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a b s t r a c t 

Moyamoya disease is an unusual occlusive cerebrovascular condition commonly seen in 

children, marked by stenosis of the internal carotid artery and circle of Willis, causing, cere- 

bral ischemia. Moyamoya syndrome is a Moyamoya-like arteriopathy with risk factors in- 

cluding autoimmune disorders, thyroid disease, sickle cell disease, or Down syndrome. Tri- 

somy 21 is a genetic disorder consistent with specific physical and behavioral characteris- 

tics, with intellectual impairment. We describe a rare case of Moyamoya syndrome mani- 

festing as ischemic stroke in an adult with Down syndrome 
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Introduction 

Moyamoya disease (MMD) is an unusual occlusive cerebrovas-
cular condition commonly seen in children, marked by steno-
sis of the internal carotid artery and circle of Willis, caus-
ing cerebral ischemia. The disease usually causes blockage of
both internal carotid arteries, while angiographic investiga-
tions have shown that unilateral involvement occurs in 20%
of patients. Basal and leptomeningeal collateral vessels are
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Fig. 1 – Cranial computed tomography imaging showing hypodensity in the territory of the middle cerebral artery (A), (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to variable vascular abnormalities like MMS [4] . We describe a
rare case of MMS manifesting as ischemic stroke in an adult
with DS. 

Case report 

A 32-year-old woman with DS was admitted 2 days after sud-
den transient dizziness, left-sided weakness with left facial
numbness. She had no history of cardiac, endocrine, or gas-
trointestinal complications. Although the patient had a mild
mental impairment, she was self-sufficient in her everyday
tasks. Physical examination revealed typical trisomy 21 char-
acteristics. 

The patient was aware and apyretic. A neurological exam-
ination revealed left hemiparesis with a rating of 3/5 on the
Medical Research Council scale. Deep tendon reflexes were
brisk on the left side with a Babinski sign. There was left-sided
tactile hypoesthesia with no motor coordination disorder. A
cranial nerve examination revealed dysarthria with left cen-
tral facial palsy. The examination of extra neurological sys-
tems was normal. 

Cranial computed tomography imaging showed hypoden-
sity in the territory of the middle cerebral artery ( Fig. 1 ). Cra-
nial magnetic resonance imaging revealed on diffusion, fluid-
attenuated inversion recovery, and T2 weighted sequences
high signal intensity interesting the right frontoparietal lobes
referring to an acute ischemic lesion ( Fig. 2 ). Magnetic reso-
nance angiography showed severe stenosis of the M1 of the
right middle cerebral artery associated with mild dilatation of
lenticulostriate arteries and new arterial network ( Fig. 3 ). 

Paraclinical tests were unremarkable (complete blood
count, hepatic and renal tests, prothrombotic tests, glyco-
sylated hemoglobin, hemoglobin electrophoresis, homo-
cysteine, autoantibody tests, and thyroid tests). Electrocar-
diogram, transesophageal echocardiography, and Doppler
ultrasonography of the cervical arteries were normal. A
cerebrospinal fluid examination was normal. The diagno-
sis of unilateral MMS causing acute ischemic stroke was
made based on the imaging findings and the normality of
paraclinical testing. 

The patient was treated with aspirin and physiotherapy.
Two months after her admission, a clinical examination re-
vealed resolution of the facial palsy and dysarthria with mod-
erate residual left hemiparesis. 

Discussion 

Cerebrovascular events in children and adolescents are un-
common. Individuals with DS have a higher risk of ischemic
stroke, usually secondary to thromboembolism caused by an
underlying cardiac malformation. Obstruction of cerebral ar-
teries is linked to high susceptibility to bacterial infections
such infectious endocarditis and meningitis [5] . 

Pearson et al. [5] examined 37 children with DS and discov-
ered anomalies that were indicative of MMS in seven of them.
MMS is 3 times more frequent among people with DS than
in the general population. This association was first described
in 1977. Since that, more that 25 clinical cases have been re-
ported, mostly in young patients. 

Various hypotheses about the mechanism of MMD in asso-
ciation with DS have been suggested. People with DS are gen-
erally exposed to vascular disease. This is observed in condi-
tions such as aberrant nailbed capillary structure, retinal ves-
sel anomalies, congenital heart disease, and primary intimal
fibroplasia [6] . 

The prevalence of circle of Willis anomalies in patients
with DS has been observed to be greater than in those with
isolated congenital cardiac disease [5] . Vascular dysplasia can
be caused by a structural defect that contributes to the gene-
sis of MMD. Concerning the genetic basis of DS, various pro-
teins encoded on chromosome 21 have been linked to an el-
evated risk of vascular disease, including the α-chains of col-
lagen type VI, cystathionine β-synthase, and interferon- γ re-
ceptor [6] . 

The participation of autoimmunity in the pathophysiology
of MMD is also suggested, given the increase in autoimmune



2800 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  2 7 9 8 – 2 8 0 1  

Fig. 2 – Cranial magnetic resonance imaging demonstrating on diffusion (A), T2 weighted (B) and coronal fluid-attenuated 

inversion recovery (C) sequences hyper-signal intensity involving the right frontoparietal lobes. 

Fig. 3 – Magnetic resonance angiography showing severe stenosis of the M1 of the right middle cerebral artery (A) with mild 

dilatation of lenticulostriate arteries and new arterial network (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

diseases such as autoimmune thyroid disorders in DS. MMD
has also been related to antiphospholipid antibodies, expos-
ing individuals to vascular thrombosis [7] . 

Eighty percent of the 26 documented individuals with DS
and MMD had a cerebral infarction, 19% had a transient is-
chemic stroke, and five percent had an intracranial hemor-
rhage. The age of 6 years was the average age of onset, with
hemiplegia as the most common presentation [6] . 

For the diagnosis of MMD, 3 criteria must be met: (1)
stenosis of the distal segment of internal carotid artery,
the proximal segment of anterior cerebral artery and mid-
dle cerebral artery, (2) abnormal arterial network near the
stenosis, (3) exclusion of other conditions such as sickle cell
disease, meningitis, or radiation therapy [8] . Angiographic
investigations have revealed that 20% of individuals had
unilateral radiological characteristics of MMS. Magnetic res-
onance angiography, which was recently developed, offers a
noninvasive alternative to traditional angiography [9] . 
The management of patients with MMS is still debatable,
with many points of view. Some authors recommend simply
medicinal therapy with aspirin, while others support surgi-
cal therapy. Long-term anticoagulants are not indicated for
MMS patients due to the risk of bleeding. Surgical approaches
to revascularize regions of cerebral ischemia have been pro-
posed, but the outcomes have been disappointing [10] . Ac-
cording to a recent study, pial synangiosis may be an effective
treatment option for patients with DS [11] . 

Conclusion 

The association between MMS and DS is not well established.
Although the rarity of MMS as an etiology of stroke, physicians
should be conscious of the nonembolic cause of cerebrovas-
cular accidents in patients with DS. A magnetic resonance an-
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giography must be included in the evaluation. To establish the
underlying reason for the greater prevalence of MMD in tri-
somy 21 patients, more sophisticated imaging, immunologi-
cal testing, or epigenetic study is necessary. It is important to
understand the relationship between MMD and stroke in a pa-
tient with DS to make an accurate diagnosis and develop an
effective care plan. 

Patient consent 

I qualify as the corresponding author to this manuscript
warrant that I have informed the patient of this scientific
manuscript and I confirm that I obtained his written and in-
formed consent for the publication of this article. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2022.05.006 .
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