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Introduction

Traumatic basal ganglia hemorrhage (TBGH) is uncom-
mon in head injuries and is reported in about 3% of pa-
tients.3) TBGH is associated with poor prognosis than oth-
er types of posttraumatic intracranial hemorrhages. Bilateral 
TBGH is even rarer and is extremely rare in children. We 
report a case of a child with bilateral TBGH and discuss 
our experience concerning treatment and hospital course.

Case Report

A six-year-old boy was referred to our hospital after a 
traffic accident. He presented with decreased mentality 
(Glasgow Coma Scale score of 6), with an endotracheal tube 

and mechanical ventilation. Pupils were isocoric but slug-
gish to light. Computed tomography (CT) scans showed bi-
lateral TBGH, about 30 cc in the right side and 20 cc in the 
left side (Figure 1A). Intraventricular hemorrhage (IVH) 
was present. We decided to remove bilateral TBGH to re-
duce increased intracranial pressure (ICP); this was done 
by bilateral stereotactic hemorrhage aspiration (Figure 1B). 
Surgery lasted 6 hours and draining catheters were insert-
ed in both operation sites. Postoperatively, he was trans-
ferred to the intensive care unit where he was sedated and 
ventilated. Immediate postoperative brain CT confirmed 
the appropriate location of both draining catheters and the 
persistence of hemorrhage, with more hemorrhage on the 
right side (Figure 1B). We started irrigation via a draining 
catheter with 8,000 IU of urokinase dissolved in normal 
saline every 8 hours over 2 days on the right side. After 
the administration of urokinase, 3 cc normal saline was 
injected into the clot. At total of 5 cc of diluted urokinase 
and normal saline were administered. The catheter was 
then clamped for 30 minutes. The amount of drain was 
about 110 cc dark-colored blood mixed with cerebrospinal 
fluid on the right side and less than 5 cc on the left side 
during the first 24 hours postoperatively. On the second 
day after operation, brain CT follow-up demonstrated dif-
fuse low density around the previous hemorrhage and se-
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vere brain swelling (Figure 2A). Shortly after brain CT, 
the patient’s right pupil size suddenly became dilated and 
unresponsive to light. Decompressive huge craniectomy 
and duroplasty were performed (Figure 2B). At postopera-
tive day (POD) 11, brain CT showed further reduction in bi-
lateral TBGH and IVH and enlargement of ventricle size 
associated with scalp bulging at the operation site (Figure 

3A). At POD 39, ventriculoperitoneal shunting and cranio-
plasty using autologous bone were done (Figure 3B). Cur-
rently, he remains in a chronic vegetative condition.

Discussion

TBGH is uncommon and bilateral TBGH is extremely 

FIGURE 1. Initial preoperative and post-
operative non-contrast computed to-
mography (CT) scans of a 6-year-old boy. 
(A) Preoperative brain CT scan showing 
traumatic bilateral hemorrhage of the 
basal ganglia. (B) Postoperative brain CT 
scan. He underwent bilateral stereotac-
tic aspiration.

FIGURE 2. (A) At postoperative day (POD) 
2, brain computed tomography (CT) 
scan showings diffuse low density and 
severe brain swelling. Decompressive 
craniectomy and duroplasty were per-
formed. (B) Brain CT scan immediately 
after craniectomy.
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FIGURE 3. (A) Brain computed tomogra-
phy (CT)  scan performed 11 days after 
trauma showing resorbed intracranial 
hemorrhage but increased ventricle size. 
(B) Postoperative CT at 39 days after 
trauma showing ventriculoperitoneal 
shunting and cranioplasty.
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rare.3,6) We were unable to find any case of bilateral TBGH 
in a child in the literature and could not obtain any infor-
mation about the hospital course and treatment. The child’s 
brain is resilient and able to compensate for acutely in-
creased ICP due to intracerebral hematoma because the 
skull has expansibility.2) Anatomical aspects of younger 
child to head injuries are large head to body ratio, relative-
ly weak neck, thinner skull, and larger subarachnoid space 
in which the brain can move freely.13) For this reason, a 
child’s brain has the ability to expand and buffer against 
impact but vulnerable to damages. 

A small amount of TBGH (＜2 cm in diameter) can be 
considered as a hemorrhagic contusion.4) It can be related 
to diffuse axonal injury when it is associated with contu-
sions and/or small hemorrhage in the corpus callosum, 
basal ganglia, tegmentum of pons, IVH, and acute brain 
swelling.11) The pathophysiologic mechanism of unilateral 
TBGH is unclear, but is believed to occur from shear strain 
in ganglionic lesion.12) Mosberg and Lindenberg4) demon-
strated a traumatic tear of a pallidal branch of anterior cho-
roidal artery as the origin of pallidal hematoma in an autop-
sy case. Head injuries including traffic accidents associated 
with acceleration and deceleration forces with rotational 
movement traumatic dissection of perforating arteries, 
mainly the anterior choroidal artery or lenticulostriate ar-
tery, can cause basal ganglia hemorrhage.6,10,12) Still, the 
exact explanation for bilateral TBGH is elusive in the lit-
erature. We think this phenomenon could develop by sim-
ilar mechanism, but do not know whether the hemorrhage 
developed simultaneously in both sides or separately over 
time. 

In this case, initial CT scans showed a difference in hem-
orrhage volume on both sides of the brain, with the larger 
diameter of 3.6 cm on the right side and 3.1 cm on the left 
side. This finding did not provide any clues about the mech-
anism of bilateral hemorrhage development, especially the 
time sequence. 

Whether to treat this patient or not depended on his clin-
ical condition. Our patient showed poor neurological con-
dition at admission and we decided to remove both hem-
orrhage areas using stereotactic aspiration and periodic 
urokinase irrigation. Six hours after admission the opera-
tion was performed and urokinase irrigation was done ev-
ery 8 hours. No literature references concerning urokinase 
irrigation for children are available; we decided to use 8,000 
IU of urokinase, which is the amount that we usually use 
to treat adult patients. Initially, 5 cc of regimen would be 
tolerable for a child. During the first 24 hours postopera-
tively, 110 cc was drained from the right side indicating 

cerebrospinal fluid mixture, with ＜5 cc drained from the 
left side. Routine brain CT at POD2 demonstrated marked-
ly decreased hemorrhage at both basal ganglia but diffuse 
low density lesions around the previous hemorrhage. These 
findings are not typical in adult basal ganglia hemorrhage 
and we presumed the cause of this finding the possibility 
of the urokinase overdosage and toxicity. Brain edema 
caused by thrombin might be greatly amplified by the pres-
ence of plasminogen activators, perhaps because the latter 
compete for naturally occurring thrombin inhibitors.1) The 
authors concluded that in the context of intracerebral hem-
orrhage the use of tissue plasminogen activator or uroki-
nase (uPA) to lyse clotted blood in brain parenchyma may 
promote edema formation in surrounding tissue.7) A case 
featuring protracted perihematomal edema after hemato-
ma evacuation and fibrinolysis therapy with uPA was re-
ported.8) Recent studies indicate that no differences in per-
meability could be detected between newborn and adult 
blood-brain barrier (BBB) capillaries and the newborn BBB 
has restrictive properties similar to that of the adult. In our 
case under the condition of BBB disruption due to initial 
hemorrhage injection of adult dose of urokinase into the 
hemorrhage site may aggravate cerebral edema around 
cerebral tissue.5,7,9) Also, the total of 110 cc drainage through 
the right draining catheter may have masked this edema 
formation during the first postoperative 24 hours. Thus we 
presumed his neurological condition was poor and that a 
second operation was needed.

Conclusion

Bilateral TBGH is very rare in children and there are 
limited information how to treat child patients. Further in-
vestigations into the use of urokinase, especially in chil-
dren, are needed.
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