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Abstract: Bilateral basal ganglia hemorrhages are extremely rare and have very poor 
prognosis. We describe the case of a 52-year-old woman with a history of hypertension 
who experienced bilateral basal ganglia hemorrhages. We performed bilateral hematoma 
aspiration by minimally invasive surgery via frontal and temporal puncture points. We 
discuss the surgical procedure and review relevant literature pertaining to the underlying 
causes and complications of similar cases. 
Keywords: preexisting hypertension, intracranial hemorrhage, surgical procedure, 
hemorrhage aspiration, puncture points

Introduction
Spontaneous intracerebral hemorrhage (ICH) is relatively common and has devas
tating consequences including a high mortality and disability, with a 1-year survival 
of ~40%.1–3 ICH is frequently associated with hypertension or cerebral amyloid 
angiopathy.4 Most cases are treated by conservative management while in others, 
surgical evacuation of the hematoma is recommended. Surgical approaches include 
craniotomy, neuron-endoscopy, and minimally invasive surgery (MIS); however, 
the effectiveness of these procedures is controversial.5,6 ICH usually occurs at 
a single location in the brain; simultaneous bilateral basal ganglia hemorrhages 
are a rare event and have even higher rates of morbidity and mortality.7

The first case of bilateral basal ganglia hemorrhages was described by Miura in 
1978.8 Several more have since been reported,9,10 with a comprehensive review of 
56 cases recently published.11 For reasons that are unclear, there have been few 
cases treated by MIS in which a marker paste for computed tomography (CT) was 
used. Here we report the rare case of a 52-year-old woman with bilateral basal 
ganglia hemorrhages; we also discuss possible underlying causes based on a review 
of the literature as well as surgical procedures used in similar cases.

Case Presentation
A 52-year-old woman presented at a local hospital’s emergency department after 
being discovered by her family with sudden-onset vomiting and loss of conscious
ness. Head CT showed bilateral basal ganglia hemorrhages (data not obtained). The 
patient was immediately transferred to our hospital. Vital signs on arrival were 
unremarkable except for markedly elevated blood pressure (180/100 mm Hg). The 
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patient had a 2-year history of hypertension without any 
history of diabetes, trauma, surgery, or taking oral antic
oagulant drugs. Her Glasgow Coma Scale (GCS) score was 
6 (E1V1M4). Neurologic examinations revealed coma, 
quadriplegia, and bilateral positive Babinski sign. Bilateral 
pupils were 3 mm but sluggish to light. Head CT showed 
bilateral basal ganglia hemorrhages of about 18 mL on the 
right and 27 mL on the left side (Figure 1A). Hematoma 
volume was calculated using the ABC/2 method.12 Chest 
CT showed bilateral mild pleural effusion and infection in 
bilateral lungs. Laboratory tests were within normal ranges 
including complete blood cell counts, bleeding time, acti
vated partial thromboplastin time, prothrombin time, liver 
and renal function, and blood glucose level. We decided to 
remove the hematomas by aspiration to reduce intracranial 
pressure (ICP). We pasted CT markers on the frontal and 
temporal areas of the patient’s head for head CT to indicate 
the puncture points for aspiration (Figure 1B). The patient 
later underwent MIS for ICH under general anesthesia. The 
neurosurgeon performed hematoma catheter injections 
using a standard sterile technique. The catheter diameter 
was 4.8 mm. Frontal and temporal catheters were placed, 
and 10 and 5 mL of blood clots were aspirated from the left 
and right sides, respectively. Immediate postoperative head 
CT confirmed the catheter track and residual hematomas 
(Figure 1C and D). The patient was sedated and transferred 
with an endotracheal tube and mechanical ventilation to the 
Neurosurgical Intensive Care Unit.

Urokinase injection and clot aspiration were performed 
for the residual hematomas. On postoperative day 1, the 2 
catheters were clamped after infusion of urokinase (20,000 
U dissolved in 3 mL normal saline) for 2 h. However, at 1.5 
h, the patient exhibited the Cushing reflex and bilateral 
pupils were 5 mm and unresponsive to light. We opened 
the catheter valve, which alleviated the patient’s signs and 
symptoms. GCS score improved, and the patient started 
responding to commands starting from postoperative day 
2. We infused urokinase every 12 h up to 4 doses instead of 
performing a single injection, and the patient was stable 
during the process. On postoperative day 3, head CT 
showed a residual clot (10 mL on the right and 2 mL on 
the left side) and the patient was extubated (Figure 1E 
and F). Human albumin and furosemide were administered 
to control ICP and cerebral edema. The patient’s pneumonia 
continued to worsen after the operation, requiring assisted 
ventilation. She underwent tracheotomy by general anesthe
sia on postoperative day 10. On postoperative day 19, the 
ventilator was removed and head CT revealed absorption of 

the intracranial hematoma (Figure 1G and H). Over the 
2 years of follow-up, there was no recurrence of ICH. The 
non-fluent aphasia improved but speech did not return to 
normal. The patient suffered mild disorder of the left and 
right limb muscles, but she was able to walk unassisted. The 
patient’s modified Rankin Scale score was 3 on 
postoperative day 90 and 2 at the 2-year follow-up. This 
case was approved by the medical ethics committee of the 
First Affiliated Hospital of China Medical University to 
publish the case details. Written, informed consent was 
obtained from the patient for publication of case details 
and accompanying images.

Discussion
Basal ganglia hemorrhage is a common type of hyperten
sive hemorrhage and is in most cases solitary. Bilateral 
basal ganglia hemorrhages are rare and have worse prog
nosis than single ICH, even for a small hemorrhage 
volume.11 The indication for surgery for bilateral basal 
ganglia hemorrhages remains controversial; the aim is to 
remove the hematoma, reduce its place-occupying effect, 
and prevent secondary damage. While many surgical 
approaches are available for hypertensive intracranial 
hemorrhage including craniotomy, neuron-endoscopy 
operation, and MIS, an individualized method should be 
selected. For bilateral basal ganglia hemorrhages, MIS 
may be a better choice than craniotomy.

MIS is commonly used to treat basal ganglia basal 
hemorrhages in China. The procedure involves making 
small incisions and creating a bony skull opening; the 
surgeon inserts either a catheter or small tube into the 
clot for drainage or direct evacuation, respectively. 
There are 2 common surgical protocols for basal ganglia 
ICH employed at primary hospitals in China—namely, 
frontal and temporal approaches. Most neurosurgeons 
select the latter, which has the advantage of an entry 
point close to the hematoma, making it easier to position 
the tube so that its trajectory is along the clot. Chi et al 
often organize classes to teach other neurosurgeons how 
to apply this technique;13 however, it cannot be adapted to 
the long axis of an oval-shaped hematoma, which is not 
conducive to clot drainage. The frontal approach is more 
suitable for oval-shaped hematomas14 as it has a longer 
puncture path than the temporal approach. On the other 
hand, without neuronavigation or stereotactic equipment, 
it is easy to deviate from the hematoma, causing the 
puncture to fail.
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Figure 1 Non-contrast head CT showing bilateral basal ganglia hemorrhages. (A) Hemorrhage volume was about 18 mL on the right and 27 mL on the left side. (B) Markers 
applied to the patient’s head before MIS to indicate puncture points and allow tracking. Hemorrhage volume was about 19 mL on the right and 29 mL on the left side. (C, D) 
Immediate postoperative head CT scan showing a reduced hematoma volume. Hemorrhage volume was about 14 mL on the right and 11 mL on the left side. (E, F) 
Postoperative day 3 CT scan showing residual clots (10 mL on the right and 2 mL on the left side). (G, H) Postoperative day 19 CT scan showing that the intracranial 
hematoma was absorbed.
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The head CT of our patient showed that the left hematoma 
was kidney-shaped with low-density surroundings. In our 
experience, such hematomas can easily be drained through 
puncture. The left puncture point was marked on the patient’s 
forehead and the tube traversed the maximal long axis of the 
hematoma. During the operation, the puncture point and 
plane were marked on the scalp based on the head CT 
image (Figure 1B). These points and lines helped neurosur
geons establish the puncture direction, making the operation 
quick and easy. The low-density area around the clot was 
drained, and postoperative CT confirmed a decrease in the 
volume (Figure 1C and D). In order to avoid the occurrence 
of re-bleeding, the volume of the first aspiration should not 
be too large, aspiration speed should not be too fast, and the 
negative pressure should not be too great. After 3 days of 
drainage, the left hematoma was almost completely evacu
ated (Figure 1E and F). The right hematoma was smaller than 
the one on the left and had an oval shape. We decided on 
a puncture point on the temporal side based on the length of 
the patient’s forehead and large size of the lesion (Figure 1B). 
However, the tube could not cross the maximal long axis and 
because of the high density of the hematoma, there was 
a large residual volume after 3 days of drainage (Figure 1E 
and F). Catheters with more extensive contact with hemor
rhagic clots can remove more blood.15 Through the patient’s 
self-control, we found that in ICH MIS, a low-density hema
toma with a puncture route through its maximal long axis 
leads to a small residual hematoma volume.

The cause of bilateral basal ganglia hemorrhages is 
unclear. The 2 major risk factors for spontaneous intracranial 
hemorrhage are hypertension and cerebral amyloid 
angiopathy.4 In most cases of bilateral basal ganglia hemor
rhages, there is a history of hypertension.11,16 The putamen 
and thalamus are common locations for multiple concurrent 
ICHs.16 Simultaneous rupture of bilateral hypertension- 
induced microaneurysms on perforating arteries can cause 
bilateral basal ganglia hemorrhages;17 it was also suggested 
that simultaneous or subsequent rupture of bilateral small 
vessels by chance could induce bilateral basal ganglia 
hemorrhages.10 Sustained high blood pressure during hemor
rhagic stroke can trigger another bleeding site as a result of 
acute vascular changes in perforating arteries that affect 
previously weakened intimal and medial layers.18,19 

Hematoma volume was also found to be a risk factor for 
multiple concurrent ICHs, suggesting that large hematomas 
can induce smaller ones.19

MIS is relatively safe, although there are occasional 
complications such as bleeding, infection, and elevated 

ICP. We applied a stability protocol for MIS to prevent 
bleeding that included a time from onset to operation >6 h; 
repeated CT ≥6 h after the diagnostic CT showed that the 
hemorrhage had not expanded by >5 mL; slow and gentle 
aspiration during the operation; aspiration of not more than 
70% of the hematoma volume; and stabilization of blood 
pressure.6,14 Intracranial infection is a complication of 
neurosurgery. To avoid adverse events, we kept the surgery 
time short, performed the operation and urokinase injec
tion using standard sterile technique, tunneled subcuta
neously more than 3 cm away from the incision, and 
withdrew the drainage tube not more than 4 days after 
operation. The pathophysiology of ICH includes primary 
and secondary brain damage. The hemorrhage’s mass can 
increase ICP, subsequently compressing brain tissue and 
affecting blood flow and leading to brain herniation. We 
performed hematoma evacuation by MIS to remove the 
clots, which has many advantages over craniotomy such as 
reduced brain tissue damage, shorter surgery time, and 
lower cost. Evacuation also decreased the physiologic 
response to the hematoma and removed clot components 
that could cause secondary brain damage.

Conclusion
Bilateral basal ganglia hemorrhages are rare and have very 
poor prognosis. Our report describes the unique case of 
a patient who developed bilateral basal ganglia hemor
rhages and was treated by MIS via frontal and temporal 
puncture points, and had a good outcome. Based on our 
experience, MIS may be a superior surgical method to 
craniotomy for the treatment of bilateral basal ganglia 
hemorrhages.

Informed Consent
This case was reported with consent from the patient’s 
family.
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