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Visual Impairment Following Parent Artery Occlusion for
a Ruptured Aneurysm on Collateral Vessels in Moyamoya Disease:
A Case Report
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Summary: Herein, we report a case of visual impairment following parent artery occlusion (PAO) of a Key words:

ruptured collateral vessel aneurysm in a patient with Moyamoya disease. A 55-year-old woman who - subdural hematoma
presented with headache and disorientation was diagnosed with a subdural hematoma and Moyamoya + aneurysm

disease based on the results of magnetic resonance imaging, and was subsequently referred to our * moyamoya disease
hospital. Digital subtraction angiography (DSA) revealed a pseudoaneurysm in the collateral vessels + endovascular

of the anterior ethmoidal artery; the aneurysm was identified as the source of subdural hematoma - parent artery occlusion

bleeding. Subsequently, parent artery occlusion (PAO) was performed under general anesthesia. DSA
performed immediately after embolization confirmed disappearance of the aneurysm and allowed vi-
sualization of the central retinal artery and retinal choroidal brush. However, visual impairment was
observed upon awakening from anesthesia. This case highlights that PAO of a ruptured aneurysm of
the collateral vessels in Moyamoya disease should not be applied without full consideration, owing to
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the possibility of embolic complications.
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Fig. 1 Magnetic resonance image (MRI) and digital subtraction angiography (DSA) on admission.
MRI showing subdural hematoma in the left anterior cranial fossa (A: axial, B: coronal). The
terminal portion of the bilateral internal carotid arteries is not visible on magnetic resonance
angiography (C). DSA showing an advanced stage of moyamoya disease (D, E).
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Fig. 2 Preoperative left common carotid angiography showing a ruptured aneurysm in the collateral
vessels of the anterior ethmoidal artery and distally, transdural anastomosis from the anteri-
or falcine artery on the left frontal lobe territory (arrowhead). The pathway is denoted with an
arrow (A). In addition, transdural anastomosis from the left paramedian artery, to the left
frontal lobe territory (arrowhead) via the anterior falcine artery can be observed (B). Cone-
beam computed tomography showing an anterior ethmoidal artery forming a collateral net-
work from the ethmoidal sinus to the anterior part of the cribriform plate and the ruptured
aneurysm on the collateral vessels at the site of penetration into the left anterior cranial fos-

sa (C: axial, D: sagittal, E: coronal).
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Fig. 3 Intraoperative 3-dimensional rotational angiography before embolization showing the central
retinal artery (CRA) (arrowhead) and an aneurysm on the collateral vessels of the anterior
ethmoidal artery (arrow) (A: axial view, B: lateral view). Left ophthalmic angiography at the
second portion confirmed locations of the overall structure (C) and the CRA (D, arrowhead).
Left anterior ethmoidal angiography confirmed embolization start position (E, asterisk).
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Fig. 4 n-butyl-cyanoacrylate was injected from the anterior ethmoid artery, distal to the
AB|C transition with the falcine artery (arrow), and proximally terminated with retro-
DE|F grade flow to the 3rd portion transition of the ophthalmic artery (arrowhead).
The microcatheter tip is indicated with a two-headed arrow (A: axial view, B:
lateral view). Left internal carotid angiography (ICAG) following embolization
showed that the aneurysm was no longer visible, but the CRA (C, double arrow)
and retinal choroidal brush (D, circle) are depicted. The superior ophthalmic vein
(SOV) (E, asterisk) is depicted retrogradely toward the facial veins in the late ar-
terial phase. The arterial phase of left ICAG after 3 hours showed no regurgita-
tion of SOV, as well as the retinal choroidal brush (F, circle).

Fig. 5 Fundus fluorescence angiography revealed partial reperfusion and
extensive retinal ischemia (A, arrows), leading to suspicion of cen-
tral retinal artery occlusion, as well as leaky hemorrhage (B, arrow-
heads) secondary to central retinal vein occlusion.
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