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Abstract
Moyamoya disease is a chronic progressive arteriopathy involving the cerebral vessels and is one of the rare causes of young

stroke. Etiology can be idiopathic as well secondary to some other primary disease. It does affect the members of the same family but

the definite pattern of inheritance has not been found out yet. There are few studies in the literature about the familial presentation

of idiopathic Moyamoya disease, most of them from East Asian countries, which is why there are no common opinions and guidelines

regarding the follow up and management of asymptomatic family members of such patients. We present and discuss the case reports
of two family members with Moyamoya disease from India to further emphasise upon the need of research and long term follow up
studies.
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Introduction
Moyamoya disease one of the rare causes of young stroke is

a chronic progressive arteriopathy involving the vessels of cere-

Case Reports
Case 1
A 15-year-old boy presented with weakness of left upper and

brum. It does affect the members of the same family but without

lower limbs for the past three months and multiple episodes of sei-

countries. Moyamoya disease manifestations in children are most-

tions revealed power of 4/5, increased muscle tone and exaggerat-

any definite pattern of inheritance . ,It is a rare cause of non-ath-

erosclerotic cerebral vasculopathy, mostly prevalent in the Asian
ly secondary to occlusion of cerebral arteries resulting in neurological deficits.

Approximately 5 - 10% of the cases have found to be familial.

Only few studies in literature about the familial occurrence of idiopathic Moyamoya disease, mostly from East Asian countries

zures for the past one year. There were no complaints of headache,
dizziness, ear discharge, fever and trauma. Neurological examina-

ed deep tendon reflexes with extensor plantar reflex left limbs. The
patient was responsive, following oral commands with no speech

or vision impairment and no signs of meningeal irritation. There
was no history of tuberculosis or any other chronic disease in the
past. No radiological evidence of tuberculosis was found. The labo-

ratory evaluation was unremarkable for haematocrit, clotting time
and sickling test.
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Imaging findings
Chest radiograph, echocardiography and bilateral carotid and

Case 2

08

36-year-old male, father of the above case, presents with the

vertebral artery Doppler were unremarkable for any pathology.

complaint of right hemiparesis for the past 15 years. Present or

the right middle cerebral artery territory with dilatation of left lat-

thrombotic parameters were within normal limits.

Computed tomography (CT) scan revealed chronic infarcts and
cerebral atrophy involving the right frontal and temporal lobes in

eral ventricle (Figure 1a and 1b). CT angiography study (Figure 1c
and 1d) depicted attenuated calibre of bilateral terminal internal

carotid arteries (ICA), middle cerebral arteries (MCA) and anterior

past history was negative for any other disease. Signs of any other
neurological deficit were absent. Routine blood examination and
Imaging findings

Chest radiograph, echocardiogram and bilateral carotid-ver-

cerebral arteries (ACA). Multiple parenchymal and leptomeningeal

tebral Doppler were unremarkable for any pathology. CT scan

of the collaterals was typical of the “puff of smoke” that has been

of bilateral ICA and proximal MCA and ACA. Volume rendered 3D

collaterals were seen from the posterior circulation and transdural

vessel branches of the external carotid circulation. The appearance
defined for Moyamoya disease. In view of absence of clinical and

radiological evidence of any other disease, the findings were found
consistent with the diagnosis of Moyamoya disease.

Figure 1: (a, b) Plain CT revealed chronic infarct and cerebral
atrophy involving right frontal and parietal lobes with dilated

right lateral ventricle. (c, d) CT angiogram depicted narrowing of
bilateral terminal ICA and proximal ACA and MCA with multiple

showed chronic infarct involving the left corona radiata (Figure 2a
and 2b). CT angiography (Figure 2c and 2d) revealed narrowing

CT angiogram showed stenosis of terminal ICA with basal collater-

als (Figure 3). Few basal and leptomeningeal collaterals were seen.
Findings were consistent with the diagnosis of Moyamoya disease.

Figure 2: (a, b) Plain CT revealed chronic infarct and cerebral
atrophy involving right frontal and parietal lobes with dilated

right lateral ventricle. (c, d)Multiple basal are demonstrated in
CT angiogram and volume rendered 3D CT angiogram.

basal collaterals resembling puff of cigarette smoke.
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when associated with other neurological or extra neurological entities, term “Moyamoya syndrome” is used [5]. Along with clinical

features, imaging plays a crucial role in moyamoya disease investigating the vasculopathy in craniocervical vessels, exploring the internal carotids, circle of Willis and collaterals to localize the cause.

Management of moyamoya involves measures to improve cir-

culation and to control intracerebral oedema. Surgical revascular-

ization to bypass the occlusion is achieved by anastomoses with
branches of the external carotid artery. However, it does not hold
Figure 3: Volume rendered 3D CT angiogram showed stenosis of
terminal ICA with basal collaterals.

Discussion
Moyamoya disease, a rare cause of non-atherosclerotic cerebral

vasculopathy, mostly prevalent (10.5 patients per 100000 people)

in the Asian countries [1]. Moyamoya disease manifestations in
children are mostly secondary to occlusion of cerebral arteries re-

sulting in recurrent hemiparesis, sensory/visual or speech impairment, transient ischemic attacks and intellectual deficits. Manifestations in adults are usually secondary to haemorrhagic stroke due
to rupture of dilated fragile collaterals.

Approximately 5 - 10% of the cases have found to be familial.

Different studies in the literature have suggested various Mende-

lian patterns of inheritance. Y Mineharu., et al. in their pedigree

true for all age groups. The disease is more progressive in the paediatric age group than the adults, making surgical revascularization the choice of treatment in former [6].

Conclusion

To the best of our knowledge, this is the first case report from

India with the familial presentation of Moyamoya disease. our ex-

perience with these cases impresses upon the need for screening
of family members of Moyamoya disease patients. The screening
and early detection of disease in asymptomatic family members of

Moyamoya disease patients can prevent the development of serious complications.
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