
Moyamoya: 
Rare cause of stroke in a young patient

Abstract
Moyamoya is a rare idiopathic progressive vaso-occlusive 
disease that involves the distal internal carotid arteries 
(ICAs) and circle of Wills. We present the case of a 40 
year old female, Māori Etnicity, who presented with 
symptoms suggestive of a stroke, on the background of 
previous TIA like episodes in the past. Initial MRI brain  
was  misleading,demonstrating an irregular pattern 
to the intracranial arteries and ICAs, giving rise to a 
suspicion of a vasculitis. However, digital subtraction 
angiography (DSA) showed a pattern of classic MMD. 

Case Description
A 40 year old female presented to the Emergency 
Department with a 24 hour history of slurred speech, 
right sided upper limb weakness, and right sided 
facial droop. CT Head showed no evidence of an 
infarct or haemorrhage. She was commenced on 
treatment for an ischemic stroke, with a view to 
performing a MRI brain. However she discharged 
against medical advice, before this was performed. 
Three days later, the patient re- presented with right 
upper and lower limb weakness, aphasia, dysphagia 
and drooling.  Neurological examination revealed the 
following findings: right sided facial droop, right sided 
upper motor neuron facial weakness, expressive 
dysphasia, homonymous hemianopia, a right sided 
hemiparesis ( more pronounced in the right upper 
limb), and reduced sensation on the right hand side. 
MRI head showed large areas of restricted diffusion 
in the white matter of the left cerebrum, and the left 
frontal cortex, suggestive of a left MCA occlusion 
(Fig 1-2-3-4). In addition, an irregular pattern of the 
internal carotid artery and intracranial arteries pointed 
towards a possible vasculitic process as an etiology. 
On discussion with the Neurosurgical department in 
Auckland City Hospital, it was decided to transfer 
the patient to this centre for further investigation of 
a possible vasculitis. While the vasculitic screen was 
negative, a DSA revealed the following findings (Fig 
5-6-7-8):

The supraclinoid portion of the right and left ICA, right 
M1, and proximal right and A1 were all narrowed, 
while the left M1 was occluded.  Early basal ganglia 
collaterals were seen. These features were in 
keeping with a diagnosis of Moyamoya disease. 
Dual antiplatelet therapy was commenced for three 
weeks with a view to continuing clopidogrel lifelong. 
Unfortunately the patient discharged against medical 
advice one week later.

1.Nishimoto A, Takeuchi S. Abnormal cerebrovascular network related to the internal carotid arteries. Journal of neurosurgery. 1968;29(3):255-60 .2.Suzuki J, Takaku A. Cerebrovascular moyamoya disease: disease showing abnormal net-like vessels in base of brain. 
Archives of neurology. 1969;20(3):288-99. 3.Lin R, Xie Z, Zhang J, Xu H, Su H, Tan X, et al. Clinical and immunopathological features of Moyamoya disease. PloS one. 2012;7(4):e36386. 4.Bang OY, Fujimura M, Kim SK. The Pathophysiology of Moyamoya Disease: An 
Update. Journal of stroke. 2016;18(1):12-20. 5.Kuriyama S, Kusaka Y, Fujimura M, Wakai K, Tamakoshi A, Hashimoto S, et al. Prevalence and clinicoepidemiological features of moyamoya disease in Japan: findings from a nationwide epidemiological survey. Stroke. 
2008;39(1):42-7. 6.Hishikawa T, Sugiu K, Date I. Moyamoya Disease: A Review of Clinical Research. Acta medica Okayama. 2016;70(4):229-3 7.Liu W, Morito D, Takashima S, Mineharu Y, Kobayashi H, Hitomi T, et al. Identification of RNF213 as a susceptibility gene 
for moyamoya disease and its possible role in vascular development. PloS one. 2011;6(7):e22542. 
8.Liu W, Senevirathna ST, Hitomi T, Kobayashi H, Roder C, Herzig R, et al. Genomewide association study identifies no major founder variant in Caucasian moyamoya disease. Journal of genetics. 2013;92(3):605-9. 9.Guey S, Tournier-Lasserve E, Herve D, Kossorotoff 
M. Moyamoya disease and syndromes: from genetics to clinical management. The application of clinical genetics. 2015;8:49-68. 10.Kamasaki H, Takeuchi T, Mikami T, Komeichi K, Tsutsumi H. A case of graves’ disease diagnosed in the course of bilateral carotid 
artery stenoses (moyamoya disease); a case report and review of the literature. Clinical pediatric endocrinology : case reports and clinical investigations : official journal of the Japanese Society for Pediatric Endocrinology. 2013;22(3):39-44. 11.Scott RM, Smith ER. 
Moyamoya disease and moyamoya syndrome. The New England journal of medicine. 2009;360(12):1226-37. 12.Bower RS, Mallory GW, Nwojo M, Kudva YC, Flemming KD, Meyer FB. Moyamoya disease in a primarily white, midwestern US population: increased 
prevalence of autoimmune disease. Stroke. 2013;44(7):1997-9. 13.Kuroda S, Houkin K. Moyamoya disease: current concepts and future perspectives. The Lancet Neurology. 2008;7(11):1056-66. 14.Kim T, Oh CW, Bang JS, Kim JE, Cho WS. Moyamoya Disease: 
Treatment and Outcomes. Journal of stroke. 2016;18(1):21-30. 15.Jeon JP, Kim JE. A Recent Update of Clinical and Research Topics Concerning Adult Moyamoya Disease. Journal of Korean Neurosurgical Society. 2016;59(6):537-43. 16.Klasen H, Britton J, Newman 
M. Moyamoya disease in a 12-year-old Caucasian boy presenting with acute transient psychosis. European child & adolescent psychiatry. 1999;8(2):149-53.

Dr. Manjula Ricciardi - Dr. Michelle Furey

Discussion 
Moyamoya disease is a chronic, progressive steno-
occlusive disease affecting the terminal portions of the 
internal carotid arteries and the proximal portions of 
the anterior and middle cerebral arteries. (1, 2). As a 
compensatory mechanism to this stenosis, collateral 
vessels form, which are given the name “moyamoya 
vessels”(3, 4). The appearance of this abnormal vascular 
network, on angiography, has been likened to “something 
hazy, like a puff of cigarette smoke”, hence giving rise to 
the name Moyamoya, the Japanese term for a puff of 
smoke.(2). MMD has the highest incidence in Eastern 
Asia. Japan, for example has a prevalence of 6.03 
per 100,000, and incidence of 0.54 per 100,000 per 
year, approximately 10 times that of Europe.(5) There 
is currently no data available in the literature of the 
frequency of Moyamoya disease in the Māori population, 
presumably due to the rarity of the disease. We suggest a 
national register of Moyamoya disease in this population, 
for future reference. MMD shows preponderance for 
female, at a ratio of 1.8. There are two peaks in life, in 
the 1st decade, most commonly between the ages of 
5-10 years old, as well as the 3rd and 4th decades.
(5) The pathogenesis has yet to be fully elucidated.(4) 
However a familial history in approximately 12.1% of 
MMD cases suggests the Importance of genetics in 
the process. (6). Genome wide linkage analyses have 
pointed towards an association between a missense 
variant of the ring finger protein 213 gene in chromosome 
17q25.3, which increases susceptibility to MMD in East 
Asian populations/ those of East Asian ethnicity.(7, 8). 
MMD can also be seen in association with a number of 
haematological and autoimmune conditions, e.g. Graves 
disease, and type 1 diabetes, giving rise to the concept 
of the Moyamoya syndrome. (9-12). In terms of clinical 
manifestation, it can present in the form of cerebral 
ischemia (stroke or TIA), or haemorrhage. While most 
paediatric patients tend to develop ischemia, either can 
occur in the adult population.(13). Management can 
be divided into conservative and surgical. In terms of 
conservative management, although antiplatelet agents 
are widely used in non–Asian countries, evidence is 
currently lacking.(14). An interesting aspect of this case 
is the concomitant presence of schizoaffective disorder 
which preceded the diagnosis of Moyamoya disease by 
X years. There is limited literature on MMD in association 
with psychiatric disorders, and therefore conclusions 
cannot yet be drawn on whether a link, if any exists. 

Case reports have described patients diagnosed with 
Moyamoya disease, and schizophrenia, psychosis, and 
depression. While there is not enough cases described 
as yet to be able to establish a link, if any, we recommend 
further research on the psychiatric history of patients 
diagnosed with MMD.

Conclusion
Moyamoya is a rare idiopathic progressive vaso-occlusive disease characterised by progressive steno-occlusive disease affecting the terminal portions of the internal carotid 
arteries and the proximal portions of the anterior and middle cerebral arteries. An MRA brain suggestive for vasculitis do not preclude the diagnosis and a digital subtraction 
angiography should be considered for young patients with stroke and abnormal MRA.

DSA Fig 5,6.7.8:There is moderate narrowing of the supraclinoid right ICA, severe narrowing of 
the right M1 and critical narrowing of the proximal right A1.  There is severe narrowing of the left 
supraclinoid ICA and A1 with occlusion of the left M1 and early basal ganglia collaterals. Vertebral 
angiography demonstrates much of both cerebral hemispheres to be supplied by parietal pial col-
laterals to the ACA and MCA.There is no significant large vessel atheroma. Occlusive intracranial 
arteriopathy with many features o classic moyamoya, though with poor basal ganglia collaterals at 
this point in time.
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MRA Brain Fig 1,2,3,4: Conclusion: Large region of restricted diffusion in the left cerebral white  
matter with smaller areas of restricted diffusion in the left frontal cortex are likely acute infarcts as a 
result of occluded left middle cerebral artery. Intravenous gadolinium enhanced MRI is suggested to 
exclude tumour and infection. Irregularity of internal carotid and intracranial arteries suggestive of a  
vasculitis. Right white matter lesions are likely small vessel ischaemic disease with lacunar infarct.


