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Bilateral traumatic basal ganglia
haemorrhage, a rare entity.
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ABSTRACT

Aims. Traumatic basal ganglia haemorrhage is rare entity but post traumatic bilateral
basal ganglia hematoma is even extremely rare and was earlier presented as case
reports. Its incidence is about 3% after a closed head injury however, the incidence is
higher in post mortem studies.

Material & Methods. Out of 1485 head injury patients admitted to our institute from
January 2012 to January 2019, there were 9 cases of traumatic bilateral basal ganglia
haemorrhage. The incidence of traumatic bilateral basal ganglia Haemorrhage in our
series is 0.61% which is very less compared to previous literature.

Results. There were 6 males and 3 females; age ranging from 19 to 50 years (average
32years). Patients with hypertension, history of drugs abuse, history of coagulopathy,
with doubtful history of trauma or unknown mode of injury were excluded from the
study. The mode of injury in all the patients was road traffic accidents. Average follow
up was 9.54 months. Outcome was assessed by Glasgow outcome Score. In 8 out of
9 patients, outcome was good. One patient died. All the nine cases were managed
conservatively.

Conclusion. We report nine cases from a single institute which to the best of our
knowledge is the largest series in world literature. Prognosis is variable and
dependent on many factors. The prognosis of TBGH is favourable if not associated
with other disorders like hypertension, diabetes mellitus, and coagulation disorders
or diffuse axonal injury.

INTRODUCTION

Traumatic basal ganglia haemorrhage (TBGH), are a rare entity and
reported in only 3% of closed head injuries. [1] However autopsy series
indicate a higher incidence ranging between 10%to 12%.[2,3] It is
defined as a haemorrhagic lesion located in the basal ganglia or
neighbouring structures, such as the internal capsule and the thalamus,
It can be classified as “large,” if it is more than 2cm in diameter or as
“small” if it measures <2 cm in diameter.[2] Bilateral basal ganglia
hematoma after trauma is extremely rare and is limited to case reports.
The mechanism of TBGH is unclear but is thought to be due to shearing
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of lenticulostriate or anterior choroidal blood vessels
due to the violent acceleration deceleration brought
about by a high velocity injury. [2,4] Since Basal
ganglia hematoma can be due to trauma and thus
takes importance in the medico legal cases where
bleeding may be attributed to a non-traumatic
cause. Thus, the identification of TBGH is of prime
relevance.

MATERIAL AND METHODS

Out of the 1485 traumatic head injury patients, the
study group comprised of nine patients of TBGH
identified on the basis of initial Noncontrast CT
(NCCT) head, admitted from January 2012 to January
2019 in the Department of Neurosurgery at R.N.T.
Medical College and M.B. Hospital, Udaipur,
Rajasthan. A written informed consent was taken
from all patients, as applicable. Hypertensive
patients, drugs abuse history, history of
coagulopathy with doubtful history of trauma or
unknown mode of injury was excluded from the
study. The diagnosis of TBGH was made on the basis

Bilateral traumatic basal ganglia haemorrhage

on NCCT head and Outcome was assessed by
Glasgow outcome score.

RESULTS

Total head injury patients admitted to the hospital
were1485 among which nine patients of Traumatic
bilateral basal ganglia Hemorrhage were identified
and thus incidence of Bilateral TBGH in our series is
0.61% (nine patients) which is very less as compared
to previous literature. There were 6 males and 3
females; age ranging from 19 to 50 years (average 32
years (Table1). All patients had sustained road traffic
accidents. NCCT head was done in all the patients
[Figure -1, 2, 3, 4 & 5] after initial resuscitation. GCS
at admission were 7 to 12 (mean 10.0). (Table 1)All
the patients were managed conservatively .Outcome
was assessed by Glasgow outcome Score (Table 2).
Outcome were labeled as good (GOS-5, 4) and poor
(GOS1-3).The average follow up was 9.54 months. In
8 out of 9 patients the outcome was good. One
patient had poor outcome and died.

TaBLE 1. Demographic analysis, management and outcome of all patients

S.no | Age Gender Mode of GCS at Focal Management | Outcome
injury admisson neurological measured
(yr) deficit by GOS

1 19 Male RTA 12 No Conservative 5

2 45 Female RTA 9 Left sided Conservative 4
hemiparesis

3 24 Male RTA 10 Left sided Conservative 5
hemiparesis

4 50 Male RTA 7 Left sided Conservative 1
hemiparesis

5 20 Male RTA 9 Right sided Conservative 5
hemiparesis

6 40 Male RTA 9 Left sided Conservative 5
hemiparesis

7 35 Female RTA 10 No Conservative 5

8 25 Female RTA 12 No Conservative 5

9 30 Male RTA 12 No Conservative 5




Vibhu Shankar Parashar, Vivek Kumar Kankane, Gaurav Jaiswal, Tarun Kumar Gupta

IMAGE 1. NCCT head shows hemorrhage in bilateral basal IMAGE 2. NCCT head shows hemorrhage in bilateral basal
ganglia region, with involvement of right anterior limb of  ganglia, with left frontal depressed fracture with underlying
internal capsule. small left frontal contusion.

IMAGE 4 & 5. NCCT head shows hemorrhage in bilateral basal IMAGE 3. NCCT head shows hemorrhage in bilateral basal
ganglia region with subdural hemorrhage in right ganglia region with fracture of outer table of right frontal sinus.
frontotemporoparietal region and subarachnoid hemorrhage

along right frontal and temporal sulci and gyri.
TABLE 2: Glasgow outcome score (GOS)

GOS Score | Functional status

5 Resumption of normal life, there may
be minor neurological and or
psychological deficit

4 Able to work in a shattered
environment and travel by public
transportation

3 Dependent for daily support by
reason of mental or physical
disability or both




2 Unresponsive for weeks or months or
until death
1 Death
DIscuUsSION

The TBGH is a rare entity with an incidence rate of
about 3% in closed head injuries. The exact
pathogenesis of basal ganglia hematoma is unclear;
however, it is suggested that a strong impact over
the vertex, forehead, or occipital region, then
shearing force causes the brain to be displaced
through the tentorial notch. This results in stretching
and tearing of the vessels resulting in hematoma. [2]
The sudden acceleration/deceleration forces at the
time of injury result in shearing strain over the
lenticulostriate and anterior choroidal vessels
leading to bleeding. Mosberg and Lindenberg, in an
autopsy of fatal head injury patient, demonstrated
massive hematoma in the pallidium and ruptured
twig of the anterior choroidal artery. [4]

Since basal ganglia region is predisposed to
hypertensive bleed, at times, it becomes difficult to
distinguish between hypertensive and traumatic
hemorrhage. It has been suggested that the TBGHs
are small, multiple, rarely bilateral, located in the
zone of lentiform nucleus and external capsule,
whereas spontaneous hemorrhages are large,
solitary, and located mainly in the region of thalamus
and internal capsule. [5, 6] In a known hypertensive
patient with head injury and findings of basal ganglia
bleed, it is imperative to ascertain the sequence of
events. This may be a medico legal issue; as to
whether the patient had spontaneous basal ganglia
bleed leading to the subsequent head injury or it was
the head injury, which caused the basal ganglia
hematoma.

In all our patients, there was a definite history of
trauma with no antecedent history of preexisting
medical illnesses and bleeding diathesis, thus the
bilateral basal ganglia bleed seen on CT/MRI scans
was traumatic in nature. As our patients had small
bilateral TBGH with volume <25 mL and showed
gradual improvement of GCS with medical
management, they were managed conservatively.

Treatment is based on protocol as for intracranial
hematoma taking into account the neurological
status, presence of mass effect and response to
other means of controlling intracranial pressure.

Bilateral traumatic basal ganglia haemorrhage

Treatment options for TBGH include conservative,
open surgery, CT guided stereotactic or ultrasound
guided aspiration. Katz et al [1], Bhargava et al [6],
Jang et al [7] and Kimura et al,[8] have reported
favorable outcomes for TBGH with conservative
management. Boto et al advised surgical evacuation
of all lesions with volume >25 ml; however, poor
outcome was noted in most of these patients. [3]
Boto et al noted that 84% of surgically managed
patients had an unfavorable outcome. Surgical
evacuation entails approach to the hematoma via
the thalamo-ganglionic region, leading to further
damage of the eloquent areas resulting in possible
poor outcome. Surgical management was done in
patient described in case report by Yanaka etal.[9]
Craniotomy was performed in patients reported by
Pandey etal [10] Jain et al[11] and Calderon et al [12].

The outcome of TBGH has been found to be
variable. Amongst 37 patients studied by Boto et
al.59%died, 5% were vegetative, 19% experienced
severe disabilities, and 16% made a favorable
recovery.[3] Katz et al.[1], Bhargava et al [6], Kaushal
et al [13] and Zhang et al [14] have also reported
good prognosis for TBGH. Kankane et al reported
bilateral traumatic basal ganglia bleed and both the
patient managed conservatively and outcome was
good and no focal neurological deficit. [15] Zhang YX,
et al reported single case of 45year female of
traumatic bilateral traumatic basal ganglia bleed and
patient managed conservatively and outcome was
good. [14]In our study, all the patients were
managed conservatively and in 8 out of 9 patients
the outcome was good. One patient had poor
outcome and died. Large size, associated
coagulation disorders, DAI, presence of other bleeds
like intraventricular of brain stem hemorrhage, age
>60, abnormal pupillary response, abnormal motor
response to pain, and severe head injury are
reported to be indicators ~ for poor
prognosis.[1,2,5,16,17]

This rare entity has been previously reported in
literature by Yanaka et al (2 cases), Jang et al (1 case),
Kaushal et al (1 case), Bhargava et al. 1 (1 case), Jain
et al (1 case), Pandey et al (1 case), Calderon et al (1
case), Kankane et al (2 cases) and Zhang et al (1 case).
(Table 3)
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TABLE 3. Review of literature with previously reported cases

No | author Year | Totalc | Age Gender Diagnosis Management Out come
ase
1 Yanaka et 1991 |2 17 Male TBBGH Surgical Good
al
75 Male TBBGH
2 Jang et al 2007 |1 50 Male TBBGH with Conservative Good
SAH
3 Kaushalet | 2011 1 42 Male TBBGH Conservative Good
al
4 Bhargava 2012 | 2 25 Male TBBGH Conservative Good
et al
50 Male TBBGH
5 Jainetal 2013 |1 38 Male TBBGH with Craniotomy Good
epidural
hematoma
6 Pandeyet | 2014 |1 37 Male TBBGH with Craniotomy Poor
al subdural
hematoma
7 Calderon 2014 |1 28 Male TBBGH with Craniotomy Death
et al epidural
hematoma
8 Kankaneet | 2016 | 2 20 Male TBBGH with Conservative Good
al hemiparesis
40 Male
9 Zhangetal | 2016 | 1 45 Female TBBGH Conservative Good
10 | Present 2019 |9 19-50 6-males 4-TBBGH 9--Conservative 8-Good
study )
(range) 3-females 5- TBBGH with 1-Death
hemiparesis
CONCLUSION present in isolation and not associated with damage

Traumatic BGH is uncommon, and bilateral BGH is
very rare entity with only few cases reported in
world’s literature. We report nine cases from a single
institute which to the best of our knowledge is the
largest series in world literature. Prognosis is
variable and dependent on many factors. The
prognosis of TBGH is favorable if not associated with
other disorders like hypertension, diabetes mellitus,
and coagulation disorders or diffuse axonal injury.
TBGHs are compatible with a favorable recovery if

to other cortical and sub cortical structures. Patients
with isolated TBGH do well with conservative
management.
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