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ABSTRACT

Background: Nontraumatic spontaneous bilateral intracerebral bleeding is infrequent, with
only 30-40 cases reported worldwide. Hypertension is the leading cause due to the formation
of microaneurysms at the lenticulostriate arteries. Treatment follows current intracerebral
hemorrhage guidelines, focusing on supportive care and early blood pressure management.
This case report aims to further understand nontraumatic spontaneous bilateral intracerebral
hemorrhage.

Case: We report two cases of nontraumatic bilateral spontaneous intracerebral hemorrhage
with similar etiologies. The first case involved a 34-year-old male with weakness in the right
extremities, slurred speech, and high blood pressure (213/138 mmHg). The second case
involved a 65-year-old woman with weakness in the left extremities, slurred speech, and high
blood pressure (175/95 mmHg). Both patients had bilateral hemorrhages in different areas of
the brain. They were treated according to management guidelines for intracerebral
hemorrhage and showed improvement.

Discussion: Nontraumatic spontaneous bilateral intracerebral bleeding is often caused by
hypertension. CT angiography is a vital test for identifying vascular abnormalities. Treatment
involves reducing risk factors for complications and controlling blood pressure. Typically,
management of this condition is conservative, and unfavorable outcomes are common.
However, these patients showed improvement.

Conclusion: Conservative management, supportive care, and early blood pressure
management for nontraumatic spontaneous bilateral intracerebral hemorrhage patients can
cause improvement in the patient's condition.
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Introduction

Intracerebral hemorrhage (ICH) refers to the rapid
development of neurological dysfunction caused by
blood collection in the brain or ventricular system.' It
accounts for 10-20% of stroke etiologies annually.?
The classification of ICH is based on its anatomical
location, such as deep subcortical ICH or lobar
hemorrhage.! Meanwhile, non-traumatic bilateral
spontaneous intracerebral hemorrhage is a scarce type
of ICH, occurring in only 0.3%-0.8% of cases
worldwide.** Spontaneous bilateral intracerebral
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hemorrhage was also poorly studied, with only 30-40
reported cases.?’

Basal ganglia hemorrhages can be classified into
traumatic and non-traumatic categories, with non-
traumatic cases having various underlying causes.
These causes can be categorized using two classification
systems:

1. H-ATOMIC: This acronym represents Hypertension,
Amyloid Angiopathy, Tumor, Oral anticoagulant,
Malformation, Infrequent, Cryptogenic, and
Combination.

2. SMASH-U: This classification includes Structure
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vascular lesion, Medication, Amyloid angiopathy,
Systemic disease, Hypertension, and undetermined
causes. '’

Hypertension is the most common underlying cause
for basal ganglia hemorrhage, accounting for 50% of
cases, followed by intoxication and metabolic causes.’
Hypertension damages blood vessels, leading to

microaneurysms, lipohyalinosis, and arterial dissection.

Thus, the risk of microaneurysm rupture is increased
abruptly.  Spontaneous  bilateral intracerebral
hemorrhage induced by hypertension typically occurs
in individuals with a long history of poorly treated
hypertension.” Bilateral intracerebral hemorrhage
occurs when a microaneurysm in the lenticulostriate
artery ruptures and the thalamic artery perforates
simultaneously.® It can also occur due to the
simultaneous rupture of microaneurysms in the
lenticulostriate arteries. Another possible explanation
is that the initial bleeding triggers hemodynamic
conditions that lead to the rupture of a second
microaneurysm on the opposite side.® Computed
tomography (CT) scanning is reliable for diagnosing

cerebral and intraventricular hemorrhage. CT
Angiography can provide additional information on
potential subsequent bleeding, aneurysms, and
arteriovenous  malformations.”  Treatment  for

intracerebral hemorrhage is primarily conservative,
focusing on supportive care and managing hypertension.®

Case Report

This case series includes two patients with non-

traumatic bilateral spontaneous intracerebral hemorrhage.

Here are the key details:

1. Patient 1: A 34-year-old man presented with
sudden right limb weakness, dysarthria, and high
blood pressure. Imaging revealed blood-density
lesions in the left and right lentiform nuclei
(Figure 1). The patient received conservative
management for six days and showed improvement,
leading to discharge. Follow-up imaging showed
complete absorption of the blood.

2. Patient 2: A 65-year-old woman arrived at the
hospital with sudden left limb weakness,
dysarthria, and high blood pressure. Imaging
revealed multiple blood-density lesions extending
from the posterior crus of the right internal capsule
to the right thalamus and in the left thalamus (Figure
2). The patient received conservative management
for six days and showed improvement, leading to
discharge. Follow-up imaging showed complete
absorption of the blood.

Both patients had similar presentations and positive
outcomes (Table 1).
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Table 1. Bilateral Intracerebral Hemorrhage Case Series

Case 1 11

Age, Gender Mr. R, 34 Years Mrs. S, 65

old, Male Years old,
Female

Onset 3 hours before 2 hours before
admission admission

GCS E4V5M6 E4V5M6

Nutritional Status  Standard (BMI ~ Overweight
25 kg/m?) (BMI 25.4

kg/m?)

Blood Pressure 213/138 mmHg  175/95 mmHg
(MAP 163 (MAP 122
mmHg) mmHg)

Speech Dysarthria Dysarthria

Cranial Nerve Paresis N.VII Paresis N.VII
and XII dextra, and XII
UMN sinistra, UMN

Motor System Hemiparesis Hemiparesis
dextra sinistra
444/555 555/333
444/555 555/333

Pathologic Reflex Hoffman Hoffman
Tromner (+/-) Tromner (-/+)
Babinski Reflex  Babinski
(+/-) Reflex (-/+)

Scoring ICH 0 0

during NIHSS 6 10

Admissi  SICH 2 2

FUNC 10 10
mRS 2 3

Total Cholestrol 178 mg/dl 233 mg/dl

LDL 132 mg/dl 142 mg/dl

ECG Normal sinus Normal sinus
rhythm 90 bpm  rhythm 75

bpm

Chest X-ray Normal Cardiomegaly

Non-contrast Head ICH in bilateral ICH in

CT during lentiform nuclei  bilateral

Admission thalamus

CT Angiography ICH in bilateral ICH in

during Treatment  lentiform bilateral

(Figure 3) nuclei; no thalamus; no
aneurysms, aneurysms,
AMVs, or AMVs, or
vascular vascular
malformations malformations

Hemorrhage Right: 0,5 cc Right: 4 cc

Volume Left: 10,5 cc Left: 0.6 cc

Treatment Conservative Conservative

Treatment Duration 6 days 6 days

mRS 1 month 1 1

mRS 3 months 1 1

mRS 6 months 1 1

Non-contrast Head Completely Completely

CT-6 6-month Absorbed Absorbed

evaluation
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Figure 1. Non-contrast head CT of Mr. R: (A) axial and (B)
coronal views show bilateral hyperdense lesions in the right

(red arrow) and left (blue arrow) lentiform nuclei. Complete
resorption in 6 months (C, D)

Figure 2. Non-contrast head CT of Mrs. S: (A) axial and (B)
coronal views show bilateral hyperdense lesions in the right
(red arrow) and left (blue arrow) thalami. Complete
resorption in 6 months (C, D)

Figure 3. (A) Mr. R’s and (B) Mrs. S CT angiography scan
shows that there were no aneurysms, AVMs, or vascular
malformations found
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Discussion

Non-traumatic intracerebral hemorrhage (ICH) is a
type of stroke where blood leaks into the brain tissue
without any head trauma. It is categorized as a
hemorrhagic stroke, different from ischemic stroke,
where a cerebral artery is blocked.” This condition
affects around 2 million people worldwide each year.’
The most common type of non-traumatic ICH is the
non-lobar type, which is caused by prolonged high blood
pressure leading to the damage of small intracerebral
arteries, thalamus, pons, and microaneurysms of the
cerebellum. It is often associated with lipo-hyalinosis.>*!

Simultaneous bilateral non-traumatic basal ganglia
hemorrhage is a sporadic form of intracerebral
hemorrhage (ICH), primarily observed in Asians, males,
and older people.'! Risk factors for this condition include
chronic kidney failure, cerebral microhemorrhage, and
cerebral amyloid angiopathy, with  untreated
hypertension being the leading cause.*'? Two critical
mechanisms contribute to intracerebral hemorrhage.
The first is the rupture of small penetrating arteries due
to chronic hypertension and aging, making them more
susceptible to rupture.’* The second mechanism
involves an acute increase in blood pressure, leading to
the rupture of normal arteries and capillaries.
Interestingly, many patients with intracerebral
hemorrhage do not have a history of hypertension, and
signs of chronic hypertension may be absent. Acute
blood pressure and blood flow increases can trigger the
rupture of previously unaffected arterioles and
capillaries. The risk of rupture tends to be higher with
more drastic increases in blood pressure.!*!4

Bilateral intracerebral bleeding is usually caused by
the rupture of a microaneurysm, which occurs at the
location of the lenticulostriate artery and simultaneously
perforates the thalamic artery.*!* Other known causes of
multiple intracerebral hemorrhages are hemorrhagic
diathesis, cerebral amyloid angiopathy, vasculitis, sinus
thrombosis, neoplasms, aneurysms, —arteriovenous
malformations, angiomas, and drug abuse.*!°

In this case, two patients experienced non-traumatic
bilateral spontaneous intracerebral hemorrhage. The
exact mechanism for this condition is still uncertain,
but there are two main hypotheses. One suggests that
bilateral micro-aneurysms rupture or arteries with
hyaline degeneration perforate simultaneously. The
other proposes that initial bleeding occurs unilaterally,
with patients later developing bilateral symptoms due
to structural or hemodynamic changes, leading to
secondary bleeding.*’

Both patients had a history of hypertension and
advanced cerebrovascular degeneration, which increased
their risk for secondary bleeding. However, there were
no other causative factors, such as coagulopathic
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dyslipidemia or long-term use of antiplatelets or
anticoagulants. CT angiography did not reveal other
possible causes, such as arteriovenous malformation or
aneurysms. '’

In this case, conservative management is implemented
to control blood pressure and minimize the risk of
complications. The INTERACT-2 and ATACH-2
clinical trials have demonstrated that aggressively
reducing systolic blood pressure within 4.5 hours after
onset can prevent hematoma expansion and improve
clinical outcomes. Lowering systolic blood pressure to
< 140 mmHg reduces the risk of neurological damage,
while maintaining it below < 160 mmHg is associated
with a better long-term prognosis.'>!® After a CT scan
6 months after onset, it was observed that the
hematomas in both patients had been utterly absorbed.
On average, hematomas tend to resorb at 1.02ml/day."

Complications of non-traumatic bilateral spontaneous
intracerebral hemorrhage include cerebral edema,
aspiration pneumonia, quadriparesis, hemiparesis, and
recurrent stroke. Supportive management aims to reduce
risk factors, primarily by controlling blood pressure.?
Keeping blood pressure below 140/90 improves
functional outcomes without reducing mortality or
severe disability. However, a more aggressive target of
below 120 mmHg is not recommended, especially in
acute conditions, as it can cause other organ disorders
like heart and kidney insufficiency.?

Conclusion

Non-traumatic bilateral intracerebral spontaneous
hemorrhage is a rare condition commonly caused by
uncontrolled hypertension and vascular anomalies.
The diagnosis is typically made using a plain CT scan
of the head to differentiate between infarction and
hemorrhage. Further vascular studies, such as CTA,
are often performed to rule out vascular anomalies,
although more minor anomalies may not be detected.
In some cases, diagnostic DSA is recommended for a
more thorough examination.

The management of bilateral intracerebral
hemorrhage depends on the patient's clinical course
and imaging results. In these two cases, conservative
management was chosen due to the patient's stability,
absence of increased intracranial pressure, and small
hemorrhage volume. Both patients showed good
clinical outcomes with complete blood absorption at
the 6-month follow-up, as indicated by a mRS score 1.
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