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Introduction 

Tests can be done on specific nerves during complex brain, spine, and neck surgeries to help 
make sure the nerves are not being harmed. This is known as intraoperative neurophysiologic 
monitoring (IONM). There are a number of ways to perform this monitoring. It often involves the 
use of sophisticated medical devices to assess the muscle or electrical response when a nerve is 
stimulated. The goal is to provide the surgeon with immediate feedback about whether a nerve 
is at risk of being injured. The surgeon can make a correction right away to avoid permanent 
damage. This type of monitoring is well proven in specific types of surgeries. Some surgeons are 
using IONM during surgery for nerves located outside of the brain and spinal cord (the 
peripheral nerves). There is not enough medical evidence to show whether IONM leads to better 
health results when used for the peripheral nerves. For this reason, IONM is considered not 
medically necessary for peripheral nerve surgery. 

 

Note:   The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The 
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for 
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can 
be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a 
service may be covered. 
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Intraoperative 
Monitoring 

Medical Necessity 

• Somatosensory-evoked 
potentials 

• Motor-evoked potentials 
using transcranial 
electrical stimulation 

• Brainstem auditory-
evoked potentials 

• Electromyography (EMG) 
of cranial nerves 

• Electroencephalography 
• Electrocorticography 

Intraoperative neurophysiologic monitoring may be 
considered medically necessary when there is risk of nerve, 
recurrent laryngeal nerve or spinal cord injury during the 
following spinal, intracranial, or vascular surgical procedures: 
(this list may not be all inclusive) 
• Aortic, thoracic, and abdominal aneurysm repair 
• Aortic cross-clamping 
• Arteriovenous malformation repair of the spinal cord 
• Brachial plexus surgery 
• Cerebral vascular surgery (e.g., carotid endarterectomy, cerebral 

aneurysm) 
• Clipping of intracranial aneurysms 
• Cortical localization 
• Interventional neuroradiology 
• Intracranial arteriovenous malformation 
• Multilevel cervical fusion (anterior, posterior, artificial disc 

arthroplasty) 
• Parotid tumor resection 
• Pelvic fracture surgery 
• Release of a tethered cord 
• Repair of coarctation of the aorta 
• Resection of acoustic neuroma 
• Resection of fourth ventricular cyst 
• Resection of intracranial vascular lesions 
• Resection of skull base tumor 
• Resection of spinal cord tumor, cyst, or vascular lesion 
• Resection of tumor involving a cranial nerve 
• Scoliosis correction with instrumentation 
• Surgical stabilization of spine fractures 
• Stereotactic surgery of the brain or brain stem, thalamus, or 

cerebral cortex 
• Thalamus tumor resection or thalamotomy 
• Thyroid/parathyroid surgery 
• Thoracic to L1-L2 lumbar spine surgery (see below) 
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Intraoperative 
Monitoring 

Medical Necessity 

• Anterior cervical spine surgery associated with any of the 
following high-risk situations: 
o Prior anterior cervical spine surgery (particularly revision 

anterior cervical discectomy and fusion) 
o Revision surgery through a scarred surgical field 
o Reoperation for pseudarthrosis 
o Revision for failed cervical fusion 
o Preexisting recurrent laryngeal nerve pathology (when there 

is residual function of the recurrent laryngeal nerve) 
 
Intraoperative neurophysiologic monitoring is considered not 
medically necessary for ANY other indication, including the 
following: 
• During routine cervical spine surgery (e.g., decompression, 

routine cervical fusion, cervical single-level disc arthroplasty) 
• During lumbar spine surgery below L1/L2  
• During epidural injections 
• During sacroiliac injections 
• During facet joint injections or medial branch blocks 
• During radiofrequency facet ablation/denervation procedures 
• During placement of spinal cord or dorsal root ganglion 

stimulators 
• During placement of an intrathecal pain pump 
• During placement of hypoglossal nerve stimulator 
 

Note: Baseline neurophysiologic studies performed at the same time as any of 
these procedures noted directly above are also considered not medically 

necessary (see Related Information) 

• EMG 
• Nerve conduction velocity 

monitoring 

The listed types of intraoperative neurophysiologic monitoring 
during surgery on the peripheral nerves are considered not 
medically necessary. 

• Train of four monitoring Train of four monitoring is considered integral to 
intraoperative monitoring and/or administration of anesthesia. 
It is therefore not separately payable 
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Intraoperative 
Monitoring 

Investigational 

• Somatosensory-evoked 
potentials 

• Motor-evoked potentials 
using transcranial 
electrical stimulation 

• Brainstem auditory-
evoked potentials 

• Electromyography (EMG) 
of cranial nerves 

• Electroencephalography 
• Electrocorticography 

The listed types of intraoperative neurophysiologic monitoring 
during the following surgical procedure are considered 
investigational: 
• Esophageal surgeries 

Motor-evoked potentials 
using transcranial 
magnetic stimulation 

Due to the lack of monitors approved by the U.S. Food and 
Drug Administration, intraoperative monitoring of motor-
evoked potentials using transcranial magnetic stimulation is 
considered investigational. 

 

Coding  

 

Reviewed for Medical Necessity 
Code Description 
CPT 
95940 Continuous intraoperative neurophysiology monitoring in the operating room, one on one monitoring 

requiring personal attendance, each 15 minutes (List separately in addition to code for primary 
procedure) 

95941 Continuous intraoperative neurophysiology monitoring, from outside the operating room (remote or 
nearby) or for monitoring of more than one case while in the operating room, per hour (List separately 
in addition to code for primary procedure) 

95999 Unlisted neurological or neuromuscular diagnostic procedure (train of four monitoring) 

HCPCS 
G0453 Continuous intraoperative neurophysiology monitoring, from outside the operating room (remote or 

nearby), per patient, (attention directed exclusively to one patient) each 15 minutes (list in addition to 
primary procedure) 

Note:  CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). HCPCS 
codes, descriptions and materials are copyrighted by Centers for Medicare Services (CMS). 
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Related Information  

 

These policy statements refer only to use of these techniques as part of intraoperative 
monitoring. Other clinical applications of these techniques, such as visual-evoked potentials and 
EMG, are not considered in this policy. 

IONM of SSEPs/MEPs for evaluation of nerve injury when performed for spine surgery is 
performed above where the spinal cord terminates. Because the spinal cord ends at the level of 
vertebrae L1-L2, there is no clinical utility for IONM of SSEPs or MEPs for surgical procedures 
below the spinal level L1-L2.34  

Intraoperative neurophysiologic monitoring including somatosensory-evoked potentials and 
motor-evoked potentials using transcranial electrical stimulation, brainstem auditory-evoked 
potentials, electromyography of cranial nerves, electroencephalography, and 
electrocorticography has broad acceptance, particularly for spine surgery and open abdominal 
aorta aneurysm repairs. Additionally, this policy addresses monitoring of the recurrent laryngeal 
nerve during neck surgeries and monitoring of peripheral nerves. 

Intra-operative monitoring is considered reimbursable as a separate service only when a 
licensed health care practitioner, other than the operating surgeon, performs the monitoring. 
while in attendance in the operating room or present by means of a real-time remote 
mechanism and is immediately available to interpret the recording and advise the surgeon 
throughout the procedure. 

Intra-operative monitoring consists of a physician monitoring not more than three cases 
simultaneously. 

Constant communication between surgeon, neurophysiologist, and anesthetist are required for 
safe and effective intraoperative neurophysiologic monitoring. 

 

Evidence Review  
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Description 

Intraoperative neurophysiologic monitoring (IONM) describes a variety of procedures used to 
monitor the integrity of neural pathways during high-risk neurosurgical, orthopedic, and 
vascular surgeries. It involves the detection of electrical signals produced by the nervous system 
in response to sensory or electrical stimuli to provide information about the functional integrity 
of neuronal structures. This policy does not address established neurophysiologic monitoring 
(i.e., somatosensory-evoked potentials, motor-evoked potentials using transcranial electrical 
stimulation, brainstem auditory-evoked potentials, electromyography of cranial nerves, 
electroencephalography, electrocorticography), during spinal, intracranial, or vascular 
procedures. 

 

Background 

Intraoperative Neurophysiologic Monitoring 

The principal goal of intraoperative neurophysiologic monitoring (IONM) is the identification of 
nervous system impairment on the assumption that prompt intervention will prevent permanent 
deficits. Correctable factors at surgery include circulatory disturbance, excess compression from 
retraction, bony structures, hematomas, or mechanical stretching. The technology is 
continuously evolving with refinements in equipment and analytic techniques, including 
recording, with several individuals monitored under the supervision of a physician who is 
outside the operating room. 

The different methodologies of monitoring include the following: 

 

Sensory-Evoked Potentials 

Sensory-evoked potentials (SEPs) describes the responses of the sensory pathways to sensory or 
electrical stimuli. Intraoperative monitoring of SEPs is used to assess the functional integrity of 
central nervous system (CNS) pathways during surgeries that put the spinal cord or brain at risk 
for significant ischemia or traumatic injury. The basic principles of SEP monitoring involve 
identification of a neurologic region at risk, selection and stimulation of a nerve that carries a 
signal through the at-risk region and recording and interpreting the signal at certain 
standardized points along the pathway. Monitoring of SEPs is commonly used in the following 
procedures: carotid endarterectomy, brain surgery involving vasculature, surgery with distraction 



Page | 7 of 22  ∞ 

compression or ischemia of the spinal cord and brainstem, and acoustic neuroma surgery. SEPs 
can be categorized by type of simulation used, as follows. 

 

Somatosensory-Evoked Potentials 

Somatosensory-evoked potentials (SSEPs) are cortical responses elicited by peripheral nerve 
stimulations. Peripheral nerves, such as the median, ulnar, or tibial nerves, are typically 
stimulated, but, in some situations, the spinal cord may be stimulated directly. The recording is 
done either cortically or at the level of the spinal cord above the surgical procedure. 
Intraoperative monitoring of SSEPs is most commonly used during orthopedic or neurologic 
surgery to prompt intervention to reduce surgically induced morbidity and/or to monitor the 
level of anesthesia. One of the most common indications for SSEP monitoring is in individuals 
undergoing corrective surgery for scoliosis. In this setting, SSEP monitors the status of the 
posterior column pathways and thus does not reflect ischemia in the anterior (motor) pathways. 
Several different techniques are commonly used, including stimulation of a relevant peripheral 
nerve with monitoring from the scalp, from interspinous ligament needle electrodes, or from 
catheter electrodes in the epidural space. 

 

Brainstem Auditory-Evoked Potentials 

Brainstem auditory-evoked potentials (BAEPs) are generated in response to auditory clicks and 
can define the functional status of the auditory nerve. Surgical resection of a cerebellopontine 
angle tumor, such as an acoustic neuroma, places the auditory nerves at risk, and BAEPs have 
been extensively used to monitor auditory function during these procedures. 

 

Visual-Evoked Potentials 

Visual-evoked potentials (VEPs) with light flashes are used to track visual signals from the retina 
to the occipital cortex. VEP monitoring has been used for surgery on lesions near the optic 
chiasm. However, VEPs are very difficult to interpret due to their sensitivity to anesthesia, 
temperature, and blood pressure. 
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Motor-Evoked Potentials 

Motor-evoked potentials (MEPs) are recorded from muscles following direct or transcranial 
electrical stimulation of motor cortex or pulsed magnetic stimulation provided using a coil 
placed over the head. Peripheral motor responses (muscle activity) are recorded by electrodes 
placed on the skin at prescribed points along the motor pathways. MEPs, especially when 
induced by magnetic stimulation, can be affected by anesthesia. The Digitimer electrical cortical 
stimulator received U.S. Food and Drug Administration (FDA) premarket approval in 2002. 
Devices for transcranial magnetic stimulation have not been approved by the FDA for this use. 

Multimodal IONM, in which more than one technique is used, most commonly with SSEPs and 
MEPs, has also been described.  

 

Electromyogram Monitoring and Nerve Conduction Velocity Measurements 

Electromyography (EMG) monitoring and nerve conduction velocity measurements can be 
performed in the operating room and may be used to assess the status of the cranial or 
peripheral nerves (e.g., to identify the extent of nerve damage before nerve grafting or during 
resection of tumors). For procedures with a risk of vocal cord paralysis due to damage to the 
recurrent laryngeal nerve (i.e., during carotid artery, thyroid, parathyroid, goiter, or anterior 
cervical spine procedures), monitoring of the vocal cords or vocal cord muscles has been 
performed. These techniques may also be used during procedures proximal to the nerve roots 
and peripheral nerves to assess the presence of excessive traction or other impairment. Surgery 
in the region of cranial nerves can be monitored by electrically stimulating the proximal (brain) 
end of the nerve and recording via EMG activity in the facial or neck muscles. Thus, monitoring is 
done in the direction opposite that of SEPs, but the purpose is similar, to verify that the neural 
pathway is intact. 

 

Electroencephalogram Monitoring 

Spontaneous electroencephalography (EEG) monitoring can also be used during surgery and 
can be subdivided as follows: 

• EEG monitoring has been widely used to monitor cerebral ischemia secondary to carotid 
cross-clamping during a carotid endarterectomy. EEG monitoring may identify those 
individuals who would benefit from the use of a vascular shunt during the procedure to 
restore adequate cerebral perfusion. Conversely, shunts, which have an associated risk of 
iatrogenic complications, may be avoided in those individuals with normal EEG activity. 



Page | 9 of 22  ∞ 

Carotid endarterectomy may be done with the individual under local anesthesia so that 
monitoring of cortical function can be directly assessed. 

• Electrocorticography (ECoG) is the recording of  EEG activity directly from a surgically 
exposed cerebral cortex. ECoG is typically used to define the sensory cortex and map the 
critical limits of a surgical resection. ECoG recordings have been most frequently used to 
identify epileptogenic regions for resection. In these applications, ECoG does not constitute 
monitoring, per se.  

Intraoperative neurophysiologic monitoring (IONM), including SSEPs and MEPs using 
transcranial electrical stimulation, BAEPs, EMG of cranial nerves, EEG, and ECoG, has broad 
acceptance, particularly for spine surgery and open abdominal aorta aneurysm repairs. These 
indications have long been considered standard of care, as evidenced by numerous society 
guidelines, including those from the American Academy of Neurology, American Clinical 
Neurophysiology Society, American Association of Neurological Surgeons, Congress of 
Neurologic Surgeons, and American Association of Neuromuscular & Electrodiagnostic 
Medicine.1-7 Therefore, this policy focuses on monitoring of the recurrent laryngeal nerve during 
neck and esophageal surgeries and monitoring of peripheral nerves. 

 

Summary of Evidence 

For individuals who are undergoing thyroid or parathyroid surgery and are at high risk of injury 
to the recurrent laryngeal nerve (RLN) who receive intraoperative neurophysiologic monitoring 
(IONM), the evidence includes a large randomized controlled trial (RCT) and systematic reviews. 
Relevant outcomes are morbid events, functional outcomes, and quality of life. The strongest 
evidence on neurophysiologic monitoring derives from an RCT of 1000 individuals undergoing 
thyroid surgery. This RCT found a significant reduction in RLN injury in individuals at high risk for 
injury. High risk in this trial was defined as surgery for thyroid or parathyroid cancer, 
thyrotoxicosis, retrosternal or giant goiter, or thyroiditis. The high-risk category may also include 
individuals with prior thyroid or parathyroid surgery or total thyroidectomy. A low volume of 
surgeries might also contribute to a higher risk for RLN injury. The evidence is sufficient to 
determine that the technology results in an improvement in the net health outcome. 

For individuals who are undergoing anterior cervical spine surgery and are at high risk of injury 
to the RLN who receive IONM, the evidence includes three systematic reviews of case series and 
cohort studies. Relevant outcomes are morbid events, functional outcomes, and quality of life. 
Two of the three analyses compared the risk of nerve injury using intraoperative 
neurophysiologic monitoring with no intraoperative neurophysiologic monitoring and found no 
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statistically significant difference. The evidence is insufficient to determine that the technology 
results in an improvement in the net health outcome. 

For individuals who are undergoing esophageal surgery who receive IONM, the evidence 
includes a nonrandomized comparative study. Relevant outcomes are morbid events, functional 
outcomes, and quality of life. One nonrandomized comparative study on surgery for esophageal 
cancer was identified. Interpretation of this study is confounded because only those individuals 
who had visual identification of the nerve underwent neurophysiologic monitoring. Current 
evidence is not sufficiently robust to determine whether neurophysiologic monitoring reduces 
RLN injury in individuals undergoing surgery for esophageal cancer. The evidence is insufficient 
to determine that the technology results in an improvement in the net health outcome.  

For individuals who are undergoing surgery proximal to a peripheral nerve who receive IONM, 
the evidence includes case series and a controlled cohort study. Relevant outcomes are morbid 
events, functional outcomes, and quality of life. Surgical guidance with peripheral IONM and the 
predictive ability of monitoring of peripheral nerves have been reported. No prospective 
comparative studies were identified that assessed whether outcomes are improved with 
neurophysiologic monitoring. The evidence is insufficient to determine that the technology 
results in an improvement in the net health outcome. 

Intraoperative neurophysiological monitoring is indicated in select spine surgeries when there is 
risk for additional spinal cord injury. Intraoperative monitoring has not been shown to be of 
clinical benefit for routine lumbar or cervical nerve root decompression (AANEM 2014), or 
during routine lumbar or cervical laminectomy or fusion (AANEM, 1999a) in the absence of 
myelopathy or other complicating conditions, which could increase the potential risk of damage 
to the nerve root or spinal cord. Resnick et al, (2005) in published guidelines for the 
performance of fusion procedures for degenerative disease of the lumbar spine reported that 
based on the medical evidence of the literature reviewed, there did not appear to be support for 
the hypothesis that any form of intraoperative monitoring improves patient outcomes following 
lumbar decompression or fusion procedures for degenerative spinal disease. The authors 
concluded in a 2014 update there was no evidence that intraoperative monitoring can prevent 
injury to the nerve roots. 

Hadley, et al, (2017) published guidelines for the use of electrophysiological monitoring during 
spine surgery. The authors made recommendations on the diagnostic, therapeutic (preventive) 
and cost effectiveness of IONM based on their systematic review of the literature. They 
concluded, IONM during spinal surgery is a reliable and valid diagnostic tool to assess spinal 
cord integrity (Level 1 evidence). However, the authors found IONM during spine surgery does 
not improve total tumor resection or improve neurological outcome when used during tumor 
resection procedures. (Level II evidence), nor did the literature reviewed support a therapeutic 
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relationship between IONM and neurological outcome during spine surgery. The authors stated, 
“ IONM may detect a neurological injury during spine surgery, but it does not result in improved 
neurological outcome, even if IONM alerts occur.” (Level III evidence). 

 

Ongoing and Unpublished Clinical Trials 

Some currently ongoing and unpublished trials that might influence this review are listed in 
Table 1. 

 

Table 1. Summary of Key Trials 

NCT No. Trial Name Planned 
Enrollment 

Completion 
Date 

Ongoing 
NCT01630785 Neurophysiological Monitoring IONM Retrospective Data 

Analysis of Neurophysiological Data for Intraoperative or 
Epilepsy Monitoring 

5000 Dec 2025 

Unpublished 
NCT01585727 Continuous Intraoperative Monitoring of the Pelvic 

Autonomic Nerves During Total Mesorectal Excision (TME) 
for the Prevention of Urogenital and Anorectal 
Dysfunction in Patients With Rectal Cancer (NEUROS) 

188 Dec 2018 
(updated 
02/27/19) 

Terminated 
NCT03773120 Effectiveness of Intraoperative Neuromonitoring of the 

External Branch of the Superior Laryngeal Nerve During 
Thyroid Surgery 

126 Jan 2022 

NCT: national clinical trial. 

 

Clinical Input Received from Physician Specialty Societies and Academic 
Medical Centers 

While the various physician specialty societies and academic medical centers may collaborate 
with and make recommendations during this process, through the provision of appropriate 
reviewers, input received does not represent an endorsement or position statement by the 
physician specialty societies or academic medical centers, unless otherwise noted.  

https://www.clinicaltrials.gov/ct2/show/NCT01630785?term=NCT01630785&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01585727?term=NCT01585727&rank=1
https://clinicaltrials.gov/ct2/show/NCT03773120
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2017 Input 

Clinical input was sought to help determine whether the use of intraoperative neurophysiologic 
monitoring of the recurrent laryngeal nerve for individuals undergoing cervical spine surgery 
would provide a clinically meaningful improvement in net health outcome and whether the use 
is consistent with generally accepted medical practice. In response to requests, clinical input on 
intraoperative neurophysiologic monitoring (IONM) of the recurrent laryngeal nerve (RLN) for 
individuals undergoing cervical spine surgery was received from five specialty society-level 
responses while this policy was under review in 2017. 

For individuals undergoing cervical spine surgery who receive intraoperative neurophysiologic 
monitoring of the recurrent laryngeal nerve, clinical input supports this use provides a clinically 
meaningful improvement in net health outcome and indicates this use is consistent with 
generally accepted medical practice in a subgroup of appropriately selected individuals. The 
following patient selection criteria are based on clinical expert opinion and information from 
clinical study populations: 

o Prior anterior cervical surgery, particularly revision anterior cervical discectomy and 
fusion, revision surgery through a scarred surgical field, reoperation for pseudarthrosis, 
or revision for failed fusion; 

o Multilevel anterior cervical discectomy and fusion; and 

o Preexisting recurrent laryngeal nerve (RLN) pathology, when there is residual function of 
the RLN 

 

2014 Input 

In response to requests, input was received from five physician specialty societies (seven 
responses) and two academic medical centers while this policy was under review in 2014. Input 
agreed that intraoperative neurophysiologic monitoring (IONM) with somatosensory-evoked 
potentials, motor-evoked potentials (MEPs) using transcranial electrical stimulation, brainstem 
auditory-evoked potentials, electromyography of cranial nerves, electroencephalography, or 
electrocorticography may be medically necessary during spinal, intracranial, or vascular 
procedures. There was general agreement that IONM of visual-evoked potentials and MEPs 
using transcranial magnetic stimulation is investigational. Input was mixed on whether IONM of 
peripheral nerves would be considered medically necessary. Some reviewers recommended 
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monitoring some peripheral nerves during spinal surgery (e.g., nerve roots, percutaneous 
pedicle screw placement, lateral transpsoas approach to the lumbar spine). Other reviewers 
suggested use of IONM during resection of peripheral nerve tumors or surgery around the 
brachial plexus or facial/cranial nerves. 

 

Practice Guidelines and Position Statements 

Guidelines or position statements will be considered for inclusion if they were issued by, or 
jointly by, a U.S. professional society, an international society with U.S. representation, or 
National Institute for Health and Care Excellence (NICE). Priority will be given to guidelines that 
are informed by a systematic review, include strength of evidence ratings, and include a 
description of management of conflict of interest. 

 

American Academy of Neurology 

In 1990 (updated in 2012), the American Academy of Neurology (AAN) published an assessment 
of IONM, with an evidence-based guideline update by the AAN and ACNS (2012) (guideline last 
reaffirmed on October 17, 2020).1,2 The 1990 assessment indicated that monitoring requires a 
team approach with a well-trained physician-neurophysiologist to provide or supervise 
monitoring. Electroencephalography (EEG) monitoring is used during carotid endarterectomy or 
for other similar situations in which cerebral blood flow is at high risk. Electrocorticography from 
surgically exposed cortex can help to define the optimal limits of surgical resection or identify 
regions of greatest impairment, while sensory cortex SSEPs can help to localize the central 
fissure and motor cortex. Auditory-evoked potentials, along with cranial nerve monitoring can 
be used during posterior fossa neurosurgical procedures. Spinal cord SSEPs are frequently used 
to monitor the spinal cord during orthopedic or neurosurgical procedures around the spinal 
cord, or cross-clamping of the thoracic aorta. Electromyographic monitoring during procedures 
near the roots and peripheral nerves can be used to warn of excessive traction or other 
impairment of motor nerves. At the time of the 1990 assessment, motor-evoked potentials 
(MEPs) were considered investigational by many neurophysiologists. The 2012 update, which 
was endorsed by the AANEM, concluded that the available evidence supported IONM using 
SSEPs or MEPs when conducted under the supervision of a clinical neurophysiologist 
experienced with IONM. Evidence was insufficient to evaluate IONM when conducted by 
technicians alone or by an automated device. 
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In 2012, the AAN published a model policy on principles of coding for IONM and testing.25 The 
background section of this document provides the following information on the value of IONM 
in averting neural injuries during surgery: 

1. “Value of EEG Monitoring in Carotid Surgery. Carotid occlusion, incident to carotid 
endarterectomies, poses a high risk for cerebral hemispheric injury. EEG monitoring is 
capable of detecting cerebral ischemia, a serious prelude to injury. Studies of continuous 
monitoring established the ability of EEG to correctly predict risks of postoperative deficits 
after a deliberate, but necessary, carotid occlusion as part of the surgical procedure. The 
surgeon can then respond to adverse EEG events by raising blood pressure, implanting a 
shunt, adjusting a poorly functioning shunt, or performing other interventions. 

2. Multicenter Data in Spinal Surgeries. An extensive multicenter study conducted in 1995 
demonstrated that IOM [intraoperative neurophysiologic monitoring] using SEP reduced the 
risk of paraplegia by 60% in spinal surgeries. The incidence of false negative cases, wherein 
an operative complication occurred without having been detected by the monitoring 
procedure, was small: 0.06%. 

3. Technology Assessment of Monitoring in Spinal Surgeries. A technology assessment by the 
McGill University Health Center reviewed 11 studies and concluded that spinal IOM is 
capable of substantially reducing injury in surgeries that pose a risk to spinal cord integrity. It 
recommended combined SEP/MEP monitoring, under the presence or constant availability of 
a monitoring physician, for all cases of spinal surgery for which there is a risk of spinal cord 
injury. 

4. Value of Combined Motor and Sensory Monitoring. Numerous studies of post-surgical 
paraparesis and quadriparesis have shown that both SEP and MEP monitoring had predicted 
adverse outcomes in a timely fashion. The timing of the predictions allowed the surgeons 
the opportunity to intervene and prevent adverse outcomes. The two different techniques 
(SEP and MEP) monitor different spinal cord tracts. Sometimes, one of the techniques cannot 
be used for practical purposes, for anesthetic reasons, or because of preoperative absence of 
signals in those pathways. Thus, the decision about which of these techniques to use needs 
to be tailored to the individual patient’s circumstances. 

5. Protecting the Spinal Cord from Ischemia during Aortic Procedures. Studies have shown that 
IOM accurately predicts risks for spinal cord ischemia associated with clamping the aorta or 
ligating segmental spinal arteries. IOM can assess whether the spinal cord is tolerating the 
degree of relative ischemia in these procedures. The surgeon can then respond by raising 
blood pressure, implanting a shunt, re-implanting segmental vessels, draining spinal fluid, or 
through other interventions. 
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6. Value of EMG [electromyography] monitoring. Selective posterior rhizotomy in cerebral palsy 
significantly reduces spasticity, increases range of motion, and improves functional skills. 
Electromyography during this procedure can assist in selecting specific dorsal roots to 
transect. EMG can also be used in peripheral nerve procedures that pose a risk of injuries to 
nerves… 

7. Value of Spinal Monitoring using SSEPs and MEPs. According to a recent review of spinal 
monitoring using SSEP and MEPs by the Therapeutics and Technology Assessment 
Subcommittee of AAN and ACNS, IOM is established as effective to predict an increased risk 
of the adverse outcomes of paraparesis, paraplegia, and quadriplegia in spinal surgery (4 
Class I and 7 Class II studies). Surgeons and other members of the operating team should be 
alerted to the increased risk of severe adverse neurologic outcomes in patients with 
important IOM changes (Level A).” 

The AAN model policy also offered guidance on personnel and monitoring standards for IONM 
and SSEP. 

 

American Association of Neurological Surgeons and Congress of 
Neurological Surgeons 

In 2018, the American Association of Neurological Surgeons (AANS) and Congress of 
Neurological Surgeons (CNS) updated their position statement on intraoperative 
neurophysiologic monitoring during routine spinal surgery.5 They stated that intraoperative 
neurophysiologic monitoring, especially motor evoked potential, “is a reliable diagnostic tool for 
assessment of spinal cord integrity during surgery” (Level 1 evidence). Intraoperative motor 
evoked potentials may also “predict recovery in traumatic cervical spinal cord injury.” However, 
AANS and Congress of Neurological Surgeons found no evidence that such monitoring provides 
a therapeutic benefit. The statement also recommends that intraoperative neurophysiologic 
monitoring should be used when the operating surgeon believes it is warranted for diagnostic 
value, such as with “deformity correction, spinal instability, spinal cord compression, intradural 
spinal cord lesions, and when in proximity to peripheral nerves or roots.” In addition, they 
recommend spontaneous and evoked electromyography “for minimally invasive lateral 
retroperitoneal transpsoas approaches to the lumbar spine" and during pedicle screw insertion. 
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American Association of Neuromuscular & Electrodiagnostic Medicine 

In 2019, the American Association of Neuromuscular & Electrodiagnostic Medicine (AANEM) 
updated their position statement on electrodiagnostic medicine.7 The recommendations 
indicated that intraoperative sensory-evoked potentials have demonstrated usefulness for 
monitoring of spinal cord, brainstem, and brain sensory tracts. The AANEM stated that 
intraoperative SEP monitoring is indicated for select spine surgeries in which there is a risk of 
additional nerve root or spinal cord injury. Indications for SEP monitoring may include, but are 
not limited to, complex, extensive, or lengthy procedures, and when mandated by hospital 
policy. However, intraoperative SEP monitoring may not be indicated for routine lumbar or 
cervical root decompression. 

 

American Clinical Neurophysiology Society 

In 2009, the American Clinical Neurophysiology Society (ACNS) recommended standards for 
IONM.4 Guideline 11A included the following statement26: 

The monitoring team should be under the direct supervision of a physician with training and 
experience in NIOM [neurophysiologic intraoperative monitoring]. The monitoring physician 
should be licensed in the state and privileged to interpret neurophysiologic testing in the 
hospital in which the surgery is being performed. He/she is responsible for real-time 
interpretation of NIOM data. The monitoring physician should be present in the operating 
room or have access to NIOM data in real-time from a remote location and be in 
communication with the staff in the operating room. There are many methods of remote 
monitoring, however any method used must conform to local and national protected health 
information guidelines. The specifics of this availability (i.e., types of surgeries) should be 
decided by the hospital credentialing committee. In order to devote the needed attention, it 
is recommended that the monitoring physician interpret no more than three cases 
concurrently. 

 

American Society of Neurophysiological Monitoring 

In 2018, the American Society of Neurophysiological Monitoring (ASNM) published practice 
guidelines for the supervising professional on IONM.16 The ASNM (2013) position statement on 
intraoperative MEP monitoring indicated that MEPs are an established practice option for 
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cortical and subcortical mapping and monitoring during surgeries risking motor injury in the 
brain, brainstem, spinal cord, or facial nerve.27 

 

National Institute for Health and Care Excellence 

In 2008, a guidance from the National Institute for Health and Care Excellence on IONM during 
thyroid surgery found no major safety concerns.28 Regarding efficacy, IONM was indicated as 
helpful “in performing more complex operations such as reoperative surgery and operations on 
large thyroid glands.” 

 

Medicare National Coverage 

The Centers for Medicare & Medicaid Services has indicated that EEG monitoring “may be 
covered routinely in carotid endarterectomies and in other neurological procedures where 
cerebral perfusion could be reduced. Such other procedures might include aneurysm surgery 
where hypotensive anesthesia is used or other cerebral vascular procedures where cerebral 
blood flow may be interrupted.”29 Coverage determinations for other modalities were not 
identified. 

The Centers for Medicare & Medicaid Services Physician Fee Schedule Final Rule (2013) 
discussed payment of neurophysiologic monitoring. The rule states that CPT code 95940, which 
is reported when a physician monitors an individual directly, is payable by Medicare. CPT code 
95941, which is used for remote monitoring, was made invalid for submission to Medicare. 

In the Final Rule, the Centers established a HCPCS G code for reporting physician monitoring 
performed from outside of the operating room (nearby or remotely). HCPCS code G0453 “may 
be billed only for undivided attention by the monitoring physician to a single beneficiary [1:1 
technologist to oversight physician billing], and not for simultaneous attention by the 
monitoring physician to more than one patient.”30 

 

Regulatory Status 

A number of electroencephalography (EEG) and electromyography (EMG) monitors have been 
cleared for marketing by the FDA through the 510(k) process. FDA product code: GWQ. 
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Intraoperative neurophysiologic monitoring (IONM) of motor-evoked potentials (MEPs) using 
transcranial magnetic stimulation does not have FDA approval. 
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History  

 

Date Comments 
11/01/17 New policy, approved October 10, 2017, effective February 2, 2018. This policy was 

previously archived and is now reinstated. Add to Surgery section. Literature review 
through October 2016. Intraoperative monitoring is considered medically necessary for 
high risk thyroid and anterior cervical spine surgeries  

12/01/17 Interim Review, approved November 14, 2017, effective February 2, 2018. Identified 
spinal, intracranial and vascular, and recurrent laryngeal nerve surgical procedures that 
meet policy criteria. References 31-36 added. Removed CPT codes 92585 - 95939 and 
95955. 

https://www.aanem.org/getmedia/d26768d2-f94e-4939-9eb4-1a549e70a455/SEPClinicalUses.pdf
https://cdn.ymaws.com/www.asnm.org/resource/resmgr/docs/INTRAOPERATIVE_MONITORING_US.pdf
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Date Comments 
04/01/18 Coding update, added CPT codes 95925, 95926, 95927, 95928, 95929, 95930, 95938, 

and 95939. 

07/01/18 Annual Review, approved June 5, 2018. Policy updated with literature review through 
February 2018; references 8, 10, and 14 added; references 6-7 updated. Removed 
statement that ION of visual evoked potentials is investigational. Otherwise, policy 
statements unchanged. Removed CPT codes 95925, 95926, 95927, 95928, 95929, 
95930, 95938, and 95939. 

08/01/18 Interim Review, approved July 25, 2018. Minor edit. Thoracic spine surgery added to 
list of medically necessary surgical procedures for ION. 

10/01/18 Interim Review, approved September 20, 2018. References 7 and 9 added. Content 
added to Related Information for greater clarification of not medically necessary policy 
statement. 

07/01/19 Annual Review, approved June 11, 2019. Policy updated with literature review through 
February 2019; references added. Clarified that parathyroid surgery is included with 
medically necessary indication of thyroid surgery. Clarified the high-risk conditions for 
which anterior cervical spine surgery is considered medically necessary. 

08/01/19 Interim Review, approved July 25, 2019. Clarified that the not medically necessary 
statement addressing IONM for any other indication, including during lumbar surgery 
below L1/L2 also considers baseline neurophysiologic studies performed at the same 
time as not medically necessary. 

09/01/19 Minor wording update for clarification. 

07/01/20 Annual Review, approved June 4, 2020. Policy updated with literature review through 
February 2020; references added. Added medically necessary indications to list of 
surgical procedures. 

10/01/20 Interim Review, approved September 8, 2020. Added statement that train of four 
monitoring is integral to intraoperative neuromonitoring and is therefore not 
separately payable. 

12/01/20 Interim Review, approved November 3, 2020.Added policy statement that IONM 
during routine cervical decompression, routine cervical fusion, and cervical disc 
arthroplasty is considered not medically necessary. 

07/01/21 Annual Review, approved June 1, 2021. Policy updated with literature review through 
March 2, 2021; References added. Policy statements unchanged. 

07/01/22 Annual Review, approved June 27, 2022. Policy updated with literature review through 
March 3, 2022;  references added. Policy statements unchanged. 

10/01/22 Interim Review, approved September 13, 2022. Clarified IONM use during a single-
level cervical artificial disc arthroplasty is considered not medically necessary; however, 
IONM use during a multilevel cervical artificial disc arthroplasty may be considered 
medically necessary. Added IONM during the following procedures is considered not 
medically necessary: epidural injections, sacroiliac injections, facet joint 
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Date Comments 
injections/medial branch blocks, radiofrequency facet ablation/denervation 
procedures, placement of spinal cord or dorsal root ganglion stimulators, placement of 
hypoglossal nerve stimulator, and placement of an intrathecal pain pump. 

11/04/22 Minor revision for clarification. Moved multilevel anterior cervical artificial disc 
arthroplasty indication under the bullet pertaining to anterior cervical spine surgery. 
Intent unchanged. 

03/01/23 Interim Review, approved February 6, 2023. Clarified that IONM may be considered 
medically necessary for all multilevel cervical fusions (anterior, posterior, artificial disc 
arthroplasty). Changed the wording from "patient" to "individual" throughout the 
policy for standardization. 

 

Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. The 
Company adopts policies after careful review of published peer-reviewed scientific literature, national guidelines and 
local standards of practice. Since medical technology is constantly changing, the Company reserves the right to review 
and update policies as appropriate. Member contracts differ in their benefits. Always consult the member benefit 
booklet or contact a member service representative to determine coverage for a specific medical service or supply. 
CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). ©2023 Premera 
All Rights Reserved. 

Scope: Medical policies are systematically developed guidelines that serve as a resource for Company staff when 
determining coverage for specific medical procedures, drugs or devices. Coverage for medical services is subject to 
the limits and conditions of the member benefit plan. Members and their providers should consult the member 
benefit booklet or contact a customer service representative to determine whether there are any benefit limitations 
applicable to this service or supply. This medical policy does not apply to Medicare Advantage. 
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Discrimination is Against the Law 

Premera Blue Cross (Premera) complies with applicable Federal and Washington state civil rights laws and does not discriminate on the basis of race, 
color, national origin, age, disability, sex, gender identity, or sexual orientation. Premera does not exclude people or treat them differently because of race, 
color, national origin, age, disability, sex, gender identity, or sexual orientation. Premera provides free aids and services to people with disabilities to 
communicate effectively with us, such as qualified sign language interpreters and written information in other formats (large print, audio, accessible 
electronic formats, other formats). Premera provides free language services to people whose primary language is not English, such as qualified interpreters 
and information written in other languages. If you need these services, contact the Civil Rights Coordinator. If you believe that Premera has failed to 
provide these services or discriminated in another way on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual orientation, 
you can file a grievance with: Civil Rights Coordinator ─ Complaints and Appeals, PO Box 91102, Seattle, WA 98111, Toll free: 855-332-4535, Fax: 425-918-5592, 
TTY: 711, Email AppealsDepartmentInquiries@Premera.com. You can file a grievance in person or by mail, fax, or email. If you need help filing a 
grievance, the Civil Rights Coordinator is available to help you. You can also file a civil rights complaint with the U.S. Department of Health and Human 
Services, Office for Civil Rights, electronically through the Office for Civil Rights Complaint Portal, available at https://ocrportal.hhs.gov/ocr/portal/lobby.jsf, 
or by mail or phone at: U.S. Department of Health and Human Services, 200 Independence Ave SW, Room 509F, HHH Building, Washington, D.C. 20201, 
1-800-368-1019, 800-537-7697 (TDD). Complaint forms are available at http://www.hhs.gov/ocr/office/file/index.html.  

Washington residents: You can also file a civil rights complaint with the Washington State Office of the Insurance Commissioner, electronically through 
the Office of the Insurance Commissioner Complaint Portal available at https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status, or by 
phone at 800-562-6900, 360-586-0241 (TDD). Complaint forms are available at https://fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx.  

Alaska residents: Contact the Alaska Division of Insurance via email at insurance@alaska.gov, or by phone at 907-269-7900 or 1-800-INSURAK (in-state, 
outside Anchorage). 

Language Assistance 

ATENCIÓN: si habla español, tiene a su disposición servicios gratuitos de asistencia lingüística. Llame al 800-722-1471 (TTY: 711). 

PAUNAWA: Kung nagsasalita ka ng Tagalog, maaari kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 800-722-1471 (TTY: 711). 

注意：如果您使用繁體中文，您可以免費獲得語言援助服務。請致電 800-722-1471 (TTY：711）。 

CHÚ Ý: Nếu bạn nói Tiếng Việt, có các dịch vụ hỗ trợ ngôn ngữ miễn phí dành cho bạn.  Gọi số 800-722-1471 (TTY: 711). 

주의: 한국어를 사용하시는 경우, 언어 지원 서비스를 무료로 이용하실 수 있습니다. 800-722-1471 (TTY: 711) 번으로 전화해 주십시오. 

ВНИМАНИЕ: Если вы говорите на русском языке, то вам доступны бесплатные услуги перевода. Звоните 800-722-1471 (телетайп: 711). 

LUS CEEV: Yog tias koj hais lus Hmoob, cov kev pab txog lus, muaj kev pab dawb rau koj. Hu rau 800-722-1471 (TTY: 711). 

MO LOU SILAFIA: Afai e te tautala  Gagana fa'a Sāmoa, o loo iai auaunaga  fesoasoan, e fai fua e leai se totogi, mo oe, Telefoni mai: 800-722-1471 (TTY: 711). 

ໂປດຊາບ: ຖ້າວ່າ ທ່ານເວ ້ າພາສາ ລາວ, ການບໍລິການຊ່ວຍເຫ ຼື ອດ້ານພາສາ, ໂດຍບ່ໍເສັຽຄ່າ, ແມ່ນມີພ້ອມໃຫ້ທ່ານ. ໂທຣ 800-722-1471 (TTY: 711). 

注意事項：日本語を話される場合、無料の言語支援をご利用いただけます。800-722-1471 （TTY:711）まで、お電話にてご連絡ください。 

PAKDAAR: Nu saritaem ti Ilocano, ti serbisyo para ti baddang ti lengguahe nga awanan bayadna, ket sidadaan para kenyam.  Awagan ti 800-722-1471 (TTY: 711). 

УВАГА! Якщо ви розмовляєте українською мовою, ви можете звернутися до безкоштовної служби мовної підтримки.  Телефонуйте за 

номером 800-722-1471 (телетайп:  711). 

ប្រយ័ត្ន៖  បរើសិនជាអ្នកនិយាយ ភាសាខ្មែរ, បសវាជំនួយខ្ននកភាសា បោយមិនគិត្ឈ្ន លួ គឺអាចមានសំរារ់រំបរ ើអ្នក។  ចូរ ទូរស័ព្ទ   800-722-1471 (TTY: 711)។ 

ማስታወሻ:  የሚናገሩት ቋንቋ ኣማርኛ ከሆነ የትርጉም እርዳታ ድርጅቶች፣ በነጻ ሊያግዝዎት ተዘጋጀተዋል፡ ወደ ሚከተለው ቁጥር ይደውሉ 800-722-1471 (መስማት ለተሳናቸው: 711). 

XIYYEEFFANNAA: Afaan dubbattu Oroomiffa, tajaajila gargaarsa afaanii, kanfaltiidhaan ala, ni argama. Bilbilaa 800-722-1471 (TTY: 711). 

 (. 711)رقم هاتف الصم والبكم:    800-722-1471:  إذا كنت تتحدث اذكر اللغة، فإن خدمات المساعدة اللغوية تتوافر لك بالمجان.  اتصل برقم  ملحوظة

ਧਿਆਨ ਧਿਓ: ਜੇ ਤੁਸੀਂ ਪੰਜਾਬੀ ਬੋਲਿੇ ਹ,ੋ ਤਾਂ ਭਾਸ਼ਾ ਧ ਿੱ ਚ ਸਹਾਇਤਾ ਸੇ ਾ ਤੁਹਾਡੇ ਲਈ ਮੁਫਤ ਉਪਲਬਿ ਹ।ੈ 800-722-1471 (TTY: 711) 'ਤ ੇਕਾਲ ਕਰੋ। 
เรียน: ถา้คุณพูดภาษาไทยคุณสามารถใชบ้ริการช่วยเหลือทางภาษาไดฟ้รี  โทร 800-722-1471 (TTY: 711). 

ACHTUNG: Wenn Sie Deutsch sprechen, stehen Ihnen kostenlos sprachliche Hilfsdienstleistungen zur Verfügung. Rufnummer: 800-722-1471 (TTY: 711). 

UWAGA: Jeżeli mówisz po polsku, możesz skorzystać z bezpłatnej pomocy językowej. Zadzwoń pod numer 800-722-1471 (TTY: 711). 

ATANSYON: Si w pale Kreyòl Ayisyen, gen sèvis èd pou lang ki disponib gratis pou ou.  Rele 800-722-1471 (TTY: 711). 

ATTENTION : Si vous parlez français, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 800-722-1471 (ATS : 711). 

ATENÇÃO: Se fala português, encontram-se disponíveis serviços linguísticos, grátis.  Ligue para 800-722-1471 (TTY: 711). 

ATTENZIONE: In caso la lingua parlata sia l'italiano, sono disponibili servizi di assistenza linguistica gratuiti. Chiamare il numero  800-722-1471 (TTY: 711).  

 تماس بگیريد.   1471-722-800 (TTY: 711): اگر به زبان فارسی گفتگو می کنید، تسهیالت زبانی بصورت رايگان برای شما فراهم می باشد. با  توجه 
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https://ocrportal.hhs.gov/ocr/portal/lobby.jsf
http://www.hhs.gov/ocr/office/file/index.html
https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status
https://fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx
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