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ABSTRACT:
Moyamoya is a rare cause of stroke in children. It is an infrequent cerebrovascular disorder of unknown etiology. We are
reporting a case of a 7-year-old girl who presented with an acute history of left-sided weakness. On imaging she was
diagnosed with Moyamoya disease. CT Angiogram revealed an occlusion of the right middle cerebral artery typical of
Moyamoya disease. The child improved with conservative therapy.
Key words: stroke, Moyamoya disease, children, transient ischemia

INTRODUCTION:
Moyamoya disease is an uncommon variant of stroke of
unknown etiology in children, characterized by occlusion
of the cerebral circulation at the level of the circle of Willis.
Obstruction leads to multiple ischemic strokes with
neurological deficit1. Occurrence in children is relatively
rare i.e. six in every 100,000 children and at least one-third
of these cases occur in newborns, being more common under
the age of 2 yrs2. Moyamoya, which in Japanese means
“puff of smoke”, was first reported in 1957 in Japan as an
occlusion of the bilateral internal carotid arteries. The disease
is diagnosed radiologically on angiography as a puffy smoke
like appearance due to the formation of collaterals, hence
the name Moyamoya. It is a slowly progressive disease in
which there is bilateral occlusion and aneurysms of the
middle cerebral and internal carotid arteries with the
development of collateral circulation3. Clinical manifestations
include neurological deficits like hemiparesis, monoparesis
and other sensory disturbances in children4.
CASE REPORT:
A 7-year-old girl brought to the emergency department with
the complaint of weakness of left side of the body for one
day and inability to move the same side and dribbling from
the mouth for 3-4 hrs. According to her father, the child was
in good health a day back, when, in the morning she suddenly
felt weakness in the left side of her body and was unable to
stand or walk. Her father noticed that she was unable to
move her left arm and leg, which was associated with

difficulty in speech and loss of sensation over the left side
of the body. She also developed difficulty in taking food
and drinking water with dribbling from the mouth.  There
were no complaints of a headache, fits, visual disturbance
or trauma. Past medical history was uneventful and there
was no previous hospitalization. The child was fully
immunized according to EPI. The perinatal period was
uneventful, and all milestones were achieved at appropriate
ages. There was no family history of any inherited or any
bleeding disorder.
Detailed neurological examination revealed a conscious
child, well oriented with time, place and person,
understanding and following the commands, having difficulty
in speech. She had an evident left-sided facial asymmetry.
She was unable to walk without support, with obvious
limping on her left side. Motor and sensory examination on
the right side was normal. Left upper and lower limbs were
flaccid with hypotonia but the bulk was normal, power was
grade 0, and reflexes were absent. There were no involuntary
movements. Cranial nerve examination revealed right
supranuclear facial paralysis (left sided facial weakness)
with lesion of left accessory and right hypoglossal nerve.
Rest of the general physical and systemic examination was
unremarkable.
Initial investigations included complete blood cell count
which showed normocytic anemia with normal leukocyte
and platelet counts. Coagulation studies including
prothrombin time and absolute partial prothrombin time
were within normal limits. Specific tests for hypercoa-
gulability disorders included activated protein C resistance,
anti-cardiolipin antibody, anti-thrombin III, homocysteine,
D dimer, Factor V Leiden, fibrinogen, lupus anticoagulant,
protein S, and thrombin time which were all within the
normal range. CT angiography of the brain shows occlusion
at the proximal portion of the right middle cerebral artery.
There were abnormal vascular collaterals in the vicinity of
the occlusive areas suggestive of Moyamoya disease (Fig1).
The child was started on low molecular weight heparin for
2 weeks followed by oral aspirin with supportive care, and
physiotherapy was also continued. The child showed
significant improvement and at 3 months follow-up showed
full recovery with no residual deficit. Repeat CT angiography
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revealed re-vascularization of the occlusive artery (Fig2).
DISCUSSION:
Moyamoya is a rare progressive Cerebro-occlusive disease

reported in four and five-year-old children by Rafiq A et al
and Shamim S et al respectively7,8. 13 patients were reported
by Sana et al at Aga Khan University hospital during the
period of 1988 -2006; their results showed the mean age at
presentation is 16 years and a female preponderance. They
also concluded that only 3 patients required surgery whereas
the rest were treated conservatively9. Diagnosis is established
by imaging studies. CT angiography is the gold standard in
the diagnosis and follow up in patients with Moyamoya
disease10. Anticoagulation including heparin or warfarin is
the main stay of therapy in this disease but is of unproven
benefit. This therapy can be empirically considered in
ischemic stroke or when thrombosis of vessels is present to
prevent future ischemic strokes. Safety and efficacy for
these drugs have not been fully established, and careful
monitoring of risk and benefits is required.  The basis for
the administration of anticoagulation and antiplatelet therapy
is the prevention of further strokes. These drugs do not
modify the natural course of the disease rather significantly
increase the risk of hemorrhage with large strokes11. Various
surgical procedures have also been used in the treatment of
Moyamoya disease, with the goal of re-vascularizing the
ischemic hemisphere12. Rehabilitation treatment includes
physical, occupational and speech therapy should be
considered, depending on the neurologic impairment.
This case highlights the importance of early diagnosis and
management that lead to a favorable outcome in children
with Moyamoya disease. Prognosis of patients with
Moyamoya disease is found to be related to age and the type
of presentation. Disease has a more rapid and worse prognosis
in children younger than 3 years than in those aged 3 years
or older.
CONCLUSION:
Although the disease is not common, it should be well
considered while dealing with stroke in children, especially
during the first decade. This disease, in the future, might be
helpful in understanding the pathogenesis of vaso-occlusive
diseases in children.
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Fig 1: CT angiogram shows occlusion of the right middle
cerebral artery

Fig 2: Repeat CT angiogram reveals reperfusion of the
occlusive artery

that involves vessels of the cerebral circulation at the level
of the circle of Willis3. Initially it was reported in Japan but
now it is prevalent globally. The etiology is still unknown
but genetic predilection is identified to play a part but it is
not confirmed yet5. The symptoms of the disease vary from
cerebral vascular occlusion/stenosis to hemorrhage leading
to ischemic stroke, neurological deficit, and hemiplegia3.
Ahmed R et al in 1997 reported four patients of this disease
variant who presented with hemiparesis6. Similar cases were
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