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Surgical Outcome of Extradural Hematoma in
Relation to Preoperative Computed Tomographic

Findings
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Introduction: Extradural hematoma (EDH) is a unique form of traumatic brain injury. Extradural hematoma

is a collection of blood between the skull and duramater due to bleeding from meningeal vessels is a common

complication of head injury, often fatal if not treated in time. The incidence of EDH among traumatic brain

injury patients has been reported to be in the range of 2.7 to 4%. CT was easily and widely used for confirming

the diagnosis and location of the hematoma as well as for follow-up after the treatment period.

Aim of the study: Surgical outcome of extradural hematoma in relation to preoperative computed

tomographic findings of extradural hematoma patients.
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ABSTRACT

Introduction: Extradural hematoma (EDH) is a

unique form of traumatic brain injury.

Extradural hematoma is a collection of blood

between the skull and duramater due to bleeding

from meningeal vessels is a common

complication of head injury, often fatal if not

treated in time. The incidence of EDH among

traumatic brain injury patients has been

reported to be in the range of 2.7 to 4%. CT was

easily and widely used for confirming the

diagnosis and location of the hematoma as well

as for follow-up after the treatment period.

Aim of the study: Surgical outcome of extradural

hematoma in relation to preoperative computed

tomographic findings of extradural hematoma

patients.

Material & Methods: This prospective study was

conducted in the Department of Neurosurgery,

Dhaka Medical College and Hospital during the

period of January 2016 to December 2017. A

total of 98 patients of both sex and any age with

EDH who were selected purposively.

Results: Among the total 98 patients age range

was 04- 55 years. Majority, 30 (30.60%) patients

were from 21- 30 years of age. The mean age was

found 25.24±12.2 years. 78 (78.55 %) patients

were male and 22 (22.44 %) patients were

female. A male predominance was observed. It

was observed that volume of hematoma (Mean

±SD=43.88±15.82ml), thickness of hematoma

(Mean±SD=20.14±4.45mm) and Midline shift

(Mean±SD=5.82±2.33mm). Ventricular efface-

ment was present in almost all cases (97.97%).

Associated skull fracture was present in 46.92%.

Total mortality was 3(3.06%).

Conclusion: Preoperative CT findings is most

important prognostic factor of surgically treated

EDH patient.

Keywords: computed tomographic, extradural

hematoma, GCS.
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I. INTRODUCTION

Extradural hematoma (EDH) is a unique form of

traumatic brain injury (TBI). Extradural

haematoma (EDH) is a collection of blood

between the skull and duramater due to bleeding

from meningeal vessels is a common

complication of head injury, often fatal if not

treated in time
1
. The incidence of EDH among

traumatic brain injury (TBI) patients has been

reported to be in the range of 2.7 to 4%
2-6

. The

peak incidence of Extradural haematoma (EDH)

is in the second decade of life and mean age of

patient with EDH in different series is between 20

and 30 years of age
7,8

. Extradural haematoma is

very rare in extremes of ages as after 60 years

dura is adherent to overlying bone and even in

children below 2 years as plasticity of immature

calvarium
9,3

.

Head injury is a major health problem. The

incidence of head injury in India per 100,000

populations per year ranges from 56-430. The
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overall incidence in US is around 200 per

100,000 per year
10

. Traumatic extradural

hematoma (EDH) has been recognized for more

than 140 years. 100 years ago, the mortality rate

of EDH was as much as 86%. The overall

mortality rate was 14.9% Khaled et al
3

showed

patient with GCS of 3 to 5 had a mortality of 36%

and patients with GCS of 6 to 8 had a mortality of

only 9%.

Until the late 1970s, when angiography was used

for diagnosis [the era before computed

tomography (CT)], the mortality rate was 30% or

high which has reduced now by introduction of CT

and proper resuscitative measures and timely

surgical intervention to 5 to 12%
11

. CT was easily

and widely used for confirming the diagnosis and

location of the hematoma as well as for follow-up

after the treatment period. It is readily available,

relatively inexpensive, and fast. The location of

hematoma, ventricular effacement and midline

shift was also noted. The presence of any other

intradural abnormality was also noted. Data on

the patency of basal cisterns, fractures, and

hematoma density was also recorded. The

“Classic” CT appearance was seen in 84% of the

cases and consists of a hyper-dense, biconvex

(lenticular) mass adjacent to the skull
2,6

.

II. METHODOLOGY

This prospective study was conducted in the

Department of Neurosurgery, Dhaka Medical

College and Hospital (DMCH), during the period

of January 2016 to December 2017. A total of 98

patients of both sex and any age with EDH who

were selected purposively as inclusion and

exclusion criteria. Preoperative computed

tomography (CT) scan of brain was obtained for

all patients where hyper-dense lentiform lesion

under skull was identified as a case of extradural

hematoma (EDH). After confirming diagnosis

rapid thorough general and neurological

examination was done and vital signs including

GCS score, pupil status, BP, heart rate, O2

saturation etc. were assessed and documented. CT

scan finding including site of hematoma,

thickness of hematoma, any midline shifting,

underlying brain injury, overlying skull fracture

also was assessed and documented. Then rapid

resuscitation was done and patient was taken to

OT for surgical intervention as early as possible in

the form of craniectomy or craniotomy with

evacuation of hematoma on the basis of the

location of hematoma. Post operatively patient

was kept in intensive care unit or post-operative

ward. Patient follow-up was carried out for a total

of 1 month post-operatively. Follow-up of the

patients was done on indoor basis up to discharge

and on OPD at 1 month. During follow up the

patients were assessed using the post-operative

GCS, check CT and Glasgow Outcome Scale (GOS)

graded with a five-point score. Statistical analyses

were carried out by using the Statistical Package

for Social Sciences version 22.0 for Windows

(SPSS Inc., IBM and New York, USA). Prior to

commencement of this study, the “Research

Review Committee” & the “Ethical Committee” of

DMCH, Dhaka, approved the research protocol.

● Inclusion Criteria

➢ Extradural hematoma patients who were

admitted into DMCH of any age and sex.

➢ Extradural hematoma patients who were

treated surgically.

● Exclusion Criteria

➢ Posterior fossa extradural hematoma

patients

➢ Extradural hematoma patient treated

conservatively

III. RESULTS

In this study, 98 patients were included; they

were divided into 6 age groups. Age range was 04-

55 years. Majority, 30 (30.60%) patients were

from 21- 30 years of age. The mean age was found

25.24±12. 2 years (Table I). Among the 98

patients majority, 78 (78.55 %) were male and 22

(22.44 %) patients were female. A male

predominance was observed. Majority had a

history of motor vehicle accident 44 (44.90 %), 29

(29.60 %) were suffering from assault, 20

(20.40%) patients were fallen from height and

other 04 (04.0%) patients had history of fall of

heavy wt. overhead (Table II). Among the 98

patients, 82 (83.67%) had vomiting, 72(73.46%)

patients had presented with loss of consciousness

or altered level of consciousness. 60 (61.22%)

patients had headache (Table Ill). Preoperative
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GCS 14-15 were found in 40 (40.81%) cases, GCS

9-13 were found in 39 (39.79%) cases and GCS

3-8 were found in 19 (19.38%) cases (Table IV). It

was observed that majority 25 (25.50%) patients

were had parietal lobe involvement. It was

observed that volume of hematoma (Mean±

SD=43.88±15.82 ml), thickness of hematoma

(Mean±SD=20.14± 4.45mm) and Midline shift

(Mean ±SD=5.82± 2.33mm) (Table VI). 92 (92.0

%) patients had underwent Craniotomy.

Post-operative GCS 14-15 were found in 44

(44.90%) cases in 1st POD, 61 (63.60%) cases in

3rd POD and 85 (88.50%) during discharge.

Hospital stay of the study patients, it was

observed that majority of patients 78(79.59%)

stayed in hospital for 5-8 days. Total mortality

was 3(3.06%).

Table I: Distribution of the Study Patients by Age (n=98)

Age in years Frequency (n) Percentage (%)

≤10 18 18.36

11-20 24 24.48

21-30 30 30.60

31-40 16 16.36

41-50 8 8.16

51-60 2 2.04

Total 98 100.0

Mean ±SD 25.24±12.2

Min-Max(04-55)

Table II: Distribution of the Study Patients by Mode of Injury (n=98)

Mode of injury Frequency (n) Percentage (%)

Motor vehicle accident 44 44.90

Assault 29 29.60

Fall from height 20 20.40

Fall of heavy wt. over head 4 4.08

Unknown 1 1.01

Total 98 100.0

Table III: Distribution of the Study Patients by Clinical Presentation (n=98)

Clinical presentation Frequency (n) Percentage (%)

Headache 60 61.22

Loss of consciousness/ Altered

level of consciousness

72 73.46

Lucid interval 19 19.38

Vomiting 82 83.67

Convulsion 3 3.06

Table IV: Distribution of the Study Patients by Preoperative GCS (n=98)

Preoperative

GCS

Frequency of GCS

score (n=98)

Mean ±SD Median

N %

11.53±3.47 12

3-8 19 19.38

9-13 39 39.79

14-15 40 40.81

Total 98 100.0
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Table V: Distribution of the Study Patients by Location of Hematoma (n=98)

Location of hematoma Frequency (n) Percentage (%)

Frontal 23 23.46

Parietal 25 25.50

Temporal 5 5.10

Occipital 4 4.08

Temporo-parietal 24 24.48

Fronto-parietal 13 13.26

Parieto-occipital 4 4.08

Total 98 100.0

Table VI: Distribution of the study patients CT scan finding (n=98)

CT scan finding Frequency (n) Percentage (%) Mean ±SD

Volume of hematoma(ml)

≤30

31-60

61-90

90-120

11

79

4

4

11.22

82.65

4.08

4.08

43.88±15.82

Thickness of

hematoma(mm)

0-10

11-20

21-30

31-40

0

68

26

4

0.0

71.42

26.52

4.08

20.14±4.45

Midline shift(mm)

0-5

6-10

11-15

16-20

22

43

11

22

22.44

43.86

11.22

22.44

5.82±2.33

Ventricular effacement

present

absent

97

1

98.97

1.01

Skull fracture

present

absent

46

52

46.92

53.08

IV. DISCUSSION

It was observed that the incidence of EDH is

highest (30.60%) in the third decade of life (21 to

30 years), followed by 2
nd

decade of life

(11-20years) with a mean age of 25.24±12.2 years

and range from 4 to 55 years which is similarly

observed by Khaled et al
3
. Emejulu et al

9
observed

the peak age incidence was 21 to 30 years (42%),

with a mean age of 23 years. Aurangzeb et al
7

observed that greatest representation was found

in the 21-30 years age groups with 17 patients

(47.2%), closely followed by the 11-20 years age

group with 7 patients (19.4%).

Majority, 76 (77.55 %) patients were male and 22

(22.44 %) patients were female. Male-female ratio

was 3.45:1. A male predominance was observed

which reflects male are more exposed to outside

world. In one case series in Hong Kong Cheung et

 © 2022 London Journals Press

L
o

n
d

o
n

 J
o

u
rn

al
 o

f 
M

e
d

ic
al

 a
nd

 H
e

al
th

 R
e

se
ar

ch

Volume 22 | Issue 5 | Compilation 1.0

  

Surgical Outcome of Extradural Hematoma in Relation to Preoperative Computed Tomographic Findings

36



al
11

observed male predominance (78.7%). Similar

observations regarding the male predominant

were also observed by Aurangzeb et al
7
, Cheung et

al
11

, Emejulu et al
9
, Husain et al

12
, Khaled et al

3
,

and Soon et al
13

.

In most of the cases the mode of injury was motor

vehicle accident 44 (44.88 %) followed by assault

29 (29.58 %) and fall from height 20 (20.40%).

Motor vehicle accident was the commonest cause

of injury comparable with many other published

series Aurangzeb et al
7
; Cheung et al

11
; Emejulu et

al
9
; Gurer et al

14
; Khaled et al

3
; Moon et al

5
.

Regarding clinical presentation, 82 (83.67%)

patients had vomiting, 72 patients (73.46%)

presented with altered level of consciousness or

with loss of consciousness, 60 patients (61.22%)

with headache, 3 patients (3.06%) with history of

convulsion. Khaled et al
15

observed features

altered sensorium (61%), headache/vomiting

(56%), seizure (13%). 42.84% patients was found

during admission and 40.81% preoperatively

within GCS 14-15, 40.81%, 39.78% within GCS

9-13 and 16.32%, 19.38% patients within GCS 3-8

during admission and preoperatively. Mean GCS

was 11.83±3.3 and 11.53±3.47 during admission

and preoperatively. Gerlach et al
16

observed 61.5%

patients within GCS 13-15, 15.4% within GCS 8-12

and 23% within GCS 3-8. Khan et al
17

observed

presenting GCS in 50% cases within 14-15, 33.3%

within 9-13 and, 16.7% within 3-8, which are

almost consistent with the current study.

According to the CT scan findings location of

hematoma was 25.50% in parietal, 23.46% in

frontal, 24.48% in temporoparietal, 13.26% in

frontoparietal region and only 2% in posterior

fossa. Hematoma location was parietal in 49%,

frontal in 36%, temporal in 10% and occipital in

only 5% observed by Gerlach et al
16

. In another

study of 610 cases of EDH, temporo-parietal site

was involved in 33.45% (n = 204) followed by

frontal region in 23.28 % (n = 142) and six

patients (0.98%) had EDH in posterior fossa

Khaled et al
3
. Volume of hematoma (>30 ml) in

88 (89.92%) patients (Mean±SD=43.88±15.82

ml), thickness of hematoma (Mean±SD=20.14±

4.45 mm) and Midline shift (Mean±SD=5.82±

2.33 mm). Ventricular effacement present in

almost all cases (97.97%). Associated skull

fractures were present in 46.92% patients but

62% observed by Khaled et al
15

.

Majority, 92 (93.87%) patients had Craniotomy, 5

(5.10%) patients had Craniotomy and only one

patients (1.0%) underwent decompressive

craniectomy due to peroperative brain swelling

that was almost similar with previous study,

craniotomy 87%, craniectomy (8.5%) and burr

hole trephination (4%) observed by Jeong et al
18

.

79.59% patients were stayed in hospital for 5 to 8

days with mean length 6.57±2.57 days maximum

15 days similar with previous study Bir et al
8

observed mean length of hospital stay 6.45 days

and 10.4 days by Cheung et al
11

.

Mortality was 3(3.06%), all of them belongs to

GCS 3-8. No mortality was found between GCS

9-13 and 14-15. Gerlach et al
16

observed 0%

mortality. Cheung et al
11

observed that mortality

was 4.4% in surgically treated EDH, 3.3% in GCS

3-8 and 1.1% in GCS 13-15. Emejulu et al
9

observed that total mortality was 14.9% among

them 2.1% in awake patients, 2.1% in obtunded

patients, 10.6% in comatose patients managed

both surgically and conservatively. Khan et al
17

observed 3%, 12.5% and 11.5% mortality

respectively.

The study was limited by population selected from

one hospital in Dhaka city in a short period so that

the results of the study may not reflect the exact

picture of the country.

V.    CONCLUSION

The availability of computed tomography (CT) has

increased the diagnosis of extradural haematoma.

The mortality rate reduced now by introduction of

CT. Preoperative CT findings is most important

prognostic factor of surgically treated EDH

patient.

REFERENCES

1. Uzkan U, Kemaloglu S, Ozates M, et al.

Analyzing Extradural Haematomas: A

retrospective clinical investigation. Dicle Tip

Dergisi. 2007; 34(1):14-9.

L
o

n
d

o
n

 J
o

u
rn

al
 o

f 
M

e
d

ic
al

 a
nd

 H
e

al
th

 R
e

se
ar

ch

 © 2022 London Journals Press Volume 22 | Issue 5 | Compilation 1.0 37

 

Surgical Outcome of Extradural Hematoma in Relation to Preoperative Computed Tomographic Findings



2. Green MS. Handbook of Neurosurgery. 8
th

ed.

New York: Thieme. 2016.

3. Khaled CN, Raihan MZ, Chowdhury FH, et al.

Surgical management of traumatic extradural

haematoma: Experiences with 610 patients and

prospective analyses. Indian Journal of

Neurotrauma. 2008; 5(2): 75-9.

4. Kang J, Hong S, Hu C, et al. Clinical Analysis of

Delayed Surgical Epidural Hematoma. Korean

J Neurotrauma. 2015; 11(2): 112-17.

5. Moon RDC, Abdulla MAH, Kolias AG, et al. The

impact of major trauma centre implementation

on the pathways and outcome of traumatic

intracranial extradural haematoma in a

regional centre. British Journal of

Neurosurgery. 2016; 30(5): 541-44.

6. Ramamurthi, Tandon PN. Text book of

Neurosurgery. 3
rd

ed. New Delhi:Jaypee

brothers medical publishers ltd.2012.

7. Aurangzeb A, Ahmed E, Maqbool S, et al. Burr

Hole Evacuation of Extradural Hematoma in

Mass Trauma. A Life Saving and Time Saving

Procedure: Our Experience in the Earthquake

of 2005. Turk Neurosurg. 2016; 26(2): 205-08.

8. Bir SC, Maiti TK, Ambekar S, et al. Incidence,

hospital costs and in-hospital mortality rates of

epidural hematoma in the United States.

Clinical Neurology and Neurosurgery. 2015;

138: 99-103.

9. Emejulu JKC, Uche EO. The Challenges of

Managing Acute Extradural Hematoma in a

NigerianNeurosurgical Center - Still a Long

Way to Go. World Neurosurgery. 2014; 82(6):

969-73.

10. Nath HD, Tandon V, Mahapatra AK, et al.

Outcome of head injury in unknown patients at

Level-1 apex trauma centre. Indian Journal of

Neurotrauma. 2011; 8(1): 11-6.

11. Cheung PSY, Lam JMY, Yeung JHH, et al.

Outcome of traumatic extradural haematoma

in Hong Kong. Injury, Int. J. Care Injured.

2007; 38: 76-80.

12. Husain M, Ojha BK, Chandra A, et al.

Contralateral motor deficit in extradural

hematoma: Analysis of 35 patients. Indian

Journal of Neurotrauma. 2017; 4(1): 41-4.

13. Soon WC, Marcus H, Wilson M. Traumatic

acute extradural haematoma – Indications for

surgery revisite. British Journal of

Neurosurgery. 2016; 30(2): 233-34.

14. Gurer B, Kertmen H, Yilmaz ER, et al. The

Surgical Outcome of Traumatic Extraaxial

Hematomas Causing Brain Herniation. Turk

Neurosurg. 2017; 27(1): 37-52.

15. Khaled CSMNK, Islam KMT, Mahmood E, et

al. Extradural Haematoma in Children:

Surgical Experiences and Prospective Analysis

of 170 Cases. Turkish Neurosurgery. 2012;

22(1): 39- 43.

16. Gerlach R, Dittrich S, Schneider PW, et al.

Traumatic Epidural Hematomas in Children

and Adolescents Outcome Analysis in 39

Consecutive Unselected Cases, Pediatric

Emergency Care. 2009; 25: 164-69.

17. Khan MB, Riaz M, Javed G, et al. Surgical

management of traumatic extra dural

hematoma in children: Experiences and

analysis from 24 consecutively treated

patients in a developing country. Surgical

Neurology International. 2013; 4: 103.

18. Jeong YH, Oh JW, Cho S. Clinical Outcome of

Acute Epidural Hematoma in Korea:

Preliminary Report of 285 Cases Registered in

the Korean Trauma Data Bank System.

Korean J Neurotrauma. 2016; 12(2): 47-54.

 © 2022 London Journals Press

L
o

n
d

o
n

 J
o

u
rn

al
 o

f 
M

e
d

ic
al

 a
nd

 H
e

al
th

 R
e

se
ar

ch

Volume 22 | Issue 5 | Compilation 1.0

  

Surgical Outcome of Extradural Hematoma in Relation to Preoperative Computed Tomographic Findings

38


