Overview on warning criteria for intraoperative
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Dae-young Kim, MD

Department of Neurology Chungnam National University Hospital, Chungnam National University School of Medicine 35015, 282

Munhwa-ro, Jung-gu Daejeon, Korea

Intraoperative neurophysiologic monitoring provides information about the functional integrity of neural structures during the
surgery. The goal of intraoperative neurophysiologic monitoring is to detect incipient neurological injury and to aid identifying neural
structures of importance. To detect neurological injury early to avoid permanent injury, precise definition of warning signals is critical.
This article provides current recommendations for warning criteria of intraoperative neurophysiologic monitoring with somatosensory
evoked potential and motor evoked potential, and some of their backgrounds. Current recommended warning criteria are largely
empirical. Based on these recommendations, the warning criteria should be tailored according to each practice situation, patient, sur-

gical circumstance, and goal of surgery.
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Figure 1. The spinal evoked potential components (as percentage of
the predistraction control values) are plotted as a function of dis-
tracted cord distance. An abnormal cord function is displayed by
the vertical bars. Adapted from Nordwall, et al. 1979.
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Table 1. Summary of warning criteria recommendations by American Society of Neurophysiologic Monitoring 2013. Adapted from MacDonald. 2017.

Muscle MEP criteria

Monitoring >100 V threshold
circumstance D-wave criteria Disapperance >80% reduction >50% reduction* elevationt

Brain >30-40% Major Major -

Brainstem - Major Major -

Facial nerve - Major Major -

IMSCT >50% Major Minor - Minor

Spine - Major Moderate - Major

Aortic - Major Major - -

Nerve root - - -

Dashes indicate untested, insufficient data, or not applicable. Spine refers to orthopedic or extramedullary neurosurgical spine surgery. Aortic

refers to descending aortic surgery.

*|f justified by sufficient preceding stability; larger decrements required if not.

tRequires adherence to reported methods.

IMSCT, intramedullary spinal cord tumor; MEP, motor evoked potential; TH, threshold.
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