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Background: Epidural haematoma (EDH) accounts for up to 15% of severe traumatic brain injury (TBI) cases and remains the most
common cause of mortality and disability. Several clinical and radiological factors affect patient outcomes. This study aims to
correlate patients’ clinical and radiological profiles with acute EDH outcomes.
Methods: A retrospective, single-centred, consecutive case series was conducted on the patients diagnosed with an acute EDH
admitted to Tribhuvan University Teaching Hospital (TUTH) betweenMay 2019 and April 2023. Themodified Rankin scale (mRS) was
used to assess the outcome. Univariate analysis and Kruskal–Wallis H test with Dunn-Bonferroni post-hoc test was conducted.
Results: There were 107 patients diagnosed with EDH, of which 52.3%were less than 20 years old with male preponderance. Falls
were the most commonmechanism of injury (64.5%), andmost cases were referred to, not brought directly. Themajority had a GCS
score greater than or equal to 13 (85%) at presentation, and only 5.5% had a GCS score less than or equal to 8. According to the
mRS, most patients had favourable outcomes, with 88.7% having no significant disability and 11.3% having a slight disability.
Conclusion: This case series is the largest and most recent report from Nepal and demonstrated that GCS, pupillary response,
skull fracture, neurological symptoms, pre-hospital and intra-hospital delay, and management modalities are critical factors in
determining the total hospital and ICU stay but did not have an impact on the mRS scores.
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Introduction

Traumatic brain injury (TBI) is a major cause of morbidity and
mortality worldwide, as the annual incidence is estimated up to
69 million as of 2022[1,2]. TBI causes a serious socioeconomic
problem due to the need for further care and rehabilitation[3].
Some major causes of TBI include falls, road traffic accidents
(RTA), and physical assaults, with RTA being the greatest in
Southeast Asia alongside Africa (both 56%)[4,5]. Up to 15% of
severe TBI cases present as an epidural haematoma (EDH), which
is an accumulation of blood in a potential space between the inner
table of cranial bone and periosteal dura mater[6–9]. The Brain Trauma Foundation (BTF) recommends that patients with an

acute EDH and a Glasgow Coma Scale (GCS) score less than 9
with anisocoria should undergo surgical evacuation as early as
possible[10]. Craniotomy followed by haematoma evacuation is
the mainstay treatment for acute and symptomatic EDHs[1].

Early detection and timely surgical excision of radiographically
substantial EDH are required to prevent a potentially fatal stage.
Even so, EDH is still oddly portrayed as a neurosurgical emergency
despite being recognised globally. There are limited studies from
Southeast Asia correlating the clinico-radiological profiles and
management strategies to the outcome of the patient with EDH.
Hence, this case series aims to describe and correlate different clinic-
radiological factors with the outcomes of patients with EDH.

Materials and methods

After approval and ethical clearance from the Institutional
ReviewCommittee (IRC) of the Institute ofMedicine (IOM), data
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was collected. This study is a retrospective, single-centred, and
consecutive case series. Patients diagnosed with EDH and having
a follow-up period of at least three months were identified from
the neurosurgical database of inpatients who were admitted from
May 2019 to April 2023 at our centre. The necessary data were
extracted from the hospital records. The physical files obtained
contained information on demographics, clinical factors, com-
puted tomography (CT) scan features, management, and out-
comes. Data were also collected from telephone calls with
patients after a 3-month minimum follow-up period to determine
the outcome using the modified Rankin scale (mRS)[11].

The statistical analyses were conducted using the IBM
Statistical Package for the Social Sciences (SPSS) Statistics, ver-
sion 29.0.0.0 (241). The categorical variables were conveyed as
counts and percentages, whereas the continuous variables were
reported as medians.

A nonparametric test using the Kruskal–Wallis H test was
conducted to determine if there were any statistically significant
differences between independent variables and dependent vari-
ables. For the statistically significant results, the Dunn-Bonferroni
post hoc test was performed.

For this case series, the Preferred Reporting of Case Series in
Surgery (PROCESS) guideline was followed[12].

Results

Demographic features

One hundred and seven (107) patients with EDH presented
betweenMay 2019 andApril 2023. Amongst the patients, 78.5%
were male and 21.5% were female. 52.3% of patients were less
than 20 years old, and falls had the highest frequency regarding
mechanism of injury (64.5%). More patients were referred from
other hospitals (53.1%) than those who were brought directly
(46.9%). Demographic details are shown in Table 1.

The days in the hospital were statistically significant between
those who arrived directly and those who were referred
(P= 0.008). The days in ICU and mRS scores were not statisti-
cally significantly different between the two groups.

The days in the hospital, ICU days, and mRS scores were
statistically and significantly different between the different ages.
But post hoc analysis revealed statistically significant differences
between less than 20 (40.40) and 21–30 (63.31) (P=0.049), and
less than 20 and 31–40 (77.29) (P= 0.001), but not the other age
combinations. Similarly, for days in ICU, the post hoc analysis
revealed statistically significant differences between less than 20
(46.90) and 31–40 (71.42) (P= 0.031), but not the other age
combinations. However, in the mRS scores, no statistically sig-
nificant differences were revealed from the post hoc analysis.

Clinical profile

Physiological features

Most patients with EDH presented with a GCS score greater than
or equal to 13 (85%). Only 5.5% (6/107) of patients had less than
or equal to 8 GCS score. 44.9% of patients presented with loss of
consciousness, and 9.3% presented with seizures. 15/106
(14.2%) displayed neurological symptoms such as abnormal
pupillary response, altered sensation, abnormal speech, dysdia-
dochokinesia, upgoing plantar and muscle weakness. 69/107
(64.5%) patients with EDH presented with other symptoms such

as vomiting, nausea, fractures, swelling, raccoon eye, headaches,
dizziness, nasal bleeding, lacerations, and disc oedema with
subconjunctival haemorrhage.

Laboratory parameters

Fifty percent (36/72) of patients had a prolonged PT/INR at
presentation. Approximately 44% (36/81) of patients had leu-
cocytosis, whereas 4.9% (4/81) presented with leukopenia.
Twenty-five percent (12/48) patients were hyperglycaemic, and
2.1% (1/48) were hypoglycaemic (Table 2).

The days in the hospital and ICU were statistically significant
between the different initial GCS (P=0.001 and P<0.001,
respectively) scores, abnormal pupillary responses (P=0.018 and
P< 0.001, respectively), and those who presented with neurolo-
gical symptoms, and those who did not (P=0.002 and P=0.023,
respectively), whereas the mRS scores were not statistically sig-
nificant among the variables mentioned above.

The days in the hospital were statistically significant between
those who presented with loss of consciousness and those who
did not (P=0. 014). The days in ICU and mRS scores were not
statistically significantly different between the two groups.

There were no statistically significant differences in outcome
for the mechanism of injury, seizures, systemic symptoms, pro-
thrombin time, total leucocyte count, blood glucose, location of
EDH, presence of subdural haemmorhage (SDH), midline shift,
contusion, and thickness of haematoma.

Radiological profile

The frontal lobe was the most common location for EDH in
patients in this study (21.6%). Amongst the patients, 12.1% (13/
107) presented with subdural haemorrhage (SDH) alongside the

Table 1
Demographic features of patients presenting with EDH.

Variable Attribute
Frequency (Percent),

n (%)

Demographics Sex Male 84 (78.5)
Female 23 (21.5)
Total 107 (100)

Age (years) < 20 56 (52.3)
21–30 19 (17.8)
31–40 12 (11.2)
41–50 10 (9.3)
> 50 10 (9.3)
Total 107 (100)

Mechanism of injury RTA 21 (19.6)
Fall 69 (64.5)

Physical
assault

10 (9.3)

Other 7 (6.5)
Total 107 (100)

Directly brought Yes 45 (46.9)
No 51 (53.1)
Total 96 (100)

Median (IQR) Minimum Maximum
Time from injury to
hospital (h)

18 (16.5) 0.5 168

Time from hospital to
operating theatre (h)

6 (5.5) 1.5 144

EDH, epidural haematoma; IQR, interquartile range; RTA, road traffic accident.
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EDH. The volume of EDH observed ranged from 2.4 mL to
100 ml. Around 30% (33/107) of CT scans noted the presence of
skull fractures, and 13.1% (14/107) scans depicted contusion.
Only 3.7% (4/107) of patients displayed a midline shift in their
CT scans (Table 3).

The days in the hospital were statistically significantly different
between those who presented with skull fractures and those who
did not (P= 0. 044), whereas the days in ICU and mRS scores
were not statistically significantly different between the two
groups. See legends for the CT scan showing EDH (Figs. 1 and 2).

Management and outcome

Fifty-seven percent (57/100) of patients underwent surgery,
whereas 43% (43/100) of patients were managed conservatively.
The median number of days spent in the hospital was six days
[interquartile range (IQR)= 6], and the median number of days
spent in the intensive care unit (ICU) was two days (IQR=3). The
maximum number of days spent in the hospital was 62 days, and
the maximum number of days spent in the ICU was 31 days.

Approximately 88% (94/106) scored one on the mRS scale
after a minimum 3-month follow-up period. This score represents

no significant disability. On the other hand, 11.3% (12/106)
scored 2, which represents slight disability (Table 4).

The days in the hospital and ICUwere statistically significantly
different between those who were managed operatively and those
who were managed conservatively (P< 0.001) whereas the mRS
scores were not statistically significantly different between the
two groups.

Discussion

According to the available information, only a few studies
compare clinico-radiological features and outcomes of
patients with EDH from Southeast Asia and none from
Nepal. Our study details the characteristics of EDH pre-
sentation and management and the impact of these features
on outcomes.

Demographic features

There was a higher incidence of EDH in males than females,
which is consistent with other studies[13–15]. The male pre-
ponderance may be attributed to the early riding of unsupervised
two-wheelers and more physical and outdoor sports activities
than girls[16]. Younger patients (<20, 21–30 years) were mostly
affected because the dura mater becomes more adherent to the
cranium as we age, decreasing the risk of developing a haema-
toma in the epidural space[13]. This patient population also had
better outcomes with fewer days in hospital and ICU, as well as a
score of 1 on the mRS scale.

Table 2
Clinical features of patients presenting with EDH

Variable Attribute
Frequency

(Percent), n (%)

Physiological
features

Initial GCS Mild (13–15) 91 (85)

Moderate (9–12) 10 (9.3)
Severe (3–8) 6 (5.5)

Total 107 (100)
Loss of

consciousness
Yes 48 (44.9)

No 59 (55.1)
Total 107 (100)

Seizure Yes 10 (9.3)
No 97 (90.7)
Total 107 (100)

Pupils Abnormal 7 (6.7)
Normal 98 (93.3)
Total 105 (100)

Neurological
symptoms

Yes 15 (14.2)

No 91 (85.8)
Total 106 (100)

Other symptoms Yes 69 (64.5)
No 38 (35.5)
Total 107 (100)

Laboratory features PT/INR Normal 36 (50)
Prolonged 36 (50)
Total 72 (100)

Total leucocyte count Normal 41 (50.6)
Leucocytosis 36 (44.4)
Leukopenia 4 (4.9)

Total 81 (100)
Glucose Normal 35 (72.9)

Hyperglycaemia 12 (25)
Hypoglycaemia 1 (2.1)

Total 48 (100)

EDH, epidural haematoma; GCS, Glasgow Coma Scale; PT/INR, Prothrombin time/International
normalized ratio.

Table 3
Radiological features of patients presenting with EDH

Variable Attribute
Frequency (Percent),

n (%)

CT scan
characteristics

Location of EDH Frontal 22 (21.6)

Parietal 20 (19.6)
Temporal 20 (19.6)
Occipital 11 (10.8)

Frontoparietal 11 (10.8)
Temporoparietal 3 (2.9)
Frontotemporal 7 (6.9)
Parieto-occipital 8 (7.8)

Total 102 (100)
Presence of SDH Yes 13 (12.1)

No 94 (87.9)
Total 107 (100)

Skull fracture Yes 33 (30.8)
No 74 (69.2)
Total 107 (100)

Midline shift Yes 4 (3.7)
No 103 (96.3)
Total 107 (100)

Contusion Yes 14 (13.1)
No 93 (86.9)
Total 107 (100)

Median (IQR) Minimum Maximum
Thickness of
haematoma (ml)

40 (30) 2.4 100

CT, computed tomography; EDH, epidural haematoma; IQR, interquartile range; SDH, subdural
haemmorhage.
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Falls were the most common mechanism of injury (64.5%),
followed by road traffic accidents (RTA) (19.6%) and physical
assaults (9.3%). This was similarly observed in a study conducted
in Nepal and India[15,17–21]. In contrast, Umerani et al.[22] found
RTA to be the major mechanism of injury for EDH.

There is difficult terrain in Nepal, making transportation
unavailable, difficult, and long. Hence, many people suffer
from late hospital presentations, causing delays in definitive
management. In developing countries, there is usually a delay
in pre-hospital and intra-hospital care before patients are
referred to the neurosurgical department[9,23]. A study con-
ducted at a tertiary care centre noted a pre-hospital delay
of up to 58 hours[23]. Patients’ visiting multiple hospitals
was demonstrated to be an important reason for the delay
in deliverance of surgical intervention[23]. There was a

correlation between the number of days spent in the hospital
with those who arrived directly and with those who were
referred. More patients who were referred spent more days in
the hospital.

Clinical profile

The clinical features of the EDH include lucid interval, headache,
vomiting, drowsiness, confusion, aphasia, pupillary abnormal-
ities, focal deficits, such as hemiparesis, decerebration, and sei-
zures or signs of increased intracranial pressures such as
ipsilateral dilated pupil due to uncal herniation and Cushing
reflex, that is hypertension, bradycardia, and irregular respira-
tion, etc[7].

Similar to our study, the study by Jamieson and colleagues and
Sobti and colleagues also showed loss of consciousness as a most

Figure 1. Computed tomography scans from three cases, each illustrating an epidural haematoma.
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common presentation[15,24]. 44.9% of patients presented with
loss of consciousness, and there was a statistically significant
difference when correlated with the number of days in the hos-
pital. None of our patients had lucid intervals. A systematic
review and meta-analysis revealed that the mortality rate in
patients with fixed pupils was 29.7% (95% CI 14.7–47.2%),
and a favourable outcome was seen in 54.3% (95% CI
36.3–71.8%)[25].

Despite having few abnormal pupillary responses (7/105), we
had no mortality but rather spent more days in the hospital
and ICU.

Aromatario and colleagues and Sobti and colleagues have
reported that lower GCS at presentation correlates with an
unfavourable outcome[15,26]. In contrast, in our case, only six
patients had severe GCS scores and spent more days in the hos-
pital than those with mild scores. Furthermore, the mRS scores
after 3-month follow-up showed that most patients had favour-
able outcomes with no mortality.

Radiological profile

CT of the head is commonly used to identify acute EDHwith high
diagnostic accuracy, showing classic brain CT scan features of

Figure 2. The image showcases a right temporoparietal epidural haematoma as revealed in both a computed tomography scan and during intraoperative
exploration. EDH, epidural haematoma.

Chakradhar et al. Annals of Medicine & Surgery (2024) Annals of Medicine & Surgery

2450



biconvex or lens-shaped mass due to the limited ability of blood
to expand within the fixed attachment of the dura to the cranial
sutures which does not let to cross suture lines[27]. The temporal
region is the classical location of EDH in adults, most commonly
due to a tear of the middle meningeal artery and sometimes due to
the middle meningeal vein. However, the source of bleeding dif-
fers according to the brain region involved[6,7].

The frontal lobewas themost common anatomical location for
EDH in our case. We differ from the studies by Sobti and col-
leagues, Gerlach and colleagues, Ben and colleagues, and
Umerani and colleagues, who observed the parietal region as the
commonest location of haematoma[15,22,28,29]. A study by
Kandregula et al.[30] analysed EDH among 201 children where
the temporoparietal followed by the frontal region was the most
common location for EDH. Even though there is a postulation
that EDH in the temporal region might have increased mortality
due to the risk of uncal herniation, none of our cases had such
complications[31]. Also, the location of the bleed was not asso-
ciated with the outcome.

In a series of 203 patients undergoing decompressive cra-
niectomy for acute traumatic brain injury, the incidence of a
delayed epidural haematoma complication was 6%, of which all
had had a contralateral calvarial fracture[32]. In contrast, there
was no delayed haematoma formation among our patients with
skull fractures. There was a significant difference in the number of
days spent in the hospital between those who presented with skull
fractures and those who did not, where those with a skull fracture
spent fewer days in the hospital.

There were no significant findings for correlations between CT
scan characteristics of SDH, midline shift, contusion, and hae-
matoma thickness (2.4–100 ml) with outcomes in this case series.
However, haematoma volume greater than 30–150 ml and
midline shift greater than 10 mm or 12 mm are known to cor-
relate with poor prognosis[14].

Management

Surgical intervention is recommended in patients with acute
EDH, haematoma volume greater than 30 ml regardless of
GCS, and GCS less than 9 with pupillary abnormalities like
anisocoria[7]. In our case, 57% of patients were managed surgi-
cally, and 43%of patients were managed conservatively. Patients
who were managed surgically spent more days in the hospital and
ICU than those who were managed conservatively without any
statistical significance between the type of management when
compared with mRS scores. In this study, patients had mostly

favourable outcomes, with 88.7% scoring 1 (no significant dis-
ability) on the mRS scale and 11.3% scoring 2 (slight disability).
Though there were no correlations between mRS score and type
of management in this study, other studies have found that
patients who underwent surgery also had good outcomes for
EDH[33,34].

Limitations

The patient’s cognitive functions could not be assessed, and the
minimum follow-up period was only 3 months. The Kruskal–
Wallis test is insensitive to outliers and is limited to comparing
more than two groups.

Conclusion

This case series is the largest andmost recent report fromNepal. It
demonstrated that younger ages, skull fractures, and conservative
management were associated with better outcomes, whereas
older ages, lower GCS score, loss of consciousness, abnormal
pupillary response, neurological symptoms, and surgical man-
agement were associated with unfavourable outcomes in terms of
the hospital or ICU stay but did not affect the mRS score at
3 months. This paper is a foundation for future research and
developing targeted interventions to improve outcomes for EDH
patients in low-income settings.
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Table 4
Hospital management features and outcome of patients with EDH

Variable Attribute Frequency (Percent), n (%)

Hospital Management Management Operative 57 (57)
Non-operative 43 (43)

Total 100 (100)
Median (IQR) Minimum Maximum

Hospital stays 6 (6) 1 62
ICU days 2 (3) 0 31

Outcome mRS 1 94 88.7
2 12 11.3

Total 106 100

EDH, epidural haematoma; IQR, interquartile range; mRS, modified Rankin scale.
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