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A B S T R A C T

Purpose: To present a case of central retinal artery occlusion as the first symptomatic manifestation of
Moyamoya disease in a middle-aged patient.
Observations: Case report of a 48-year-old female Chinese-American patient who presented with sudden onset
painless unilateral vision loss. Fundus photos, optical coherence tomography, fluorescein angiography, magnetic
resonance angiography, computed tomography angiography, and catheter cerebral angiogram were performed.
The patient's dilated fundus examination showed classic findings of a central retinal artery occlusion. Diagnostic
brain imaging demonstrated extensive stenosis of the cerebrovascular network, with almost complete unilateral
occlusion of the internal carotid artery along with compensatory collateral vessels. This led to a new diagnosis of
Moyamoya disease. The patient was treated with extracranial-intracranial bypass surgery.
Conclusions and importance: Arterial abnormalities in patients with Moyamoya disease are uncommon and have
previously only been reported in younger patients in their teens and 20s. Young and middle-aged patients
presenting with central retinal artery occlusions should undergo complete neurologic workup including stroke
evaluation; in this case, revealing Moyamoya disease, a rare yet life-threatening condition, as the underlying
etiology.

1. Introduction

Moyamoya disease is a rare cerebrovascular disorder associated
with progressive stenosis of the terminal internal carotid artery and its
branches.1 In Japanese, Moyamoya means “a hazy puff of smoke,”
which describes the tangle of abnormally dilated collateral vessels
formed to compensate for the occlusion. We report a case of a middle-
aged woman who presented with acute painless unilateral vision loss
and was found to have a central retinal artery occlusion. Systemic
evaluation led to the diagnosis of Moyamoya disease.

2. Case report

We report a 48-year-old Chinese-American woman who presented
to the Emergency Department (ED) 8 hours after awakening with
painless vision loss in the right eye. She denied other associated ocular
or neurologic symptoms. Her past medical history was notable for prior
smoking and hypertension well-controlled on medication.

At initial evaluation by our Ophthalmology Consult Service in the
ED, her visual acuity was hand motion in the right eye and 20/40 in the
left eye. Dilated fundus exam of the right eye showed a “cherry red

spot” with extensive retinal whitening consistent with central retinal
artery occlusion (CRAO). Her neurologic examination was otherwise
normal.

The patient was admitted to the hospital for a complete neurologic
work-up including stroke evaluation. Laboratory testing was non-
revealing. Transthoracic echocardiogram was unremarkable. Magnetic
resonance angiography (MRA) and computed tomography angiography
(CTA) demonstrated high-grade stenosis throughout the cervical seg-
ment of the right internal carotid artery (ICA), concerning for
Moyamoya disease [Fig. 2A]. The patient was discharged on aspirin and
statin therapy.

The patient was re-evaluated in Ophthalmology clinic 4 days after
onset of vision loss. Her visual acuity in the right eye was stable at hand
motion. Repeat dilated fundus exam is shown in Fig. 1A. Optical co-
herence tomography (OCT) of the right eye demonstrated marked ret-
inal nerve fiber layer edema with sparing temporal to the optic disc
[Fig. 1C]. Fluorescein angiogram (FA) of the right eye showed re-
perfusion of the posterior pole [Fig. 1B]. Indocyanine green angio-
graphy showed patchy choroidal filling in the right eye. Ophthalmic
imaging of the left eye was unremarkable.

The patient underwent a diagnostic catheter cerebral angiogram
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Fig. 1. Ophthalmic imaging
A. Color fundus photograph of the right eye 4 days after symptom onset shows diffuse retinal whitening with a “cherry red spot,” and local preservation of perfusion
temporal to the optic disc. B. Mid-stage FA of the right eye shows reperfusion of the retina. C. Initial OCT through the right fovea shows marked retinal nerve fiber
layer edema with some nasal sparing. D. OCT of the right eye 2 months after symptom onset shows inner retinal thinning with sparing temporal to the optic disc. (For
interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)

Fig. 2. Neuroimaging
A. Magnetic resonance angiogram of the brain (axial view) shows complete occlusion of the right ICA (red arrow) and middle cerebral artery (MCA) along with mild
segmental stenosis of the distal left supraclinoid ICA and proximal left MCA. Severe Moyamoya disease was present on the right and mild disease on the left (green
arrow pointing to non-occluded left proximal ICA). B. Catheter cerebral angiogram of the neck (lateral view) demonstrates complete occlusion of right ICA (right
panel, red arrow) compared to the non-occluded left ICA (left panel, green arrow). C. Catheter cerebral angiogram of the head (anteroposterior view) following left
ICA injection shows formation of abnormal right-sided collateral arterial supply (red arrow) with R anterior cerebral artery supplying pial collaterals. (For inter-
pretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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which confirmed occlusion of the right ICA at the cervical level and a
constellation of collateral arterial supply indicative of Moyamoya dis-
ease [Fig. 2B and C]. At 2 month follow-up evaluation, her vision in the
right eye had improved slightly to counting fingers at 2 feet. OCT at that
time showed thinning of the inner retina with some sparing temporal to
the optic disc [Fig. 1D]. Five months after initial presentation, the pa-
tient underwent right-sided extracranial to intracranial bypass surgery
as recommended by Neurosurgery.

3. Discussion

The epidemiology of Moyamoya varies geographically, with a
higher prevalence of 3/100,000 in Japan to a lower prevalence of
0.086/100, 000 in America. Women are twice as likely to be affected as
men, with a bimodal age distribution of onset peaking in the first
decade of life with a second peak in the later 20s–30s. There have been
only rare case reports of arterial abnormalities of the eye in Moyamoya
patients, primarily in young patients in their teens or 20s.2–6 Our case
demonstrates CRAO as the first symptomatic manifestation that ulti-
mately led to a new diagnosis of Moyamoya disease in a woman in her
late 40s. Adults with Moyamoya often present with symptoms of is-
chemic or hemorrhagic strokes with high risk of recurrences. Up to two-
thirds of Moyamoya disease patients will have symptomatic progression
over a 5-year period, but after surgery the rate of progression decreases
to 2.3%.1 Though there is no curative treatment for Moyamoya disease,
options for direct or indirect surgical revascularization exist. For-
tunately, our patient had not suffered any other neurologic damage
from her underlying disease, which is a good prognostic indicator,1 and
she has undergone direct revascularization via bypass surgery. Patients
who present with a symptomatic CRAO warrant a thorough neurologic
workup to evaluate for risk of stroke. In our case, evaluation revealed
Moyamoya disease, a rare yet life-threatening condition, as the under-
lying etiology for which therapeutic intervention may be indicated.
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