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Postpartum intracerebral hemorrhage unveiling
moyamoya disease: A rare case report
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ABSTRACT

Moyamoya disease (MMD) is an uncommon
cerebrovascular disorder characterized by abnormal
angiogenesis leading to progressive stenosis of the
supraclinoid internal carotid artery. The resultant vascular
pathology causes the formation of a compensatory
collateral network, often visualized as a characteristic
“puff of smoke” appearance on imaging. This report
aims to present the case of a 36-year-old female patient
who presented with altered consciousness and left
hemiparesis two weeks after undergoing a cesarean
section delivery, with moyamoya disease identified as
the underlying cause of the stroke. The objective is to
underscore the importance of considering moyamoya
disease as a potential etiology in postpartum stroke cases
and emphasize the significance of early diagnosis and
appropriate management to improve patient outcomes.
Timely imaging and appropriate treatment, such as
revascularization surgery, can help prevent further
neurological deterioration and potentially improve long-
term prognosis for these patients.
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INTRODUCTION

Moyamoya disease is an angiogenic disorder
characterized by stenosis of the distal portion of the
internal carotid artery and the proximal portion of the
middle and anterior cerebral arteries. It is associated with
the development of an irregular replacement vascular
supply network. These vessels are pathologic, fragile,
and may present dilations and microaneurysms, which
increase the risk of intracerebral and/or ventricular
hemorrhage [1]. Hemorrhagic manifestations are more
common in adults, whereas ischemic manifestations are
more frequent in children [2]. The etiology of moyamoya
disease remains poorly understood.

CASE REPORT

A 36-year-old woman primipara gravida I, para 1
with no medical history presented to the emergency
department with altered consciousness and hemiparesis
two weeks following a cesarean delivery. The patient did
not experience any uncontrolled blood pressure issues
or pre-eclampsia during her pregnancy or postpartum
period. Physical examination revealed blood pressure of
150/100 mm, an isolated sensory and motor deficit on the
left side of the body. A brain computed tomography (CT)
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scan was performed which demonstrated intraventricular
hemorrhage (Figure 1), ANGIO CT revealed stenoses in
the proximal segments of the bilateral middle cerebral
arteries and the left posterior cerebral artery surrounded
by small abnormal net-like vessels of collateral
circulation (Figure 2). Magnetic resonance imaging was
performed as part of the etiological assessment revealing
intraventricular hemorrhage with T1 hypersignal and
blooming in magnetic resonance susceptibility-weighted
imaging (SWI). Magnetic resonance angiography (MRA)
demonstrated stenoses and occlusions in the proximal
segments of the bilateral middle cerebral arteries and
the left posterior cerebral artery (Figures 3 and 4),
accompanied by a compensatory collateral vascular
network recanalizing the distal segments, resulting in a
characteristic “puff of smoke” appearance (Figure 5).

Figure 1: CT scan sagittal section reveals a significant
intraventricular hemorrhage.

Figure 2: ANGIO CT demonstrates an arterial supply network
surrounding the proximal segments of the Sylvian arteries and
the left posterior cerebral artery.
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Figure 3: Magnetic resonance angiography in axial section
demonstrates stenosis at the terminal portion of the internal
carotid artery (ICA), the proximal portion of the middle
cerebral arteries (MCAs), and the left posterior cerebral artery.
Additionally, there are small abnormal vascular collateral vessel
networks recanalizing the distal segments.

Figure 4: Angio-DSA reconstruction demonstrates a steno-
occlusive angiopathy localized at the terminal portion of the
internal carotid artery (ICA) and the proximal portion of
the middle cerebral arteries (MCAs), with more pronounced
involvement on the left side.

DISCUSSION

Moyamoya is a Japanese word that translates to a
puff of cigarette smoke floating in the air [3]. Moyamoya
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Figure 5: Magnetic resonance angiography in sagittal
demonstrates stenosis at the terminal portion of the internal
carotid artery (ICA) and the proximal portion of the middle
cerebral arteries (MCAs). Additionally, there is proliferation of
small abnormal net-like vessels, resulting in the characteristic
“puff of smoke” appearance.

disease is an idiopathic vascular occlusive disorder that
predisposes affected patients to strokes due to progressive
stenosis of the intracranial internal carotid arteries and
their proximal branches [4]. The etiology of the disease
is still poorly understood and the pathogenesis is not
well known, it suggests an idiopathic origin that most
likely involves both genetic and environmental factors.
The progressive thickening of the cerebral artery walls
causes reduced blood flow in the major vessels of the
brain’s anterior circulation, leading to the production
of angiogenic factors responsible for the formation of
replacement collateral neovessels. These neovessels form
throughvariouspathways,includingtheintraparenchymal
perforating arteries, the leptomeningeal collaterals of the
posterior cerebral artery, the trans-dural collaterals of the
middle meningeal artery, the superficial temporal artery,
the ethmoidal artery and/or the occipital artery [1].
Many factors, including hemodynamic, hormonal, and
pharmacological changes during pregnancy and the post-
partum period, increase the risk of stroke. Progesterone
has been implicated in promoting a hypercoagulable
state in pregnant women, making them more susceptible
to thrombosis. Increased levels of progesterone have
been associated with changes in clotting factors, such as
increased fibrinogen levels and decreased antithrombin
IIT activity, leading to a prothrombotic state. This
hypercoagulable condition is considered a protective
mechanism to prevent excessive bleeding during
childbirth but can also predispose pregnant women to
thromboembolic events, including strokes. In the context
of moyamoya disease, the progressive narrowing and
occlusion of cerebral arteries already compromise blood
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flow to the brain. The additional thrombogenic effect
of pregnancy hormones may exacerbate the situation,
increasing the risk of stroke in pregnant women with
undiagnosed or known MMD [5].

The exact prevalence of moyamoya disease varies
in different populations and regions, but it is generally
considered to be a rare cerebrovascular disorder. The
incidence and prevalence of moyamoya disease may be
higher in certain patient populations or races, particularly
in individuals of Asian descent, compared to other ethnic
groups [6]. Moyamoya disease can lead to both cerebral
ischemia and hemorrhage including intracerebral,
intraventricular, and subarachnoid hemorrhage. The
common site of hemorrhage is intraventricular as
observed in our case. Clinical manifestations of the
disease vary, with transient or persistent ischemic strokes
being more common in the pediatric population, while
hemorrhagic strokes are predominant in young adults
[7]. In children with moyamoya disease the majority
experience transient ischemic attacks (TTA) characterized
by symptoms such as hemiparesis, monoparesis, and
sensory disturbances, as well as cerebral infarction. In
adult patients, approximately half develop intracranial
hemorrhage, while the other half experience TIA or
cerebral infarction [8, 9].

Our patient was a previously unknown case of
moyamoya and experienced intraventricular hemorrhage
two weeks after giving birth. There is limited scientific data
available on the assessment of complications associated
with moyamoya angiopathy during pregnancy and the
peripartum period. Until delivery, there doesn’t appear to
be a significant increase in cerebrovascular complications.
However, in the peri- and postpartum period, reported
complications such as cerebral hemorrhage and transient
ischemic attack mostly involve patients who were not
previously diagnosed with moyamoya angiopathy, similar
to our patient’s case [10].

Computed tomography imaging can reveal signs of
ischemic or hemorrhagic stroke. On the other hand,
ANGIO CT can provide detailed information about
stenoses and occlusions of the internal carotid arteries
and/or the proximal segments of the anterior and middle
cerebral arteries. It enables visualization of the collateral
vascular network as small abnormal net-like vessels
located at the site of the circle of Willis.

Magnetic resonance imaging and mag-
netic resonance angiography

Magnetic resonance imaging and MRA can be
performed as a first-line procedure for evaluating
moyamoya disease. They have a sensitivity and
specificity ranging from 70% to 100% [1]. Conventional
sequences will be useful for demonstrating parenchymal
complications. Ischemic lesions will appear as a Ti
hypointense signal, T2 hyperintense signal, FLAIR
signal, and diffusion signal varies depending on the age
of the lesion. Hemorrhagic lesions will exhibit variable
signals in T1 and T2 sequences depending on the age

Case Reports International, Volume 12, Issue 2; 2023; Pages 21-25. ISSN: 2456-9100



EDORIUM journals

Case Rep Int 2023;12(2):21-25.
www.casereportsinternational.com

of the hemorrhage, while consistently showing a T2*
hypointense signal [11].

Conventional cerebral angiography remains the gold
standard imaging technique for suspected moyamoya
disease due to its excellent spatial resolution. It can
effectively demonstrate the characteristic features of
chronic steno-occlusive angiopathy, affecting primarily
the supraclinoid internal carotid arteries (ICAs) and the
proximal anterior and middle cerebral arteries (ACAs/
MCASs). Additionally, it enables the identification of
microaneurysms, which can be a source of cerebral
hemorrhage and may not always be detectable with other
imaging modalities. Moyamoya disease is often suggested
by several factors, including the patient’s younger age,
the presence of bilateral/symmetrical lesions, and the
pattern of arterial collateralization. A prominent collateral
vascular network, characterized by neoangiogenesis
around the circle of Willis, which is responsible for the
distinctive “puff of smoke” sign often observed in MMD
cases [12, 13].

Some other conditions can present images that are very
similar to those of moyamoya disease. Steno-occlusive
lesions at the bifurcation of carotid arteries may be
observed without an associated neovascular network. In
such cases, a differential diagnosis should be considered,
including reversible cerebral vasoconstriction syndrome,
intracranial atheroma, intracranial dissection, primary
central nervous system vasculitis, and transient cerebral
arteriopathy in childhood [10].

Patients who have well-known associated risk factors
or underlying conditions are diagnosed with moyamoya
syndrome, while patients without any known associated
risk factors are diagnosed with moyamoya disease. The
pathognomonic arteriographic findings are typically
bilateral in moyamoya disease. However, patients with
unilateral findings are still classified as having moyamoya
syndrome, even if they do not have any other associated
risk factors. It is important to note that in up to 40% of
patients initially presenting with unilateral findings,
contralateral disease eventually develops over time [4].

There is currently no medical treatment available
to stabilize the progression of the disease. Surgical
revascularization is considered the most effective therapy
for improving cerebral hemodynamics and reducing the
risk of future strokes. Both direct and indirect bypass
surgeries can help improve the compromised cerebral
circulation and alleviate clinical symptoms [9, 14].

CONCLUSION

Moyamoya disease is a rare chronic intracranial
arteriopathy of undetermined origin. The most common
clinical manifestation is a sequence of ischemic or
hemorrhagic events without conventional risk factors.
Angioscanning and angioMR are currently the standard
imaging modalities for initial diagnosis and monitoring.
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Arteriography remains the gold standard for precise
assessment of lesions and definitive diagnosis.
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