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Fig 1.
Fluid-attenuated inversion recovery MR images of a 36-year-old woman who complained
of sudden onset of headache revealing SAH in the right cerebral hemisphere (arrowheads).
SAH indicates subarachnoid hemorrhage.

Fig 2.
A, B: Bilateral internal carotid angiograms showing moyamoya disease in Suzuki stage II. C: Lateral
right internal carotid angiograms showing no aneurysm or abnormal vascular dilatation causing SAH.
D: There is no trans-dural anastomosis into the intracranial area on the lateral view of right ECA

angiograms. E: Vertebral angiograms showing pericallosal anastomosis. SAH indicates subarachnoid
hemorrhage; ECA, external carotid artery.
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Fig 3.
A: MR angiogram at the onset of SAH showing the right middle cerebral artery with a partial deficit at the proximal portion
(arrowhead). B: MR angiogram at the onset of ischemia 2 months later showing poor visualization beyond the proximal
portion of the right middle cerebral artery (arrowhead). C: Diffusion-weighted MR images showing a few hyperintensity
spots suggesting cerebral ischemia. D: N-isopropyl-p-['**I] iodoamphetamine single-photon emission computed tomography
scans showing diffusely reduced right hemispheric vascular reserve. REST indicates at rest; ACZ, under acetazolamide load;
CVR, cerebrovascular reserve.

Fig 4.
A: Photograph of the microscopic operative view showing double anastomoses from the STA to the MCA (arrowheads). B:
Indocyanine green video-angiogram showing good patency of the anastomosed vessels (arrowheads). C: Postoperative three-
dimensional computed tomography scan showing distinct flow in the right MCA with patency of STA-MCA anastomoses.
STA indicates superficial temporal artery; MCA, middle cerebral artery.
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Effective bypass surgery for moyamoya disease progressing with cerebral
ischemia in the chronic stage after onset of non-aneurysmal subarachnoid

hemorrhage
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Abstract: Non-aneurysmal subarachnoid hemorrhage (SAH) is a rare onset pattern of
moyamoya disease (MMD). We present a case of MMD with non-aneurysmal SAH onset
manifesting as ischemic attack with progression of the MMD stage. A 36-year-old woman
with a history of Graves’ disease suffered sudden onset of headache. Computed tomography
showed thin SAH on the right cerebral sulci. Her thyroid function had been well-controlled
by medication. Digital subtraction angiography demonstrated bilateral MMD in Suzuki stage
II, but no abnormal finding suggesting the hemorrhagic source. Two months later, she was
emergently admitted with sensory disturbance and partial epilepsy of her upper extremities.
Magnetic resonance imaging revealed diffuse ischemic lesions on the bilateral cerebral
hemispheres and poor visualization beyond the main trunk of the right middle cerebral artery,
suggesting progression of the MMD stage. She underwent direct revascularization surgery 6
days after admission, and was asymptomatic at discharge. Patients with hemorrhagic MMD
should be aware of the appearance of ischemic symptoms while waiting for revascularization
surgery. Medical treatment including antithrombotic therapy is difficult for MMD with ischemic
recurrence that first occurred as the hemorrhagic type. Early direct revascularization is
desirable for patients with MMD showing decreased blood flow and obvious stage progression.

Key words: moyamoya disease / non-aneurysmal SAH /
cerebral ischemia / Graves' disease



