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Application of motor evoked potential monitoring under threshold-level electrical stimulation using cranial peg-

screw electrode during cerebral aneurysm keyhole approach surgery
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[Abstract] Objective To explore the advantage of motor evoked potentials (MEPs) monitoring for postoperative motor
deficit evaluation under threshold-level electrical stimulation using cranial peg-screw electrode (CPSE) during cerebral aneurysm
keyhole approach microsurgery. Methods A total of 31 patients who underwent anterior circulation aneurysm microsurgery
through keyhole approach were selected in this study. MEPs monitoring of the operation side was conducted with threshold-level
electrical stimulation using CPSE, and that of the non-operation side was conducted with transcranial electric stimulation using
the same stimulation threshold. The change of minimum voltage required for MEPs monitoring was observed and recorded. The
intraoperative MEPs monitoring results and postoperative neurological functions were analyzed by prospective observational
study. Results MEPs of the operation side was successfully induced in 28 cases. No complications related to MEPs monitoring
were observed. Intraoperative MEPs abnormalities were monitored in 3 cases, and 2 of them had postoperative transient
hemiplegia, showing a sensitivity of 100% (2/2). No motor dysfunction was observed in the other 26 cases who were not
presented with intraoperative MEPs abnormalities in 25 cases, showing a specificity of 96. 30% (26/27). Conclusion MEPs
monitoring with threshold-level electrical stimulation using CPSE is a feasible and reliable method and it has satisfactory

sensitivity and specificity for predicting motor dysfunction induced by cerebral ischemia, indicating that this method can be an
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alternative for routine MEPs monitoring with conventional transcranial electrical stimulation in cerebral aneurysm microsurgery.

[Key words] intracranial aneurysm; motor evoked potentials; electrode; intraoperative monitoring
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Fig 1 Placement of CPSE (arrow)

CPSE: Cranial peg-screw electrode
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Fig 2 Basic stimulation threshold distributions
for CPSE-MEP in 28 patients

CPSE: Cranial peg-screw electrode; MEP: Motor evoked potential
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Fig 3 A typical case: imaging and CPSE-MEP

A': Preoperative DSA showing left posterior communicating artery aneurysm (arrow) ; B: Postoperative CTA showing the aneurysm was clipped
(arrow) ; C: Irreversible stimulating threshold of MEPs of right abductor pollicis brevis was 100 V higher than the base threshold (arrow); D:
Postoperative MRI showing acute cerebral infarction of left thalamus (arrow). The patient developed permanent paresis of the right limbs after
operation. CPSE: Cranial peg-screw electrode; MEP:. Motor evoked potential; DSA: Digital subtraction angiography; CTA: Computed

tomographic angiography; MRI: Magnetic resonance imaging
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Tab 1 Relevance of intraoperative CPSE-MEP variation with postoperative motor function in 28 patients

n

Irreversible threshold Reversible threshold

Motor function Irreversible disappearance Stable threshold

rise (=100 V) rise (<100 V)
Permanent new motor dysfunction 1 1 0 0
Temporary new motor dysfunction 0 0 0 0
No motor dysfunction 0 1 2 23

CPSE: Cranial peg-screw electrode; MEP: Motor evoked potential
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