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Ischemic stroke treated with carotid artery stenting in the acute stage using
NIRS monitoring: case report
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@Abstract@®
Objective: The authors present a patient with acute ischemic stroke due to severe stenosis of the left internal carotid artery who was
successfully treated with carotid artery stenting (CAS) in the acute stage.
Case: A 76-year-old man presented with aphasia and right hemiparesis. Intravenous administration of rt-PA was not indicated because the
patient was outside the time-window. As perfusion CT revealed a large ischemic penumbra in the territory of the left middle cerebral artery, we
attempted neuroendovascular therapy to rescue the penumbra from infarction. The regional saturation of oxygen (rSO,) was monitored by near-
infrared spectroscopy (NIRS) during the procedure. Before the procedure, rSO, in the left frontal area was decreased by 10% compared with
that on the right side. The self-expanding stent was deployed after predilation. Just after deployment, rSO, on the left side increased by 10%
and we intentionally did not perform postdilation to avoid hyperperfusion. The procedure was finished within 6 hours and 30 minutes after
ischemic onset. The postoperative course was good and there were no hemorrhagic complications.
Conclusion: NIRS monitoring allows observation of real time changes in cerebral perfusion during the dilatative procedure, which provides
useful information for intraoperative decision-making on whether stenting should be added after angioplasty and then, whether postdilation
should be performed during carotid artery stenting in the acute stage.
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Fig. 1 Perfusion CT (A-C) and 3D-CTA (D-F) on admission.
A : Cerebral blood flow, B : Cerebral blood volume, C : Time to peak, D,E : 3D-CTA of the left carotid artery,
F : 3D-CTA of intracranial vessels. Cerebral blood volume is decreased in the water-shed area in the left
hemisphere (arrows) (B). Cerebral blood flow is decreased and time to peak is increased in the left middle
cerebral artery area (A,C). 3D-CTA discloses severe stenosis of the left ICA (arrowhead) (E). Calcification
is also noted. The left anterior cerebral artery is poorly visualized (dotted arrow) (F).

166 JNET Vol.4 No.3 December 2010



Oomura M, et al

Fig. 2 Preoperative intracranial angiograms (A, B) and serial changes on left carotid angiograms (lateral views) (C, D).
The cortical branch of the left anterior cerebral artery is occluded (arrow) (A). Preoperative angiogram shows
severe stenosis of the left ICA (B). After angioplasty by balloon catheter, the degree of stenosis remains almost
the same (C). After stenting, good dilatation is obtained (D).
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stent deployment

Fig. 3 Changes in regional saturation of oxygen (rSO,) on near-infrared spectroscopy during the procedure.
rSO, on the left side increased by 10% after stent deployment (arrow).

Fig. 4 MRI diffusion-weighted image on day 7. Acute infarction
is noted in the area in which CBV had been decreased,
however, no definite infarction developed in the left

middle cerebral artery area, which corresponds to the
ischemic penumbra.
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