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Abstract
Objectives: To report a rare case of moyamoya syn-
drome with primary antiphospholipid syndrome (APS).
Clinical Presentation and Intervention: A 41-year-old
woman was admitted with sudden onset of left-sided
hemiparesis. Magnetic resonance imaging and magnet-
ic resonance angiography of the brain showed charac-
teristic features of moyamoya vessels. Laboratory in-
vestigations revealed raised levels of anticardiolipin
antibody. She made a complete and uneventful recovery
with aspirin and intensive physiotherapy over a period
of 2 weeks. Conclusion: The association of APS and moy-
amoya disease may present a dilemma in management.
While APS is often considered to be an indication for giv-
ing anticoagulation, a trial of antiplatelet agents is pref-
erable to anticoagulation because of the risk of bleeding
from the fragile moyamoya vessels.
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Introduction

Moyamoya disease is a rare, progressive cerebrovascu-
lar disorder characterized by the narrowing or occlusion of
major vessels to the brain [1]. Moyamoya in Japanese

means ‘puff of smoke’ because of the appearance of the
collateral vessels on the cerebral angiogram [1]. Moya-
moya syndrome (MMYS) refers to cases in which the char-
acteristic angiographic findings are observed in young
adults. In North America MMS is most commonly diag-
nosed in women, and it is associated with use of oral con-
traceptives and tobacco abuse [2]. Antiphospholipid anti-
body syndrome (APS) is diagnosed when a thrombotic
episode is associated with antiphospholipid antibody de-
tected on two occasions at least 3 months apart [3]. The
repeated strokes can lead to severe functional impairment
or even death. Hence it is important to recognize these le-
sions and treat them early on. To the best of our knowledge
this 1s the first case report in the Middle East of MMS with
superimposed APS treated solely with antiplatelet agents.

Case Report

A 41-year-old right-handed Kuwaiti woman was admitted with
sudden onset of left-sided hemiparesis. She had a history of smoking,
approximately 20 packs of cigarettes a year. She had no history of
spontaneous abortion, deep vein thrombosis, transient ischemic at-
tacks, orogenital ulcers or use of contraceptive pills. On physical ex-
amination she was fully oriented and alert together with left upper
motor facial weakness and a power of grade 3 in both upper and
lower limbs. No carotid artery, ocular or temporal bruits or cardiac
murmurs were detected. Laboratory tests and electrocardiogram were
normal. T,-weighted magnetic resonance images of the brain revealed
multiple infarcts involving the right temporal lobe, right internal cap-
sule and the centrum semiovale bilaterally (fig. 1). Contrast-enhanced
magnetic resonance angiography (MRA) of the extracranial carotids
showed tubular narrowing of the right internal carotid artery (ICA)
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Fig. 1. T>-weighted MR images of the brain reveal multiple infarcts of the brain involving the right temporal lobe,
right internal capsule and bilateral semiovale (arrows).

but normal left ICA (fig. 2). Three-dimensional time of flight (3D-
TOF) imaging of the circle of Willis (fig. 3, 4) revealed occlusion of
the supraclinoid segment of the right ICA together with significant
narrowing of the right middle cerebral artery (MCA) and posterior
cerebral artery (PCA) and extensive collateralization arising from the
right MCA and PCA giving the hallmark appearance of a ‘puff of
smoke’. Right and left anterior cerebral arteries, left MCA, PCA and
ICA were normal (fig. 3, 4). Based on the cerebrovascular pattern, a
radiological diagnosis of moyamoya disease was made.

Screening for a hypercoagulable state includes assays of pro-
tein C, protein S, antithrombin III, Factor V Leiden, lupus anti-
coagulant, anticardiolipin antibodies (aCL), and anti-3,-glycopro-
tein 1 antibodies (3,GPI). On admission patient’s 3,GPI were IgA
180 SAU (normal value 20 SAU) and IgM 27 SMU (normal value
20 SMU), aCL 45 U/l (normal value 13.3 U/1). Two months later
the level of aCL decreased to 23 U/l and 3,GPI IgA to 67 SAU.
Antinuclear antibodies and dsDNA were negative. Hence patient
was diagnosed with MMS associated with primary antiphospho-
lipid syndrome. Antiplatelet therapy with aspirin was started in-
stead of anticoagulation because of the risk of rupture of collateral
vessels. She made a complete recovery over a period of 2 weeks
with this therapy and intensive physiotherapy. The patient toler-
ated the aspirin without any adverse effects. A repeat MRA after 1
year, showed almost the same findings as at diagnosis though clin-
ically she remained well with no neurological deficit.

Discussion
MMS is a progressive occlusive disease of the cerebral

vasculature with particular involvement of the circle of
Willis and the arteries that feed it [1]. The exact etiology
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of MMS is unknown; it may be multifactorial. Cases of
MMS have been reported worldwide, although the inci-
dence is higher among Asians than other ethnic groups
[4]. The gender ratio (F:M) has been shown to be 1.8:1.
The age distribution is bimodal. The initial peak is ob-
served in children, typically in the first decade and the
second smaller peak is in adults, typically in the fourth
decade. Many disease states reported in association in-
clude Down’s syndrome, Marfan syndrome, leptospiro-
sis, tuberculous meningitis, atherosclerosis, sickle cell
anemia and antiphospholipid syndrome [1, 5]. MMS had
also been described in association with cigarette smoking,
use of cocaine and oral contraceptives [2, 6]. Character-
istic presenting clinical symptoms of MMS includes head-
ache, transient ischemic attacks, seizures hemorrhage
and infarction [1].

Antiphospholipid syndrome is a heterogeneous group
of autoantibodies that includes lupus anticoagulant and
aCL, which are strongly associated with arterial and ve-
nous thrombosis [3]. In patients with APS the vast major-
ity of antibodies detected in conventional anticardiolipin
assays bind to epitopes on ,GPI. The endothelial cell
interaction with these antibodies has been proposed as a
probable mechanism to predispose to thrombosis. Endo-
thelial cell alterations in the vasculopathy of MMS could
trigger the formation of secondary antiphospholipid an-
tibodies responding to the exposed phospholipid compo-
nents of the endothelial cell membrane [7]. On the other
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Fig. 2. Contrast-enhanced MRA of the ex-
tracranial carotids reveals tubular narrow-
ing of the right ICA (arrow) as compared to
the normal left ICA.

Fig. 3. 3D-TOF circle of Willis (coronal re-
format) reveals occlusion of the supracli-
noid segment of the right ICA (arrow) with
narrowing of the right MCA and PCA (ar-
rowheads).
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Fig. 4. 3D-TOF circle of Willis (axial refor-
mat) shows the extensive collateralization
arising from the right MCA/PCA giving the
characteristic ‘puff of smoke’ appearance
(arrowheads).

hand some authors have speculated that the development
of a moyamoya type of vascular pattern in APS may be
secondary to initial thrombosis and stenosis of the basal
cerebral vasculature [5]. Prophylactic anticoagulant or
antiplatelet therapy is usually recommended for APS pa-
tients to prevent recurrent thrombosis and progression of
the vascular abnormality. However, in patients of MMS
associated with APS therapeutic options are complicated
by the risk of rupture of moyamoya vessels (MMVs). In
view of high risk of bleeding from rupture of fragile
MMVs, antiplatelet therapy was preferred in our case.
During a 3-year follow-up period, our patient remained
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