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ABSTRACT

Moyamoya disease is a cerebrovascular disease characterized radiologically by progressive narrowing and occlusion of
the arteries contributing to the circle of Willis and its branches. There is formation of an exuberant collateral network
of blood vessels at the base of the brain, which is thought to arise in response to chronic ischemia. Clinically, the course
is variable, with patients having repeated transient ischemic attacks, strokes, migraine, and seizures. Effective treat-
ment is not available. The etiology and pathophysiology of moyamoya disease are largely unknown. Two patients with
arteriographically proven moyamoya disease were identified. Both patients were symptomatic before age 5 years.
Despite successful encephaloduroarteriosynangiosis revascularization procedures, they continued to experience an
inexorable downhill course. A calcium channel blocker (nicardipine HCl) was introduced in order to prevent further

symptoms. After the introduction of nicardipine, no further strokes occurred in either patient. There were no further

episodes of transient ischemic attacks, seizures, or headache in one patient and decreased frequency in the other. In

patients with moyamoya disease, nicardipine may have a beneficial effect on cerebral hemodynamics and may prevent
ischemic sequelae by optimizing existing collateral circulation. (J Child Neurol 1994;9:378-380).

Moyamoya disease is a peculiar progressive cerebrovas-
cular disease first described by Shimzu and Takeuchi in
1966.1-5 The Japanese term moyamoya describes the typi-
cal angiographic appearance, which consists of bilateral
stenosis of the internal carotid arteries and basal telang-
iectasias, which are dilated collateral lenticulostriate and

thalamoperforating arteries.2,6-9 Children typically pre-
sent with repeated transient ischemic attacks, strokes,
seizures, involuntary movements, and migrainelike
headaches. Adults, on the other hand, commonly present
with subarachnoid hemorrhages due to rupture of
aneurysms that form on the enlarged moyamoya ves-
sels.’°-12 Aspirin, steroids, and low molecular weight dex-
tran have not been effective in preventing the progression
of the disease.13-15 Surgical therapy may be helpful on
occasion but is not entirely satisfactory. The most com-

monly employed treatment in children at present is a sur-

gical revascularization procedure, encephaloduroarte-
riosynangiosis.16-20 Prognosis in children is directly
related to age of onset of symptoms: the earlier the onset
of symptoms, the worse the outcome. 1°>21

Two patients with symptomatic moyamoya disease
underwent encephaloduroarteriosynangiosis surgery but
continued to have symptoms and signs of progressive
deterioration despite angiographic evidence of revascu-
larization. Both patients were given nicardipine hydro-
chloride, a calcium channel blocker known to dilate cen-
tral nervous system vessels, in an attempt to alleviate
their progressive symptomatology.

CASE 1

T.D. is an 81/2-year-old right-handed boy of Korean descent who
was adopted at the age of 41/z months. Growth and development
was normal until 3 years, when he developed sudden right-sided
weakness. He was admitted to New York University Medical
Center for evaluation. General physical examination was nor-
mal. Neurologic examination revealed a moderate right hemi-

paresis. Extensive blood workup and cardiac workup were nor-
mal. A computed tomographic (CT) scan of the brain showed a
deep white-matter infarct in the left parietal region, and a cere-
bral angiogram showed moyamoya disease.

Thirty-six hours after the angiogram, T.D. developed anoth-
er sudden episode of right-sided weakness, which improved par-
tially over 5 days. Encephaloduroarteriosynangiosis revascular-
ization was successfully performed on the left side on March 9,
1987, and on the right side on August 13, 1987. At the age of 3
years 10 months, T.D. developed sudden left-sided weakness
and dysarthric speech. CT scan of the brain demonstrated old
bilateral ischemic infarcts and a new infarct in the region sup-
plied by the right middle cerebral artery. The weakness partially
improved, and at the time of discharge, he was able to walk with
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assistance. Due to the continued clinical deterioration after

surgery, a calcium channel blocker (nicardipine HCI) was start-
ed in November 1987 on a compassionate use basis. He was pre-
scribed nicardipine 10 mg three times a day.

CASE 2

T.M. is an 81/2-year-old right-handed white girl. She was well
until 41/z years of age, when she developed several episodes of
sudden numbness in the left upper extremity, which resolved
over minutes to hours. She also developed migrainelike
headaches and was treated with aspirin and acetaminophen as

needed, with some relief. Five months later, she had sudden
onset of left-sided weakness and incoherent speech. This

episode lasted for about 5 to 10 minutes and subsided without

any residual deficits. Cardiac, blood, and urine workups were
normal. A magnetic resonance imaging (MRI) scan of the brain
at the time showed an abnormal vascular pattern at the base of

the brain, and a cerebral angiogram revealed a vascular pattern
consistent with the diagnosis of moyamoya disease (Figures 1
and 2). Because of this, bilateral revascularization procedures-
encephaloduroarteriosynangioses-were performed.

One month after the second surgical procedure, the patient
developed right arm and leg numbness, which rapidly resolved.
She had a right focal motor seizure for which she was worked-

up and placed on carbamazepine. An MRI of the brain per-
formed at that time showed a new ischemic infarct in the white

matter of the left parietal lobe (Figure 3).

Figure 1. Right carotid angiogram of patient 2 (anteroposterior
projection) showing narrowing of the internal carotid artery and
prominent moyamoya vessels.

Several months later, T.M. had another stroke, and she con-
tinued to have transient ischemic attacks, most frequently con-

sisting of numbness or weakness of a limb.
In August 1989, in order to prevent further symptoms, a cal-

cium channel blocker (nicardipine HCI) was introduced. She has
been maintained on a dose of 10 mg three times a day without

any adverse effects.

RESULTS

In the 41/2 years after the initiation of nicardipine HCI ther-
apy in patient 1, no further signs or symptoms have
occurred. MRI of the brain has not shown any new
infarcts. Magnetic resonance angiography showed ade-
quate revascularization and no further progression of
moyamoya disease. In the 31/2 -year follow-up of patient 2,
no strokes or transient ischemic attacks have occurred,
but she continues to have migrainelike headaches and has
had seizures despite therapeutic levels of carbamazepine.

DISCUSSION

Moyamoya disease, especially when symptoms arise
before age 5 years, is very often a progressive disease
that ends either in death or severe permanent neurologic
deficits. The ultimate course of the disease depends on
the rapidity of the occlusive process and the patient’s
ability to develop adequate collaterals.22,23 Since the origi-
nal description of moyamoya disease by Shimzu and
Takeuchi, studies on moyamoya disease have failed to
satisfactorily elucidate the pathogenesis. Effective treat-
ment is still not available. Surgical revascularization pro-
cedures are occasionally of benefit, but many of these
patients continue to deteriorate neurologically. Pharma-
cotherapeutic agents, such as aspirin, steroids, and
vasodilators have been tried in the past without success.

Figure 2. Right carotid angiogram of patient 2 (lateral projection)
showing stenosis of the terminal internal carotid artery and its

major branches with lush basal anastomosis.
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Figure 3. MRI showing an fresh ischemic infarct in white matter of
left parietal lobe and an old infarct in the right posterior tem-
poroparietal lobe. This MRI was obtained after the revascularization
procedure.

McLean et a124 reported a case of moyamoya disease in
which intravenous verapamil, a calcium channel blocker,
was thought to be effective during acute deterioration.

There have been no reports of the long-term use of
an oral calcium blocker in childhood moyamoya disease.

Nicardipine HCI proved successful in our two cases, both
of whom had undergone encephaloduroarteriosynangio-
sis surgery and had shown adequate revascularization but
continued to have symptoms. Calcium channel blockers

perhaps optimize the dilation of the preexisting collateral
vessels. Because of the vasodilating effect on cerebral
arteries and the lack of adverse side effects, it is justifi-
able to use such a drug in moyamoya disease. We used 10
mg of nicardipine orally three times a day, and no side
effects, such as dizziness, lowering of blood pressure,
nausea, or palpitations, were reported.

CONCLUSION

Two patients with documented moyamoya disease whose

symptoms continued after successful encephaloduroarte-
riosynangiosis revascularization surgery were given
nicardipine 10 mg three times a day orally on a chronic
basis. After the introduction of nicardipine, their symp-
toms abated.

Further studies, both physiologic and controlled clini-
cal trials, will have to be done to determine the place for
calcium channel blockers in the treatment of this condition.
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