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Non-Discrimination Statement and Multi-Language Interpreter Services information are located at 
the end of this document. 
 
Coverage for services, procedures, medical devices and drugs are dependent upon benefit 
eligibility as outlined in the member's specific benefit plan. This Evidence-Based Criteria must be 
read in its entirety to determine coverage eligibility, if any. 
 
This Evidence-Based Criteria provides information related to coverage determinations only and 
does not imply that a service or treatment is clinically appropriate or inappropriate. The provider 
and the member are responsible for all decisions regarding the appropriateness of care. Providers 
should provide BCBSAZ complete medical rationale when requesting any exceptions to these 
guidelines. 
 
The section identified as “Description” defines or describes a service, procedure, medical device 
or drug and is in no way intended as a statement of medical necessity and/or coverage. 
 
The section identified as “Criteria” defines criteria to determine whether a service, procedure, 
medical device or drug is considered medically necessary or experimental or investigational. 
 
State or federal mandates, e.g., FEP program, may dictate that any drug, device or biological 
product approved by the U.S. Food and Drug Administration (FDA) may not be considered 
experimental or investigational and thus the drug, device or biological product may be assessed 
only on the basis of medical necessity. 
 
Evidence-Based Criteria are subject to change as new information becomes available. 
 
For purposes of this Evidence-Based Criteria, the terms "experimental" and "investigational" are 
considered to be interchangeable. 
 
BLUE CROSS®, BLUE SHIELD® and the Cross and Shield Symbols are registered service marks 
of the Blue Cross and Blue Shield Association, an association of independent Blue Cross and 
Blue Shield Plans. All other trademarks and service marks contained in this guideline are the 
property of their respective owners, which are not affiliated with BCBSAZ. 
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Description:  
 
Intraoperative neurophysiologic monitoring 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.  
 
Intraoperative Neurophysiologic Monitoring 
The principal goal of intraoperative neurophysiologic monitoring 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. 
 
Sensory-Evoked Potentials 
Sensory-evoked potentials describe the responses of the sensory pathways to sensory or electrical 
stimuli. Intraoperative monitoring of sensory-evoked potentials is used to assess the functional integrity of 
central nervous system pathways during surgeries that put the spinal cord or brain at risk for significant 
ischemia or traumatic injury. The basic principles of sensory-evoked potential 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 sensory-evoked potentials is commonly used in the following procedures: 
carotid endarterectomy, brain surgery involving vasculature, surgery with distraction compression or 
ischemia of the spinal cord and brainstem, and acoustic neuroma surgery. Sensory-evoked potentials can 
be further categorized by type of stimulation used, as follows. 
 
Somatosensory-Evoked Potentials 
Somatosensory-evoked potentials 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 somatosensory-evoked 
potentials 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 somatosensory-evoked potential monitoring is in individuals undergoing corrective surgery 
for scoliosis. In this setting, somatosensory-evoked potential 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 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 brainstem auditory-evoked potentials have 
been extensively used to monitor auditory function during these procedures. 
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Visual-Evoked Potentials 
Visual-evoked potentials (VEPs) with light flashes are used to track visual signals from the retina to the 
occipital cortex. Visual-evoked potential (VEP) monitoring has been used for surgery on lesions near the 
optic chiasm. However, visual-evoked potentials (VEPs) are very difficult to interpret due to their 
sensitivity to anesthesia, temperature, and blood pressure. 
 
Motor-Evoked Potentials 
Motor-evoked potentials 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. Motor-evoked potentials, 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 intraoperative neurophysiologic monitoring, in which more than 1 technique is used, most 
commonly with somatosensory-evoked potentials and motor-evoked potentials, has also been described. 
 
Electromyogram Monitoring and Nerve Conduction Velocity Measurements 
Electromyogram (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 sensory-evoked potentials but the purpose is similar, to verify that the neural 
pathway is intact. 
 
Electroencephalogram Monitoring 
Spontaneous electroencephalogram (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 a normal EEG activity. Carotid endarterectomy may be done with the individual 
under local anesthesia so that monitoring of cortical function can be directly assessed. 
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▪ Electrocorticography is the recording of EEG activity directly from a surgically exposed cerebral 
cortex. Electrocorticography is typically used to define the sensory cortex and map the critical limits of 
a surgical resection. Electrocorticography recordings have been most frequently used to identify 
epileptogenic regions for resection. In these applications, electrocorticography does not constitute 
monitoring, per se. 

 
Intraoperative neurophysiologic monitoring, including somatosensory-evoked potentials and motor-
evoked potentials using transcranial electrical stimulation, brainstem auditory-evoked potentials, EMG of 
cranial nerves, EEG, and electrocorticography, has broad acceptance, particularly for spine surgery and 
open abdominal aorta aneurysm repairs. These indications have long been considered the 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. Therefore, this evidence review focuses on monitoring of the recurrent laryngeal nerve during 
neck and esophageal surgeries and monitoring of peripheral nerves. 
 
Surgical procedures for which IONM may be recommended:  
 
Examples of spinal procedures:  
▪ Arteriovenous (AV) malformations of the spinal cord  
▪ Brachial or lumbar plexus surgery  
▪ Correction of scoliosis or deformity where there is risk of spinal cord injury  
▪ Decompression of the spinal cord where there is risk of spinal cord injury  
▪ Incision and drainage of paraspinal/epidural abscess of cervical spine  
▪ Invasive spinal rod lengthening  
▪ Multilevel cervical fusion (anterior, posterior, artificial disc arthroplasty)  
▪ Pelvic fracture surgery  
▪ Removal or resection of spinal cord tumor, cyst, or vascular lesion  
▪ Surgery as a result of traumatic injury to the spinal cord  
▪ Surgical stabilization of spine fractures  
▪ Tethered cord release  
▪ Thoracic to L1-L2 lumbar spine surgery  
 
Examples of intracranial procedures:   

▪ Benign and malignant brain neoplasms  
▪ Chiari malformation surgery  
▪ Correction of cerebral vascular aneurysms (e.g., cerebral aneurysm clipping, coil embolization)  
▪ Cortical localization  
▪ Deep brain stimulation  
▪ Endolymphatic shunt for Meniere's disease  
▪ Foramen magnum surgery  
▪ Intracranial arteriovenous (AV) malformations  
▪ Microvascular decompression of cranial nerves (e.g., optic, trigeminal, facial, auditory nerves)  
▪ Oval or round window graft  
▪ Parotid tumor resection  
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▪ Removal of cavernous sinus tumors  
▪ Removal of tumors involving a cranial nerve  
▪ Removal of epileptogenic brain tissue or tumor  
▪ Resection of brain tissue close to the primary motor cortex and requiring brain mapping  
▪ Resection of skull base tumor  
▪ Resection of epileptogenic brain tissue or tumor  
▪ Resection of intracranial vascular lesions  
▪ Resection of acoustic neuroma  
▪ Resection of fourth ventricular cyst  
▪ Surgery as a result of traumatic injury to the brain  
▪ Stereotactic surgery of the brain or brain stem, thalamus, or cerebral cortex  
▪ Surgery for intractable movement disorders  
▪ Surgery for moyamoya disease  
▪ Surgeries targeting epileptogenic foci  
▪ Thalamus tumor resection or thalamotomy  
▪ Vestibular section for vertigo  
 
Examples of vascular procedures:   

▪ Aortic cross-clamping  
▪ Arteriography, during which there is a test occlusion of the carotid artery  
▪ Circulatory arrest with hypothermia (does not include surgeries performed under circulatory bypass 

such as CABG, and ventricular aneurysms)  
▪ Distal aortic procedures, where there is risk of ischemia to the spinal cord  
▪ Surgeries where there is risk for cerebral ischemia (e.g., surgery of the aortic arch, thoracic aorta, 

carotid artery endarterectomy, bronchial artery arteriovenous malformation or tumor, cerebral 
vascular aneurysm, abdominal aneurysm repair, coarctation of the aorta)  

 
 
Criteria:  
 
 Intraoperative neurophysiologic monitoring, which includes somatosensory-evoked potentials, motor-

evoked potentials using transcranial electrical stimulation, brainstem auditory-evoked potentials, 
electromyography of cranial nerves, electroencephalography, and electrocorticography during spinal, 
intracranial, or vascular procedures is considered medically necessary.   

 
 Intraoperative neurophysiologic monitoring of the recurrent laryngeal nerve is considered medically 

necessary in individuals undergoing: 
 

1. High-risk thyroid or parathyroid surgery, including: 
 

▪ Total thyroidectomy 
▪ Repeat thyroid or parathyroid surgery 
▪ Surgery for cancer 
▪ Thyrotoxicosis 
▪ Retrosternal or giant goiter 
▪ Thyroiditis 
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2. Anterior cervical spine surgery associated with ANY of the following increased risk situations: 
 

▪ 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 

▪ Multilevel anterior cervical discectomy and fusion  
▪ Preexisting recurrent laryngeal nerve pathology, when there is residual function of the 

recurrent laryngeal nerve 
 
 Intraoperative neurophysiologic monitoring of the recurrent laryngeal nerve during anterior cervical 

spine surgery not meeting the criteria above or during esophageal surgeries is considered 
experimental or investigational when any ONE or more of the following criteria are met: 

 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement of the net health outcome; or 
4. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives; or 
5. Insufficient evidence to support improvement outside the investigational setting. 

 Intraoperative monitoring of visual-evoked potentials is considered experimental or investigational 
when any ONE or more of the following criteria are met: 

 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement of the net health outcome; or 
4. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives; or 
5. Insufficient evidence to support improvement outside the investigational setting. 

 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 
experimental or investigational when any ONE or more of the following criteria are met: 

 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement of the net health outcome; or 
4. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives; or 
5. Insufficient evidence to support improvement outside the investigational setting. 
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 Intraoperative electromyography and nerve conduction velocity monitoring during surgery on the 
peripheral nerves is considered experimental or investigational when any ONE or more of the 
following criteria are met: 

 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement of the net health outcome; or 
4. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives; or 
5. Insufficient evidence to support improvement outside the investigational setting. 
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Policy Revisions: 
 
06/04/24 Updated: Resources section 
04/02/24 Updated: Description section 
06/20/23 Added:  “Insufficient evidence to support improvement of the net health outcome;  

or”, and “Insufficient evidence to support improvement of the net health 
outcome as much as, or more than, established alternatives, or” to 
experimental or investigational criteria. 

06/20/23 Revised: “Insufficient evidence to support improvement outside the investigational 
setting” from #3 to #5 in experimental or investigational criteria; Section 
from “Medicine” to “Surgery”. 

06/20/23 Updated: Literature to Resources 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

EVIDENCE-BASED CRITERIA  ORIGINAL EFFECTIVE DATE: 09/19/22  
SECTION: SURGERY  LAST REVIEW DATE: 06/04/24 
  CURRENT EFFECTIVE DATE:  06/04/24 
 LAST CRITERIA REVISION DATE: 06/20/23 
NEXT ANNUAL REVIEW DATE: 2ND QTR 2025 ARCHIVE DATE:  
 

 
INTRAOPERATIVE NEUROPHYSIOLOGIC MONITORING 
 

O450.29.docx      Page 16 of 17 

Non-Discrimination Statement: 
 
Blue Cross Blue Shield of Arizona (BCBSAZ) complies with applicable Federal civil rights laws 
and does not discriminate on the basis of race, color, national origin, age, disability or sex. 
BCBSAZ provides appropriate free aids and services, such as qualified interpreters and written 
information in other formats, to people with disabilities to communicate effectively with us. 
BCBSAZ also 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, call (602) 864-4884 for Spanish and (877) 475-4799 for all other languages and other aids 
and services. 
 
If you believe that BCBSAZ has failed to provide these services or discriminated in another way 
on the basis of race, color, national origin, age, disability or sex, you can file a grievance with: 
BCBSAZ’s Civil Rights Coordinator, Attn: Civil Rights Coordinator, Blue Cross Blue Shield of 
Arizona, P.O. Box 13466, Phoenix, AZ 85002-3466, (602) 864-2288, TTY/TDD (602) 864-4823, 
crc@azblue.com. You can file a grievance in person or by mail or email. If you need help filing a 
grievance BCBSAZ’s 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 Avenue SW., Room 509F, HHH Building, Washington, DC 
20201, 1–800–368–1019, 800–537–7697 (TDD). Complaint forms are available at 
http://www.hhs.gov/ocr/office/file/index.html 
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