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Introduction:
Epidural hematoma (EDH) is potentially le-
thal, yet easily treatable if diagnosed early and 

promptly treated. Its incidence among head in-
jury patients is in the range of 2.7 to 4%1 while in 
pediatric population the incidence is 2–3% of all 
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head injuries in the pediatric population.2 Th e 
mean age of pediatric patients being aff ected is 
between 6 and 10 years .It is even less common 
in infants under the age of 12 months.1, 2, 3, 4

Extradural hematoma in children unlike in 
adults in adults may follow a trivial injury. EDH 
has got diff erent symptoms in children, its 
course is more insidious and the skull fracture 
is infrequent5 hence the overall management is 
more challenging. Moreover, the criteria for sur-
gical evacuation and conservative management 
have not been as clear as in adult. Hence man-
agement of EDH in pediatric patients, especially 
in infants is more complicated.2 Th e mortality 
rates of EDH varying between 0% and 17%.5

Th ese considerable variations in the outcome 
and lack of data that provide a clear cut picture 
of EDH in children prompted us to carry out the 
present study. Here we present our experiences 
with 84 consecutive patients of acute extradural 
hematoma in children less than 16 years of age. 

Methodology:
Th is Retrospective study was conducted over 
5 years period in Department of Neurosurgery, 
Hayatabad Medical Complex Peshawar, from 
July 2009 to June 2013.

All patients under 16 years with EDH, without 
gender discrimination who were surgically man-
aged in our unit were included in the present 
study. Data collected on separate Performa and 
included history, physical examination fi ndings, 
base line investigations, radiological fi ndings 
and treatment outcome. 

However those cases were not considered for 
this study that refused to be enrolled for the 
present study. Diagnosis of exact location, size 
of hematoma and associated intracranial le-
sions were determined by doing CT scan brain 
in emergency. Patients were surgically managed 
who were fulfi lling the following criteria.

- Altered level of consciousness with hematoma 
size more than 20 ml.

- Volume of the epidural hematoma 30 ml even 

in neurologically intact 

- In temporal lobe, the hematoma of 20 ml size 
was considered for surgical evacuation as these 
are critical sites

Patients with spontaneous EDH or EDH in pos-
terior cranial fossa were excluded from current 
study. Asymptomatic patients, patients present-
ing only minor symptoms with small hematoma 
(thickness less than 20mm) were conservatively 
managed. All the patients who required surgical 
treatment were operated on emergency basis. 
Surgical management consisted of craniotomy 
under general anesthesia and removal of the un-
derlying hematoma. 

Th e results were analyzed by using SPSS version 
16.Frequency and patt ern of diff erent injuries, 
their mechanism, age and gender of the patients 
and level and extent of neurological injuries 
were determined. Th e Glasgow Outcome Scale 
(GOS) was used for outcome assessment.

Results:
Total 84 patients were enrolled in the present 
study. Out of these, 58 were male 26 were girls. 

Th e boys and girls ratio was 2.23:1. Gender dis-
tribution is shown in Figure 1.

Age at the time of the accident ranged from 7 
months to 16 years with a mean age of 9.42 years. 
We noted that the frequency of acute traumatic 
epidural hematoma in pediatric age group increases 
with age, and the elder children (age group 11-16 
years) were the commonest aff ected ones. 

Figure 1: Gender distribution
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Th e commonest mode of injury was fall from 
height 39.28% (n=33) followed by road traffi  c 
accident (RTA) 33.33% (n= 28).Th e rest of the 
modes are shown in Table 1.

Th e most common clinical presentation was al-
tered level of consciousness (n=50), followed 
by Headache (n=47). Aside from these 20.24% 
(n=17) patients had focal neurological defi -
cit. Early seizures were documented in (n=10) 
EDH patients. Th e classically described “lucid 
interval” was seen in11.90% (n=22) patients. 
Th e various clinical features are shown in Table 
2.

Brain edema was present in 35.71% (n= 30). 
Concomitant skull fracture was found in 59.52% 
(n=50).Associated intracranial injuries are 
shown in Table 3.

CT depicted temporoparietal region involve-
ment in 41.67% (n = 35) followed by frontal and 
parietal region in 28.57% (n = 24) and 13.09 % 
(n=11) respectively. Th ese fi ndings are given in 
Table 4.

Mortality rate was 5.95 % (n=5) aft er surgery. 

Among these 5 patients, 2 had associated brain 
injuries, 3 cases were deeply unconscious with 
fi xed pupil / pupils at the time of admission.

Discussion:
Head trauma is a leading cause of death and dis-
ability in young people.6 Several types of head 
injuries including including EDHs are amenable 
to neurosurgical intervention, and improved 
outcomes have been reported in patients receiv-
ing prompt treatment.7, 8

World the incidence of head injuries is higher in 
male. Th e reason is the nature of their jobs, high-
er risk of trauma and warfare injuries. In chil-
dren too, male are more frequently aff ected. In 
the present study, male children are more than 
female patients.

Almost half of our patient had head injuries due 
to fall from highs because children do not have 
the awareness in childhood, ignorance of par-
ents and lack of watch of parents on their chil-
dren. Again and lack of implementation of traffi  c 
rules is the major cause of head trauma because 
of road traffi  c accidents. Fall was the commonest 
cause in children in a study, conducted by Paiva 
WS etal.9 Th is is due to the fact that children do 
not travel and drive as frequently as adults.

Th e commonest site of extradural hematoma 
is temporoparietal. Th is is due to the fact 
that pterion is the thinnest part of the skull. 
Comparatively light blow can cause extradural 
hematoma.10 Posterior fossa involvement is very 
rare as depicted from study results. Dubey A et 
al in his article in 2004 showed same trend in 
hematoma distribution.11

Skull x ray is still commonly performed in many 
parts of the world. It is no more an investigation 
of choice because it does not give any signifi cant 
information about brain parenchyma. Moreover 
this may take precious time which matt ers a lot 
in EDH management .In other studies too, the 
yield of X-rays was not that helpful.12 Th at is why 
we did not do skull x-ray for our patients and we 
straight away did CT Scan brain. Skull fractures 
on CT scan brain with bone window was noted 

Table 1: Mode of trauma

Mode of trauma No of patients Percentage
Fall 33 39.28%

RTA 28 33.33%

Assault 18 21.83%

Other 5 5.95%

Table 2: Clinical Presentations

Presentation No Percentage 
altered level of consciousness 50 59.52%

Headache 47 55.95%

Nausea/vomiting 43 51.19%

Focal defi cit 17 20.24%

Seizures 10 11.90%

Table 3: Associated intracranial injuries

Finding No Percentage 
Brain edema 30 35.71%

Skull fracture 50 59.52%

intra cerebral hematoma 20 23.81%

Subdural hematoma 4 4.76%
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in 59.52% which is in keeping with fi ndings of 
Khan IU et al 5.13

Th e presence of CT scan evidence of a con-
comitant intradural (ID) injury is recognized 
as a poor prognostic factor.5,16 In our series, as-
sociated brain injuries discovered in 31 % cases. 
Th ese are predominantly intracerebral edema 
contusions, intra-cerebral hemorrhage and sub-
dural hematomas. Th e previous studies suggests 
that the incidence of associated lesion is less in 
pediatrics age group.1,14,5,15,16 However both in 
adults and pediatric age groups, SDH and or 
parenchymal injuries in association with EDH 
lower the chance of good outcome.1 Like in our 
series, in previous studies in children, the most 
common concomitant intradural abnormality 
was brain edema, while in adults it was hemor-
rhagic contusion.5

In a study by Ericson et al17 three patients died, 
constituting a mortality of 12.5%. Th ere was a 
reduction in mortality among patients with iso-
lated epidural hematoma (6.6%).18 

Th e high mortality among patients with asso-
ciated intracranial lesions (33.3%) or multiple 
traumas (32%) is still a cause of concern.18 

Although the main objective of management 
of extradural hematoma is to achieve 0% mor-
tality and best functional outcome, the overall 
mortality in most of the previous studies is from 
9.4-33%, averaging approximately 10%.19 Slight 
improved outcome i.e. 5.95% mortality rate was 
observed in this study.

We recommend that pediatric patients with head 
injuries and suspected or proven EDH should be 
referred to a neurosurgical facility without delay 
even if their neurology is normal. Th ose patients 
who are required to be operated should undergo 
surgery without any delay. Th ose patients who 

do not require surgery, should be kept under 
closed observation and in any emerging situa-
tion, prompt CT scan brain should be done to 
rule out any hematoma expansion.

Conclusion:
Epidural hematoma in children is one of the 
most rewarding neurosurgical emergencies 
amongst head injuries patients but early recog-
nition and prompt management is vitally impor-
tant. Several factors aff ect the ultimate outcome 
of extradural hematoma surgery which includes 
associated brain lesions like sever brain edema, 
subdural hematoma, pre operative neurology of 
patient and intra cerebral hematoma. 
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