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Quasi Moyamoya Disease: Case report and literature review
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Abstract: Quasi moyamoya disease is the unilateral form of typical moyamoya disease which is associated
with acute or chronic stages of inflammatory diseases. Here, I present 21-year-old boy presented with sudden
onset of weakness of right sided limbs following physical workout, had acute ischemic infarction of left
internal capsule in diffusion restriction MR image and unilateral steno- occlusive changes of terminal portion
of left internal carotid artery was noted in digital subtraction angiography.

Key Words: hemiparesis, Ischemic stroke, moyamoya disease, young

M

oyamoya Disease (MMD) was defined in
1969 by Suzuki and Takaku,1 is a
progressive cerebrovascular disorder
characterized by progressive stenosis of the
terminal portion of the bilateral internal carotid
arteries. The incidence of MMD peaks in two age
groups; children who are approximately 5 years of
age and adults in their mid-40s. There are nearly
twice as many female patients as male patients. 2
Although this disease is idiopathic, it is also
sometimes associated with an underlying disease.
With the association of underlying diseases, it is
called quasi-moyamoya disease.3 Quasi MMD has
been reported several times in English Literature
with presence of unilateral angiographic findings of
MMD associated with acute or chronic
inflammatory conditions like atherosclerosis,
autoimmune disease, type 1 neurofibromatosis,
thyroid disease.4

2. Case Description:
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A 21-years-old Mongolian boy with right hand
predominance was brought to emergency
department for right sided limb weakness and
slurring of speech for one day. Weakness was
sudden in onset following physical work out. There
was no associated trauma, loss of consciousness,
fever, night sweats, photophobia, neck stiffness or
visual disturbances. There was a history of dull
aching type of pain over left eye 3 days back which
resolved within a day without any medications. He
had no any significant past medical and surgical
history. Physical examination revealed blood
pressure-120/80mmHg, spo2-98%, and respiratory
rate-20 breaths per minute, pulse rate 86 per
minutes with regular beats and temperature was
98.2 degree Fahrenheit. Glasgow Coma Scale of
15/15 and bilateral pupillary size and reaction were
normal. Motor power in left upper limb was 3/5
and was recorded as 4/5 in left lower limb. CT scan
of head revealed ischemic changes in left internal
capsular region. MRI brain demonstrated acute
ischemic infarction over the posterior limb of left
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internal capsule (Figure 1A). Echocardiography
and Doppler study of bilateral carotid artery
revealed normal. Digital subtraction Angiography
(DSA) lateral oblique view revealed small caliber
internal carotid artery (ICA) with beading
appearance. Steno-occlusive changes of terminal
portion of left internal carotid artery with initial
appearance of moyamoya vessels showing early
“puff of smoke” was noted. (Figure 1B)

Figure 1: MR Diffusion restricted image showing restricted
diffusion over posterior limb of left internal capsule suggesting
acute
ischemic
infarction
(A)
and
Digital
subtraction
angiography lateral oblique
view
demonstrating steno-occlusive changes of proximal ICA with early
development of moyamoya vessel (puff of smoke) (B).

3. Discussion
Moyamoya disease is a cerebrovascular pathology,
characterized by unilateral or bilateral stenosis or
occlusion of intracranial segment of ICA and
proximal parts of anterior and middle cerebral
arteries.5-7 Progressive stenosis and occlusion of
intracranial internal carotid arteries occurs due to
hypertrophy of smooth muscle in the vessel walls. 8
The posterior cerebral artery is also involved in
≈30% of patients with moyamoya disease. 9 The
cerebral vasculature attempts to compensate by
developing collateral circulation, and smaller blood
vessels begin to enlarge, and hypertrophy becomes
more visible on the diagnostic cerebral angiogram.
The formation of collateral blood vessels gives the
angiographic appearance of a “puff of smoke”,
which is roughly translated as “Moyamoya” in
Japanese.10
According to the laboratory research, presence of
pro inflammatory cytokines in addition to mutation
40

in RNF213 leads to increase process of
angiogenesis and thickening of vascular wall. 11
Another study had demonstrated association
between
increase
levels
of
(Matrix
Metalloproteinase) MMP-9, (Hepatocyte Growth
Factor) HGF in CSF and MMD. These factors have
potent role in induction of development of new
vessels. Role of basic fibroblast growth factor bFGF and transforming growth factor beta-1 in
mechanism of angiogenesis had also been
documented in the Literature.12
An ischemic event is the commonest initial
presentation of MMD which is more frequent in
children than adults. Children commonly present
with developmental delay, mental retardation and
intractable seizure. These are the consequences of
recurrent ischemic events due to progression of
MMD. The progressive stenosis causes decreased
cerebral blood flow to the brain parenchyma,
causing ischemic and a compensatory vascular
response.3
Subsequently,
parenchymal,
leptomeningeal and transdural collaterals develop
in the ischemic brain as a response to hypoxia. 8-10
Ischemic event can manifest as either transient
ischemic attack or ischemic stroke. Certain factors
like, excessive crying and hyperventilation can
create sudden alteration on cerebral blood flow
leads to cerebral hypoperfusion.4 Our reported case
suddenly developed limb weakness and slurring of
speech while doing physical exercise for British
Army recruitment.
Deep lacunars, multiple dots, border zone and
territorial involvement are the typical pattern of
MMD whereas non territorial, honeycombing and
gyral involvement are the atypical pattern of
cerebral infarction reported in the Literature. 13
Intracranial bleed is another frequent presentation
of MMD that is common in adults than in children.
Bleeding is commonly seen in anterior circulation
than in other location. Headaches are also frequent
in children with underlying MMD. Redistribution
and alteration in cerebral blood flow might be the
pathophysiology for recurrent headache in pediatric
population. MMD presented with involuntary
movement like chorea, focal dystonia had also been
reported in Pediatric age group due to decrease
blood flow in basal ganglia thalamo-cortical
pathway.14
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Conventional catheter angiography or DSA is a
gold standard for the accurate diagnosis of MMD.
Angiographic classification of MMD given by
Suzuki elucidates about pathological changes
rather than severity of MMD. Initial stage (early
stage1-3) demonstrates occlusion of distal ICA
with development of moyamoya vessels. 15 (Early
late stage 4-5) demonstrates anastomosis of ICA
and external carotid artery (ECA) followed by
vanishing of abnormal vessels. And in late stage 6
progressive vanishing of ICA is more
demonstrated. Nonspecific ivy sign due to diffuse
leptomeningeal enhancement may be noticeable in
MR images. Increase visibility of deep medullary
veins sometime gives the picture of brush like sign
especially in susceptibility MR image. A high
voltage slow wave on EEG is specific in pediatric
age group due to acute ischemic event in MMD. 11
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Conclusion:
13.

Criteria for moyamoya disease is bilateral
involvement of internal carotid artery however due
to increase finding of unilateral steno-occlusive 14.
changes seen in ICA in MMD, diagnostic criteria
has been changed for MMD. Long standing or
chronic inflammatory reaction that exists in 15.
suppressed state may be the cause of gradual
progression of quasi MMD. They either present
with acute ischemic event or intracranial
hemorrhage. Particularly children may present with
recurrent episodes of ischemia event or seizure.
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