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Improvement of motor evoked potentials during moyamoya bypass surgery correlated
with MRI: a case report
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ABSTRACT

Intraoperative neurophysiological monitoring (IONM) is an important method for detecting and potentially preventing postoperative neurologic
deficit. Somatosensory evoked potentials (SSEP) and transcranial motor evoked potentials (tctMEP) are widely utilized for vascular surgery.
A 24-year-old male with bilateral middle cerebral artery (MCA) occlusions, diagnosed with moyamoya disease, underwent right superficial
temporal artery (STA)-MCA bypass surgery and encephalo-duro-arterio-synangiosis (EDAS). An increase in amplitude of tctMEP was noted
when clipping, anastomosis, and clipping removal were completed, while SSEP remained normal. Postoperative brain MRI confirmed
improvement of perfusion delay on right temporal lobe compared to initial MRI. This is the first report of IONM for moyamoya bypass
surgery showing that improvement in MEP correlates with perfusion improvement.
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Fig. 1. SSEP and MEP results during bypass surgery of moyamoya disease. (A, E) Bilateral SSEP and MEP are obtained stably at the
baseline. (B, C, D) SSEP data do not show significant difference during the operation. (F, G, H) MEP results show improved pattern
during the procedure of clipping (F), clipping removal (G), and especially at closing (H), which demonstrates increased amplitudes
(211%) of compound muscle action potentials at left tibialis anterior recording. SSEP: somatosensory evoked potentials; MEP: motor
evoked potentials.
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Fig. 2. Stacked waves of right motor evoked potentials (Right MEP) during the bypass surgery for moyamoya disease, indicating
improvement of Right MEP on left tibialis anterior recording (circle).
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Fig. 3. Preoperative and postoperative brain MRI and MRA. (A, B) Preoperative brain MRA and TOF image show right middle cerebral
artery (MCA) occlusion, indicating moyamoya disease. Direct bypass surgery for left MCA has undergone previously. (C, D) Preoperative
images of perfusion MRI show perfusion delay in right temporal area. (E, F) Postoperative brain MRA and TOF images reveal right
superior temporal artery (STA)-MCA bypass anastomosis. (G, H) Postoperative perfusion images demonstrate improvement of perfusion
in right temporal lobe area, compared to the preoperative perfusion images. TOF: time-of-flight.
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