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Abstract

Background Epidural hematomas have been treated with urgent surgical evacuation to prevent catastrophic neu-
rological sequelae and death. Brain Trauma Foundation recommends EDH volume greater than 30 cm? and warrants
surgical evacuation irrespective of GCS. However, due to increase in number of patients undergoing brain CTs follow-
ing head injuries, more patients have been detected with EDH causing minimal symptoms.

Aims and objectives To study factors influencing patients being treated conservatively for head injury
with supratentorial epidural hematomas.

Material and methods Our study is a retrospective analysis of supratentorial epidural hematoma treated conserva-
tively from august 2018 to July 2020 at Sher-i-Kashmir institute of medical sciences, Srinagar, Jammu and Kashmir.

Results A total of 19 patients with EDH were treated conservatively and fulfilled the inclusion criteria.(GCS of 13-15
with no neurological deficit, mild signs of elevated ICP, EDH thickness < 1.5 cm on CT, EDH volume on CT <30 ml,
midline shift on CT less than or equal to 5 mm with no significant intradural pathology)Age ranged from 2 months
to 70 years (average 27.15 yrs)males (89.47%) predominated females (10.53%). Motor vehicular accidents were

the most common mode of injury (42.1%). EDH was localised 13 times on right side, 5 times on left side and bilateral
in one, supratentorially. A midline shift of 5 mm was found in 3 of 19 patients; GCS was > 13 on admission. 8 patients
were hospitalised for a week, whilst 2 patients stayed in the hospital for 20 and 25 days, respectively, due to prob-
lems not related to EDH. One patient in whom conservative treatment had to be changed to surgical evacuation
after 6 days of observation because of worsening headache, impaired alertness repeated imaging showed slight
increase in EDH.

Conclusions EDH can be managed conservatively in carefully selected patients of minor head injury with radio-
logical surveillance and close neurological monitoring. Patients with GCS on admission more than 13, midline
shift of less than 5 mm, location and volume of EDH less than 30 ml. Thus, leading to optimal utilisation of hospital
resources. So, we conclude that even a dreaded entity like extradural haemorrhage can be managed conserva-
tively in selected cases with strict clinical and radiological surveillance. We have called them “Benign extradural
haemorrhages’.
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Background
Epidural hematomas (EDH’s) frequently present with
dramatic neurological deterioration that requires urgent

*Correspondence: surgical evacuation to prevent severe neurological seque-
Mohsin Fayaz ) lae or death [1]. It occurs in about 2% of all cases of head
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! Sher-I- Kashmir Institute of Medical Sciences, Soura, Srinagar, Jammu injury but 5-15% of cases of fatal head injury [2]Males
and Kashmir, India outnumber females by 4:1 [3]. It is rare in small children
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because of the plasticity of the skull and is less common
over the age of 60 because the dura is tightly adher-
ent [4]. Bilateral extradural haematomas are rare (<5%
of all cases) and are caused by an extended linear frac-
ture around the superior sagittal sinus [5]. Contralateral
extradural haematoma often develops following surgical
decompressive craniectomy for subdural haematoma [6].
Almost all the patients with an EDH volume greater than
30cm?® should have a surgical evacuation regardless of
GCS [7]. Furthermore, the epidural hematoma will start
the ossification process 2 weeks after the injury. Without
any treatment, this collection will become a mass that
appears hyperdense on a CT scan [8]. Extradural hae-
matoma can result from injury to the middle meningeal
artery, the middle meningeal vein, the diploic veins or the
venous sinuses [9]. Historically bleeding from the middle
meningeal artery has been considered the main source
for EDH [10]. It is uncommon in infants and is associ-
ated with skull fracture [11]. Most typical clinical feature
is the presence of lucid interval, during which headache,
restlessness, nausea, vomiting, vertigo, confusion, poor
reactivity or convulsion are observe [12]. A head injury
patient had only temporary loss of consciousness and was
left asleep may sometimes be found dead in the bed next
morning because of slowly developing extradural haema-
toma [13]. The earliest neurosurgical abnormality other
than disturbance of consciousness is pupillary abnormal-
ity, which amounts to 90.0% for mydriasis on the side of
haematoma [9].

Recently due to pronounced increase in the number of
patients who undergo brain CT scans following minor
head injuries, we noticed greater proportion of EDH’s
being detected in patients who are neurologically intact
or with minimal symptoms [14, 15].

The aim of this study is to report the outcome after
nonsurgical management in those patients with EDHs
who remain in good clinical condition.

Methods

In this retrospective study, 19 patients with radiologically
significant EDH (volume <30 ml) were identified from
August 2018 to July 2020 for conservative management.
We reviewed the charts of all patients who were intended
to follow a conservative treatment for their EDH if
they were compatible with our study inclusion criteria,
focusing on accident mechanism, initial neurological
symptoms, time between accident and diagnosis, char-
acteristics of CT findings and neurological symptoma-
tology. The authors have clinically followed all patients
during their hospital stay; neurological examination was
performed by not less than a senior resident. All the data
were tabulated in a Microsoft excel spreadsheet and was
assessed with regards to age at presentation, gender,
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mode of injury, clinical presentation, GCS on presenta-
tion, radiological and imaging profile.

Inclusion criteria

1. Glasgow Coma Scale (GCS) of 13-15 and no neuro-
logical deficits when admitted to the hospital.
Clinically none or only mild signs of elevated intrac-
ranial pressure.

EDH thickness of < 1.5 cm on initial CT.

Volume <30 ml

Shift <5 mm

Not associated with significant intradural pathology

N

AN

Exclusion Criteria

1. GCS<13, Neurological deficit with associated inju-
ries and hemodynamic instability.

2. Haematoma volume >30 ml

3. Midline Shift>5 mm

4. Posterior fossa EDH

Patients were under close clinical observation in our
emergency surgical ward for their period of stay. A 24-h
access to emergency surgery in case of deterioration
was provided during the whole hospital stay. Regular
follow-up included visits in the outpatient clinic after 1,
3, 6 months and 1 year. CT was repeated until the EDH
resolved.

Results

A total of 19 patients with radiologically significant EDH
were conservatively treated and fulfilled the study inclu-
sion criteria. Age at the time of the accident ranged from
2 months to 70 years (average age 27.15 years). Injury
mechanism in all cases included trauma to the head
caused by falls, hit by stones, log of wood or road traffic
accidents. All patients had CT scan done in up to 72 h as
ours is the only tertiary care centre for management of
neurosurgical patients in Kashmir valley.

The EDH was localised thirteen times on the right side,
five times on left and bilateral in one. All of them were
located supratentorially. A midline shift of 5 mm was
found in 3 of 19 patients.

Eight patients were hospitalised for 7 days. There were
two patients who stayed in the hospital for 20 and 25 days
because of problem not related to EDH (patient number
9 and 16; both had multiple bony fractures in chest and
leg). There was only one patient (patient number 18) in
whom the conservative treatment had to be changed to
surgical evacuation of right temporal EDH after 6 days
of observation. During observation, he complained of
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worsening headache, mildly impaired alertness and
repeated CT revealed a slightly increasing size of EDH.
Although his GCS was 15 and had no neurological defi-
cit, we decided to operate because of worsening of
symptoms. The patient recovered uneventfully. Average
follow-up was 1.3 years. All patients were clinically sta-
ble and had no disability. None of them needed regular
pain medication. No episodes of seizures were reported
(Figs. 1, 2, 3). All patients returned to their premorbid
socio-intellectual state. Up to 12 months all patients fol-
lowed up but at 1.5 year, only 15 patients followed up.
Those who did not follow-up cited reasons such as “no
problems” with the patients, just belonging to far flung
regions or busy in work (Table 1, 2).

Discussion

McLauren and Towbin [16], mentioned: ‘the definitive
treatment of EDH should always be surgical removal, and
delay of such treatment is unacceptable. On the other
hand, some of the studies have clearly shown that old fear
of extradural haemorrhages is sometimes exaggerated
and that intervention is not always necessary [17, 18].
Patient selection and hospital set up are the key factors
for successful treatment; normal neurological examina-
tion and close monitoring are mandatory for choosing
this method of treatment. It is also important to have a
set up where you can perform immediate craniotomy and
evacuation at any time. In marginal cases, the authors
maintained a low threshold for craniotomy [19].

Pang et al [20] reported the nonsurgical management
of subacute and chronic EDHs in 11 children, two of
whom required operation later. These authors concluded
that criteria for conservative treatment included were
that patient should be awake, oriented, free of neurologi-
cal deficit and without evidence of associated intradural
lesions. Most of their patients had CT examination 48 h
after injury in the subacute phase, when the deterioration
is generally less dramatic. The conservative management
of chronic EDHs is based upon the belief that they result
from venous haemorrhage. That is slow and therefore,
allows the brain time to accommodate to the enlarging
mass.

In our institution, we have followed the criteria
described by Bullock et al [21], for the surgical treatment
of patients with EDH: hematoma volume larger than
30 ml, midline shift over 5 mm and clot thickness over
15 mm on cerebral CT scan. Patients who did not fit into
this criteria were managed conservatively. Also, deleteri-
ous effects of EDH are dependent on various factors—
size, location and configuration of the clot, the rapidity of
accumulation and age of the patient.

Focal EDHs seem to produce more brain shift than do
hematomas spread over large surface of dura mater [20].

Page 3 of 8

The shape of the clot seems to be an important parameter
in determining the clinical course. Thus, in children in
whom the dura mater is not densely adherent to the inner
table of skull, bleeding tends to spread thinly over large
areas, making an expectant treatment possible despite
the overall volume of the clot. Associated fractures in the
children let the EDH to drain out in the sub-galeal space
and spontaneous resolution [22].

Location of hematoma is also an important factor. It
is known that temporal EDHs cause acute neurological
deterioration more frequently than hematomas located
elsewhere because of midbrain distortion. The only tem-
poral EDH treated conservatively by Pang et al. needed
evacuation on 8th day after injury [20]. Also, one tempo-
ral EDH managed conservatively in our series had to be
operated on day 6th. This we conclude that spontaneous
resolution tends to occur in patients with non-temporal
EDHs since brain distortion is better tolerated in these
areas.

Some authors believe that the presence of intradural
lesions contraindicated the nonsurgical management of
EDHs [20]. We found that patients with associated small
contusions may not require operation, as have others
[17]. In our study, an associated brain contusion or small
SDH were found in 6 of our patients with EDH. All of
them were managed conservatively and recovered une-
ventfully. Probably, brain edema due to underlying contu-
sion prevents expansion of EDH.

Amongst various theories that have been proposed to
explain the underlying mechanisms of rapid spontane-
ous resolution is the existence of potential communica-
tion with a fracture between intracranial and extracranial
spaces. The increased intracranial pressure creates a
pressure gradient between EDH and extracranial soft tis-
sue spaces so that hematoma is forced out of extradural
space through fracture-line [22]. Also, second probable
mechanism reported is the pressure-induced redistri-
bution of the EDH secondary to brain swelling along
the inner table of the cranial vault. However, dissipation
of the hematoma seems harder due to tenacious adhe-
sions between the dura matter and skull. Another theory
emphasises that the extracranial blood may be pushed
into the extradural space through a fracture line, due to
an increased extracranial sub-galeal interstitial pressure
and the pressure gradient after injury. Hence, as the sub-
galeal interstitial pressure decreases, the blood from the
intracranial extradural space leaks back [23]. With regard
to time course of resolution, it occurred within 90 days
in the largest cases of Pang et al [20]. In our series, reso-
lution occurred within average time of 38.5 days (range
from 15 to 75 days). The resorptive process in these
EDHs was characterised by progressive decreases in size
and clot density.
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Fig. 1 NCCT brain showing right frontal EDH at admission and 7 days of admission
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Fig. 1 continued
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Fig. 2 NCCT Brain depicting Parietal EDH on day of admission and 7th day

DAY 1.
Fig. 3 NCCT Head showing parietal EDH at Day 1 and Day 15

The option of conservative management of EDH in
children relies on several specific pathophysiological
mechanisms. First, young children in particular toler-
ate an acute increase in intracranial pressure more than
adults because they have unfused cranial sutures, open
fontanels, large extracerebral spaces and large basal cis-
terns. Second, the origin of EDH in children is often
venous, whereas in adults, it is mainly caused by arterial

DAY 15

bleeding [13]. In our series we had nine patients under
the age of 18. Also in elderly, changes of brain atrophy on
CT scan seems to give enough space for EDH to accom-
modate without any mass effect.

Evolution of the EDH over time significantly influ-
ences its treatment, since patients who are diagnosed
less than 6 h after the trauma are at a higher risk of sub-
sequent deterioration and require evacuation, whereas
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Table 1 Age distribution, gender, mode of injury, Symptoms at
presentation and GCS on admission
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Table 2 Location of EDH, Site of Fracture, associated lesions,

Midline shift (mm) and Duration of Hospital stay

Frequency Percent Frequency Percent
Age interval (years) Location of EDH
2 mon.—19 Years 9 474 B/LO 1 53
20-29 Years 1 53 F(rt) 2 10.5
30-39 Years 3 15.8 FP(It) 1 53
40-49 Years 2 10.5 FP(rt) 3 15.8
50-59 Years 3 15.8 FPO(rt) 1 53
60-70 Years 1 53 O(lt) 1 53
Gender o(rt) 1 53
Females 2 10.53 P(lt) 2 10.5
Males 17 8947 P(rt) 2 10.5
Mode of injury PO(rt) 2 10.5
FFH 7 36.8 T(IY) 1 53
Hit by log 1 53 TP(rY) 2 10.5
Hit by stone 3 15.8 Site of fracture
RTA 8 42.1 Occipital 9 474
Symptoms at presentation Frontal 2 105
Headache 15 78.95 Frontoparietal 2 105
Loss of consciousness 1 5.26 Parietal 5 263
Seizures 1 5.26 Temporal 1 53
Vomiting 2 10.53 Associated lesions
GCS on Admission None 11 57.89
13 3 15.79 Cephalhematoma 2 1053
14 3 15.79 Small Frontal Acute SDH (contralateral) 1 5.26
15 13 6842 Small Frontal contusion 1 5.26
Small Parietal contusion 1 5.26
Small Parietal contusion +aerocele 1 526
patients with normal initial brain CT and delayed EDH Small Subarachnoid haemorrhage 1 5.26
and the patients who had delayed presentation usually Small Temporal contusion ! 3.26
after 24-36 h who present with mild symptoms can  Midline shift (mm)
be managed conservatively with careful neurological 2mm 2 1053
evaluation and repeat brain CT [24]. In our study, we 3mm 6 31.58
had 15 patients whose CT scan was done within 6 h 4mm 8 4211
of trauma and only one patient deteriorated and was 5mm 3 1579
subsequently operated with uneventful recovery. Thus,  Duration of hospital stay(days)
patients diagnosed early do not always necessitate sur- 1-4 2 1052
gical intervention. 5-7 8 4210
Long term follow-up of patients with conservatively 8-10 7 36.84
managed EDH is important to prove the validity of this 20-25 2 1052
approach. All patients in this report showed a follow-up
without problems up to 6 months and 13 of 19 up to one
year. The follow-up period ranged from 4 to 40 months. .
Conclusions

Cayli et al [19] compared the results of surgical and con-
servative management related to single photon emission
computed tomography (SPECT) and neuropsychological
tests at 3 and 6 months. They concluded that minimally
symptomatic or asymptomatic EDH causes no pathologi-
cal SPECT findings or neuropsychological impairment.
Our observation also reported no neuropsychological
problems in the patients on follow-up.

Radiologically significant EDH can be managed conserva-
tively. Our retrospectively collected data from 19 patients
with initially normal neurological findings and significant
EDH on CT demonstrated safe and successful conserva-
tive treatment in 18 patients, safe and successful conver-
sion in treatment with subsequent evacuation of EDH in
one patient. If conservative treatment in radiologically
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significant EDH is considered, it is mandatory to moni-
tor the patient round the clock, put them on radiological
surveillance, and there should be a possibility to perform
an operation at any time in case of neurological deterio-
ration. GCS on admission > 13, midline shift of <5 mm on
CT location of EDH and volume of EDH<30 ml on CT
plays a key role in decision making and prevents patients
from pain and morbidities associated with neurosurgical
procedures and in turn leads to optimum utilisation of
hospital resources.

Follow-up at 6 months showed no neuropsychologi-
cal problem. So, we conclude that even a dreaded entity
like extradural haemorrhage can be managed conserva-
tively in selected cases with strict clinical and radiologi-
cal surveillance. We have called them “Benign extradural
haemorrhages”.

Abbreviations

cT Computed tomography

EDH Extradural haemorrhage

SPECT  Single photon emission computed tomography
EDH Epidural hematoma

GCS Glasgow coma scale

cT Computerised tomography

ICP Intracranial pressure
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