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Question of the Month 
Does intraoperative neuromonitoring with MEPs and SSEPs during major spine surgery 
improve post-operative neurological outcomes? 
 
Multimodal intraoperative monitoring (MIOM), including somatosensory evoked potentials 
(SSEPs) and motor evoked potentials (MEPs), allows for continuous monitoring of the integrity 
of sensory and motor pathways during spine surgery. The purported benefit is early recognition 
of injury and potential reversal or amelioration of neurologic deficits. The use of MIOM during 
complex spine procedures, such as intramedullary tumor resection and major deformity 
correction, has become widespread and is often referred to as “standard of care”1,2. However, 
while the diagnostic value of MIOM is well described, there is a lack of evidence for its 
therapeutic value or, in other words, its ability to improve patient-centered outcomes. 
 
There is no prospective data on the ability of MIOM to improve patient outcomes. While there 
is retrospective data, the majority of it is Level III evidence due to methodological and/or 
statistical flaws3–24. The highest quality of evidence for the therapeutic potential of MIOM in 
major spine surgery comes from two papers, Choi et. al. in 201425 and Harel et. al. in 201726, 
both of which investigated its use in intramedullary tumor excision. Both showed MIOM to be 
sensitive and specific for detecting new neurological injury, but neither found any difference in 
rates of post-operative neurological deficits between subjects who underwent surgery without 
MIOM and those who had MIOM.  
 
Even when looking at the studies that do suggest therapeutic benefit, it is difficult to know how 
to apply the information clinically. There is significant heterogeneity within and between study 
populations in terms of surgical procedures and patient demographics, comorbidities, and pre-
existing neurologic deficits3,4,8,20,22,27,28. Furthermore, the steps taken to address intraoperative 
neurologic injury differs between studies or is frequently not described. Current management is 
primarily based on physiologic reasoning and differs between institutions and individuals1,2. 
 
Overall, the diagnostic utility of MIOM is unquestionable. Numerous studies have shown 
excellent sensitivity and specificity for the detection of neurologic injury across a wide range of 
spine procedures. Unfortunately, the ability to use this diagnostic information to improve 
patient-centered outcomes has been under-studied and the highest quality evidence available 
for its use in major spine surgery suggests no benefit. For these reasons, the 2017 guidelines 
from Neurosurgery concluded that “the use of IOM during spinal cord or spinal column surgery 
cannot be considered a “standard of care””1. Practically, MIOM has been widely integrated into 
spine surgical practice and this is unlikely to change. Therefore, to advance patient care and 
improve outcomes, high quality studies are needed to determine when MIOM is most useful 
and what steps should be taken once neurologic injury is detected. 
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