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Background: Epidural hematoma is one of the most common surgical emergencies encountered in 

neurosurgery. This study was conducted to determine the mortality and prognostic factors in patients 

operated for traumatic intracranial epidural hematoma in a resource-constrained setting from a 

developing country. Methods: This retrospective study was conducted in the Department of 

Neurosurgery at Ayub Teaching Hospital Abbottabad from 1st January 2019 to 31st Dec 2021. Inclusion 

and exclusion criteria were created. The medical record of 116 patients admitted and operated on for 

traumatic extradural hematoma was retrospectively reviewed. Information was recorded using a 

standardized structured questionnaire. The outcome was measured in terms of the Glasgow coma 

outcome score. Results: Out of 116 patients, 93 were male and 23 were female.19 (16.4%) patients were 

in the age range 0-5 years, 42 (36.2%) were in the age range 6-15, 35(31.0%) were in the age range 16-

30, 11 (9.5%) were in the age range 31–45 years, 7 (6.0%) were in the age range 46-60 years while only 

one patient included in this study was above 60 years. Overall mortality was 4.3%. Mortality was higher 

in females and in those aged less than 5 years (3.4%). 4 out of 16 patients died with GCS less than 8, 

while none of the patients died when GCS was above 12. Mortality was significantly higher in the 

presence of associated lesions (4.4% vs. 0%) and anisocoria (2.6% vs.1.7%). Patients who operated 

within 6 hours of trauma resulted in better outcomes with a mortality rate of 0.0% and functional recovery 

of 57.8 % while for those who operated after 6 hours, mortality was significantly higher (4.3%) and 

functional recovery was significantly low (15.5%). Conclusion: Good surgical outcomes can be 

achieved with early operative intervention if indicated. Female gender, low preoperative GCS score, 

presence of pupillary dilatation, presence of associated lesions, delayed surgical intervention and age less 

than 5 years are significant predictors for poor outcomes. 

Keywords: Epidural hematoma; Operative mortality; Prognostic Factors; Complications; Outcome; 

Extradural Hematoma 

Citation: Khalid S, Khan SA, Tariq, Aurangzeb A, Faiza, Khan AM. Mortality and prognostic factors in patients operated for acute 

epidural hematoma. J Ayub Med Coll Abbottabad 2023;35(4 Suppl 1):769–73. 

DOI: 10.55519/JAMC-S4-12780 

INTRODUCTION 

Epidural hematoma (EDH), first defined by Hutchinson 

in 1867 is a form of traumatic head injury characterized 

by the accumulation of blood between the inner table of 

the skull and the outer layer of Dura matter.1 It accounts 

for about 1.5% of patients treated for head trauma.2 Most 

of the cases result from road traffic accidents, falls from 

the height or direct head trauma.3 Arterial injuries with 

the middle meningeal artery rupture is the most common 

underlying aetiology.4 Injuries to Dural venous sinuses 

account for 9.7% of cases leading to poor prognosis and 

greater complications.5 EDH with surgical indications is 

a neurosurgical emergency and requires urgent surgical 

decompression.6 Mortality from isolated EDH ranges 

from 1.2–33%.7 Many prognostic factors have been 

identified that can influence the outcome of patients with 

extradural hematoma.8 Delay in diagnosing or treatment 

due to atypical presentation can increase mortality and 

morbidity.9 Early diagnosis and timely intervention can 

reduce morbidity and mortality so healthcare 

professionals who deal with trauma patients must be 

aware of and competent to cope with this type of 

trauma.10 There is a significant correlation between 

hematoma volume, density on CT, time interval from 

injury to surgery, motor score at presentation, mechanism 

of injury and outcome.11 Glasgow Coma Score GCS 

score after resuscitation or before surgery is the solidest 

predictive indicator for outcome.12 Mortality is 

significantly higher in patients having GCS 8 or below at 

the time of initial presentation (45.45%).13 Age is one of 

the strongest prognostic factors with an increase in age 

being associated with worse outcomes.14–16 Presence of 

associated lesions resulting from the same event such as 

subdural haematoma and or intraparenchymal lesion is 

associated with worse outcomes Rocchi et al.17 

Hematoma volume and neurologic grade have been 

described to affect outcome after evacuation of extradural 

hematoma.18–20 Dubey et al21 observed better outcomes in 

patients with hematoma volumes of smaller than 30ml 
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related to those with greater than 30 ml. Some studies 

institute that the volume of EDH does not affect 

outcome.22,23 Other factors affecting the outcome include 

postoperative intracranial hypertension.24,25 To date, only 

two studies in Pakistan have investigated the outcome 

and prognostic factors for intracranial epidural 

hematoma. Many international studies have explored 

head injury and acute subdural hematoma, but few 

studies focused on traumatic epidural hematoma. None 

of these studies have collectively assessed all the 

prognostic factors that can influence the outcome of the 

patient who underwent surgical intervention for 

traumatic intracranial epidural hematoma. Furthermore, 

the results of these limited previous studies are 

significantly different from each other. We aimed to 

determine the mortality and prognostic factors in patients 

operated for traumatic intracranial epidural hematoma. 

MATERIAL AND METHODS 

This retrospective study was conducted in the 

Department of Neurosurgery Ayub Teaching Hospital, 

Abbottabad from 1st January 2019 to 31st Dec 2021. 

Ethical permission was taken from the Hospital before 

initiating the study. Patients of either gender and any age, 

who were admitted and operated for traumatic 

intracranial extradural hematoma, were included in the 

study. Patients managed conservatively or those who 

were operated on for depressed skull fracture with 

underlying non-significant extradural hematoma were 

excluded from the study.  

The medical record of 116 patients admitted 

and operated on for traumatic intracranial extradural 

hematoma was retrospectively reviewed. Information 

including age, gender, mechanism of trauma, associated 

lesions resulting from the same event (e.g., linear skull 

fracture, depressed skull fracture, cerebral contusions, 

acute subdural hematoma, long bone fracture etc.), GCS 

at presentation, presence of pupillary abnormalities, time 

interval from injury to surgical intervention and Glasgow 

outcome score at the time of discharge from hospital were 

recoded using a standardized structured questionnaire. 

The outcome was measured in terms of GOS score. 

Glasgow outcome score (GOS) 1 represents death, GOS 

2 represents Neurovegetative condition (patients 

unresponsive or speechless for weeks or months), GOS 3 

represents extreme debility (patients reliant on daily life 

support), GOS 4 represents modest disability (patients 

independent in daily needs) while GOS 5 designate good 

functional recovery (gaining of normal life with the 

minor neurological and psychological deficit). GOS 2-4 

was used to indicate residual disabilities. Data was 

analysed using SPSS -23. The Chi-square test was used 

to determine the effect of categorical variables on the 

Glasgow coma outcome score. A p-value less than 0.05 

was considered statistically significant. 

RESULTS  

Out of 116 patients operated for traumatic intracranial 

epidural hematoma, 93 were male and 23 were female. 

Ninteen (16.4%) patients were in the age range 0–5 years, 

42 (36.2%) were in the age range 6-15, 35(31.0%) were 

in the age range 16–30, 11 (9.5%) were in the age range 

31–45 years, 7 (6.0%) were in the age range 46–60 years 

while only one patient included in this study was above 

60 years (figure-1). Fall from height was the most 

common mechanism (64.66%) followed by road traffic 

accidents (29.31%) and physical assault (6.03%). Five 

out of 116 patients died following surgical intervention 

with an overall mortality of 4.3%. The difference in 

residual disability, functional recovery and mortality 

between males and females was statistically significant 

(p=0.008). Mortality was higher in females (3.4%) while 

residual disability was higher in males (13%).77 (66.4%) 

male patients achieved good functional recovery. 

Mortality was significantly higher in patients under 5 

years of age (3.4%). Residual disability was higher in 

patients 16-30 years of age (5.2%). Most of the patients 

who achieved good functional recovery were in the age 

range 6–15 years (34.4%). GCS on admission was one of 

the most significant predictors of outcome. Four out of 16 

patients died with GCS less than 8 at the time of 

admission to hospital while none of the patients died 

when GCS was above 12. Functional recovery was 

significantly higher when GCS at the time of admission 

was greater than 12 (p<0.05). Mortality was significantly 

higher in those who had abnormal pupillary diameter or 

impaired response to light (dilated pupil and or absent 

light reflex) (2.6%), while functional recovery was higher 

in the absence of pupillary abnormalities (79.3%) 

(P<0.05). The effect of associated lesions on the Glasgow 

outcome score was statistically significant (p=0.007). 

Mortality was higher in the presence of associated lesions 

(4.4% vs. 0%). Patients who operated within 6 hours of 

trauma resulted in a better outcome with a mortality rate 

of 0.0% and functional recovery of 57.8% while for those 

who operated after 6 hours, the mortality was 

significantly higher (4.3%) and functional recovery was 

significantly low (15.5%) (table-1). 

 

 
Figure-1:  Age Distribution 
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Table-1: Effect of clinical variables on Glasgow coma outcome score. 
Clinical Variables No. Of Patients 

(N=116) 

Mortality (N=5) 

 

Residual 

Disability (N=17) 

Functional 

Recovery (N=94) 

p-value 

Gender      

Male 93 (80.2%) 1 (0.9%) 15 (13%) 77 (66.4%) 0.008 

Female 23 (19.2%) 4 (3.4%) 2 (1.7%) 17 (14.7%)  

Age (years)      

0-5 19 (16.4%) 4 (3.4%) 1 (0.9%) 14 (12.1%) 0.000 

6-15 42 (36.2%) 0 (0%) 2 (1.7%) 40 (34.5%)  

16-30 36 (31.0%) 0 (0%) 6 (5.2%) 30 (25.9%)  

31-45 11 (9.5%) 1 (0.9%) 3 (2.6%) 7 (6.0%)  

46-60 7 (6.0%) 0 (0%) 4 (3.5%) 3 (2.6%)  

>60 1 (0.9%) 0 (0%) 1 (0.9%) 0 (0.0%)  

GCS on admission      

≤ 8 16 (13.8%) 4 (3.4%) 8 (6.9%) 4 (3.4%) 0.000 

9-12 29 (25.0%) 1 (0.9%) 8 (6.9%) 20 (17.2%)  

>12 71 (61.2%) 0 (0.0%) 1 (0.9%) 70 (60.3%)  

Pupillary abnormalities      

Yes 9 (7.8%) 3 (2.6%) 4 (3.4%) 2 (1.7%) 0.000 

No 107 (92.2%) 2 (1.7%) 13 (11.2%) 92 (79.3%)  

Associated lesions      

Yes 65 (56.3%) 5 (4.4%) 12 (9.7%) 48 (43.1%) 0.007 

No 51 (43.7) 0 (0.0%) 5 (4.4%) 46 (39.7%)  

The time interval from injury to 

surgery 

     

<6 hours 75 (64.7%) 0 (0.0%) 8 (6.9%) 67 (57.8%) 0.00 

7-12 hours 27 (23.3%) 5 (4.3%) 4 (3.5%) 18 (15.5%)  

12-24 hours 6 (5.2%) 0 (0.0%) 4 (3.5%) 2 (1.7%)  

>24 hours 8 (6.9%) 0 (0.0%) 1 (0.9%) 7 (6.0%)  

 

DISCUSSION 

Epidural hematoma is a neurosurgical emergency with 

very low mortality if managed properly. Several 

factors may influence the outcome including GCS at 

presentation, presence of pupillary abnormalities, 

hematoma size, accompanying intracranial injuries 

and time interval from injury to surgery.26,27 The 

objectives of this study were to determine the 

mortality and prognostic factors affecting the outcome 

of patients operated for traumatic intracranial epidural 

hematoma. 

Males were the predominant victims in our 

study accounting for 80.2%. This may reflect our 

social culture where males are more exposed to 

outdoor activities and work. Another reason may be 

the higher incidence of motorbike accidents which is a 

main source of transport in Pakistan. Male 

predominance was also reported by previously done 

studies in Pakistan.26,28 Most of the victims in this 

study were in the age range 6–15 years which is in 

contradiction with previously done national and 

international studies. Most of the previous studies 

reported a higher incidence after the age of 30 

years.26,29 In our series history of fall from height was 

the most frequent mechanism of trauma accounting for 

about 64.6% of cases. Rosyidi et al3 reported road 

traffic accidents as a leading cause of traumatic 

extradural hematoma followed by falls from height 

and direct head trauma. We did not find other studies 

that reported the precipitating event for traumatic 

EDH. Overall mortality in our series was 4.3%. This 

is much lower than those reported by other series. Ruff 

et al7 reported a mortality of 1.2–33% while Bullock 

et al30 reported a mortality range from 9.4–33%. Low 

mortality in our series was because we received most 

patients with GCS greater than 12 which showed a 

direct relationship with Glasgow coma outcome score. 

Moreover, we operated on most patients within 6 

hours of injury resulting in improved outcomes with a 

lower overall operative mortality rate. 

The Glasgow coma scale score is an 

important tool to evaluate the level of consciousness 

in traumatic head injury patients. Head trauma patients 

can be graded into mild, moderate and severe head 

injury based on GCS score at presentation. GCS is an 

important prognostic factor in almost every 

Neurosurgical patient. In our study, we found a direct 

relationship between GCS score at the time of access 

to the hospital and GOS score at the time of discharge 

from the hospital. We noticed significantly higher 

mortality in those with GCS of less than 8. Mortality 

was significantly lower and functional recovery was 

significantly higher in patients admitted with GCS 

greater than 12. Similar results were observed by 

Emejulu et al.31 

Age is also a critical prognostic factor for 

outcomes similar to Glasgow coma scale score. We 

observed higher mortality in patients less than 5 years 

of age. In our study, 4 out of 19 patients died following 

surgical intervention. Good functional recovery was 
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resumed when the age was greater than 6 years. 40 out 

of 42 patients in the age range 6–15 years and 30 out 

of 35 patients in the age range 16–30 years had 

achieved good functional recovery. Collaborators et 

al32 reported high mortality after 40 years of age. 

Murray et al16 also reported an inverse relationship 

between age and the Glasgow outcome scale. 

Epidural hematoma is a neurosurgical emergency 

and cases with absolute surgical indications require 

early surgical intervention.6 Early surgical 

intervention once indicated can reduce morbidity 

and mortality.10 Ozkan et al32 reported lower 

mortality in those operated within 6 hours of injury 

(18.5%) compared to those operated after 6 hours of 

injury (23.5%). We observed a mortality rate of 0% 

when the patient was operated within 6 hours of 

injury. We also observed good function recovery 

and little residual disability with early operative 

intervention. 

The presence of pupillary abnormalities 

and associated lesions can alter the outcome. We 

found a significant correlation between these 

clinical variables and Glasgow outcome scores. In 

our study 3 out 9 patients with pupillary 

abnormalities and 5 out of 65 patients with 

associated intra or extra cranial lesions died. 

Functional recovery was significantly lower in 

those with pupillary abnormalities. Only 2 out of 9 

patients achieved good functional recovery. Patients 

with normal pupils had achieved significantly good 

functional recovery (79.3%). The difference in 

functional recovery in the absence or presence of 

associated lesions was not statistically significant 

(43.1% vs. 39.7%). Cohen et al33 in their series of 

EDH patients reported 100 % mortality with dilated 

pupils for more than 70 minutes. Rocchi et al17 also 

reported poor outcomes in those where EDH was 

accompanied by other associated lesions either 

intracranial or extracranial. 

                       The main drawback of this study is its 

retrospective design. Hematoma volume is one of the 

most important prognostic factors but is not assessed 

by our study because of the retrospective design. 

CONCLUSION 

Age, preoperative GCS, pupillary abnormalities, 

associated lesions and time interval from injury to 

surgical intervention are significant prognostic factors 

that can alter the outcome of patients intended to be 

operated for traumatic extradural hematoma. Good 

surgical outcomes can be achieved with early 

operative intervention if indicated. Female gender, 

low preoperative GCS score, presence of pupillary 

dilation, presence of associated lesions, delayed 

surgical intervention and age less than 5 years are 

significant predictors for poor outcomes. 
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