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Abstract

Objectives: Retrospective analysis of all childhood cases of traumatic acute Epidural Haematoma
(EDH) admitted to King Abdullah University Hospital (KAUH), Jordan between 2005-2006.

Methods: Twenty-two pediatric patients were diagnosed with EDH by brain CT. 16 children underwent
surgery.

Results: Survival rate was 87 % and ninety percent of survivors had a good or moderate outcome. The
incidence of traumatic EDH corrected to the average served population was 3-5 times the reported
incidence from developed countries with road traffic accidents forming more than 45% of the causes.
One explanation for this high incidence is the lack of use of safety measures for children in cars like
children seats and belts.

Conclusion: In this study, we are attempting to bring focus to the topic of preventable RTA related head
injuries in developing countries. This is the first reported study about pediatric AEDH from the north of
Jordan. It can form scientific evidence that can strengthen the work of the different children and road
safety societies.
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Introduction In some developed countries, a 'zero-mortality'

was considered as a goal earlier.” ° However,
Patients with an acute Extradural Haematoma there is a lack of studies on the incidence and
(EDH) have improved outcome with rapid outcome of EDH in children in the developing
resuscitation and  surgical  evacuation.? countries and only few studies have addressed
Moreover, the wide availability of cranial CT ~ EDH in general in developing countries. *’
allowed early and accurate diagnosis of the
haematoma and early surgical intervention with
improvement in both mortality and morbidity. 3
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The present study is the first report about
pediatric AEDH from the northern part of Jordan.

The results of this study can be used as a
scientific evidence to strengthen the work of the
different child and road safety societies in the
developing world and to convince the politicians
in these countries about the humanitarian and the
financial loss from these accidents and the
importance of implementing the children security
measures in automobiles.

Materials and Methods

Retrospective analysis of the clinical, radiologic,
demographic and surgical features, obtained in
22 children (age <16 years) who underwent
either surgical or conservative treatment for EDH
between January 2005 and January 2007
(database of King Abdullah University Hospital
(KAUH), Jordan). All patients were treated
according to the protocol at KAUH. Brain
Computed Tomographic scan (CT) studies were
performed in all patients, Standard EDH
evacuation with craniotomy was the utilized
surgical procedure. Surgical evacuation was done
if the haematoma was more than 1 cm,
symptomatic or with mass effect. All patients
were monitored in the intensive care unit and
controlled in the outpatient clinic 4-6 weeks after
discharge. Patients were managed by the
admitting neurosurgeon. All patients were
classified according to Glasgow Coma Scale
(GCS) ® and the outcome was evaluated by
Glasgow Outcome Scale (GOS) ° (good
recovery, moderately disabled, severely disabled,
vegetative survival, death). For descriptive
purposes, GOS can be a good outcome (good
recovery or moderately disabled) or poor
outcome (severely disabled, vegetative survival).
Age, sex, cause of injury, GCS, associated skull
fracture, pupil reactivity, treatment and clinical
outcome were determined. During the period of
investigation, the department of Neurosurgery
(KAUH) served an average population of
900,000.

An epidural hematoma is a collection of blood
between skull bone and dura usually following
head trauma. They can be caused by Road Traffic
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Accidents (RTA), falls (FD) and assaults. RTA
includes both motor vehicle accidents like car
crash and accidents to road users like pedestrians
and cyclists. Falls from a height can be
accidental, homicidal, and suicidal. All falls in
our study were reported by the patient or family
as accidental. The height of the fall is an
important factor for the outcome, however, in the
present study this was ignored due to conflicting
data by the family or the child mostly due to
unwitnessed fall accidents. An assault is an
offence that causes bodily harm, in the present
study it was caused by quarrels.

Data were analyzed using SPSS v13.0. As this
was a retrospective analysis, no changes were
made to patient's treatment. Ethical approval was
obtained from the hospital ethical review board.

Results

22 patients (12 male patients and 10 females), age
<16 year were admitted into KAUH with the
diagnosis of traumatic AEDH in the study period
of 24 months, making an average of 11 cases per
year.

On admission, 8 patients had a GCS of 13-15, 8
patients had a GCS of 9-12, and 6 patients had a
GCS of 3-8. Change in pupil size and reactivity
were seen in 2 patients. 7 patients had a vault
skull fracture and 1 patient had both vault and
skull base fracture. Two patients have associated
brain contusion. The cause of the injury was road
traffic accident in 10 patients, fall in 11 and direct
trauma to the head (assault) in 1 patient. In total,
16 patients underwent a neurosurgical operation,
all with craniotomy and evacuation of EDH.

In the 6 patients who were treated conservatively,
3 had a GCS of 13-15 and 2 had a GCS of 9-12,
all end with full recovery. Whereas 1 was
presented with severe head injury and had
bilateral fixed dilated pupils and died.

Overall, 16 patients underwent surgery. Of these
patients, 5 had a GCS of <9 on admission, 6 had
a GCS of 9-12 and 5 a GCS of 13-15. Two
mortalities in the operated patients and one in the
conservatively treated group making the mortality
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in the operated and non-operated 12.5 % and
13.6%, respectively with an average of 13%.

Clinical data about the operated patients are
presented in Table (1), whereas Table (2) details
the Glasgow Outcome Score (GOS) according to
the admission GCS.

Table (1): Car accident and fall group outcome
in relation to ages in operated patients (n = 16).
RTA (road traffic accident), FD (fall down).

0-1 15 6-10 11-15
RTA 0 2 4 2
FD 0 5 2 0
Assult 0 0 1 0
Good outcome, RTA 2 2 1
Good outcome, FD 4 2

Table (2): Outcome in patients undergoing neurosurgical procedures in relation to GCS (n = 16).

GOS Outcome GCS3-8(n=5)

5 Good 1 5

4 Moderate 1 0

3 Poor 2 0

2 Vegetative 0 0

1 Death 1 1
Discussion

In this study, survival from traumatic extradural
haematoma was 87%. Ninety percent (17/19), of
survivors had a Glasgow Outcome Score of 4 or
5, indicating good or moderate outcomes. This is
comparable to the survival rate in other
studies.’®*? It should be noted that the outcome
after an acute extradural haematoma is influenced
not only by surgery but also of additional
injuries, delay in presentation and treatment, GCS
and pupils status preoperative. &

The incidence of traumatic EDH in children was
approximately 1 patient per month for this centre.
Compared to developed countries, the incidence
of EDH in children in our region is high
especially those related to RTA. In our study, the
mean was 11 cases per year compared to other
reports of 2-4 cases per year.” ** One explanation
is the decreased use of safety measures in
vehicles (like baby and children seats and child
restraint, booster cushion and seats) compared to
the developed world. Although some developing
countries like Jordan had improved prehospital
transfer times and rapid access to neurosurgery,
however general people application of safety
measures in automobiles is lagging behind.
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GCS 9-12 (n =6)

GCS 13-15 (n =5)
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Fall is the most common cause of EDH in
pediatric population forming around 63%, **
however in the present study RTA forms more
than 45%. The outcome was worse with the
increasing age in RTA with no significant
difference in FD group. A possible explanation is
the more mobility of the older children and less
use of safety measures in cars. However, the
number of patients is small to make a conclusion.
In the series of head injury, males highly
dominated over females as victims of head injury,
while in the present study females form 45 % of
patients. We emphasize here that both sexes are
exposed to the lack of safety measures in
automobiles.

The clinical status of the patient (assessed by
GCS) and the size of the EDH (small or large) are
the variables that influence decisions about
operative or conservative treatment.’® It has been
shown that small asymptomatic epidural
haematoma can be managed conservatively.” In
our study, all 5 patients treated conservatively
with repeated CT and intensive observation had a
good outcome. In one patient, surgery was
considered unhelpful due to brain stem damage;
the patient was treated conservatively and could
not be salvaged.
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Conclusion

The incidence of pediatric traumatic extradural
hematoma in Jordan is high compared to
developed countries; however, the outcome of
management in Jordan is comparable to the
developed countries. The main causes are RTA
and FD, both of which are preventable through
enough use of safety measures.
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