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Introduction

Moyamoya disease is a chronic cerebral vascular disease 
of undetermined origin derived from the Japanese language, 
characterized by stenosis and progressive occlusion of the distal 
portion of the internal carotid arteries and the proximal portion 
of the middle and anterior cerebral arteries with resulting, ab-
normal vascular network development at the base of the skull, 
realizing a smoke volute appearance or moyamoya. 

It leads more frequently to repeated ischemic strokes, cere-
bral hemorrhages are observed. Cerebral MRI and arteriogra-
phy are the imaging modalities allowing the positive diagnosis 
of the disease.

Clinical observation

A 62-year-old man, with no medical or surgical history, was 
involved in a traffic accident resulting in head trauma. He was 

immediately taken to the emergency room, where the initial 
clinical evaluation revealed a confused patient with a GCS of 
14/15 without any sensory-motor deficit. Blood pressure was 
157/95 mmhg with a heart rate of 115 beats per minute. Re-
spiratory function was preserved with a respiratory rate of 18 
cycles/min and room air saturation of 99%. The examination of 
the other devices was normal.

An emergency cerebral CT scan revealed a subarachnoid 
hemorrhage with ventricular inundation (Figure 1). No bone 
fracture was found, however, there was a widening of the corti-
cal fissures as well as clearly hypodense areas suggesting se-
quels of previous ischemic episodes. 

In order to detect and characterize eventual pre-existing vas-
cular lesions, a cerebral CT angiography was performed. It did 
not reveal any abnormality, so a cerebral MRI was indicated as 
a delayed emergency. The angiographic sequences showed ste-
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nosis of the distal part of the internal carotid arteries as well 
as the proximal part of the anterior and middle cerebral arter-
ies associated with the development of a vascular network at 
the base of the skull, thus making the diagnosis of Moyamoya 
disease (Figures 2,3). On the Flair and T2-weighted sequence, 
cortical atrophy and areas of gliosis related to ischemic sequels 
were found bilaterally in the fronto-parietal region, as well as 
stigma of cerebromeningeal hemorrhage (Figure 3). Biological 
examinations were normal. 

Figure 1: Brain CT scan, in axial section showing a post-traumatic 
meningeal hemorrhage with ventricular inundation (blue arrows). 
Note cortical and subcortical foci, clearly hypodense in relation to 
ischemic sequels (orange arrows).

Figure 2: Brain MRI in the same patient in T2 weighting, (a): ax-
ial section through the termination of the internal carotid arter-
ies. Deficient visualization of the proximal part of the middle and 
anterior cerebral arteries (arrows) which are occluded, as well as 
the development of an abnormal vascular network at the base of 
the skull also called Moya networks (arrowhead). (b): axial section 
through the basal ganglia, where vessels of the Moya network are 
seen in flow void (arrows).

Discussion

Derived from the Japanese language, the term moyamoya 
means smoke cloud. Moyamoya disease is a chronic cerebro-
vascular disease of undetermined origin first described by Su-
zuki and Takasu in 1969 [1]. It is characterized by stenosis and 
progressive occlusion of the distal portion of the internal ca-
rotid arteries as well as of the proximal portion of the middle 
and anterior cerebral arteries, resulting in the development 
of up to three collaterals: Collaterals of the perforating vessels 
that form an abnormal vascular network at the base of the skull 
having a cloudy or smoke volute appearance hence the name 

Figure 3: (a): lateral view of 3D TOFF. Stenosis of the terminal por-
tion of the internal carotid artery with a visualization deficiency 
of the middle and anterior cerebral arteries, as well as the devel-
opment of an abnormal vascular network with a cloudy aspect or 
Moya network, can be seen. (b): The parenchymal impact of the 
disease is studied on this T2-weighted axial slice showing cortical 
atrophy predominantly in the frontal region bilaterally.

moyamoya; then the leptomeningeal collaterals that are devel-
oped from the posterior cerebral arteries and finally the trans-
dural collaterals that derive from the external carotid arteries 
[2]. Epidemiologically, moyamoya disease is most common in 
East Asia. There is a familial form of the disease which is autoso-
mal dominant with incomplete penetrance. Women seem to be 
more affected than men with a sex ratio of 2.18 and there are 
two peaks of incidence: around the age of 5 years and during 
the 4th decade [3,4]. The manifestations of the disease change 
according to age. In children, recurrent ischemic strokes are 
more frequent, triggered by dehydration and hyperventilation 
(crying, physical activity); whereas in adults, cerebral or menin-
gial hemorrhages are more frequently observed [5]. The clinical 
signs found are not specific to the disease, but are related to 
ischmic stroke or cerebral hemorrhage. Cognitive deficiencies, 
migraine-like headaches and convulsions may also be present. 
Imaging plays an important part in diagnosis of the disease. The 
CT scan, which is most often performed in the first instance in 
the context of an emergency, can find parenchymal abnormali-
ties (recent ischemia or sequels, cerebral hemorrhage). On the 
other hand, it is less efficient for the study of arteries which 
are based on cerebral MRI and cerebral arteriography. On MRI, 
different abnormalities are found: stenosis of the supra-clinoid 
portion of the internal carotid arteries, of the proximal portion 
of the ACA and ACM associated with the presence of the ab-
normal vascular network (moya) which appears in flow void at 
the base ganglia thus establishing the positive diagnosis of the 
disease. Other signs such as the ivy sign corresponding to a lep-
tomeningeal hypersignal on the flair or T1 injected sequences 
can be observed [6]. The parenchymal outcome of the disease 
(ischemia, hemorrhage, parenchymal atrophy) depends on the 
degree of progression and is best analyzed on FLAIR. In addition 
to the diagnostic purpose, MRI is used for preoperative evalua-
tion of the disease as well as postoperative follow-up with the 
ASL sequence to assess cerebral perfusion. Angiography con-
firms the diagnosis of the disease by highlighting arterial ste-
noses and the moya network, and allows a better study of the 
transdural anastomoses. The Suzuki classification allows to dis-
tinguish 06 stages of evolution describing the natural history of 
moyamoya disease [1]:

Stage 1: stenosis
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Stage 2: appearance of moya vessels

Stage 3: progression of moya vessels

Stage 4: appearance of transdural vessels

Stage 5: progression of transdural vessels and decrease of 
moya vessels

Stage 6: occlusion and disappearance of moya vessels.

Therapeutic management is based on medicinal means (an-
tiplatelet, anticoagulant) and especially on revascularization 
surgery. There are 03 types of surgical revascularization: Direct 
bypass surgery (anastomosis of the superficial temporal artery 
to the middle cerebral artery), indirect bypass surgery or pial-
synangiosis (consists of making drill holes through the cranial 
cavity with the aim of promoting the development of transdu-
ralanastomosis) or even combined direct and indirect bypass 
procedures [7]. Surgical indication must be taken in multidis-
ciplinary consertation, considering the patient’s clinical condi-
tion, MRI and angiography data.

Conclusion

Moyamoya disease is a rare cerebral arteriopathy of unde-
termined origin responsible for stroke in children as well as in 
adults. Positive diagnosis is possible thanks to MRI and arteri-
ography. Management requires multidisciplinary collaboration 
and relies on revascularization surgery, which must be indicated 
at the optimal time during the evolution of the disease.

Learning points

•	 Moyamoya disease is a cerebral vascular disease of 
undetermined origin responsible mainly for ischemic stroke in 
children and cerebral hemorrhage in adults.

●	 Cerebral MRI and arteriography allow a positive diag-
nosis of the disease, and then to study its parenchymal and he-
modynamic outcomes.

●	 Management is based on revascularization surgery 
which should not be indicated too early or too late in order to 
avoid neurological sequels.
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