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Abstract The objective of this study was to evaluate the age
distribution, mode of injury, type of hematomas, and their
surgical outcome in patients with bilateral traumatic head in-
juries. The present study included 669 cases of traumatic head
injury who presented at the neurosurgery emergency out of
which 94 cases had bilateral head injuries from the period of
August 2009 to April 2014. The data from the hospital com-
puterized database were retrospectively analysed. Cases of
bilateral traumatic head injury included 94 patients out of
which 88.29% (n = 83) were males and 11.70% (n = 11) were
females. Commonest mode of injury was road traffic accident
in 56.38% (n = 53) followed by fall from height in 29.78% (n
= 28). In our study, 25.53 % patients had epidural hematoma
(EDH) with intracerebral hematoma (ICH) or contusion (n =
24), followed by EDH with subarachnoid hemorrhage (SAH)
in 18.08 % (n = 17). At the time of discharge, all those patients
managed conservatively had good Glasgow outcome scale
(GOS) while with surgical intervention 58 % patients had
good GOS, 19 % had moderate disability, and 9 % remained
with severe disability. In cases of bilateral hematomas, EDH is
most common and should be managed in neurosurgical

emergency. Other combinations of bilateral intracranial hema-
tomas should be managed according to the surgical indication
and serial CT imaging.
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Introduction

Hematomas within the cranium are life-threatening emergen-
cies. Following traumatic head injury, the accumulated blood
leads the raised of intracranial pressure, which damages the
brain and can lead to permanent vegetative state or death.
Traumatic intracranial hematomas are classified into four cat-
egories: epidural hematoma, subdural hematoma, subarach-
noid hemorrhage, and intracerebral hematoma [1, 2]. Not
much literature is available on traumatic bilateral intracranial
hematomas as resources are limited in our developing country.

Traumatic head injuries affect 2 % of population and are
the major cause of death among young people. Most severe
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complication of traumatic head injury is intracranial hemato-
ma which comprises of 25–45 % of traumatic head injuries
[3]. With Pubmed advanced search, we found only a handful
of published articles on bilateral surgery following traumatic
head injury [4–11].

We retrospectively analysed the 669 cases of traumatic
head injures admitted at our hospital over a period of 4 years
and 9 months. Out of the 669 reported cases of traumatic head
injuries, 94 patients had bilateral traumatic head injuries. We
also evaluated the age distribution, mode of injury, type of
hematomas, and their surgical outcome in these bilateral trau-
matic head injury cases.

Materials and Methods

The present study was conducted at the Department of Neu-
rosurgery, Institute of Medical Sciences, Sir Sunder Lal Hos-
pital, Banaras Hindu University from August 2009 to April
2014. During this period, 669 cases of traumatic head injuries
presented at the emergency setting out of which 94 cases re-
ported with bilateral head injuries. These 94 cases were then
further analysed in terms of age, mode of injury, type of
hematomas/CT findings, operativemanagement, and outcome
at our medical facility. The study excluded bilateral traumatic
head injuries following trauma to sagittal sinus, non-traumatic
chronic subdural hematoma, intracranial hematoma secondary
to spontaneous hemorrhage, and patients below 5 years of age.

Observations and Results

The present retrospective study included 669 cases out of
which 14.05 % (n = 94) patients had bilateral traumatic head
injury. Cases of bilateral traumatic head injury included pa-
tients aged between 6 and 78 years comprising of 88.29 % (n
= 83) males and 11.70 % (n = 11) females. Male to female
ratio was 7.54:1. Commonest age group was 16–25 years in
29.78 % (n = 28), followed by 26–35 years in 22.34 % (n =
21) (Table 1). Commonest mode of injury was road traffic
accident in 56.38 % (n = 53) followed by fall from height in
29.78 % (n = 28) (Table 2). In this retrospective analysis of

bilateral head injuries, maximum patients had epidural hema-
toma (EDH) with intracerebral hematoma (ICH) or contusion
in 25.53 % (n = 24), followed by EDH with SAH which com-
prised of 18.08 % (n = 17) of the patients. Other combinations
of bilateral hematomas reported were EDH with EDH in
11.70% (n = 11), EDHwith SDH in 3.19% (n = 3), SDHwith
SDH in 2.12 % (n = 2), SDH with subarachnoid hemorrhage
(SAH) in 10.63 % (n = 10), ICH with SDH in 8.51 % (n = 8),
ICH with ICH in 13.82 % (n = 13), and SAH with SAH in
6.38 % (n = 6) (Table 3).

All patients with bilateral head injuries had associated in-
juries, viz. skull bone fracture while few patients also had
abdominal injury, chest injury, spinal injury, etc. All patients
with bilateral intracranial hematomas were operated in the
emergency department except patients with bilateral subarach-
noid hemorrhage and small hematoma with no midline shift
with GCS score 13 and above who were managed conserva-
tively. In some patients who were managed conservatively,
obliteration of cisterns and effacement of cortical sulci, were
present. Evacuation of hematoma in cases with EDHs was
managed by trephine craniotomy or craniectomy, acute on
chronic SDH by burr hole craniotomy, ICH/contusion by burr
hole craniotomy or craniectomy, and acute SDH by decom-
pressive craniectomy. At the time of discharge, all those pa-
tients managed conservatively had good Glasgow outcome
scale (GOS) while those with surgical intervention had 58 %
patients with good GOS, 19 % with moderate disability, and
9 % remained with severe disability. Also, 11 % patients were

Table 1 Age distribution of patients

Age in years Number of patients Percentages

6–15 15 15.95

16–25 28 29.78

26–35 21 22.34

36–45 8 8.51

46–55 12 12.76

56–65 6 6.38

66 and above 4 4.25

Table 2 Mode of injury

Cause of injury Number of patients Percentages

RTA 53 56.38

Fall from height 28 29.78

Assault 8 8.51

Fall of heavy object on head 2 2.12

Sports injury 3 3.19

Table 3 Type of intracranial hematomas

Type of lesion Number of patients Percentages

EDH/EDH 11 11.70

EDH/ICH 24 25.53

EDH/SDH 3 3.19

SDH/SDH 2 2.12

EDH/SAH 17 18.08

SDH/SAH 10 10.63

ICH/SDH 8 8.51

ICH/ICH 13 13.82

SAH/SAH 6 6.38

EDH epidural hematoma, ICH intracerebral hematoma/contusion, SDH
subdural hematoma, SAH subarachnoid hemorrhage
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referred to various other departments for further management
and 3 % died (Fig. 1).

Discussion

All intracranial hematomas have some common clinical fea-
tures, viz. headache, nausea, vomiting, confusion, or seizures.
At the time of presentation, patient may be alert, drowsy, or

moribund on general physical examination. Importantly, older
age and drugs like anticoagulants predispose to large intracra-
nial hematoma even with minor head trauma. Epidural and
subdural hematomas are the most common intracranial hema-
tomas as a consequence of traumatic head injury [1].

In traumatic head injury, multiple intracranial hematomas
are a common phenomenon [12, 13].

Besides locating the hematoma, CT imaging also helps in
detecting other features such as midline shift, skull bone frac-
ture, basal cistern obliteration, and volume and type of hema-
tomas which influence the management strategy.

In this study, analysis showed that the maximum number of
the patients were in the most productive stages of life, i.e.,
second and third decade, approximately 54 % (n = 56). Only
9.6% (n = 10) patients were above the age of 55 years. Similar
were the finding in other studies which reported second de-
cade to be the most commonly affected [14–16]. In this study,
wide gap in the male to female ratio can be attributed to lesser
outdoor activities of females, lesser involvement in driving
vehicles, and male-dominated society with all outdoor

Fig. 1 Graphical representation of outcome of surgically managed
bilateral head injury patients

Fig. 2 a, b, c Preoperative and postoperative CT image of a large
epidural hematoma in the left temporoparietal area and intracerebral
hematoma in the right temporal lobe. d, e, f, g, h, i, j, k Various
combinations of bilateral traumatic intracerebral hematomas EDH with

EDH, ICH/contusion with ICH/contusion,SAH with EDH, SAH with
SAH, SAH with SDH, SDH with ICH/contusion, acute on chronic
SDH with SDH, and EDH with ICH
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responsibilities leading to more movement for socioeconomic
purposes and drunken driving.

Similar to other published studies, road traffic accidents
(RTA) was found to be the most common cause of head injury
in this study [16, 17]. In children, fall from height was found
to be the commonest cause of head injury. In most of the
studies on bilateral head injuries, surgeries reported were
bifrontal craniotomies [18] or contralateral removal of a he-
matoma after evacuation of an intracranial hematoma [4, 9,
19, 20].

In our study, most common bilateral hematoma was EDH
with ICH or contusion for which bilateral craniectomy with
evacuation of hematoma was done (Fig. 2a,b,c) followed by
EDH with SAH. Other combinations of bilateral hematomas
reported were EDH with EDH, EDH with SDH, SDH with
SDH, SDH with SAH, ICH with SDH, ICH with ICH, and
SAH with SAH (Fig. 2).

Depending on the clinical status and type of injury, manage-
ment of bilateral hematoma needs to be planned. EDH evacua-
tion helps in improving the prognosis in bilateral intracranial
hematomas. Any delay in evacuation of a contralateral EDH
can result into postoperative neurological deficit and even death
[4]. Most cases of bilateral hematomas with dural artery damage
have no midline shift, and EDH can develop on removing the
contralateral hematoma because of the release of a pressure effect
which further aggravates brain injury. Thus, EDH evacuation
should be done on priority in cases of bilateral intracranial hema-
tomas. Trephine craniotomy or craniectomy should be done for
the evacuation of EDH and then either simultaneously or later
small craniotomy or burr hole for contralateral intracranial hema-
toma evacuation as per the serial CT evaluation should be done.
In cases of traumatic acute on chronic SDH, burr hole cranioto-
my is sufficient for bilateral intracranial hematomas. But in cases
of acute SDH with ICH or EDH, decompressive craniectomy
should be attempted for acute SDH. During SDH removal, if
brainmatter swells, postoperative CTscan should be done to rule
out any contralateral EDH,which if present demands craniotomy
[6, 10, 21]. EDH evacuation helps in improving prognosis in
bilateral intracranial hematomas. After evacuation of hematoma
on one side, delayed evacuation of a contralateral EDH can result
into postoperative neurological deficit and even death [4]. In case
of bilateral ICH, after operating on one side, the contralateral
intracranial hematoma should be reevaluated by CT scan. Intra-
operative CTscan if available is valuable in detecting any change
in lesion characteristics [22]. However, in developing countries
like India, facility for intraoperative imaging is not available at
most of the treatment facilities.

Conclusion

In cases of bilateral hematomas, EDH is most common and
should be managed in neurosurgical emergency as early as

possible to reduce the potential morbidity and mortality. Other
combinations of bilateral intracranial hematomas should be
managed according to the surgical indication and serial CT
imaging. In developing country like ours, with limited re-
sources, poor patient economic status, and time delay in
reaching the nearest medical facility, managing bilateral he-
matomas is a big challenge as urgent neurosurgical interven-
tion is required. Taking care of these hindrances in developing
countries, besides reducing the mortality, we can manage to
limit the postoperative neurological deficit which is again an-
other challenge for patient’s whole life.
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