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disabled persons or dead ones .It results in
considerable health care cost and, in many
survivors, permanent disability 3. In developing
countries, the incidence of traumatic brain injury
is increasing as traffic increases, besides other
confounding factors such as industrialization, falls
and ballistic trauma 4,5. EDH is a part of head
injury. If untreated, it may lead to severe disability
and death. It is collection of blood between skull
and dura, mostly due to rupture of vessel, the most
common being middle meningeal artery or rupture
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EDH volume <30 ml), B (GCS <8, EDH
volume > 30 ml) and C (GCS > 8, EDH
volume > 30 ml). Outcome was assessed
according to Glasgow outcome scale.
Conclusion: Patients with group A (EDH <
30ml and GCS > 8) can be managed
conservatively. Their outcome was comparable
with operated patients EDH > 30ml. However
group B has mortality of 4.3% and outcome
was different from group A & C which have no
mortality.
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EDH,
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of venous sinous. The frequency of EDH ranges
from 2 to 15 % in head injury patients in various
studies 6,7,8,9. Cheung et al has found its incidence
as 1.5 cases per 100,000 persons per years 10.
There is male preponderance with male to female
ratio 3.5 to 1 11,12. The majority of patients were
found to be in the third, fourth and second decades
of life. This age group is the most active and
productive group of society and are more likely to
be exposed to both occupational and social risks.
Clinically patient may worsen within minutes to
hours from fully conscious to moribund state. On
examination, patient has varied conscious level,
dilated fixed pupil and hemiparesis. The condition
may lead to permanent damage or death within
hours. CT Scan Brain has facilitated a
comprehensive diagnosis and permits early
targeted intervention11. The site of EDH may be
temporal, frontal, parietal, occipital area. Posterior
fossa EDH account for 10% of all EDHs 13.The
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presence of small EDH in a patient who is
neurologically intact or in elderly moribund
patient, a decision may be made to treat as
conservatively 14. A small EDH (10-55ml) can be
observed and safely managed conservatively 15. A
significant EDH needs early diagnosis, early
surgical evacuation and postoperative ICU
monitoring. Patients with good preoperative GCS
grade, have better outcome, depicting less
secondary brain injury. Early mortality of 86% in
patients with EDH 16, this been reduced to 5 to
12% by early diagnosis by CT Scan, rapid
management and post operative care ICU 12.
Many studies have shown that the neurological
condition of patient , the size of EDH, the degree
of midline shift and presence or absence of
pressure effect on basal cistern – are the most
commonly employed criteria for making a
decision between surgical or conservative
management. 17. To minimize the deleterious
effects of head injury, general safety rules like
wearing helmets, use of air balloons in vehicles,
use of seat belts, enforcement of speed limit,
safety sports rules, not diving in water if depth is
not known and work place safety measures must
be used. When head injury has occurred, pre
hospital intervention such as maintaining patients
airway ensuring adequate oxygenation, coupled
with reversing of hypotension with fluids,
substantially obviates morbidity and mortality18

GCS
8 (volume >30cm3) 14 patients operated
All patients with EDH with associated brain injury
were excluded. Posterior fossa EDH or patients
with systemic injuries were not included.
For data collection, permission was taken from
Hospital Ethical Committee. Consent was taken
from patients or attendants of patient. CT Scan of
patient was done. Size of hematoma was
calculated by formula 0.5 x width x AP diameter.
Patients were assigned group A, B and C
depending upon criteria of selection of patients.
Group A (70) was managed conservatively.
Groups B & C (60) were offered surgery. Consent
was taken. All the risk and benefits of surgery
were explained.
Groups B & C underwent craniotomy or
craniectomy depending upon the need, under
general anesthesia. Preoperative antibiotic was
given. Postoperatively patients were kept in ICU.
Group A was monitored and repeated CT Scans
were done when needed. Data regarding mortality
was taken and analyzed on SPSS version 10.
Descriptive statistics were calculated. Mean
Standard Deviation was calculated for quantitative
variables like age and GCS. Neurosurgical
outcome was presented as frequency and
percentage calculated.
Chi-square was used in outcome in three groups .P
value < 0.05 was considered significance.

METHODOLOGY
It was a clinical trial study consisting of 130
consecutive patients, received in emergency
department from July 31, 2011 to February 28,
2013 (20 months). All patients have isolated acute
traumatic EDH. Regardless of age (2–60 years) or
gender, the patients were divided in three groups
Group-A
GCS: 9–15 (Volume < 30cm 3) 70 patients
conservatively managed.
Group-B
GCS 8 (volume > 30cm3) 46 patients operated
Group-C

RESULTS
One hundred and thirty consecutive patients (111
male –19 female –) with EDH were selected over
20 months. The mean age range was 2–60 years
(25.95
13.32years).Sixty patents underwent
craniotomy or craniectomy and rest (70) were
managed conservatively. Overall favorable
outcome was in 95.7%. Only 6 patients (4.3%)
expired. The GCS of patients at admission ranged
from 4–15. The outcome of patients was
compared in three groups. Unfavorable outcome
was found in patients group B (GCS<= 8) with
EDH more than 30cm3 and six patients expired
whereas no patient expired in group A with EDH

A.P.M.C Vol: 7 No. 2 July-December 2013

134

< 30cm3. No patient expired in group C with GCS
more than 8 and EDH more then .There was
significant statistical difference between group A
& B (P<0.05), There was no statistical difference
between A & C in results.
Table-1
Grouping and Outcome
Group

No of patient

Mortality

A

70

0

B

46

6(4.3 %)

C

14

0

DISCUSSION
The study shows that the GCS of patients and
volume of EDH are the important factors which
affect the outcome in head injury patients with
acute traumatic EDH. Lobito 19 et al, Lee et al 20 &
Servadei 21 et al have also shown in their studies
that volume of EDH and GCS of the patients have
clinical significance in the outcome of the patients.
There is male preponderance (111 male / 19
female) in our study. The mean age of patient was
25.95 years ( 13.32) (2 – 60 years). According to
Cheung et al, there was male preponderance
(78.7% male, 21.3% female) in head injury
patients 22.Many other studies have shown similar
pattern 6,12. In an other study, patients with age
range 2 – 83 years, higher number of victims were
in third decade of life (n = 180 , 29.5%) 22,23. It
was followed by 2nd decade of life. Only 34
patients (4.92%) were above the age of 50 22,23,.
The male preponderance may be due to fact that
they are exposed more to day to day activity and
old people including females, are less exposed to
trauma due to adherent means of living.
We have found that patients of EDH volume <
30cm3 can be managed conservatively.
Bezircioglu et al has also advocated that EDH
with volume <30ml can be managed
conservatively except when EDH is temporal, CT
Scan brain has heterogeneous appearance of EDH
and CT Scan performed within 6 hours 21. Chen et
A.P.M.C Vol: 7 No. 2 July-December 2013

al also reported that EDH volume > 30ml,
thickness > 15ml, midline shift more than 5mm
require surgery 24. Bullock et al managed
conservatively 12 patients with EDH from 12 to
38ml conservatively. All patients were conscious,
with midline shift < 5mm without effacement of
basal cisterns25. Bejjani et al have demonstrated
that the most important radiographic parameter
dictating surgical evacuation was maximum
diameter of hematoma more than 18mm. On the
other hand, small EDH with thickness less than 1
cm and AP diameter less than 3cm with no
midline shift on CT Scan in an asymptomatic
patient may favour conservative management26.
Offner et al has suggested that if a small EDH was
present in neurologically intact patient or in an
elderly moribund patient a decision may be made
to manage the patient conservatively14.
We have not analyzed the conservative
management of posterior fossa EDH due to
inadequate sample. It appears that adoption of
appropriate criteria to select patients for
conservative or surgical management can avoid
unnecessary surgical risk. Repeat CT Scan and
assessment of GCS before surgery are important
predictor of outcomes in patients undergoing
surgery 10,23. In our study mortality was 4.3%.
CONCLUSION
EDH affected mainly young male adults. EDH is
Neurosurgical Emergency. Patients with good
GCS at admission and EDH volume < 30cm3 can
be managed conservatively and patients with
EDH > 30cm3 must be operated. The results of
conservative group (EDH < 30ml GCS > 8) are
similar to those operated in good grade GCS > 8
& EDH > 30ml.
Public safety measures including traffic laws
should be observed to prevent morbidity and
mortality. Emergency services should be
enhanced to cater for rapid management of EDH –
a preventable cause of death which converts a
useful citizen to disabled or dead one.
135

REFERENCES
1. Khale CN, Raihan Chowdhury, Ashadullah,
Sarkar, Hussain. Surgical management of
traumatic extradural heamatoma: Experiences
with 610 patients and prospective analysis.
Indian Neurotrauma. 2008; 05:75-9.
2. Basavaraj KG, Venkatesh HK, Rao GSU. A
prospective study of demography and
outcome in operated head injuries. Ind J
Anaesth. 2005; 49: 24-30.
3. Flaada JT, Leibson C L, Mandrek JN et al.
Relative risk of mortality after traumatic
brain injury. A population based study of role
of age and injury J Neurotrauma2007;
24:435-45,
4. Emejulu JK, Eloweogwn C, Nottidge T: The
burden of motor cycle–related neurotrauma in
South –East Nigeria, J Clin Med Res. 2009:
01:13-7.
5. Ghebrehiwet M, Quan LH, Andebirhan T.
The profile of CT Scan findings in acute head
trauma in Orotta Hospital, Asmara, Eriterea. J
Eritrea Med Assoc. 2009.
6. Khattak AU, Haq MIU, Azam F: Frequency
of extradural hematoma in patients with head
injury. PJ of Neurol Surg 2012; 16:83-86 .
7. Khan M J, Shoukat A et al; Surgical
management and outcome analysis of
extradural hematoma at CMH Rawalpindi
PA-FM 2009; 59: 70-73.
8. Mishra SS, Snapati SB, Deo R: Traumatic
bilateral frontal extradural hematoma with
coronal suture diastase. Neurol India 2011;
59: 940-42.
9. Lau D, El-Sayed AM, Ziewacz JE et al:
Postoperative outcomes following closed
head injury and craniotomy for evacuation of
hematoma in patients older than 80 years. J
Neurosurg 2012;116: 234 -45
10. Phobe SY, Cheung, Jenny M.UY. Lam,
Janicfe HH et al: Outcome of
traumatic
EDH In Hong Kong .Injury Int. Care injured
2007; 38:76-80
A.P.M.C Vol: 7 No. 2 July-December 2013

11. Samual C Ohaeghulam, Wifred C, Mezue.
Cheka A et al: Cranial CT Scan findings in
head trauma patients in Enugu, Nigeria.
Surg .Neurol Int. 2011; 2 -182(1-10)
12. Rehman L, Khatack A U, Naseer A and
Mushtaq. Outcome of traumatic extradural
hematoma; The CPSP J, 2008; 18 :759-762.
13. Su TM, Lee TC, Cheng CH, et al .Acute
clinical deterioration
of posterior fossa
epidural hematoma , risk factors and
outcome .Chang Gung Med J. 2012; 35: 27180.
14. Offner PJ, Pham B, Hawkes A; Nonoperative
management of acute epidural hematoma; a
no brainer. Am J Surg 2006; 192; 801-5.
15. Agarwal A, Agarwal C S , Kumar A et al ;
Outcome of traumatic extradural hematoma
managed surgically, Nigerian Orthopedic
Trauma.2007; 06: 74-6.
16. Jacobson HA. On middle meningeal artery
hemorrhage. Guy Hospital rep.1886; 43: 147308.
17. Ciurea A. V. Kapsalaki E .Z. et al:
Supratentorial
epidural
hematoma
of
traumatic etiology in infants.
J. Child
Nervous sys 2007; 23; 335-341
18. Davis RM, Fakhri SM, Wang HE et al.
Paramedic rapid sequence for severe
traumatic
brain
injury;
Prehospital
Emergency Care. 2007; 11: 1-8.
19. Gorski TF, Gorski YC, Mcload G, Sun D,
Cordero R, Essien F, et al. Patterns of Head
injury and outcomes associated with
motorcross accidents. Am Surg. 2003; 69:
895-8
20. Rivas JJ, Lobito RD, Sarabia R, Cordobes F,
Cabrera A, Gomez P. Extradural hematoma:
analysis of factors influencing the courses of
161 patients. Neurosurgery. 1988; 23: 44-51
21. Bezircioglu H, Erasing Y, Demircivi F, Yurt I,
Donets K, Testis S. Nooperative treatemt of
acute extradural hematomas: Analysis of 80
cases. J Trauma. 1996; 41:696-8.
136

22. Cheung PS, Iam JM, Yeung JH, Graham CA,
Rainer TH. Outcome of traumatic extradural
haematoma in Hong Kong. Injury 2007;
38:75-8
23. Bullock Mr, Chesnut R, Ghajar J, Gordon D,
Hartl R, Newell DW, et al. Surgical
management of acute epidural haematomas.
Neurosurgery. 2006; 58: 7-15.
24. Chen TY, Wong CW, Chang CN, Luis TN,
Cheng WC, Tsai MD, et al. The expectant
treatment of “asymptomatic” supratentorial
epidural hematomas. Neurosurgery. 1993;
32:176-9.
25. Bullock R, Smith RM, Van Dal:
Nonoperative management of extradural
hematomas. Neurosurgery 1985;16: 602-6
26. Bejjani GK, Rusin J, Broemeling LD et al.
Radiological and clinical criteria for the
management of extradural hematoma in
children. Pediatr. Neurosurg. 1996; 25: 302308.

A.P.M.C Vol: 7 No. 2 July-December 2013

AUTHORS
 Dr. Nazar Hussain
Assistant Professor of Neurosurgery
PMC/Allied Hospital Faisalabad
 Dr. Wakeel Ahmad
Registrar of Neurosurgery
Allied Hospital Faisalabad
 Prof. Dr Tariq Ahmad
Professor of Neurosurgery
PMC/Allied Hospital Faisalabad

Submitted for Publication:

17-09-2013

Accepted for Publication:
After minor revisions

20-11-2013

137

