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The following Protocol contains medical necessity criteria that apply for this service. It is 
applicable to Medicare Advantage products unless separate Medicare Advantage criteria are 
indicated. If the criteria are not met, reimbursement will be denied and the patient cannot be 
billed. Preauthorization is not required. Please note that payment for covered services is subject 
to eligibility and the limitations noted in the patient’s contract at the time the services are 
rendered. 

 

Description 

Magnetoencephalography (MEG) is a noninvasive functional imaging technique in which weak magnetic forces 
are recorded externally. When this information is superimposed on an anatomic image of the brain, typically a 
magnetic resonance imaging (MRI) scan, the image is referred to as magnetic source imaging (MSI). This 
technique has been studied for identifying “eloquent” areas of the brain for neurosurgical planning and for use 
in localization of epileptic foci. 

Background  

Magnetoencephalography (MEG) is a noninvasive functional imaging technique in which the weak magnetic 
forces associated with the electrical activity of the brain are recorded externally. Using mathematical modeling, 
the recorded data are then analyzed to provide an estimated location of the electrical activity. This information 
can be superimposed on an anatomic image of the brain, typically a magnetic resonance imaging (MRI) scan, to 
produce a functional/anatomic image of the brain, referred to as magnetic source imaging or MSI. The primary 
advantage of MSI is that while the conductivity and thus the measurement of electrical activity as recorded by 
the electroencephalogram (EEG) is altered by surrounding brain structures, the magnetic fields are not. 
Therefore, MSI permits a high-resolution image.  

The technique is sophisticated. Detection of the weak magnetic fields depends on gradiometer detection coils 
coupled to a superconducting quantum interference device (SQUID), which requires a specialized room shielded 
from other magnetic sources. Mathematical modeling programs based on idealized assumptions are then used 
to translate the detected signals into functional images. In its early evolution, clinical applications were limited 
by the use of only one detection coil requiring lengthy imaging times, which, because of body movement, were 
also difficult to coordinate with the MRI. However, more recently, the technique has evolved to multiple 
detection coils arranged in an array that can provide data more efficiently over a wide extracranial region.  

One clinical application is localization of the pre- and postcentral gyri as a guide to surgical planning in patients 
scheduled to undergo neurosurgery for epilepsy, brain neoplasms, arteriovenous malformations, or other brain 
disorders. These gyri contain the “eloquent” sensorimotor areas of the brain, the preservation of which is 
considered critical during any type of brain surgery. In normal situations, these areas can be identified 
anatomically by MRI, but frequently the anatomy is distorted by underlying disease processes. In addition, the 
location of the eloquent functions is variable, even among healthy patients. Therefore, localization of the 
eloquent cortex often requires such intraoperative invasive functional techniques as cortical stimulation with 
the patient under local anesthesia or somatosensory-evoked responses on electrocorticography (ECoG). While 
these techniques can be done at the same time as the planned resection, they are cumbersome and can add up 
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to 45 minutes of anesthesia time. Furthermore, sometimes these techniques can be limited by the small surgical 
field. A preoperative test, which is often used to localize the eloquent hemisphere, is the Wada test. MEG/MSI 
has been proposed as a substitute for the Wada test.  

Another related clinical application is localization of epileptic foci, particularly for screening of surgical 
candidates and surgical planning. Alternative techniques include MRI, positron emission tomography (PET), or 
single photon emission computed tomography (SPECT) scanning. Anatomic imaging (i.e., MRI) is effective when 
epilepsy is associated with a mass lesion, such as a tumor, vascular malformation, or hippocampal atrophy. If an 
anatomic abnormality is not detected, patients may undergo a PET scan. In a small subset of patients, extended 
ECoG or stereotactic electroencephalography EEG (SEEG) with implanted electrodes is considered the gold 
standard for localizing epileptogenic foci. MEG/MSI has principally been investigated as a supplement to or an 
alternative to invasive monitoring. 

 

Policy (Formerly Corporate Medical Guideline) 

Magnetoencephalography/magnetic source imaging for the purpose of determining the laterality of language 
function, as a substitute for the Wada test, in patients being prepared for surgery for epilepsy, brain tumors, and 
other indications requiring brain resection, may be considered medically necessary. 

Magnetoencephalography/magnetic source imaging as a part of the preoperative evaluation of patients with 
intractable epilepsy (seizures refractory to at least two first-line anticonvulsants) may be considered medically 
necessary, when standard techniques such as MRI and EEG do not provide satisfactory localization of epileptic 
lesion(s). 

Magnetoencephalography/magnetic source imaging is considered investigational for all other indications. 

 

 

Services that are the subject of a clinical trial do not meet our Technology Assessment Protocol criteria and are 
considered investigational. For explanation of experimental and investigational, please refer to the Technology 
Assessment Protocol. 

It is expected that only appropriate and medically necessary services will be rendered. We reserve the right to 
conduct prepayment and postpayment reviews to assess the medical appropriateness of the above-referenced 
procedures. Some of this Protocol may not pertain to the patients you provide care to, as it may relate to 
products that are not available in your geographic area. 
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