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MOYAMOYA DISEASE

N.S. Neki
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Abstract: Moyamoya disease (MMD) isa cerebrovascular disease of unknown etiology, mainly reported in Japanese. Itischaracterised by typical
angiographic findings of hilateral occlusion at the terminal branches of theinternal caratid artery together with network of collaterals at the base
of the brain resembling a“ puff of smoke” . Thereis evidence to show linkage of moyamoya to several chromosomes. A role of various cytokines,
growth factors, prostaglandins and cerebrospinal fluid proteinsin its pathogenesis has been proposed and the role played by infections remainsto
beducidated. Better methodsfor studying the cerebral blood flow (CBF) and screening have been devised. Varioussurgical procedureshave been

developed for revascularization.

INTRODUCTION

MMD isaclinical entity of unknown etiology, probably an inherited
vasoocclusive disease. It was firgt reported in Japanese. The term
moyamoyameans“ awavering puff of smokedriftingintheair”. Itis
characterised by pathognomic angiographic findings of bilateral
occlusion at theterminal portion of theinternal carotid artery together
with abnormal vascular network at the base of the brain.

EPIDEMIOLOGY & ETIOLOGY

MMD is prevaent in Japan and Asian countriest. A genetic mode of
inheritance with familial occurrence has been suggested?. Various
cytokines have been shown to be rel ated to the pathol ogic thickening
of the intima of cerebra vessals®. The role of prostaglandinsiin its
pathogenesis has been studied®. Elevation of nitric oxide metabolite®
and detection of some specific polypeptides in CSF® have been
reported to be specific for MMD. Role of infection particularly by
cytomegalovirus and Epstein Barr virus has been suggested’.
Saging of MMD?2 is done according to MR angiography (MRA)
Sage |I: narrowing of aortic fork; Sage Il: initiation of moyamoya;
Sage 11 Intensfication of moyamoya; Sage IV: Minimization of
moyamoya; Stage V: Reduction of moyamoya; Stage VI:
Disappearance of moyamoya.

CLINICAL FEATURES

MMD is common in children, recurrence is a characterigtic feature.
Children present with transient ischemic attacks, reversibleischaemic
neurological deficit, ischaemic strokes, hemiplegia, hemiparesis,
monoparesis, sensory impairment, headache, dizziness, seizures,
involuntary movementsof limbsor mental retardation. Adultsusualy
present with sudden onset intracranial hemorrhage in the form of
intraventricular, subarachnoid or intracerebral type-®. Skin lesions
in the form of livedo reticularis have been described (Snheddon
syndrome®). Association with malformations eye i.e. morning glory
disc and chorio-retinal- colobomas have also been reported™;
frequently associated with the base of skull malformationslike basal
meningoencephalocele, panhypopitutarism and midface
malformations™. The natura history of MMD is not yet definitely
known; 75 to 80% of cases tend to have abenign course with regard
to life expectancy with or without surgical trestment.

NEUROIMAGING

1. Cerebral angiography: It isthe gold standard for diagnosing
thediseaseandisindispensablefor carrying out revascul arization
procedures; cerebral aneurysms are found in 10% of cases.

2. CT Scan: 40% of caseswith cerebral ischaemiashow low density
areas in the cerebral cortex and or subcortical white matter,
cerebral atrophy, dilatation of third and lateral ventricles. Cases
with haemorrhage show high density areas corresponding to
bleeding in the basa ganglia, thalamus, ventricle, subcortex and
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cortex.

3. MRI: Itisnot only pathognomic but also detects smdl infarcts,
hemorrhage and abnormal collaterals.

4. EEG: EEG recordings include posterior slowing and
centrotemporal slow wave activity and prolonged
hyperventilation.

5. Position emission tomography (PET): It reveds reduction of
cerebral blood flow (CBF), reduced regional cerebral metabolic
rate of oxygen andincreasein regiona oxygen extraction fraction
in the cerebral hemisphere except in the basal ganglia

Cerebral blood flow measurement: CBF can be measured by Xenon-

enhanced CT, single photon emission computed tomography or PET.

MMD is associated with adiffuse reduction of CBF especidly inthe

frontal lobes. But CBFinthebasd gangliaispreserved and it decreases

with the advancing age®.

TREATMENT

There is no specific treatment. Medical therapy includes use of

vasodilators, anticoagulants (ASA), low molecular weight dextran,

steroids and anticonvulsants but then usually with little effect.

Surgical treatment includes various revascularization proceduresin

the form of:

A) Direct revascularization procedures® i.e. superficial tempora
middlecerebral artery bypassand extracranial intracrania bypass
to anterior or posterior cerebral artery.

B) Indirect revascularization procedures' i.e. encephalo-duro-
arterio-synangiosis(EDAS), encephd o-myo-synangiosis(EMS),
pial synangiosis, encephal o-arterio-synangiosis (EAS),
intracranial omenta transplantation and muscle transplantation
(latissmus dorsi, gracilis). Generally indirect revascularization
is preferred in children.
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