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Moyamoya disease (MMD) is an idiopathic intracranial
vasculopathy characterized by progressive bilateral
stenosis or occlusion of the terminal internal carotid
arteries (ICA) and their main branches with compensa-
tory collateral angiogenesis. It is more prevalent among
Asian populations and has a typical angiographic
appearance. A similar angiographic pattern is associated
with vasculopathy due to several medical conditions
including Down syndrome and is termed Moyamoya
syndrome [1].

A 29-year-old non-Asian woman with Down syndrome
was presented with acute headache, transient visual loss,
and transient confusion for two days prior to admission.
MRI confirmed acute infarction in the left middle cere-
bral artery (MCA) territory, mainly in the left parietal
lobe. CT angiography suggested bilateral MCA stenosis
and near occlusion, and asymmetric vascular blush.
Diagnostic cerebral angiography confirmed MMS pat-
tern with high grade focal stenosis of M1 segment of left
MCA (Figure 1), and near occlusion of proximal M1
segment of right MCA with reconstitution via collateral
arteries, and prominence of the lenticulostriate perforat-
ing vessels with significantly reduced capillary filling
distally (Figure 2). Collateral circulation was from lepto-
meningeal vessels from the posterior cerebral artery fill-
ing the temporal and parietal lobes. There was sparing of
the terminal ICAs, the external carotid artery branches,
and posterior circulation suggesting an early stage dis-
ease. At 4 months follow up, there was no recurrence of
symptoms after three months of dual antiplatelet therapy
(Aspirin 325 mg and Clopidogrel 75 mg daily) follow-
ing by single antiplatelet. At nine months, a follow-up
MRI brain showed new lacunar infarct in the right
medial frontal lobe white matter. Patients did not
develop new neurological deficits.

Diagnostic criteria for MMD include stenosis or occlu-
sion of the terminal ICA and proximal MCA or anterior

cerebral artery (ACA), abnormal vascular network
around the occlusive or stenotic lesions in the arterial
phase, bilateral findings, and excluding Down syn-
drome, arteriosclerosis, autoimmune disease, neoplasm,
history of irradiation, head trauma, neurofibromatosis,
and meningitis [2].

Ring finger gene (RNF 213) was recently found to be
linked to MMD in East Asians [3]. Our patient did not
have access to genetic testing; however, it might not be
of great value in her case since it has shown susceptibil-
ity only to East Asian individuals.

Figure 1. Posteroanterior view (left ICA angiogram). The
left ICA bifurcates normally into left MCA and ACA.
The opacification pattern of the left MCA demonstrates
high-grade stenosis of the left M1 segment (dashed
arrow).
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Recent prospective studies concluded there are no patho-
gnomonic criteria to establish a diagnosis of MMD. In

Figure 2. Posteroanterior view (right ICA angiogram).
The right ICA bifurcates normally into right MCA and
ACA. The opacification pattern of the right MCA dem-
onstrates proximal M1 near occlusion (arrow) with
reconstitution via collateral vessels and prominence of
perforating vessels (Moyamoya like pattern).
 

early stages, the distal ICA disease might not be
observed, no objective criteria to call for prominent
basal collaterals, and in some cases, the disease is unilat-
eral. These findings support careful consideration of
MMD when intracranial atherosclerotic disease is con-
sidered to avoid misdiagnosis [4,5].
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