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Abstract
Moyamoya disease (MMD) is characterized by severe stenosis of the circle of Willis arteries, which predisposes patients to vascular occlusion, 

hemorrhage, infarction, and, less commonly, to transient ischemic attacks (TIA), and seizures. Pregnancy is recognized as a risk factor for a cerebral 
vascular accident. MMD is more common in women and more prominent in the second or third decade of life, therefore it is not uncommon for it to 
occur during pregnancy. We report the case of a pregnant patient admitted to the maternity with a consciousness disorder related to a hemorrhagic 
stroke, whose postpartum evolution was marked by the occurrence of an ischemic stroke in the whole related to a moyamoya disease.
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Introduction
Moyamoya disease (MMD) is characterized by the association 

of an abnormal neovascular network and progressive steno-occlu-
sive lesions of the bifurcation of the terminal internal carotid arte-
ries (ICA). This arteriolar anastomotic network is visible near the 
carotid apices, where it looks like “swirls of smoke” (moya in Japa-
nese) [1,2].

MMD is rare with a calculated prevalence of 3.16 per 100,000 
and a calculated crude annual incidence of 0.35 per 100,000 in Ja-
pan, where the prevalence is highest. MMD primarily affects wo-
men, including those of childbearing age, therefore, several reports 
have described pregnancies associated with MMD [3,4]. The pre-
valence of pregnancy-associated strokes is approximately 0.03%, 
[5,6] of which only 2% are due to moyamoya disease. [7], The majo-
rity of its accidents are hemorrhagic and occur in the peripartum 
and early postpartum periods.

 
Observation

This is a 32-year-old patient without ATCD pregnant with 32 
WA admitted to the maternity hospital with a disorder of consci-
ousness. The history of his illness goes back to the day of his ad-
mission by installing two convulsive crises with 15 min intervals, 
the second of which is without regaining consciousness. An initial 
review found patient GCS 9/15 TA 15/9 FC 105 beats/min SaO2 
96%. The patient was initially treated for eclampsia given the cli-
nical context. Following acute fetal distress, a Caesarean section 
under general anesthesia was suggested. Giving birth to a newborn 
Apgar 3/10 dying in the following minute.

A cerebral scan was performed showing subarachnoid hemorr-
hage FISHER 4 (figure 1).Complemented by an angio-TDM showing 
a reduction in the caliber of the regular homogeneous right internal 
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carotid extending over its entire course from its cervical segment 
to the supraclinoid proportion with complete occlusion at this le-
vel with the absence of visualization of the Q1 segment of the right 

ACA the termination of the ipsilateral internal carotid artery and 
the proximal part of ipsilateral M1 initially suggesting a moyamoya 
syndrome (figure 2).

Figure 1: subarachnoid hemorrhage FISHER 4.

Figure 2: Occlusion of the terminal portion of the internal carotid artery, of the initial portion of the anterior cerebral artery (origin of A1).

The patient was subsequently admitted to intensive care where 
she developed in the immediate aftermath of postpartum a right 
hemiparesis related to a right ischemic cerebral Vascular Accident. 
The patient was subsequently transferred to a neurology depart-
ment for additional PEC.

Discussion
Moyamoya disease is characterized by severe stenosis of the ar-

teries in the circle of Willis, which predisposes patients to vascular 
occlusion, hemorrhage, and infarction and, less frequently, to tran-

sient ischemic attacks (TIA) and seizures. The diagnostic criteria 
are based on arteriography, MRI, or autopsy detection [7-10]:

• Stenosis or occlusion of the terminal portion of the internal 
carotid artery, of the initial portion of the anterior cerebral artery 
(origin of A1) or the initial portion of the middle cerebral artery 
(origin of M1)

• An abnormal supply arterial network.

• Bilateral arterial abnormalities. 
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The pathophysiology of MMD is unclear. Anatomopathological 
studies of affected arterial segments show fibro cellular thickening 
of the intima, thinning of the media, fragmentation of the internal 
elastic lamina, and luminal thrombosis [11]. This results in a reduc-
tion of the external diameter and the arterial lumen. The abnorma-
lities observed are neither inflammatory nor atheromatous. During 
MMD, the progressive appearance of steno-occlusive lesions of the 
bifurcation of the termination of the internal carotid arteries is ac-
companied by the development of an abnormal vascular network, 
in particular near the carotid apices (network moyamoya). This 
network is particularly fragile and exposed to the risk of arterial 
rupture. It is made up of dilated deep perforating arteries and new 
vessels. Its development could be favored by the production of pro-
angiogenic factors in brain regions suffering from insufficient per-
fusion. The recruitment of endothelial progenitor cells from bone 
marrow or peripheral blood also plays a role in the appearance of 
new vessels [12].

The involvement of genetic factors in the pathophysiology of 
MMD is strongly suspected due to the frequency of familial forms (9 
to 15% of cases), differences in incidence between ethnic groups, 
and the high level of concordance among homozygous twins. Geno-
me-wide association studies have recently demonstrated an asso-
ciation between MMD and localized polymorphisms in the RNF213 
gene in the Japanese population. This association was not found in 
the Caucasian population. The exact role of the variants observed in 
the RNF213 gene in the occurrence of MMD remains undetermined 
to date [13]. Pregnancy is recognized as a risk factor for stroke. It 
is not uncommon for MMD to coincide with pregnancy, since it is 
more common in women and more prevalent in the second or third 
decade of life.

Patients with Moyamoya disease have a potential risk of he-
morrhagic and ischemic stroke, and this risk may be increased by a 
variety of dynamic changes that occur during pregnancy. Estrogen 
and progesterone induce vascular dilation during pregnancy [14], 
and a marked increase in estrogen and progesterone can lead to 
weak blood vessels, which can lead to life-threatening complicati-
ons [15,16]. renin-angiotensin-aldosterone, which is important for 
regulating sodium and water retention, is activated during preg-
nancy. This activation can lead to hypervolemia. Pregnant women 
at ≥ 30 weeks’ gestation have nearly 50% more blood volume than 
non-pregnant women. Also, coagulation will be increased but the 
fibrinolytic system will be reduced during pregnancy. The fibri-
nogen concentration at the end of pregnancy will increase by ap-
proximately 50% compared to that of the non-pregnant state. The 
concentration will have normalized only 2 weeks after delivery. 
During childbirth, hyperventilation can induce ischemic attacks by 
cerebral vasoconstriction. Additionally, the pain of labor and pus-
hing can lead to elevated blood pressure, which, in turn, can induce 
intracranial hemorrhage, which can be fatal [17, 18].

Intracranial hemorrhage is the most serious complication. Ma-
ternal blood volume begins to increase during the first trimester 
but increases more rapidly during the second trimester. It then 
increases much slower during the third trimester, reaching a pla-
teau. Additionally, blood pressure typically decreases to a nadir 

point between 24 and 26 weeks and increases thereafter [19]. The-
se pregnancy-specific physiological changes could explain the fact 
that most cases reported in the literature of intracranial hemorr-
hage following unrecognized MMD occur during the antepartum 
period, which is the case for our patient.

Cerebral infarction is also a serious complication. The circula-
ting blood volume returns almost to its non-pregnancy level one 
week after delivery [20]. Cardiac output will remain elevated for 
24 to 48 hours after delivery and will decline to its non-pregnan-
cy level after 10 days [20]. These physiological alterations of the 
circulatory system could lead to a decrease in cerebral perfusion 
and a subsequent cerebral infarction 3 to 7 days after delivery. The 
hypercoagulable state is at its maximum during childbirth and im-
mediately after childbirth [21], and the coagulation system is more 
activated after cesarean section [21,22]. This could also explain 
why most cases of postpartum cerebral infarction have occurred af-
ter cesarean section. Nevertheless, excessive anticoagulant therapy 
may not have been routinely given because it has not been proven 
to be effective in preventing cerebral infarction in Moyamoya disea-
se and poses a potential risk of causing a hemorrhagic stroke.

Several studies have been published on the choice of the most 
suitable method of childbirth for women with moyamoya. Cesare-
an section seems to be the preferred method of childbirth because 
hypertension and hyperventilation can be avoided, and childbirth is 
carefully planned and monitored. Vaginal birth is not contraindica-
ted, however, and there is no evidence to support cesarean section 
over vaginal birth. In our context, the choice of method of childbirth 
was mainly based on the deterioration of the neurological state on 
admission and the acute fetal distress. The management of MMD 
requires multidisciplinary competence involving neurologists, 
neurosurgeons, and anesthesiologists.

Conclusion
MMD mainly affects women, including those of childbearing 

age, its coincidence with pregnancy represents a real challenge for 
the intensive care anesthetist as well as for the gynecologist and 
the neurologist, Intracranial hemorrhage is likely to occur during 
the antepartum period, particularly at or beyond 24 weeks, and ce-
rebral infarction tends to occur after birth. Pregnant women with 
Moyamoya disease can give birth safely, regardless of the mode of 
birth. Provided that they must be followed in close collaboration 
with an experienced team with expertise in Moyamoya disease.
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