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Medical Image of the Week: Moyamoya Disease 
 
 

 
 

Figure 1. Cerebral angiogram of the brain demonstrating bilateral high-grade 
stenosis of the anterior and middle cerebral arteries, worse on the left. 

 
 

 
 

Figure 2. Magnetic resonance imaging showing multiple punctate infarcts in the 
frontal and parietal lobes on the left side. 

 
 
A 52-year-old, right-handed, Caucasian woman with a history of hypertension 
and morbid obesity presented with acute onset of word-finding difficulty and 
slurred speech. Her medical and family history was negative for cerebral vascular 
event, coronary artery disease or smoking. Computed tomography of the 
patient's brain showed narrow caliber middle cerebral artery vasculature 
bilaterally. This abnormal finding prompted further investigation with cerebral 
angiogram. The angiogram showed bilateral high-grade stenosis of the anterior 
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and middle cerebral arteries, worse on the left (Figure 1). Magnetic resonance 
imaging revealed multiple left sided punctate infarcts in the frontal and parietal 
lobes (Figure 2). Diagnosis of ischemic stroke secondary to moyamoya disease 
was established. This patient was not a candidate for fibrinolytic therapy since it 
had been more than 4 hours from initial presentation. She was treated with 
aspirin, clopidogrel, and atorvastatin for secondary prevention of ischemic stroke. 
Two months after her discharge date, the patient had a middle cerebral artery to 
superior temporal artery bypass on the left side, followed by a middle cerebral 
artery to superior temporal artery bypass on the right two months after initial 
bypass. Patient progressed to an uneventful recovery. Discharge planning 
included the continuation of aspirin, clopidogrel, and atorvastatin indefinitely.  
 
Moyamoya disease (MMD) is an uncommon vasculopathy of unknown origin 
associated with diverse risk factors (1). It was first discovered in a Japanese 
population, and reported more commonly in this sub-population. However, 
numerous cases were reported across the globe (2). Moyamoya disease 
associated with other systemic condition such as neurofibromatosis type 1, 
trisomy 21, thyroid cranial irradiation or thyroid disease is termed moyamoya 
syndrome (MMS) (1,2). Moyamoya syndrome is a cerebrovasculopathy 
originating from collateral flow that develops secondary to occlusion of the 
internal carotid artery and the proximal afferent vessels at the circle of Willis (3). 
MMS can have abrupt or insidious onset and may progress to diversifying 
cerebral ischemic stroke or to intracranial hemorrhage, which is a worse 
prognosis and the primary cause of death in patients with MMD (4). It has been 
shown that ischemic stroke associated with MDD or MMS usually occurs when 
compensatory collateral vessels are unable to supply sufficient blood to the brain 
after occlusion or stenosis of the internal carotid arteries or its tributary vessels 
(5,6). On the other hand, intracranial hemorrhage occurs secondary to the 
rupture of abnormal moyamoya vessels (7,8). 
 
It is imperative to differentiate between non-hemorrhagic and hemorrhagic 
moyamoya. Neuroimaging is the preferred method of diagnosis after high clinical 
suspicion of MMD or MMS. Intracranial hemorrhage and cerebral infarction can 
be diagnosed with computed tomography and magnetic resonance imaging/ 
cerebral angiogram, respectively (8,9). Recent use of magnetic resonance 
perfusion imaging has been shown to be crucial in diagnostics and medical-
surgical decision making. There is no common consensus when it comes to 
treatment of moyamoya at this time. Initial management is symptomatic with 
anticoagulants, antiplatelet and corticosteroids (10). Treatment options may also 
include direct or indirect surgical revascularization as optimal therapy (11,12). 
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