Letters to Editor

Pre-emptive diagnosis of cerebral ischemia during carotid
endarterectomy with transcranial motor evoked potential
monitoring under general anesthesia

Dear Editor,

A 74-year-old male patient with bilateral carotid artery
stenosis was posted for right carotid endarterectomy (CEA)
as he was symptomatic for right artery stenosis (65% stenosis
at carotid bulb). General anesthesia (GA) with multimodal
neuromonitoring was planned for this patient. We
monitored electroencephalography (EEG), transcortical
motor evoked potential (tcMEP), somatosensory evoked
potential (SSEP), and bilateral cerebral oxygenation using
bifrontal near-infrared spectroscopy (NIRS). Anesthesia
was maintained using effect-site target-controlled propofol
infusion at 2 pg/mL, intermittent fentanyl boluses, and
sevoflurane with MAC of 0.3-0.4. Baseline tcMEP, median
SSEP, and EEG were recorded [Figure 1a].

During the arteriotomy following the carotid clamping,
contralateral MEP disappeared. However, SSEP and EEG
frequencies did not change [Figure 1a]. Therapeutic rise of
blood pressure and placing arterio-arterial shunt did not
normalize tctMEP. Ten minutes into the surgery, left median
nerve SSEP amplitude reduced >50% and EEG revealed right
ischemic changes [Figure 1b and c|. NIRS values remained
same (in the range of 65%-70%) as baseline. Arterial plaque
was removed and surgery was completed. Total duration of
surgery was 2 h. Immediate postoperative MR-angiography
revealed non-visualization of right distal ICA [Figure 1d|
with watershed infarcts. Digital subtraction angiography
revealed proximal right ICA dissection with slowing of distal
flows [Figure 1e] for which stenting was done and tirofiban
infusion was started. Following stenting, the distal ICA flows
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Figure 1: Intraoperative baseline transcranial motor evoked potential (tcMEP) recording and post-arteriotomy loss of left side tcMEPs (a), and changes in
the left median nerve somatosensory evoked potential (SSEP) as compared to the baseline (b), and changes in the relative power of the frequencies on
electroencephalography (EEG) (c) during the carotid plaque removal. Immediate post-operative MR-angiography (d) revealed non-visualization of right
internal carotid artery (ICA) with visualization of left internal carotid (L ICA) and basilar artery (BA) (indicated by arrows). Digital subtraction angiography,
shows proximal ICA dissection (pointed by arrow) with poor distal cerebral flows (e) which improved following carotid stenting (f)

resumed sparing few terminal MCA territories [Figure 1f].
Patient was extubated on postoperative day 6, and discharged
on day 20 with left-sided weakness (Medical Research Council
score of 1/5 in upper and 4/5 in lower limb) and Modified
Rankin Scale score of 3.

Time and again the available literature suggest the utility of
tcMEP over or along with the SSEP and EEG monitoring during
CEA under GA."3I Although the role of SSEP and EEG is well
established,*> recent studies show favorable results with the
use of tcMEP in CEA under GA.I'! We observed instantaneous
loss of contralateral MEP, whereas SSEP and EEG changed
only after 10-15 min after MEP loss. Distinct intraoperative
MEP changes in this case allowed the rapid diagnosis of the
intraoperative complication, to take preventive measures
to reduce further ischemia and orchestrate the subsequent
immediate postoperative course of action. This in turn saved
the patient, who may have had worst prognosis in the absence
of early diagnosis. Though EEG and SSEP are considered as
the standard neurophysiological monitoring during CEA,
utility of MEP cannot be overemphasized.
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