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Intraoperative neurophysiological monitoring using evoked potential and
quantitative electroencephalography during the carotid endarterectomy
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ABSTRACT

The intraoperative neurophysiological monitoring (INM) during carotid endarterectomy (CEA) can lower the ischemic insult by detecting
intracranial hypoperfusion. Two patients with symptomatic or asymptomatic carotid artery stenosis underwent the CEA with INM using
somatosensory evoked potential (SSEP), motor evoked potential (MEP), and quantitative electroencephalography (qEEG). We could detect
the intracranial hypoperfusion and recommended the carotid shunt. The changes showed in INM were recovered shortly after the carotid shunt
was applied. The patients were discharged without any neurologic deterioration. We successfully detected the intracranial hypoperfusion during
CEA using the SSEP and the qEEG. The multimodal INM using SSEP, MEP, EEG can selectively screen patients necessary for the carotid
shunt during CEA to prevent complications of the surgery.
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Fig. 1. The brain MRI, carotid MRA, and conventional angiography in case 1. (A) The brain MRI showed T2 high signal intensity
lesion on the left corona radiata and frontal subcortical white matter. The carotid magnetic resonance angiography showed severe
left internal carotid artery (ICA) stenosis and moderate right ICA stenosis. (B) Left and right ICA were revealed 90% and 50% stenosis
according to North American Symptomatic Carotid Endarterectomy Trial definition using transfemoral cerebral angiography. CCA:
common carotid artery; Rt: right; Lt: left.
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Fig. 2. Intraoperative neurophysiological monitoring during carotid endarterectomy in case 1. (A) The baseline somatosensory evoked
potential (SSEP) was set after general anesthesia using total intravenous anesthesia. (B) Five minutes after cross-clamp, the right
median nerve SSEP showed low amplitude (0.8 V), about 42% of baseline (1.9 xV), and the right posterior tibial nerve SSEP was
absent. The red lines represent the baseline of SSEP. (C, D) The quantitative electroencephalography showed decreased width of
power band and reduced spectral edge frequency after cross-clamp, but they were recovered after carotid shunt apply. EEG:
electroencephalography; Ext: extremity; SSEP: somatosensory evoked potential.
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Fig. 3. The brain MRI, carotid MRA, and conventional angiography in case 2. (A) The brain MRI of asymptomatic patients revealed
silent infarction of left periventricular and subcortical white matter. The carotid magnetic resonance angiography showed severe
left internal carotid artery (ICA) stenosis and moderate right ICA stenosis. (B) Left and right ICA were revealed 85% and 40% stenosis
according to North American Symptomatic Carotid Endarterectomy Trial definition using transfemoral cerebral angiography. CCA:
common carotid artery; Rt: right; Lt: left.
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Fig. 4. Intraoperative neurophysiological monitoring during carotid endarterectomy in case 2. (A) The posterior tibial somatosensory
evoked potential (SSEP) wave was disappeared 3 minutes after carotid artery clamping (red arrow), and recovered 3 minutes after
carotid shunt apply (yellow arrow). (B) At the same time, the quantitative electroencephalography showed decreased width of power
band and reduced spectral edge frequency. They were completely normalized after carotid shunt apply. EEG: electroencephalography;
Ext: extremity; post: posterior; SSEP: somatosensory evoked potential.
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Fig. 5. Diffusion-weighted MRI on the fifth postoperative day in case 2. A multifocal tiny diffusion restricted lesions on the bilateral
fronto-parietal cortex and subcortex suggestive of multiple tiny infarctions.
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