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A Case of Subarachnoid Hemorrhage and In-Stent Occlusion Following Carotid
Artery Stenting without Post Balloon Dilatation Accompanied by Hyperperfusion
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@Abstract@®
Objective: We report a rare case of subarachnoid hemorrhage (SAH) following carotid artery stenting
(CAS) with cerebral hyperperfusion (CHP). We also present a review of the relevant literature.
Case presentation: A 71-year-old man with a history of myocardial infarction and hypertension experienced
sudden-onset right hemiparesis. He was taking antiplatelet and antihypertensive medications. Diffusion-
weighted (DW) magnetic resonance imaging of the head showed fresh infarctions in the left middle
cerebral artery (MCA) territory. Cervical computed tomography (CT) angiography indicated a severe
stenosis (NASCET 95%) in the left carotid artery. The patient underwent left CAS using the Carotid
Wallstent (Boston Scientific, Mountain View, CA). The procedure was uneventful; no change in regional
cerebral oxygen saturation (rSO2) was noted. We did not perform post-dilatation for fear of CHP, despite
the minimum diameter of 31 mm and residual stenosis (NASCET 45%). However, 6 hours after CAS,
elevated rSO2 (left, 70%; right, 65%) and decreased blood pressure (80/40 mmHg) were noted. The patient
experienced a mild headache and vomiting, but had an alert level of consciousness. A follow-up head CT at
24 hours after CAS indicated a mild SAH in the left MCA territory. N-isopropyl-['*I]-p-iodoamphetamine
single photon emission computed tomography indicated CHP in the left MCA territory. DW imaging
showed new high intensity lesions in the left MCA territory. He suffered a cerebral infarction as a result of
in-stent occlusion 9 days after CAS.
Conclusion: Thus, mild SAH after CAS may occur more frequently than is expected. Further evidence is
required to establish the optimal therapeutic approach for SAH after CAS.
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Fig. 1

A, B : Diffusion-weighted images of magnetic resonance imaging (MRI-DWI) at onset show acute
infarction in the left middle cerebral artery (MCA) territory.
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Left common carotid arteriograms (lateral view). Preoperative examination (A) reveals high grade
stenosis (NASCET 95%). Postoperative examination (B) shows residual stenosis (NASCET 45%) at the
left internal carotid artery just distal to its origin at the neck (arrow).
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Fig. 3

A : Preoperative N-isopropyl-[12I]-p-iodoamphetamine (Z[-IMP) single photon emission computed
tomography (SPECT) scan shows cerebral hypoperfusion in the left MCA territory.

B : =[-IMP SPECT scan at 48 hours after carotid artery stenting (CAS) shows cerebral hyperperfusion
in the left MCA territory.
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Fig. 4
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CT scans (A, B) at 24 hours and fluid-attenuated inversion recovery images of MRI (C, D) at 72 hours
after CAS show mild subarachnoid hemorrhage in the left MCA territory (arrow heads).
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Fig. 5
A, B : MRI-DWI at 72 hours after CAS show new high intensity lesions in the left MCA territory.

Table Characteristics of our case and other subarachnoid hemorrhage cases in the literature following
carotid artery stenting or percutaneous transluminal angioplasty.

Degree of . . .
. Time to onset Postoperative  Distribution
Author Age/Sex Symptoms stenosis Outcome
(NASCET) from CAS/PTA CBF study of SAH
S(cll;(;s;)r 49/M  Symptomatic  High grade 16 hours - Diffuse Death
Al-Mubarak . o Flow velocity 1 .
(2001) 61/M Symptomatic 90% 1 hours on TCD Diffuse Death
Heégg;nn 77/F Symptomatic 95% 5 hours - Diffuse Death
. Hyperperfusion SD d/t
[0)
Our case 71/M Symptomatic 95% 24 hours on SPECT Focal infarction

CAS: carotid artery stenting, CBF: cerebral blood flow, d/t: due to, F: female, M: male, NASCET: North American
Symptomatic Carotid Endarterectomy Trial, PT A: percutaneous transluminal angioplasty, SAH: subarachnoid hemorrhage,
SD: severe disablity, SPECT: single-photon emission computed tomography, TCD: trans cranial doppler
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