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Surgical Outcome of EDH in Children: Our Observation in DMCH
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Abstract

Background:Epidural hematoma (EDH) is accumulation of blood between the inner table of
the skull and thedural membrane due to trauma and predominantly consists of venous blood in
case ofchildren.Children with extradural hematoma (EDH) present differently than adults and
outcome would also be different. Methods and Materials: This is a prospective interventional
study done in the Department of Neurosurgery, Dhaka Medical College and Hospital (DMCH)
in between period of January 2016 to December 2019. Children of both sex below 12 years
of age with EDH were included after fulfilling inclusion and exclusion criteria. Follow up
period was 1 month after surgery. Results: Among 90 patients, 73.3% were male and 26.7%
were female. Age 5 - 12 years is most commonly affected among all age groups, attributing to
58.9%, fall from height was the most common cause (58.9%) followed by road traffic accident
(32.2%), fall of heavy object over head (7.8%) etc. The most common symptom was vomiting
which was present in 85.6% of patients followed by altered consciousness in 72.2%, headache
in 60% and scalp swelling in 25.6% of patients. The follow-up of our patients was 1 month
after surgery. Most of our patients made good recovery. Among them 73 patients (81.1%) were
neurologically intact (GOS 5), 10 (11.1%) patients had some deficit but could do their daily
activity independently (GOS 4), 03 patients (3.3%) was dependant on other for daily activity
with cognitive deficit (GOS 3) and 4 patients (4.4%) died.Conclusion:EDH in children can
be managed by surgery with good outcomes. Even in the presence of poor initial clinical and
radiologic conditions, timely intervention can lead to a good recovery.
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Introduction of all head injuries in children and represent 1-6% of

Extra Dural Hematoma (EDH) is a unique type of all diagnoses in paediatric patients hospitalized after
neurotrauma which is potentially lethal, yet easily traumatic brain injury®. the impact response of the
remediable if diagnosed early and treated timely'. infant head depends not only on its unique geometry,
Epidural hematomas (EDH) account for about 2-3%  but also on the age-dependent mechanical properties
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of the skull and sutures. The paediatric skull differs
markedly from the adult skull in geometry, structure
and material properties®. The skull of a neonate
is a loose aggregate of thin plates of pliable bone
connected by sutures. The compliant structure is
capable of substantial deformation during childbirth,
as well as during traumatic impact loading. At birth,
the cranial bones are thin, flexible, and contain
no diploe. As the child grows, the cranial bone
differentiates into inner and outer layers of compact
bone that enclose a middle layer of cancellous bone.
As cranial sutures develop during infancy, cranial
adjustment to the expanding brain takes place by bone
deposition at the sutural margins. Mature sutures are
highly interdigitated and capable of absorbing energy
during impact loading®.

Itisrecognized that EDH in children differs from EDH
in adults in that the hematoma may follow a trivial
injury, the symptoms are different, the course is more
insidious, associated skull fracture is infrequent, and
prognosis is better’. The Brain Trauma Foundation
(BTF) has produced informative guidance on the
management of EDH. The criteria laid out for
conservative management consists of patients who
are non-comatose, lack of focal neurological deficit,
have EDH volumes of less than 30 ml, thickness of
less than 15mm and an associated midline shift of less
than 5 mm. The BTF recommends that all patients
with an EDH volume of greater than 30 cc should
undergo surgical evacuation regardless of Glasgow
Coma Scale (GCS)*7.It is strongly recommended
that patients with an acute EDH and GCS<9 and
anisocoria undergo surgical evacuation as soon as
possible !.

Considering the cause of EDH in Children; Fall is
the most common.Road Traffic Accidents Caused
more commonly in older age groups. Age Syr to 12yr
is most commonly affected among children®. The
fracture in the skull was more common in children
Less than two years of age than older butfracture
did not affect the outcome. Children aged less than 5
years had a better outcome than older age group. Low
GCS at admission did not always accurately predict
the outcome for EDH in children. Patients with less
than 20 ml usually not require surgery unless there is
anisocoria or gross neuro deficit, cases with volume
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20-30 ml required surgery based on assessment on
serial neuro evaluation and cases more than 30ml
required surgery. Patients with Posterior Fossa EDH
more than 15 ml required surgery®.

Methods and Materials

This current study was a prospective interventional
study carried out in between the period of January
2016 to December 2019. Children (up to 12
years) with extradural hematoma attending in the
Department of Neurosurgery, Dhaka Medical College
and Hospital, Dhaka. Diagnosed case of traumatic
EDH(with or without skull fracture) underwent
surgical intervention, aged up to 12 years of both sex
were included in this study. Patients above 12-year-
old age, EDH with diffuse axonal injury, subdural
hematoma or brain contusion or polytrauma (Major
Chest/ Blunt abdominal trauma/ major trauma to limb
and pelvis) were excluded from this study. Clinico-
radiological findings at admission with preoperative
GCS, pre and post-operative CT findings, time
interval to surgery since trauma are vital parameters.
Patients were followed-up for a total of 1 month
post-operatively. Follow-up of the patients were
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 on first postoperative day. Postoperative data
of Day 1, 3 and discharging date were recorded.
Outcome was
Outcome Scale (GOS) during discharge and after

measured by using Glasgow

1 month.

Ethical clearance: Ethical clearance was taken
from Ethical Review Committee of Dhaka Medical
College.

Result

Table I shows 90 patients were included in this study;
they were divided into 3 groups. Age range was 0
tol2 year. It was observed that, majority 53(58.9%)
patients were 5-12 years of age followed by 28(31.1%)
in 2-5 years, 09(10.0%) in below 2 years of age
group. This table also shows sex distribution of the
study patients. In the study, male predominance was
observed. Majority 66(71.1%) patients were male
and 24 (28.9%) patients were female. Male-female
ratio was 2.8:1.
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Table I: Age and sex distributionof the study
subjects according (N=90)

Variable Frequency(n) Percentage (%)

Age distribution

<2 year 09 10.0%

2 years — 5 years 28 31.1%

5 years — 12 years 53 58.9%
Sex distribution

Male 66 73.3%

Female 24 26.7%

Table II: Distribution of the study patients
according to mode of injury (N=90)

Table IIshows the distribution of the study patients by
mode of injury. Among all the cases, majority cause
identified was fall from height 53(58.9%) followed
by road traffic accident 29 (32.2%).

Mode of injury Frequency(n) Percentage (%)
Fall from height 53 58.9%
Road traffic accident 29 32.2%

Fall of heavy object over head 07 7.8%
Assault 01 1.1%
Total 90 100.0%

Table III: Distribution of the study patients by
pre-operative clinical presentation (N=90)

Table IlIshows distribution of clinical presentation
in the study population. It was observed that, most
of the patients had multiple clinical presentations.
Majority patients presented with vomiting 77(85.6%)
and altered consciousness 65 (72.2%). Other results
are shown in the table below.

Pre-operative Clinical

presentation Frequency(n) = Percentage (%)
Altered consciousness 65 72.2%
Vomiting 77 85.6%
Headache 54 60.0%
Convulsion 04 4.4%
Scalp swelling 23 25.6%

Multiple response*

Table IV: Distribution of the study population by
preoperative neurological status (N=90)

Table IVshows the preoperative neurological status
of the study population. It was observed that,
27(30.0%) patients had bilaterally equally reacting
normal pupil, 59(65.6%) had unilateral dilated pupil
and 04(4.4%) had bilateral dilated pupil. 48(53.3%)
patient had no focal deficit, 29(32.2%) were hemi
paretic or hemiplegic, 11(12.2%) presented with
seizure and 2(2.2%) presented with aphasia.

Neurological Status Frequency(n) Percentage (%)
Pupillary changes

Equal normal pupil (3-4 mm) 27 30.0%
Dilated pupil (> 4 mm)

Bilateral 04 4.4%
Unilateral 59 65.6%
Focal neurological deficit

No deficit 48 53.3%
Hemiparesis / Hemiplegia 29 32.2%
Seizure 11 12.2%
Aphasia 02 2.2%

Table V: Location of hematoma by preoperative
Computed Tomography (CT) scan (N=90)

Table V shows the involved cerebral lobe or lobes
of the study patients. It was observed that, majority
29(32.2%) patients had parietal lobe involvement
followed by 21(23.3%) frontal lobe involvement.
Other results are shown in the table.

Hematoma location Frequency(n) Percentage (%)
Temporoparietal 14 15.6%
Frontal 21 23.3%
Parietal 29 32.2%
Frontoparietal 09 10.0%
Temporal 12 13.3%
Occipital 02 2.2%
Post. fossa 03 3.3%
Total 90 100.0%
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Table VI: Pre-operative GCS among the cases
(N=90)

Table VI shows pre-operative GCS which reveals
most patients 49 (54.4%) are between GCS 14 to
15.

Pre-operative Frequency (n) = Percentage (%)  Mean  SD

GCS

3-8 18 20.0%

- 0,

9-13 23 45.5% 1112 < 334
14-15 49 54.4%

Table VII: Preoperative Computed Tomography
(CT) scan findings of study population (N=90)

Table VII shows the distribution of the study patients
according to pre-operative CT scan finding. It was
observed that, 59(65.5%) had more than 30 ml and
24(26.7%) patients had hematoma volume in the
range of 20-30 ml. Regarding thickness of hematoma,
68(375.6%) were more than 15 mm thick and
17(18.9%) were 11-15 mm thick. 66(73.3%) patients
had more than Smm midline shift and 16(17.8%) had
less than Smm midline shift. 31(34.5%) patients had
skull fracture and ventricular effacement was present
in 61(67.8%) patient.

CT Scan Findings Frequency(n) Percentage (%)
Hematoma Volume
<20 mL 07 7.8%
20-30 mL 24 26.7%
>30 mL 59 65.5%
Thickness of Hematoma
<10 mm 05 5.6%
11-15 mm 17 18.9%
>15 mm 68 75.6%
Midline shift
No shift 08 8.9%
<5 mm 16 17.8%
>5 mm 66 73.3%
Skull Fracture
Present 31 34.5%
Absent 59 65.5%
Ventricular effacement
Present 61 67.8%
Absent 29 32.2%

868

Table VIII: Post-operative Computed Tomography
(CT) scan findings of study population (N=90)

Table VIII shows Post-operative CT scan findings of
study population shows 78(86.7%) patients had no
hematoma. Other findings are mentioned below.

CT Scan Findings Frequency(n) Percentage (%)
Hematoma Volume

No hematoma 78 86.7%
Small residual 12 13.3%
Midline shift

No shift 82 91.1%
<5 mm 6 6.7%
>5 mm 2 2.2%
Ventricular effacement

Present 11 12.3%
Absent 79 87.7%

Table IX: Preoperative distribution of the study
population by timing of surgery since trauma
(N=90)

TableIX shows, 55(61.1%) patients had time interval
between trauma and operation was 12-24 hours.
24(26.7%) had time interval more than 24 hours
and only 11(12.2%) had time interval of less than12
hours.

Time interval Frequency (n) Percentage (%)
Within 12 Hours 11 12.2%
12-24 Hours 55 61.1%
>24 Hours 24 26.7%
Total 90 100.0%

Table X: Distribution of the study populations by
post-operative GCS (N=90)

Table X shows distribution of post-operative GCS
in the study patients. GCS is an important predictor
of outcome. GCS 14-15 were found in 41 (45.6%)
cases in 1st POD, 57(63.3%) cases in 3rd POD and
77(85.6%) during discharge. The mean GCS was
11.52+3.47 in the 1st pod and13.47+3.05 was during
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discharge.
Frequency of GCS score
Post-operative GCS Mean £SD
n Y%
1* POD
3-8 14 15.5%
9-13 35 38.9%
11.5243.47
14-15 41 45.6%
Total 90 100%
37 POD
3-8 08 8.9%
9-13 25 27.8%
12.7943.17
14-15 57 63.3%
Total 90 100%
During discharge
3-8 05 5.5%
9-13 08 8.9%
13.47£3.05
14-15 77 85.6%
Total 90 100%

Table XI: Glasgow Outcome of patients with preoperative GCS (Glasgow Coma Score) after 1

month follow up (N=90)

Table XI shows unfavourable outcome found 7 patients. Among them 5 patients (27.8%) of pre-operative
GCS 3-8 and 2 patient (8.7%) with GCS 9-13.

Pre-operative GCS

3-8

9-13

14-15

13

21

49

Favorable outcome

(N=83)

%

72.2%

91.3%

100%

Glasgow outcome

05

02

00

Unfavorable outcome

(N=07)

%

27.8%

8.7%

0.0%
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Table XII: Glasgow Outcome in relation to preoperative hematoma volume after 1 month follow up
(N=90)

Table XII shows unfavourable outcome patients had pre-operative hematoma volume >30 ml in 6 (10.2%)
patients and 20-30 ml in 1(4.2%) patient. This study is statistically significant (p-value <0.05).

Glasgow outcome

Preoperative Hematoma Volume Favourable outcome (n=83) Unfavourable outcome (n=07)
P-value
N % N %
<20 ml 07 100% 00 0.0%
20-30 ml 23 95.8% 01 4.2%
0.018%*
>30 ml 53 89.8% 06 10.2%

*P-value determined by Chi-square test

Table XIII: Estimation of postoperative outcome by using GOS (Glasgow Outcome Scale) at
discharge and 1 month (N=90)

Table XIII shows that at discharge 81(90.0%) and1 months follow up; 83(92.2%) patients had favourable
outcome. At discharge; 63 patients (70.0%) had GOS 5, 18 patients (20.0%) had GOS 4.In other hand at
Imonth follow up; 73 patients (81.1%) had GOS 5, 10 patients (11.1%) had GOS 4.

Frequency Favourable/ Outcome Percentage
GOS score
n % unfavourable n o,
During discharge
1 04 4.4%
2 00 0.0% Unfavourable
GOS (1-3) 09 10.0%
3 05 5.6%
4 18 20.0% . bl
avourable o
GOS (4-5) 81 90.0%
5 63 70.0%
At 01 months follow up
1 04 4.4%
2 00 0.0% Unfavourable
GOS (1-3) 07 7.8%
3 03 3.3%
4 10 11.1% . ol
avourable o
GOS (4-5) 83 92.2%
5 73 81.1%
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Figure 1a: Pre-operative CT
scan of head

Figure 1b: Per-operative image
showing EDH

Figure 1c:Post-operative
CT scan of head showing no
hematoma

@

Figure 2a: Pre-operative
scan of head

Discussion

Extradural hematoma (EDH) in children is a
potentially life-threatening complication resulting
from head injuries. These intracranial lesions
in children represent 2 to 3% of all head inju-
ry complications®. Though EDH in children is an
acute neurosurgical emergency and potentially
life-threatening condition, it can be managed with
excellent outcomes as a consequence of access to
modern imaging modalities to neurosurgical and
ICU treatment'’. The prognosis of patients with EDH
depends upon a number of factors. The Glasgow
Coma Scale at presentation is the most important
factor which determines the prognosis'!. The present
study was carried out to identify the factors associated
post-operative clinical improvement of children with
extradural hematoma.

In our series, the age of the patients ranged from
0 year to 12 years. Our analysis has identified that

T  Figure 2b: Per-operative image
showing EDH

Figure 2c: Post-operative patient
condition on 1** POD

EDH is more frequent among children of 5-12 years
53(58.9%). These data are correlated with other
reported series of EDH in children?®.

There were 66(73.3%) males and 24 (26.7%) female
patients; the ratio between them was 2.8:1. It is similar
to other reported series of EDH in children!?'4, Tt was
reflecting the natural tendency of males to expose to
outside world.

In our study, fall from height were the predominant
mode of injury 53 (58.9%) followed by road traffic
accidents 29 (32.2%), fall of heavy object over head
7(7.8%) and assault in 1(1.1%) cases. Similar results
have been reported by other authors'®?° but other
study found that 64% patients with EDH had been
involved RTA and other causes had occurred less
frequently'>'®.

In this study, we observed that most of the patients had
multiple clinical presentation. Vomiting 77(85.6%)
as the commonest presenting feature followed by
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altered consciousness 65(72.2%) similar to other
studies!>!416.18,

Pupillary changes were found in 63 patients (70.0%)
in which 4(4.4%) had bilateral dilated pupil, 59
patients (65.6%) had unilateral dilated pupil. Cheung
etal. (2007) found almost similar pupillary changes'.

Most of the patients presented to us with Glasgow
coma scale (GCS) in between 14 and 15. GCS on
pre-operative stage ranged between 14 to 15 in
49(54.4%) cases, 9 -13 in 23 (45.5%) cases, and
3-8 in 18 (20%) cases. Mean admission GCS was
11.1243.34. Other study results almost consistent
with the current study?*2'.

This study shows GCS is an important predictor
of outcome. In our series progressive unfavorable
outcome was found 5 patients (27.8%) with initial
GCS 3-8 and 2 patients (8.7%) with GCS 9-13. Other
authors also observed this finding?**.

Hematoma volume is a good prognostic factor in
EDH patients. Hematoma volume >30ml need
surgical intervention, volume 20-30ml required
surgery in rapidly deteriorate patients in serial
neuro assessment and volume <20ml required
surgery in case of posterior fossa EDH or with
anisocoria or focal neuro deficit. In patients with
pre-operative hematoma volume more than 30ml
showed 53(89.8%) favorable outcome while 20-
30 ml hematoma volume patients had 23(95.8%)
favorable outcome. Among unfavourable outcome
patients, pre-operative hematoma volume >30 ml in
6 (10.2%) patients and 20-30 ml in 1 (4.2%) patient.
This study showed statistically significant value
(p-value=0.018). Hematoma volume correlated
well both with the clinical presentation and with the
outcome**26,

In this study, even patients present with pre-operative
poor GCS (3-8); out of 18 patients, 13(72.2%)
recovered with favourable outcome. Also, for
initial hematoma volume more than 30ml; among
59 patients, 53(89.8%) patients recovered with
favourable outcome. Outcome is much better than of
adult patients?”28,

In this series, the parietal region 29 (32.2%) was the
commonest site for hematoma followed by frontal
region 21(23.3%). Other study also revealed similar

result of hematoma location'*!>.

Skull fractures are relatively uncommon in childhood.
In younger children skull bones are relatively elastic
and differences in the elastic coefficient between the
dura and bone cause dural detachment during impact.
This lead to formation of EDH without a fracture. In
the present series 34.5% of children with EDH has
skull fracture in compared to adult®.

Majority patients 55(61.1%) underwent surgery
within 12-24 hours to trauma followed by 11(12.2%)
within 12 hours and 24(26.7%) more than 24 hours
after trauma. Timing of surgery has a clear influence
on clinical deterioration®.

The outcome of children is distinctly better when
compared to their adult counterpart with similar GCS
score at surgery”. In the present series favorable
outcome is 92.2% and unfavorable outcome is 7.8%.
Themortality is 4(4.4%) in our study.Narasimhan
et al. also found good outcome in 97% cases and
mortality in 3% cases'.

Conclusion

EDH in children can be managed by surgery with
good outcomes. Even in the presence of poor initial
clinical (low GCS, poor neurological status) and
radiologic conditions (large hematoma volume,
midline shift) timely intervention can lead to a good
recovery because of the elasticity of brain, pliability
of the skull of the children and opening of the
fontanelle in case of children below 2 years.

Source of fund: Not funded by any institute or any
group.

Conflict of interest: There is no conflict of interest
to this paper to disclose.

Authors’s contribution:

Data gathering and idea owner of this study:
Assoc Prof Dr. Sukriti Das,

Study design: Dr. Md. Mamunur Rashid
Data gathering: Dr. Md. Hasanuzzaman

Writing and submitting manuscript: Prof. Dr.
Asit Chandra Sarker, Dr. Dipankar Ghosh

Editing and approval of final draft: Assoc Prof.
Dr. Ayub Ansari, Dr. Sharif Bhuiyan

872



Bangladesh Journal of Medical Science Vol. 21 No. 04 October’22

References

L.

10.

11.

12.

Bullock MR, Chesnut R, Ghajar J, Gordon D, Hartl
R, Newell DW, Servadei F, Walters BC, Wilberger JE.
Surgical management of acute subdural hematomas.
Neurosurgery. 2006 Mar 1;58(suppl_3):S2-16.https://
doi.org/10.1227/01.NEU.0000210361.83548.D0.
Ammirati M, Tomita T. Posterior fossa epidural
hematoma during childhood. Neurosurgery. 1984
May 1;14(5):541-4.https://doi.org/10.1227/00006123-
198405000-00002.

Thibault KL, Kurtz SM, Runge CF, Giddings VL,
Thibault LE. Material properties of the infant skull
and application to numerical analysis of pediatric head
injury. InfRCOBI conference, Sitges 1999 Sep.

Jaslow CR. Mechanical properties of cranial sutures.
Journal of biomechanics. 1990 Jan 1;23(4):313-21.
https://doi.org/10.1016/0021-9290(90)90059-C.
Naim-Ur-Rahman, Jamjoom ZA,
AH, Murshid WR. Growing skull
classification and management. British journal of
neurosurgery. 1994  Jan 1;8(6):667-79.https://doi.
0rg/10.3109/02688699409101180.

Emejulu JK, Nkwerem SP, Ekweogwu OC. Assessment

Jamjoom
fractures:

of physicians’ knowledge of Glasgow coma score.
Nigerian journal of clinical practice. 2014;17(6):729-34.
Zakaria Z, Kaliaperumal C, Kaar G, O’Sullivan M,
Marks C. Extradural haematoma—to evacuate or not?
Revisiting treatment guidelines. Clinical neurology and
neurosurgery. 2013 Aug 1;115(8):1201-5.https://doi.
org/10.1016/j.clineuro.2013.05.012.

Narasimhan, V. & Mascarenhas, M.A.B.J.. A study of
incidence,management, and

outcome of paediatric
EDH(Extradural hematoma in children). Indian journal
of applied research,2019;9,(3): p. 61-65.

Narasimhan V, Deiveegan K, Kumar RM. Traumatic
Posterior Fossa Extradural Hematoma—Experience at a
Tertiary Care Centre.https://dx.doi.org/10.18535/jmscr/
v7i2.170.

Spazzapan P, Krasovec K, Velnar T. Risk factors

for bad outcome in pediatric epidural hematomas: a
systemic review. Chinese Neurosurgical Journal. 2019
Dec;5(1):1-9.https://doi.org/10.1186/s41016-019-0167-
6.

Rehman L, Karachi NJ. Association of outcome of

traumatic extradural hematoma with Glasgow Coma
Scale and hematoma size. Ann Pak Inst Med Sci.
2010;6(3):133-8.

Dhellemmes P, Lejeune JP, Christiaens JL, Combelles
G. Traumatic extradural hematomas in infancy and
childhood: experience with 144 cases. Journal of

14.

15.

16.

17.

18.

19.

20.

21.

22.

neurosurgery. 1985 Jun 1;62(6):861-4.https://doi.
org/10.3171/jns.1985.62.6.0861.

. Leggate JR, Lopez-Ramos N, Genitori L, Lena G,

Choux M. Extradural haematoma in infants. British
Jjournal of neurosurgery. 1989 Jan 1;3(5):533-9. doi:
10.3109/02688698909002844. PMID: 2818846.
HANCI M, Mustafa UZ, SARIOGLU CK, Ziya AK,
CANBAZ B, ERDINCLER P, AKCURA S. Epidural
hematomas in infancy and childhood: report of 54 cases.
Turkish Neurosurgery. 1994;4(2)..

Mohanty A, Kolluri VS, Subbakrishna DK, Satish S,
Mouli BC, Das BS. Prognosis of extradural haematomas
in children. Pediatric neurosurgery. 1995;23(2):57-63.
https://doi.org/10.1159/000120936.

Khaled CN, Raihan MZ, Chowdhury FH, Ashadullah
AT, Sarkar MH, Hossain SS. Surgical management of

traumatic extradural haematoma: Experiences with
610 patients and prospective analysis. Indian journal
of neurotrauma. 2008 Dec;5(02):75-9.DOI: 10.1016/
S0973-0508(08)80004-4.

Dunning J, Daly JP, Lomas JP, Lecky F, Batchelor J,
Mackway-Jones K. Derivation of the children’s head
injury algorithm for the prediction of important clinical
events decision rule for head injury in children. Archives
of disease in childhood. 2006 Nov 1;91(11):885-91.
http://dx.doi.org/10.1136/adc.2005.083980.
Kuppermann N, Holmes JF, Dayan PS, Hoyle JID,
Atabaki SM, Holubkov R, Nadel FM, Monroe D,
Stanley RM, Borgialli DA, Badawy MK. Identification
of children at very low risk of clinically-important brain
injuries after head trauma: a prospective cohort study.
The Lancet. 2009 Oct 3;374(9696):1160-70.https://doi.
0rg/10.1016/S0140-6736(09)61558-0.

Cheung PS, Lam JM, Yeung JH, Graham CA, Rainer
TH. Outcome of traumatic extradural haematoma in

Hong Kong. Injury. 2007 Jan 1;38(1):76-80.https://doi.
org/10.1016/.injury.2006.08.059.

Gerlach R, Dittrich S, Schneider W, Ackermann H, Seifert
V, Kieslich M. Traumatic epidural hematomas in children

and adolescents: outcome analysis in 39 consecutive
unselected cases. Pediatric emergency care. 2009 Mar
1;25(3):164-9.doi: 10.1097/PEC.0b013e31819a8966.
Khan MB, Riaz M, Javed G, Hashmi FA, Sanaullah
M, Ahmed SI. 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.doi:
10.4103/2152-7806.116425.

Mwang’ombe NJ, Kiboi J. Factors influencing the
outcome of severe head injury at Kenyatta National
Hospital. East African medical journal. 2001;78(5):238-

873



23.

24.

25.

26.

874

Bangladesh Journal of Medical Science Vol. 21 No. 04 October’22

41.doi: 10.4314/eam;j.v78i5.9045.

Kiboi JG, Kitunguu PK, Angwenyi P, Mbuthia F,
Sagina LS. Predictors of functional recovery in African
patients with traumatic intracranial hematomas. World
neurosurgery. 2011 May 1;75(5-6):586-91.https://doi.
org/10.1016/j.wneu.2010.05.041.

Lobato RD, Rivas JJ, Cordobes F, Alted E, Perez C,
Sarabia R, Cabrera A, Diez I, Gomez P, Lamas E. Acute
epidural hematoma: an analysis of factors influencing

the outcome of patients undergoing surgery in coma.
Journal of neurosurgery. 1988 Jan 1;68(1):48-57.https://
doi.org/10.3171/jns.1988.68.1.0048.

Rivas JJ, Lobato RD, Sarabia R, Cordobés F, Cabrera
A, Gomez P. Extradural hematoma:

analysis of

factors influencing the courses of 161 patients.
Neurosurgery. 1988 Jun 1;23(1):44-51.https://doi.

org/10.1227/00006123-198807000-00010.

Servadei F, Piazza G, Seracchioli A, Acciarri N, Pozzati
E, Gaist G. Extradural haematomas.: An analysis of the
changing characteristics of patients admitted from 1980

27.

28.

29.

30.

to 1986. Diagnostic and therapeutic implications in 158
cases. Brain Injury. 1988 Jan 1;2(2):87-100.https://doi.
0rg/10.3109/02699058809150935.

Prajapati DV, Shah NJ. Outcome of traumatic extradural

hematoma (EDH) using Glasgow outcome scale (GOS).
International Surgery Journal. 2018 Sep 25;5(10):3327-
34.http://dx.doi.org/10.18203/2349-2902.isj20184083.

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 journal of neurotrauma. 2016 Oct 1;12(2):47-
54 https://doi.org/10.13004/kjnt.2016.12.2.47.

Mohanty A, Kolluri VS, Subbakrishna DK, Satish S,
Mouli BC, Das BS. Prognosis of extradural haematomas
in children. Pediatric neurosurgery. 1995;23(2):57-63.
https://doi.org/10.1159/000120936.

Servadei F. Prognostic factors in severely head injured

adult patients with acute subdural haematoma’s. Acta
neurochirurgica. 1997 Apr;139(4):279-85.https://doi.
org/10.1007/BF01808822.




