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Contralateral Cortical Subarachnoid Hemorrhage as a Manifestation

of Hyperperfusion Syndrome after Carotid Artery Stenting

Seung Min Kim, MD, SangJoon Kang, MD, Dong-Hyeon Shin, MD? Sung-Ho Ahn, MD?

Department of Neurology, Veterans Health Service Medical Center, Seoul, Korea
Department of Neurology, Pusan National University Yangsan Hospital, Pusan National University School of Medicine,
Yangsan, Kored"

Cerebral hyperperfusion syndrome is a rare but serious complication of carotid revascularization, and characterized by
ipsilateral headache, hypertension, seizures, and focal neurological deficits. Therefore, treatment strategies are directed
towards regulation of blood pressure and limitation of rises in cerebral perfusion to prevent cerebral edema or hemorrhage,
especially during several days after carotid endarterctomy or stenting. We report the unique case of a patient who suffered
from contralateral cortical subarachnoid hemorrhage after carotid artery stenting, despite of well-controlled blood pressure.
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Figure 1. Baseline brain magnetic resonance imaging. (A) Diffusion-weighted image (DWI) shows restricted diffusion with high signal intensity
compatible with acute ischemic lesions at right middle cerebral artery (MCA) territory. (B) Fluid-attenuated inversion recovery image demonstrates
high signal intensity lesions corresponding to DWI lesions and hyperintense vessels signs on bilateral hemispheres (arrowheads). (C, D)
Time-of-flight magnetic resonance angiography (MRA) reveals decreased internal carotid artery (ICA) and right MCA flow, and contrast-enhanced
MRA demonstrates near-occlusion of right ICA with severe stenosis of bilateral proximal ICAs (red arrows) (E, F) Perfusion-weighted images show
delayed mean transit time (MTT) and time to peak (TTP) on bilateral anterior cerebral artery and MCA territory. (G, H) Cerebral blood flow (CBF)
and cerebral blood volume (CBV) were decreased in right MCA territory.
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Figure 2. Conventional cerebral angiography. (A, B) Right carotid angiogram shows severe stenosis of the proximal internal carotid artery (ICA)

with a slow antegrade flow in reaching the distal ICA which supply right anterior cerebral artery (ACA) and middle cerebral artery (MCA) flow with

a compensatory collateral flow from the external carotid artery (ECA). (C, D) Left carotid angiogram demonstrates severe stenosis of the proximal
ICA with a slow antegrade flow to the left ACA and MCA with a compensatory collateral flow from ECA. (E, F) After successful carotid stenting
on right proximal ICA, right carotid angiogram shows improved antegrade ICA flow which supply ipsilateral ACA and MCA flow with a newly

developed compensatory flow toward left ACA and MCA through the anterior communicating artery. (G, H) Left carotid angiogram shows a slow

antegrade ICA flow to the left MCA with a disappeared compensatory flow to the ipsilateral ACA, and with a poor collateral flow from posterior

circulation.
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Figure 3. (A) Ten days after carotid stenting, follow-up brain computed tomography demonstrates localized hyperdense lesion along the left parietal
sulcus. (B) Magnetic resonance susceptibility-weighted image reveals low signal intensity lesions along the left fronto-parietal sulci, which were
compatible with cortical subarachnoid hemorrhage. (C, D) After successful carotid stenting on left proximal internal carotid artery, left carotid
angiogram demonstrates improved antegrade ICA flow which supply ipsilateral ACA and MCA flow without compensatory flow from the external
carotid artery. ICA; internal carotid artery, ACA; anterior cerebral artery, MCA; middle cerebral artery.
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