that affect the outcome.
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INTRODUCTION
Traumatic brain injury is one of the
frequent causes for hospitalization. Overall head
injuries lead to 10 deaths per 100,000 populations
in these cases1,2. Apart from primary brain damage
at the time of impact, there are number of
secondary damages that affect the ultimate
outcome in these cases. Acute extradural
haematoma is one of the known secondary
complications of head injuries. It is characterized
by bleeding between the skull and the dura. It
accounts for 2-3 % of all head injuries3,4.
The mortality of patients operated for
extradural haematoma varies from 12% to 42% in
different series5. There is rapid deterioration in the
conscious level in case of expanding extradural
haematoma. To prevent these sequelae immediate
evacuation of the haematoma is necessary. Many
factors have been found to affect the postoperative
outcome, such as delay in treatment due to late
arrival and delayed diagnosis, neurological status
(GCS) at arrival and bilateral haematomas6. Mode
of trauma, age of the patients, size of the
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haematoma and the duration of postoperative coma
also affect the outcome7.
In the present study, the influence of these
factors on the final outcome of the patients was
determined, and attempt was made to delineate the
factors conducive to decreasing mortality.

MATERIAL AND METHODS
This study was conducted in neurosurgery unit
Postgraduate Medical Institute, Hayatabad Medical
Complex Peshawar. One hundred and eight patients
were consecutively treated in this series. They
represented 6.2 % of all head injuries admitted
during the period of study. Sixty-five (60%) of the
patients were directly admitted through the
casualty department, while 43 (40 %) were
referred from the peripheral hospitals. Some of the
patients were received from Afghanistan. All
patients had their X rays done in casualty, two
patients had their CT Scan done at other centers,
rest of the patients had their CT Scans in the main
recipient hospital. At admission a detailed clinical
history was taken. Neurological findings and GCS
were documented.
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All patients were operated. Craniotomy
was done in 90 (83.3%) patients, while
craniectomy was done in 18 (16.7%) cases due to
associated fracture of the cranial bone. All patients
were kept in Neurosurgical ICU for first 24 hours.
Postoperatively the brain swelling was treated with
Mannitol. In 15 (13.8%) patients tracheostomy was
performed immediately after surgery and in 4 cases
on 2nd to 5th postoperative day due to respiratory
problems. None of the patients was reexplored.
The final outcome was graded on the basis
of Glasgow coma score at the time of discharge, as
mild (GCS 13-15), moderate (GCS 9-12), severe
(GCS 8 & below) coma state and death.

RESULTS
The patient's age ranged from 8 months to
65 years. There were 90 (83.3%) male and 18
(16.7%) female patients (5:1). Out of these
patients 26 (24%) were less than 15 years of age,
38 (35.1%) were between 16 and 30 years of age,
and 32 (29.6%) were between 31 and 45 years of
age, while 12 (11.1%) patients were more than 45
years (Table 1).
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The majority of patients, 40 (37.03%)
were victims of road traffic accident, 35 (32.4%)
had fall from height, 20 (18.5%) had sustained
head injury in violence, while rest of the patients
(n=18, 16.6%) had various causes as shown in the
Figure 1.
The interval between trauma and operation
was less than 6 hrs in 41 patients (37.9%),
between 6 and 12 hours in 45 patients (41.6%) and
more than 12 hours in 22 patients (20.3%). Those
operated earlier had better outcome than those
operated after 12 hours. The mortality rate was
high in patients who were operated after 12 hours
of trauma.
The Glasgow coma score immediately
before surgery was 13-15 in 45 (42 %) patients, 912 in 46 (43 %)patients and below 8 in 17 (16
%)patients. The size of the haematoma was graded
small, medium and large on the basis of scale
given on CT films and numbers of slices, which
revealed the haematoma (Table 2).
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Associated lesions were present in 55
patients (50.9%). The mortality rate in our series
was 8 % (7). Patients who were operated more
than 12 hours after trauma, had bilateral dilated
pupils and GCS below 8 at the time of surgery,
and large size haematoma had significantly higher

GCS OF PATIENTS BEFORE AND AFTER SURGERY IN
DIFFERENT AGE GROUPS
Age Range

Patients

Less than 15 years

26

16-30 years

38

31-45 years

32

46-65 years
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13-15
09-12
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13-15
09-12
8 & below
13-15
09-12
8 & below

13-15
09-12
8 & below
13-15
09-12
8 & below
13-15
09-12
8 & below
13-15
09-12
8 & below

09
11
06
14
17
07
15
14
03
07
04
01
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07
02
29
06
03
20
10
02
08
03
01

Table 1
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SIZES OF HAEMATOMA AND GCS BEFORE AND AFTER SURGERY
Size of Haematoma

Patients

Small

30

Medium

41

Large

37

GCS Before Surgery

GCS After Surgery

13-15
09-12
8 & below
13-15
09-12
8 & below
13-15
09-12
8 & below

13-15
09-12
8 & below
13-15
09-12
8 & below
13-15
09-12
8 & below

19
09
02
16
20
05
10
17
10

22
06
02
29
09
03
23
11
03

Table 2
morbidity and mortality. Mortality was higher in
patients in age group 45-60 years. The
postoperative significant brain oedema had very
high mortality.

DISCUSSION
Acute extradural haematoma is one of the
known complications of head injuries. If not
diagnosed and operated in time may lead to a high
morbidity and mortality8. Favorable outcome could
be ensured only if the extradural haematoma is
evacuated before the onset of brain dysfunction9.
The mortality following the treatment of acute
extradural haematoma varies from 15% to 45 %10.
The mortality rate has been reduced considerably
after the introduction of CT Scan, timely
intervention and good postoperative care 1 1 .
However a number of factors affect the ultimate
outcome. Considering these factors, outcome of the
surgical treatment can be significantly modified.
In our study, favorable outcome was
achieved in 74 patients (69 %), in terms of
Glasgow coma score of 13-15. In 26 cases (24 %)
there was moderate disability and 08 patients
(10.1%) remained vegetative or died. Factors that
were found to considerably affect the outcome
were age of patients, mode of injury, time interval
between the trauma and operation, neurological
status at the time of surgery, size of haematoma
and postoperative condition of the brain. It was
found that patients below 40 years of age, who
were operated within 12 hours of trauma had better
outcome as compared to the patients who were
operated late. The presence of associated lesions
like cervical trauma, chest injuries and severe
brain swelling increased the mortality rate. In
patients, who had considerable brain swelling, the
co existence of diffuse axonal injury was
considered to be a critical issue12, which could not
be detected by CT scan.
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In our study patients with severe brain
swelling after the evacuation of haematoma were
p r e s u m e d t o h a v e d i f f u s e a x o n a l i n j u r y.
Neurological condition before surgery and interval
between trauma and surgery were found to be
important factors in deciding the out come13,14. In
our series 26 patients with moderate disability
were operated at interval of more than 12 hours.
The reasons were delay in transportation to the
hospital. They probably developed complications
like asphyxia and ischemic changes in brain due to
prolonged compression and herniation 1 6 . The
mortality rate of 08% was considerably lower than
most of the reported series. Kvarnes and Trumhpy15
showed the mortality rate of 23% in the series of
132 patients.

CONCLUSION
Our results indicate that younger patients
in whom surgery is done earlier and have no or
minimal associated brain injuries recover better
than the patients in whom surgical intervention is
delayed. The condition of brain immediately after
evacuation has very strong impact on the final
outcome. In patients whom brain is slaking after
evacuation recovered to good functional status than
those with brain swelling, which is probably due to
diffuse axonal injury.
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