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AMYVID PET SCAN IN ALZHEIMER’S DISEASE 
Policy # 546 
Implementation Date: 1/3/14 
Review Dates: 3/19/15, 2/11/16, 2/16/17, 2/15/18, 2/11/19, 2/20/20, 2/18/21, 1/18/22, 2/27/23, 2/21/24 
Revision Dates: 

Description 
Dementia is a disorder that is characterized by impairment of memory and at least one other cognitive 
domain (e.g., aphasia, apraxia, agnosia, executive function). These must represent a decline from 
previous levels of function and be severe enough to interfere with daily function and independence. 
Alzheimer’s disease (AD) is the most common form of dementia in the elderly, accounting for 60% to 80% 
of  cases, and it is estimated to affect more than 4 million Americans. AD is a neurodegenerative disorder 
of  uncertain cause and pathogenesis which primarily affects older adults. While treatments are available 
that can slow the course of the disease and/or ameliorate some symptoms, there are no disease 
modifying therapies, there is no cure, and the disease inevitably progresses in all patients.  
Def initive diagnosis of AD requires histopathologic examination, which is rarely done except 
posthumously. The diagnosis of AD in practice depends on clinical criteria. The role of laboratory and 
imaging investigations is mainly to exclude other diagnoses. Neuropsychological testing may provide 
conf irmatory information and aid in patient management. Clinicians should also consider potential 
contributors to the dementia syndrome such as adverse effects of medication, depression, and metabolic 
disorders and deficiencies.  
Recently, amyloid PET tracers that measure amyloid lesion burden in the brain have been developed and 
are under investigation as a tool to positively diagnose AD in vivo, aid in prognosis, and differentiate AD 
f rom other causes of dementia. Amyvid (Florbetapir F18, Lilly, Indianapolis, IN) has been approved by the 
U.S. Food and Drug Administration for this purpose.  
Amyvid is FDA approved for PET imaging of the brain to estimate beta-amyloid neuritic plaque density in 
adult patients with cognitive impairment who are being evaluated for AD and other causes of cognitive 
decline. A negative Amyvid scan indicates sparse-to-no neuritic plaques and is inconsistent with a 
neuropathological diagnosis of AD at the time of image acquisition; a negative scan result reduces the 
likelihood that a patient’s cognitive impairment is due to AD. A positive Amyvid scan indicates moderate-
to-f requent amyloid neuritic plaques. Neuropathological examinations have shown this amount of amyloid 
neuritic plaque is present in patients with AD, but may also be present in patients with other types of 
neurologic conditions, as well as older people with normal cognition; Amyvid is an adjunct to other 
diagnostic evaluations. 

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

Select Health does NOT cover Amyvid PET scans in the evaluation of Alzheimer’s disease; 
this is considered not medically necessary as current therapies are not covered. 

 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
 

MEDICAL POLICY 
 



 
 

     

   

  
 

  

  
 

 
  

  
 

 
 

 

 
 

  
   

 
 

  
     

  
 

 
 

   
   

  

   

   
 

 
   

            
      

  
       

    
    
   

       
      

       

Radiology Policies, Continued 
Amyvid™ PET Scan in Alzheimer’s Disease, continued 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information
Two systematic reviews and nine primary literature articles met inclusion criteria for this report. Hayes 
noted what other authors have (see Johnson et al. or BCBS TEC, for example), that the clinical utility of 
ruling out beta amyloid remains to be proven. Earlier this year, BCBS TEC performed a review on 
f lorbetapir F18 PET tracing for Alzheimer’s disease and concluded that there is insufficient evidence 
linking the test results to an improvement in patient outcomes. Hayes has only completed a Prognosis 
Report, which also supports the lack of defined clinical utility for Amyvid PET testing. 
The nine primary articles demonstrated some degree of clinical validity in that they showed that the test 
can detect amyloid, which has been linked to Alzheimer’s disease. However, none of the papers were 
able to demonstrate clinical utility and an improvement in outcomes. The most thorough analysis was 
published by Johnson et al., which illustrated a task forces’ recommendation for when amyloid imaging is 
most appropriate. The task force did not demonstrate that after use of amyvid imaging the ability of a 
clinician to change treatment outcomes was improved. 
In summary, littleevidence exists pertaining to the clinical utility of Amyvid PET imaging in the diagnosis 
of  Alzheimer’s disease (GRADE 2C). 

Billing/Coding Information 
CPT CODES 
78608 Brain imaging, positron emission tomography (PET); metabolic evaluation 
78609 Brain imaging, positron emission tomography (PET); perfusion evaluation 

HCPCS CODES 

A9552 Fluorodeoxyglucose F-18 FDG, diagnostic, per study dose, up to 45 millicuries 

A9586 Florbetapir F18, diagnostic, per study dose, up to 10 millicuries 

Key References 
1. Administration, FaD. (2012). FDA approves imaging drug Amyvid. April 11, 2012. U.S. Department of Health & Human Services. 

Available: http://www.fda.gov/downloads/drugs/guidance/complinaceregulatoryinformation/enforcementactivitiesbyfda/
warninglettersandnoticeofviolationlettertopharmaceuticalcompanies/ucm318388.pdf Date Accessed: October 18, 2013 

2. Association, As. (2012) Alzheimer's Association Statement of FDA Approval of Florbetapir (Amyvid). Alzheimer's Association. 
Available: http://www.alz.org/documents_custom/amyvid.pdf. Date Accessed: October 3, 2013. 

3. Braak, H, Braak, E. (1991). Neuropathological stageing of Alzheimer-related changes. Acta Neuropathol 82.4: 239-59. 
4. Clark, CM, Schneider, JA, Bedell, BJ, et al. (2011). Use of florbetapir-PET for imaging beta-amyloid pathology. JAMA 305.3: 275- 
5. Consensus recommendations for the postmortem diagnosis of Alzheimer's disease. The National Institute on Aging, and Reagan

Institute Working Group on Diagnostic Criteria for the Neuropathological Assessment of Alzheimer's Disease. (1997). Neurobiol 
Aging 18.4 Suppl: S1-2. 

6. Doraiswamy, PM, Sperling, RA, Coleman, RE, et al. (2012). Amyloid-beta assessed by florbetapir F 18 PET and 18-month 
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Radiology Policies, Continued 
Amyvid™ PET Scan in Alzheimer’s Disease, continued 

cognitive decline: a multicenter study. Neurology 79.16: 1636-44. 
7. Fleisher, AS, Chen, K, Quiroz, YT, et al. (2012). Florbetapir PET analysis of amyloid-beta deposition in the presenilin 1 E280A 

autosomal dominant Alzheimer's disease kindred: a cross-sectional study. Lancet Neurol 11.12: 1057-65. 
8. Grabowski, TJ. (2013) Clinical manifestations and diagnosis of Alzheimer disease. January 31, 2013. Up to Date. Available: 

http://www.uptodate.com/contents/clinical-manifestations-and-diagnosis-of-alzheimer-
disease?detectedLanguage=en&source=search_result&search=alzheimers&selectedTitle=2~150&provider=noProvider. Date 
Accessed: September 30, 2013. 

9. Hayes Inc. (2013) Prognosis Report. Hayes Inc.Date Accessed: November 27, 2013. 
10. Hsiao, IT, Huang, CC, Hsieh, CJ, et al. (2013). Perfusion-like template and standardized normalization-based brain image 

analysis using 18F-florbetapir (AV-45/Amyvid) PET. Eur J Nucl Med Mol Imaging 40.6: 908-20. 
11. Johnson, KA, Minoshima, S, Bohnen, NI, et al. (2013). Appropriate use criteria for amyloid PET: a report of the Amyloid Imaging

Task Force, the Society of Nuclear Medicine and Molecular Imaging, and the Alzheimer's Association. Alzheimers Dement 9.1: 
e-1-16. 

12. Kawas, CH, Greenia, DE, Bullain, SS, et al. (2013). Amyloid imaging and cognitive decline in nondemented oldest-old: the 90+ 
Study. Alzheimers Dement 9.2: 199-203.Shadlen, MF. (2013) Evaluations of Cognitive Impairment and Dementia.  August 3, 
2012. Up to Date. Available: http://www.uptodate.com/contents/evaluation-of-cognitive-impairment-and-
dementia?source=search_result&search=dementia&selectedTitle=1~150. Date Accessed: November 25, 2013. 

13. Knopman, DS, DeKosky, ST, Cummings, JL, et al. (2001). Practice parameter: diagnosis of dementia (an evidence-based 
review). Report of the Quality Standards Subcommittee of the American Academy of Neurology. Neurology 56.9: 1143-53. 

14. Kobylecki, C, Langheinrich, T, Hinz, R, et al. (2013). A positron emission tomography study of [18f]-florbetapir in Alzheimer's 
disease and frontotemporal dementia. J Neurol Neurosurg Psychiatry 84.11: e2.

15. Lilly. (2013) Indications and Usage. Lilly. Available: http://www.amyvidhcp.com/Pages/index.aspx. Date Accessed: October 1, 
2013. 

16. Markowitsch, HJ, Staniloiu, A. (2012). Amnesic disorders. Lancet 380.9851: 1429-40. 
17. McKhann, GM, Knopman, DS, Chertkow, H, et al. (2011). The diagnosis of dementia due to Alzheimer's disease: 

recommendations from the National Institute on Aging-Alzheimer's Association workgroups on diagnostic guidelines for 
Alzheimer's disease. Alzheimers Dement 7.3: 263-9. 

18. Mendez, MF, Sabodash, V. (2013). Clinical Amyloid Imaging in Logopenic Progressive Aphasia. Alzheimer Dis Assoc Disord. 
19. Peters, F, Collette, F, Degueldre, C, et al. (2009). The neural correlates of verbal short-term memory in Alzheimer's disease: an 

fMRI study. Brain 132.Pt 7: 1833-46. 
20. Phung, TK, Andersen, BB, Hogh, P, et al. (2007). Validity of dementia diagnoses in the Danish hospital registers. Dement 

Geriatr Cogn Disord 24.3: 220-8. 
21. Romano, M, Buratti, E. (2013). Florbetapir F 18 for brain imaging of beta-amyloid plaques. Drugs Today (Barc) 49.3: 181-93.
22. Schupf, N, Kapell, D, Nightingale, B, et al. (1998). Earlier onset of Alzheimer's disease in men with Down syndrome. Neurology 

50.4: 991-5. 
23. TEC, B. (2013) Beta Amyloid Imaging with Positron Emission Tomography (PET) for Evaluation of Suspected Alzheimer's 

Disease or Other Causes of Cognitive Decline. BCBS. Available: http://www.bcbs.com/blueresources/tec/vols/27/beta-amyloid-
imaging-with.html. Date Accessed: October 1, 2013. 

24. Zola-Morgan, S, Squire, LR, Amaral, DG. (1986). Human amnesia and the medial temporal region: enduring memory
impairment following a bilateral lesion limited to field CA1 of the hippocampus. J Neurosci 6.10: 2950-67. 

Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
this Service only for purposes set forth in these Conditions of Use. 
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BREAST THERMOGRAPHY 
Policy # 451 
Implementation Date: 8/9/10 
Review Dates: 9/15/11, 7/18/13, 8/28/14, 8/20/15, 8/25/16, 8/17/17, 7/20/18, 6/10/19, 6/18/20, 6/17/21, 
5/19/22, 6/1/23  
Revision Dates:   

Description 
After skin cancer, breast cancer is the most common cancer diagnosed in women in the United States.  
Though breast cancer rates have fallen in recent years, for many women, breast cancer is a feared 
disease. Public support for breast cancer awareness and research funding has helped improve the 
diagnosis and treatment of breast cancer. It is thought this has led to improved breast cancer survival 
rates and a decline in the number of deaths due to earlier identification of less advanced disease. 
In an ef fort to detect cancer early, prior to clinical presentation at a time when a cure of the disease is 
most likely, a variety of imaging modalities are currently employed. These include analog or digital 
mammography, breast ultrasound, breast MRI, and nuclear medicine. Mammography remains the 
mainstay of screening for breast cancer. Mammography may detect cancer one-and-a-half to four years 
before a cancer becomes clinically evident. Ultrasonography is commonly used for diagnostic follow-up of 
an abnormality seen on screening digital mammography, to clarify features of a potential lesion. Causes 
for an incomplete evaluation include technical factors such as suboptimal images due to either improper 
positioning or motion; or a questionable lesion not fully evaluated on the standard screening views; or 
unavailability of prior mammograms to confirm stability of a possible focal or diffuse abnormality. The role 
of  magnetic resonance imaging (MRI) for breast cancer screening is emerging; currently MRI screening in 
combination with mammography is targeted to high-risk patients. 
Thermography is an alternative diagnostic modality proposed by some as an alternative to mammography 
due to the lack of x-ray exposure and need for breast compression. It measures and maps the heat on 
the surface of the breast using a special heat-sensing camera. It is based on the idea that the 
temperature rises in areas with increased blood flow and metabolism, which could be a sign of a tumor.   
Inf rared rays are found in the electromagnetic spectrum within the wavelengths of 0.75 µm–1 mm. Human 
skin emits infrared radiation mainly, in the 2–20 µm wavelength range. As precancerous and malignant 
tissue types recruit existing and create new blood vessels to supply the tumor with nutrition, the 
temperature in that area increases. Digital infrared thermal imaging (DITI) is a means to detect the 
increased emission of heat from breast cancer cells.  

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 
 
Select Health does NOT cover breast thermography as current evidence fails to demonstrate 

adequate sensitivity of breast thermography when used as a screening modality. Use of breast 
thermography meets the plan’s definition of experimental/investigational. 

 
 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
 

MEDICAL POLICY 
 



 
 

     

   

  
 

  

  
 

 
  

  
 

 
  

   
 
 

  
 

 
 

 
 
 

 
  

  
 
 

 
  

 
 

 
  

 

 

 
  

  
    
 

   
  

Radiology Policies, Continued 
Breast Thermography, continued 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
A technology assessment performed in May 2010 identified the issue of breast thermography vs. 
mammography as a screening tool for breast cancer as not being new. The issue was explored and 
seemingly answered in the 1970s and 1980s with a determination that mammography was the superior 
methodology. This is seemingly supported by the volume of studies related to each modality. Numerous 
papers on the use of mammography have been published in the last 5 years while only 3 peer-reviewed 
papers were found for DITI of  breast cancer fitting our search criteria. Proponents of the technology 
advocate DITIs use for its lack of ionizing radiation, compression, and future risk of radiation-induced 
breast cancer. Arora et al. found DITI to have 97% sensitivity, 44% specificity, and 82% negative 
predictive value. This contrasts with Ng et al., who found an accuracy of 81%, 100% sensitivity, and 71% 
specificity in identifying breast cancer but is congruent with Li et al. who indicated 96% sensitivity and 
52% specificity. One concern in the Ng paper is the extensive use of statistical modeling (i.e., artificial 
neural networks, regression and receiver operating characteristics, linear regression, and radial basis 
function network) to achieve data outcomes. The paper concludes that even with statistically significant 
outcomes, thermography should be adjunctive to mammography. In neither the 3 papers cited, nor the 
Adelaide Health Technology Assessment, is DITI advised as a replacement for mammography but only to 
be used in conjunction with ultrasound and mammography. 
In summary, updated evidence does not support thermography as the preferred screening tool for breast 
cancer. Despite DITI’s comparable sensitivity to mammography, this technology seems to lack specificity 
(10%–40% lower than mammography) particularly in detecting early breast cancer to warrant coverage, 
especially, given the alternative technologies available. 

Billing/Coding Information 
Not covered: Investigational/Experimental/Unproven for this condition 
CPT CODES 
93740 Temperature gradient studies 

HCPCS CODES 

No specific codes identified 

Key References 
1. 1. Adelaide Health Technology Assessment. (2009) New and emerging technologies for breast cancer detection: Australia and 

New Zealand Horizon Scanning Network. 
2. Amalu, WC. (2002). A Review of Breast Thermography. 
3. American Cancer Society. (2010). Mammograms and Other Breast Imaging Procedures. What is a mammogram? Date 

Accessed: May 3, 2010. 
4. Arora, N, Martins, D, Ruggerio, D, et al. (2008). Effectiveness of a noninvasive digital infrared thermal imaging system in the 

detection of breast cancer. Am J Surg, 196.4: 523-6. 
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Radiology Policies, Continued 
Breast Thermography, continued 

5. Beasley, JM, Coronado, GD, Livaudais, J, et al. (2010). Alcohol and risk of breast cancer in Mexican women. Cancer Causes
Control. 

6. Benzon Larsen, S, Vogel, U, Christensen, J, et al. (2010). Interaction between ADH1C Arg(272)Gln and alcohol intake in 
relation to breast cancer risk suggests that ethanol is the causal factor in alcohol related breast cancer. Cancer Lett. 

7. Clinic, M. (2010). Breast Cancer. Definition. 
8. Diakides, NAB, J.D. (2008). Medical infrared imaging. 2006. Taylor & Francis Group. 
9. Ferrini, R, Mannino, E, Ramsdell, E, et al. (1996). Screening mammography for breast cancer: American College of Preventive 

Medicine practice policy statement. Am J Prev Med, 12.5: 340-1. 
10. Nasui, B, Popa, M, Curseu, D, et al. (2009). [Alcohol intake in relationship with the breast cancer]. Rev Med Chir Soc Med Nat 

Iasi, 113.3: 858-63. 
11. National Cancer Institute. (2010). Breast Cancer. April 30, 2010. 
12. National Cancer Institute. (2010). SEER Camcer Statistics Review 1975-2007. SEER. April 30, 2010. 
13. Ng, EY, Kee, EC. (2008). Advanced integrated technique in breast cancer thermography. J Med Eng Technol, 32.2: 103-14. 
14. Rosenberg, RD, Hunt, WC, Williamson, MR, et al. (1998). Effects of age, breast density, ethnicity, and estrogen replacement 

therapy on screening mammographic sensitivity and cancer stage at diagnosis: review of 183,134 screening mammograms in 
Albuquerque, New Mexico. Radiology, 209.2: 511-8. 

15. Saslow, D, Boetes, C, Burke, W, et al. (2007). American Cancer Society guidelines for breast screening with MRI as an adjunct
to mammography. CA Cancer J Clin, 57.2: 75-89. 

16. Stevens, VL, McCullough, ML, Sun, J, et al. (2010). Folate and other one-carbon metabolism-related nutrients and risk of 
postmenopausal breast cancer in the Cancer Prevention Study II Nutrition Cohort. Am J Clin Nutr. 

17. Tan, JM, Ng, EY, Acharya, RU, et al. (2009). Comparative study on the use of analytical software to identify the different stages
of breast cancer using discrete temperature data. J Med Syst, 33.2: 141-53. 

18. USDoHH Services. (2009). Mammograms. 
19. Venkataraman, S. (2010). Breast imaging: Mammography and ultrasonography. May 3, 2010. 
20. Wald, NJ, Murphy, P, Major, P, et al. (1995). UKCCCR multicentre randomised controlled trial of one and two view 

mammography in breast cancer screening. BMJ 311.7014: 1189-93. 
21. Yankaskas, BC, Haneuse, S, Kapp, JM, et al. (2010). Performance of first mammography examination in women younger than 

40 years. J Natl Cancer Inst, 102.10: 692-701. 

Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
this Service only for purposes set forth in these Conditions of Use. 
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BREAST TOMOSYNTHESIS 
Policy # 415 
Implementation Date: 5/11/09 
Review Dates: 4/22/10, 4/12/12, 6/20/13, 6/16/16, 6/15/17, 7/20/18, 6/10/19, 6/18/20, 6/17/21, 5/19/22, 
6/1/23  
Revision Dates: 2/07/11, 1/28/14, 1/1/15, 1/9/15 

Description 
Breast cancer is the most common noncutaneous cancer in women. The National Cancer Institute 
indicates that in 2009, the estimated new cases of deaths from breast cancer in the United States were 
192,370 in women and 1,910 in men.  
Standard approaches to screening and diagnosis of breast cancer are analog or digital mammography, 
breast ultrasound, and breast MRI. Mammography or full-field digital mammography (FFDM) remains the 
mainstay of screening for breast cancer. Mammography may detect cancer one-and-a-half to four years 
before a cancer becomes clinically evident. 
Ultrasonography is commonly used for diagnostic follow-up of an abnormality seen on screening digital 
mammography, to clarify features of a potential lesion. Ultrasound is used to further evaluate masses or 
asymmetries and can differentiate a solid mass from a cyst. Ultrasonography is also used to provide 
guidance for biopsies and other interventions. It is the first line of imaging in a woman who is pregnant or 
less than thirty years old with focal breast symptoms or f indings.  
The role of  magnetic resonance imaging (MRI) for breast cancer screening is emerging; currently MRI 
screening, in combination with mammography is targeted to high-risk patients. Screening MRI is 
recommended for women with an approximately 20%–25% or greater lifetime risk of breast cancer, 
including women with a strong family history of breast or ovarian cancer and women who were treated for 
Hodgkin’s disease. 
The combination of MRI and mammography is recommended by the American Cancer Society in women 
at high risk of breast cancer (≥ 20% to 25% lifetime risk), as defined by risk prediction models based 
primarily on family history. The cancer mortality risk in this population is assumed to be high enough to 
justify the increased cost and numbers of follow-up procedures that would be generated because of low 
specificity. 
Tomosynthesis is a tomographic application of digital mammography. The tomosynthesis acquisition 
mimics conventional mammography with regards to breast positioning and compression, but unlike 
conventional mammography, the x-ray tube takes multiple low-dose exposures as it moves through a 
limited (e.g., 30°) arc of motion. The individual images are then reconstructed into a series of thin high-
resolution slices that can be displayed individually or in a dynamic ciné mode, with a total radiation dose 
similar to conventional mammography.  

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

Select Health covers breast tomosynthesis as a screening and diagnostic modality in the 
assessment and management of breast cancer.  

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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Radiology Policies, Continued 
Breast Tomosynthesis, continued 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
Previous reviews of breast tomosynthesis (BT) in 2008 and 2011 failed to identify sufficient evidence for 
this technology to be considered proven. Since the previous review of this technology in 2011, two 
systematic reviews and thirteen primary literature articles have been published which met inclusion 
criteria for this review. The studies evaluated the results of more than 59,000 patients who underwent 
mammography and/or BT. Most of the articles report taking into consideration inter-rater reliability, recall 
rates, cancer detection rate, and study design. 
Since the previous review, most of the primary literature articles assess similar endpoints. Both the 
systematic reviews and 11 of 13 (85%) of the primary literature articles used BT specifically for screening. 
With regards to their findings, several key endpoints are assessed—inter-rater reliability, recall rates, 
cancer detection, and comparative outcomes to digital mammography. The following summarizes these 
f indings on several of these areas: 

• Inter-rater Reliability: Kappa statistics (a statistical measure of inter-rater reliability with values 
between 0 and 1 where 0 is no agreement at all and 1 is complete agreement) were reported 
by two authors. Both these papers compared FFDM to BT and compared the conclusions of 
f ive radiologists when viewing each type of image. The average kappa statistic was 0.90. 
Where kappa statistics were not reported but where there were multiple readers, decreases in 
recall rates and increases in area under the curve were still identified with use of BT. 

• Recall Rates: Ten of  the thirteen papers (77%) addressed the potential for a decrease in recall 
rates with the use of BT. With the exception of the Rafferty et al. paper, which reported a recall 
reduction rate of 6–67%, from which reasonable conclusions cannot be drawn, the average 
recall reduction rate with the use of BT was 27.5% (range = 17.2-37%). 

• Cancer Detection: There was an inherent inclusion bias against tomosynthesis with respect to 
cancer detection in a screening population. Many cancers were acquired in patients scheduled 
for biopsy and had been detected on conventional mammograms as part of standard screening 
evaluations. It is likely that studies underestimate the potential gains in sensitivity that might 
occur in clinical practice. For example, the study by Gennaro et al., both CC and MLO images 
were acquired with FFDM, but this information was compared to BT, which only assessed MLO 
images. This in turn will decrease the sensitivity of BT as it compares to FFDM. All studies that 
addressed cancer detection noted an increase in detection with the use of BT. Studies varied, 
however, in their ability to increase cancer detection to a statistically significant degree. 

Specific to comparative sensitivity and specificity to FFDM, all 13 papers illustrated noninferiority to 2D 
mammography when used as either a screening tool or in follow-up imaging studies. These studies 
showed sensitivities for breast tomosynthesis, ranging from 76.2% to 100%, compared with 64.1% to 
97.5% for full field digital mammography. Similarly, specificity for BT ranged from 74.2 to 92% in these 
studies compared with a range of 51% to 83% for FFDM. In those studies which looked at recall rates, 
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Radiology Policies, Continued 
Breast Tomosynthesis, continued 

studies identified a reduction in recall rates ranging from 17.2% to 37%. 
There is a degree of heterogeneity that exists between the papers that make clear and concise inferences 
regarding how BT will be used in routine practice difficult. Some studies used a combined technique 
comparing BT + FFDM to FFDM alone; some were prospective where others were retrospective; some 
papers assessed BT as a triage tool after FFDM had been done; some used BT as a screening tool and 
others used it as a diagnostic test. 
In conclusion, based upon the updated published evidence, breast tomosynthesis appears to be a be a 
tool that is non-inferior to FFDM, decreases recall rates, identifies a statistically significant and non-
significant number of breast cancers unidentifiable in FFDM, and has a better area under the curve 
statistic than does FFDM (GRADE 1B). 

Billing/Coding Information 
CPT CODES 
77067 Screening mammography, bilateral (2-view study of each breast), including computer-

aided detection (CAD) when performed 
77061 Digital breast tomosynthesis; unilateral 
77062 Digital breast tomosynthesis; bilateral 
77063 Screening Digital breast tomosynthesis, bilateral (List separately in addition to code for 

primary procedure) 

HCPCS CODES 
G0202 Screening mammography, producing direct digital image, bilateral, all views 
G0204 Diagnostic mammography, producing direct 2-d digital image, bilateral, all views 
G0206 Diagnostic mammography, producing direct 2-d digital image, unilateral, all views 
G0279 Diagnostic digital breast tomosynthesis, unilateral or bilateral (list separately in addition 

to G0204 or G0206) 
D24.9 Benign neoplasm of unspecified breast 
D48.60 Neoplasm of uncertain behavior of unspecified breast 
D48.61 Neoplasm of uncertain behavior of right breast 
D48.62 Neoplasm of uncertain behavior of left breast 
D49.3 Neoplasm of unspecified behavior of breast 
N63 Unspecified lump in breast 
R92.0 Mammographic microcalcification found on diagnostic imaging of breast 
R92.1 Mammographic calcification found on diagnostic imaging of breast 
R92.8 Other abnormal and inconclusive findings on diagnostic imaging of breast 
Z12.31 Encounter for screening mammogram for malignant neoplasm of breast 
Z12.39 Encounter for other screening for malignant neoplasm of breast 

Key References
1. Administration, F.a.D. Selenia Dimensions 3D System - P080003. 2013 May 20, 2013 [cited 2013 August 19]; Available from:
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/DeviceApprovalsandClearances/Recently-
ApprovedDevices/ucm246400.htm.
2. Altekruse, S., C. Kosary, and M. Krapcho. SEER Cancer Statistics Review, 1975-2007. 2009 November 2009 [cited 2010 January 
10]; Available from: http://seer.cancer.gov/csr/1975_2007/browse_csr.php?section=4&page=sect_04_table.09.html.
3. American Society of Breast Disease. American Society of Breast Disease Statement on Digital Breast Tomosynthesis. 2013  
[cited 2014 January 20]. 
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4. Arora, N., et al., Effectiveness of a noninvasive digital infrared thermal imaging system in the detection of breast cancer. Am J 
Surg, 2008. 196(4): p. 523-6. 
5. Baker, J.A. and J.Y. Lo, Breast tomosynthesis: state-of-the-art and review of the literature. Acad Radiol, 2011. 18(10): p. 1298-
310. 
6. Beasley, J.M., et al., Alcohol and risk of breast cancer in Mexican women. Cancer Causes Control, 2010.
7. Benzon Larsen, S., et al., Interaction between ADH1C Arg(272)Gln and alcohol intake in relation to breast cancer risk suggests 
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2012. 133(1): p. 267-71. 
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40. Zuley, M.L., et al., Digital breast tomosynthesis versus supplemental diagnostic mammographic views for evaluation of
noncalcified breast lesions. Radiology, 2013. 266(1): p. 89-95. 

Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
this Service only for purposes set forth in these Conditions of Use. 
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FUNCTIONAL MAGNETIC RESONANCE IMAGING  

Policy # 628 
Implementation Date: 9/18/18 
Review Dates: 10/15/19, 10/15/20, 11/18/21, 9/15/22, 10/24/23 
Revision Dates: 12/28/20                   

Description 
Functional magnetic resonance imaging (fMRI) measures the small changes in blood flow that occur with 
brain activity. It may be used to examine the brain’s functional anatomy (determine which parts of the 
brain are handling critical functions), evaluate the effects of stroke or other disease, or to guide brain 
treatment. fMRI may detect abnormalities within the brain that cannot be found with other imaging 
techniques. 
 
COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

 
Application of coverage criteria is dependent upon an individual’s benefit coverage at the 

time of  the request.  
 

SelectHealth considers fMRI medically necessary to identify vulnerable cortex substrate in 
pre-surgical evaluation of individuals with any of the following chronic conditions: 

 
• brain tumors 
• epilepsy 
• vascular malformations 

 
Select Health considers fMRI experimental and investigational for the diagnosis, monitoring, 

prognosis, or surgical management of the following conditions/diseases (not an all-inclusive list), because 
its ef fectiveness for these indications has not been established: 

 
• Alzheimer's disease 
• Anoxic-ischemic brain injury 
• Attention-deficit hyperactivity disorder 
• Bipolar disorder 
• Chronic pain (including fibromyalgia) 
• Disorders of consciousness (e.g., locked-in syndrome, minimally conscious state (subacute/chronic; 

traumatic/non-traumatic), and coma/vegetative state) 
• Multiple sclerosis 
• Parkinson's disease 
• Psychotic depression 
• Schizophrenia 
• Stroke/stroke rehabilitation 
• Trauma (e.g., head injury) 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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Radiology Policies, Continued 
Functional Magnetic Resonance Imaging, continued 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
The attractions of fMRI have made it a popular tool for imaging normal brain function, especially for 
psychologists. Over the last decade it has provided several new insights, including further research into 
language, pain, learning, and emotion, as well as the investigation of how memories are formed. 

Billing/Coding Information 
Covered: For the conditions outlined above 
CPT CODES 
70554 Magnetic resonance imaging, brain, functional MRI; including test selection and 

administration of 
repetitive body part movement and/or visual stimulation, not requiring physician or 
psychologist

administration 

70555 Magnetic resonance imaging, brain, functional MRI; requiring physician or psychologist 
administration of entire neurofunctional testing 

96020 Neurofunctional testing selection and administration during noninvasive imaging functional
brain mapping, with test administered entirely by a physician or other qualified health care 
professional (ie, psychologist), with review of test results and report 

Key References
1. Magnetic Resonance, Functional (fMRI) – Brain. (n.d.) Retrieved from https://www.radiologyinfo.org/en/info.cfm?pg=fmribrain 
2. What is Functional Magnetic Resonance Imaging (fMRI)? Retrieved from https://psychcentral.com/lib/what-is-functional-

magnetic-resonance-imaging-fmri/ 

Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 
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Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
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MAGNETIC ENCEPHALOGRAPHY (MEG)/ 

MAGNETIC SOURCE IMAGING (MSI) 
Policy # 279 
Implementation Date: 8/18/05 
Review Dates: 8/21/06, 8/23/07, 8/21/08, 8/13/09, 8/19/10, 9/15/11, 11/29/12, 10/24/13, 10/23/14, 
4/14/16, 4/27/17, 6/21/18, 4/12/19, 4/15/20, 4/15/21, 3/18/22, 4/20/23     
Revision Dates: 1/17/14             

 
Description 
Magnetic source imaging (MSI) has been used to evaluate brain function in patients with epilepsy, 
tumors, arteriovenous malformations (AVMs), trauma, stroke, and other neurological and psychiatric 
conditions. However, now the most common clinical applications of MSI are evaluation of patients with 
medically refractory epilepsy and for assessment of patients with brain masses such as tumors or AVMs. 
Magnetic source imaging (MSI) is a noninvasive imaging technique that combines functional data 
obtained via magnetic encephalography (MEG) with structural data obtained via magnetic resonance 
imaging (MRI) to provide a detailed picture of the mapping of brain function onto brain structure. The 
procedure makes use of the fact that current flow within brain cells generates a surrounding 
neuromagnetic field. Changes in the spatial pattern of the summated neuromagnetic field generated by 
parts of the brain are monitored and recorded using MEG. This information is integrated with structural 
MRI data to identify the brain structures responsible for the observed currents. In this manner, MSI 
provides a spatiotemporal picture of the workings of the brain on a scale of millimeters and milliseconds. 
 
COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

 
Application of coverage criteria is dependent upon an individual’s benefit coverage at the 

time of  the request.  
 

Select Health covers magnetic encephalography (MEG)/magnetic source imaging (MSI) in 
limited circumstances: 

1. For preoperative surgical planning of individuals with intractable seizure disorders, which have 
failed to respond to multiple antiepileptic regimens, and in whom the seizure focus has not been 
adequately identified using traditional means. 

2. For preoperative brain function mapping for individuals with intracranial tumors. 
3. For preoperative brain function mapping for individuals undergoing surgery for AVMs. 

 
Select Health does NOT cover other indications such as functional neurological or 

psychological testing. This meets the plan’s definition of experimental/investigational.  

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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Radiology Policies, Continued 
Magnetic Encephalography (MEG)/Magnetic Source Imaging (MSI), continued 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
The recent Hayes review on MEG/MSI identifies the difficulties in sorting the evidence for a procedure 
such as this, which applied to only a small pool of potential patients. Sample sizes in the studies tend to 
be small, and thus, the studies are generally not powered to result in broad conclusions. However, the 
Hayes review identified multiple studies that were positive in their application of this technology when 
compared with standard testing methods. The issue of limited studies with small sample size is also the 
primary driver resulting in the negative conclusion of the Blue Cross TEC report. However, the body of the 
TEC review acknowledges that the limited studies still identify MEG/MSI testing may be as good, if not 
better in some instances, than standard EEG testing. It also recognizes MEG/MSI to be nearly equal to 
intracranial EEG testing. 
The study by Bazil identifies the significant costs associated with uncontrolled epilepsy, while the study by 
Berg et al. identifies through retrospective analysis the limitations of current methods in adequately 
identifying appropriate surgical candidates. In their study published in the Journal of Clinical 
Neurophysiology, Barkley and Baumgartner identify the role MEG/MSI has in identifying patients who 
may otherwise not be deemed suitable for surgery. Pataria et al. further support this study’s conclusion in 
their 2004 Neurology article, specifically looking at the role of MEG in epilepsy surgery; other small 
studies also support this conclusion. Though these studies are not powered to reach broad conclusions, 
they at least provide level II/III evidence of the benefit of MEG/MSI in selected patients with refractory 
seizure problems. 
Similar studies by Bowyer et al. and Oishi have also identified the statistical reliability and clinical utility of 
MEG/MSI testing in patients with CNS tumors and cavernous hemangiomas, when compared to the 
current standard methods of testing. 
The American Clinical MEG Society published a position statement in 2009 (Bagic et al.), in which it 
provided the following recommendation amongst several recommendations: The routine clinical use of 
MEG/MSI in obtaining noninvasive, nonredundant localizing information in presurgical evaluation of 
patients with medically intractable localization-related epilepsy.  
A review f rom 2017 (Stefan et al.), noted problems with some of these studies (e.g., lack of long-term 
outcomes, small sample sizes, selection bias of non-lesional or unclear cases). The review notes that 
there are uses in presurgical planning, but larger prospective studies would be helpful. 

Billing/Coding Information 
CPT CODES 
95965 Magnetoencephalography (MEG), recording and analysis; for spontaneous brain magnetic 

activity (e.g., epileptic cerebral cortex localization) 
95966 ; f or evoked magnetic fields, single modality (e.g., sensory, motor, language, or 

visual cortex localization) 
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Radiology Policies, Continued 
Magnetic Encephalography (MEG)/Magnetic Source Imaging (MSI), continued 

95967 ; for evoked magnetic fields, each additional modality (e.g., sensory, motor, 
language, or visual cortex localization) (List separately in addition to code for 
primary procedure) 

HCPCS CODES 

S8035 Magnetic source imaging 

Key References 
1. 1. Areas of interictal spiking are associated with metabolic dysfunction in MRI-negative temporal lobe epilepsy. Shih JJ,

Weisend MP, Lewine J, Sanders J, Dermon J, Lee R: Epilepsia 45(3): 2004;223-229. 
2. A randomized, controlled trial of surgery for temporal-lobe epilepsy. Wiebe S; Girvin JP; Eliasziw M. N Engl J Med 2001 Aug 

2;345(5):311-8. 
3. Bagic, A., M. E. Funke, J. Ebersole and A. P. S. Committee (2009). "American Clinical MEG Society (ACMEGS) position 

statement: the value of magnetoencephalography (MEG)/magnetic source imaging (MSI) in noninvasive presurgical evaluation 
of patients with medically intractable localization-related epilepsy." J Clin Neurophysiol 26(4): 290-293. 

4. Cavernous haemangiomas, epilepsy and treatment strategies. Stefan H, Hammen T: Acta Neurol Scand 110:393-397, 2004. 
5. Combined MEG/EEG analysis of the interictal spike complex in mesial temporal lobe epilepsy. Pataraia E, Lindinger G, 

Deecke L, Mayer D, Baumgartner Ch: NeuroImage 2005;24: 607-614. 
6. Comparison of magnetoencephalographic spikes with and without concurrent electroencephalographic spikes in extratemporal

epilepsy. Park HM, Nakasato N, Iwasaki M, Shamoto H, Tominaga T, Yoshimoto T: Tohoku J Exp Med. 2004;203(3): 165-74. 
7. Comprehensive care of the epilepsy patient—control, co-morbidity, and cost. Bazil CW: Epilepsia 2004;45 (Suppl 6): 3-12. 
8. Consistency of interictal and ictal onset localization using magnetoencepltalograplty in patients with partial epilepsy. Tang L, 

Mantle M, Ferrari P, Schiffbauer H, Rowley HA, Barbaro NM, Berger MS, Roberts TPL: J Neurosurg 2003;98:837-845. 
9. Detection of epileptiform activity by human interpreters: blinded comparison between electroencephalography and 

magnetoencepahlography. Iwasaki M, Pestana E, Burgess RC, Luders HO, Shamoto H, Nakasato N: Epilepsia 2005;46 (1): 
59-68. 

10. Detection and significance of focal, interictal, slow-wave activity visualized by magnetoencephalography for localization of a 
primary epileptogenic region. Ishibashi H, Simos PO, Castillo EM, Maggio WW, Wheless JW, Kim HL, Venkataraman V, 
Sanders DK, Breier n, Zhang W, Davis RN, Papanicolaou AC: J Neurosurg. 2002;96(4): 724-30. 

11. Determination of language dominance with synthetic aperture magnetometry: comparison with the Wada test. Hirata M, Kato A, 
Taniguchi M, Saitoh Y, Ninomiy H, Ihara A, Kishima H, Oshino S, Baba T, Yorifuji S, Yoshimine T: Neurolmage 2004;23: 46- 
53/04. 

12. Does magnetoencephalography add to scalp video-EEG as a diagnostic tool in epilepsy surgery? Pataraia E, Simos PO,
Castillo EM, Billingsley RL, Sarkari S, Wheless JW, Maggio V, Maggio W, Baumgartner JE, Swank PR, Breier JI, Papanicolaou 
AC: Neurology 2004;62:943-948. 

13. Electroclinical and magnetoencephalographic studies in epilepsy patients with polymicrogyria. Burneo JG, Bebin M, Kuzniecky 
RI, Knowlton RC: Epilepsy Research 2004;62: 125-133. 

14. Epilepsy surgery, resection volume and MSI localization in lesional frontal lobe epilepsy. Genow A, Hummel C, Scheler G, 
Hopfengartner R, Kaltenhauser M, Buchfelder M, Romst6ck J, Stefan H: Neurolmage 2004;21:444- 449. 

15. Functional Activity within Brain Tumors: A Magnetic Source Imaging Study. Schiffbauer H, Ferrari P, Rowley HA, Berger MS, 
Roberts TPL: Neurosurgery 2001;49:1313-1321. 

16. Hayes Inc. Medical Technology Directory. Magnetoencephalogrpahy and Magnetic Source Imaging of the Brain. 2/28/05. 
17. Integrating sensory and motor mapping in a comprehensive MEG protocol: clinical validity and replicability. Castillo EM, Simas 

PG, Wheless IW, Baumgartner JE, Breier JI, Billingsley RL, Sarkari S, Fitzgerald ME, Papanicolaou AC. Neuroimage 2004;21 
(3):973-83. 

18. Language laterality determined by MEG mapping with MR-FOCUSS. Bowyer SM, Moran JE, Weiland BJ, Mason KM, 
Greenwald ML, Smith BJ, Barkley GL, Tepley N: Epilepsy & Behavior 2005;6: 235-241. 

19. Magnetic brain source imaging of focal epileptic activity: a synopsis of 455 cases. Stefan H, Hummel C, Scheler G, Genow A, 
Druschky K, Tilz C, Kaltenhauser M, Hopfengartner R, Buchfelder M, Romstock J: Brain 2003;126:2396-2405. 

20. Magnetoencephalography-directed surgery in patients with neocortical epilepsy. Mamelak AN; Lopez N; Akhtari M; Sutherling 
W: J Neurosurg ,2002;97:865-873. 

21. Magnetoencephalographic representation of the sensorimotor hand area in cases of intracerebral tumour. Oishi M, Fukuda M, 
Kameyama S, Kawaguchi T, Masuda H, Tanaka R: J Neurol Neurosurg Psychiatry 74:1649-1654,2003. 

22. Magnetoencephalographically directed review of high-spatial-resolution surface-coil MR images improves lesion detection in 
patients with extratemporal epilepsy. Moore KR, Funke ME, Constantino T, Katzman GL,Lewine JD: Radiology 2002;225(3):
880-887. 

23. Magnetoencephalography in epilepsy. Knowlton RC, Shih J: Epilepsia 2004;45 (Suppl 4): 61-71. 
24. Magnetoencephalography source localization and surgical outcome in temporal lobe epilepsy. Assaf BA, Karkar KM, Laxer KD, 

Garcia P A, Austin EJ, Barbaro NM, AminoffMJ: Clinical Neurophysiology 2004;115:2066-2076. 
25. MEG predicts epileptic zone in lesional extrahippocampal epilepsy: 12 pediatric surgery cases. Otsubo H, Ochi A, Elliott I, 

Chuang SH, Rutka JT, Jay V, Aung M, Sobel DF, Snead OC: Epilepsia 2001;42(12): 1523-1530. 
26. MEG and EEG in Epilepsy. Gregory L. Barkley and Christoph Baumgartner: Journal of Clinical Neurophysiology 2003;20 (3): 

163-178. 
27. Multimodality neuroimaging evaluation improves the detection of subtle cortical dysplasia in seizure patients. Zhang W; Simos 

PO; Ishibashi H; Wheless JW; Castillo EM; Kim HL; Baumgartner JE; Sarkari S; Papanicolaou AC: Neurological Research/03;2 
5:53-57. 
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Radiology Policies, Continued 
Magnetic Encephalography (MEG)/Magnetic Source Imaging (MSI), continued 

28. Practice Parameter: Temporal love and localized neocortical resections for epilepsy. Report of the Quality Standards
Subcommittee of the American Academy of Neurology, in Association with the American Epilepsy Society and the American 
Association of Neurological Surgeons. Neurology ;60. February. 

29. Preoperative magnetic source imaging for brain tumor surgery: a quantitative comparison with intraoperative sensory and 
motor mapping. Schiffbauer H, Berger MS, Ferrari P, Freudenstein D, Rowley HA, Roberts TPL: J Neurosurg 2002;.97:1333-
1342. 

30. Stefan, H. and E. Trinka (2017). "Magnetoencephalography (MEG): Past, current and future perspectives for improved 
differentiation and treatment of epilepsies." Seizure 44: 121-124. 

31. Surgical Implications of Neuromagnetic Spike Localization in Temporal Lobe Epilepsy. Iwasaki M, Nakasato N, Shamoto H,
Nagamatsu K, Kanno A, Hatanaka K, Yoshimoto T: Epilepsia 43(4): 415-424/02. 

32. The multicenter study of epilepsy surgery: recruitment and selection for surgery. Berg AT, Vickrey BG, Langfitt JT, Sperling 
MR, Walczak TS, Shinnar S, Bazil CW, Pacia SV, Spencer SS; Multicenter Study of Epilepsy Surgery: Epilepsia 2003;44 (11): 
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34. Utilization of magnetoencephalography results to obtain favourable outcomes in epilepsy surgery.  Fischer M, Scheler G and 
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Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
this Service only for purposes set forth in these Conditions of Use. 
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MAGNETIC RESONANCE-GUIDED FOCUSED ULTRASOUND FOR 
ESSENTIAL TREMOR 

Policy # 560 
Implementation Date: 12/3/14 
Review Dates: 12/10/15, 12/15/16, 12/21/17, 12/13/18, 12/18/19, 12/17/20, 11/28/21, 1/18/23, 12/21/23 
Revision Dates:                 

Description 
Essential tremor (ET) is the most common type of tremor. ET is one of the most common neurological 
diseases, with a prevalence of approximately 4% in persons age forty and older, and considerably higher 
among persons in their sixties, seventies, eighties, and nineties. 
Beta blockers are the most used medications for the treatment of ET. The ef ficacy of beta blockers has 
been demonstrated primarily for propranolol, and most of the studies evaluated short-term therapy. 
Anticonvulsants such as Gabapentin, Primidone, and Topiramate can also be used to reduce tremors. 
Alcohol, Benzodiazepines, and Botulinum Toxin are also sometimes used as well.  
Surgical options are considered when conservative therapies fail. Common surgeries include 
thalamotomy, deep brain stimulation (DBS), radiofrequency, Gamma knife thalamotomy, or stereotactic 
radiosurgery. 
Magnetic resonance-guided focused ultrasound (MRgFUS) is an alternative non-invasive procedure 
which uses focused ultrasound energy to ablate deep within the human body. It is typically performed 
under magnetic resonance image (MRI) guidance. The procedure begins with the acquisition of a 
planning image which captures the region of interest that will be treated. The clinician then manually 
identifies points on the reference image that indicate where ultrasound energy should be deposited to 
ablate the tissue. During the procedure, MR images are acquired in order to monitor target temperature 
changes as well as temperature of surrounding tissue. 
In high-intensity focused ultrasound surgery, ultrasound waves are applied from different angles to the 
center of  the region of interest. Induced temperature elevations up to 65–100°C result in coagulation 
necrosis with high spatial precision (approximately 1 mm). Changes in temperature are automatically 
registered by the MR system and are transmitted to the ultrasound transducer by a close-looped 
feedback controller. MRgFUS should preferably rely on high-field-strength MR scanners (three tesla or 
higher), as low-field scanners suffer from limited spatial resolution and impaired quantification of local 
tissue temperatures. With pulsed ultrasound and intermittent periods of cooling, the intervention times 
also depend on the volume of the area treated. Currently, MRgFUS treatment times, with the patient in 
the prone position within the scanner range, are between thirty and 150 minutes, possibly with a 
significant impairment of patient comfort. 
During treatment, the patient lies in the MRI scanner with a novel helmet-like, multi-channel high power 
phased array transducer, used to destroy targeted tissue. The patient is awake the entire time and 
interacts with the treatment team. 

The physician plans and conducts the procedure from a computer screen in the adjacent MRI control 
room. Immediately at the end of the treatment, the clinical effect of the MRgFUS lesioning can be 
evaluated. MRgFUS does not use ionizing radiation, so treatment may be repeated, may be staged as 
the disease progresses, and has no risks of toxicity and accumulated dose effects. Several clinical trials 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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Radiology Policies, Continued 
Magnetic Resonance-Guided Focused Ultrasound for Essential Tremor, continued 

have been initiated. In functional neurosurgery, the goal is to ameliorate symptoms by targeting specific 
neural pathways in patients with movement disorders. 

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

Select Health does NOT cover magnetic resonance-guided focused ultrasound in the
management of essential tremor as it is considered experimental/investigational. 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
Only three primary literature articles met inclusion criteria for this report. A paper by Elias et al. 
demonstrated that total tremor improved in all patients who underwent MRgFUS treatment for essential 
tremor. However, the study was an uncontrolled study in only 15 patients. The paper by Sperling et al. 
showed a statistically significant improvement in stop reaction time after treatment with MRgFUS. 
In summary, as only three papers were identified, additional information is needed in order to draw 
meaningful conclusions regarding safety, efficacy, comparative effectiveness to standard treatments, 
durability of effect, and appropriate patient selection. 

Billing/Coding Information 
CPT CODES 
0398T Magnetic resonance image guided high intensity focused ultrasound (MRgFUS), 

stereotactic ablation lesion, intracranial for movement disorder including stereotactic 
navigation and frame placement when performed 

HCPCS CODES 
C9734 Focused ultrasound ablation/therapeutic intervention, other than uterine leiomyomata, 

with magnetic resonance (MR) guidance 

Key References
1. Aliaev Iu, G., et al., [Treatment of prostatic cancer with high intensity focused ultrasound (HIFU) using Ablatherm device]. 

Urologiia, 2007(6): p. 39-44. 
2. Calzetti, S., et al., Clinical and computer-based assessment of long-term therapeutic efficacy of propranolol in essential 

tremor. Acta Neurol Scand, 1990. 81(5): p. 392-6. 
3. Chang, W.S., et al., Unilateral magnetic resonance guided focused ultrasound thalamotomy for essential tremor: practices and 

clinicoradiological outcomes. J Neurol Neurosurg Psychiatry, 2014. 
4. ClinicalTrials.gov. ExAblate Transcranial MR Guided Focused Ultrasound for the Treatment of Essential Tremors. 2014 March 

2014 [cited 2014 March 12]; Available from: http://www.clinicaltrials.gov/ct2/show/NCT01827904. 
5. Deuschl, G., et al., Treatment of patients with essential tremor. Lancet Neurol, 2011. 10(2): p. 148-61.9. 
6. Elias, W.J., et al., A pilot study of focused ultrasound thalamotomy for essential tremor. N Engl J Med, 2013. 369(7): p. 640-8. 
7.  Gironell, A., et al., A randomized placebo-controlled comparative trial of gabapentin and propranolol in essential tremor. Arch 

Neurol, 1999. 56(4): p. 475-80. 
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8. Growdon, J.H., B.T. Shahani, and R.R. Young, The effect of alcohol on essential tremor. Neurology, 1975. 25(3): p. 259-62. 
9. InSightec. Focused Ultrasound Essential Tremor Treatment with ExAblate Neuro. 2013  [cited 2013 October 11]; Available 
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11. Koller, W.C., Alcoholism in essential tremor. Neurology, 1983. 33(8): p. 1074-6. 
12. Koller, W.C. and N. Biary, Effect of alcohol on tremors: comparison with propranolol. Neurology, 1984. 34(2): p. 221-2. 
13. Metaxas, D., Medical Image Computing and Computer-Assisted Intervention - MICCAI 2008. Vol. 2. 2013: Springer. 
14. MedlinePlus. Essential Tremor. 2013 [cited 2013; Available from: http://www.nlm.nih.gov/medlineplus/ency/article/000762.htm. 
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19. Sasso, E., et al., Primidone in the long-term treatment of essential tremor: a prospective study with computerized quantitative 

analysis. Clin Neuropharmacol, 1990. 13(1): p. 67-76. 
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Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of
this Service only for purposes set forth in these Conditions of Use. 
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MAGNETIC RESONANCE (MR) NEUROGRAPHY 
Policy # 491 
Implementation Date: 10/11/11 
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6/1/23  
Revision Dates: 5/1/12     

Description 
Traditionally, the diagnosis and management of disorders involving peripheral nerves has been 
undertaken without images of the nerves themselves, relying instead on information derived from the 
clinical history, physical examination, and electrodiagnostic studies. While radiological methods exist for 
generating tissue-specific images of bone, blood vessels, lymphatics, abdominal viscera, and the central 
nervous system, until recently, there has been no reliable method for producing a direct clinical image of 
a nerve. Ultrasonography and computed tomography, which allow soft tissues to be imaged directly, 
cannot distinguish structures as small as peripheral nerves from surrounding soft tissues and are useful 
mainly in detecting mass lesions or other large soft-tissue abnormalities in the region of peripheral 
nerves. Due to limitations in resolution and conspicuity, conventional MRI using standard body coils 
cannot be used reliably for directly visualizing most normal-sized peripheral nerves. Thus, the diagnosis 
and management of disorders involving peripheral nerves traditionally has relied upon information derived 
f rom the clinical history, neurological examination, and electrodiagnostic studies, including nerve 
conduction studies and electromyography (EMG), without images of the nerves themselves. 
MR neurography is a new imaging modality, a modification of MRI using special software and hardware 
upgrades that has been proposed for the diagnosis of peripheral nerve disorders. The development of 
MR neurography has made possible direct, high-resolution longitudinal and cross-sectional images of 
peripheral nerves. Specially-designed, phased-array surface coils provide superior resolution of small 
structures so that normal-sized nerves can be distinguished from surrounding soft tissues, and the 
internal structure of the nerves can be visualized. Preliminary studies suggest a wide range of indications, 
including carpal tunnel syndrome, cubital tunnel syndrome or ulnar nerve entrapment at the elbow, 
cervical radiculopathy, brachial plexopathy or thoracic outlet syndrome, lumbosacral plexopathy, sciatica, 
traumatic peripheral nerve injuries, peripheral nerve tumors and cysts, or any other condition thought to 
be due to nerve compression or impingement. 

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 
 
Select Health does NOT cover magnetic resonance (MR) neurography. Current 

evidence is limited and has not yet proven clinical validity for many conditions, nor has the 
clinical utility been defined. This meets the plan’s definition of experimental/investigational. 

 
 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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Radiology Policies, Continued 
Magnetic Resonance (MR) Neurography, continued 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
Filler et al. (2005) prospectively evaluated 239 consecutive patients with sciatica in whom standard 
diagnosis and treatment had failed to affect improvement. Patients without adequate lumbar spine 
imaging data obtained within the past 12 months underwent updated spinal radiography and MRI. 
When a diagnosis could not be established by inspecting routine spine imaging, patients were referred for 
lumbar and pelvic soft-tissue MRI and MRN evaluation. Patients in whom physical examination findings 
and medical history were consistent with piriformis syndrome and in whom MRN did not rule out piriformis 
syndrome were considered to have probable piriformis syndrome and were referred for open MRI–guided 
piriformis muscle injection. The authors stated that when piriformis muscle asymmetry alone is used as a 
criterion to identify individuals with piriformis syndrome, MRN sensitivity was 64% and specificity was 93% 
in distinguishing patients with piriformis syndrome from those without, who had similar symptoms. With a 
new diagnosis identified, treatment (i.e., Marcaine injection into the piriformis muscle and piriformis 
surgery) was then pursued. Authors stated this study demonstrated an indication for MRN in patients with 
sciatica in whom an obvious spinal origin for this condition is absent. The authors noted that MRN and 
imaging-guided injection techniques can establish the correct diagnosis and guide management for both 
pelvic sciatic entrapment and nonstandard lumbar entrapment. The sensitivity of MRN (64%) compared 
with other MR imaging techniques or other diagnostic imaging modalities is not known, as MRN was not 
compared with other MR imaging techniques or other diagnostic imaging modalities. 
Lewis et al. (2006) conducted a retrospective medical record review of 14 patients with unexplained 
sciatic distribution pain. In each patient, prior results of MRI of the lumbosacral spine were normal or 
demonstrated findings that were determined by the clinician to be incompatible with the patient’s history 
and examination. Three other patients with sciatica and normal results on lumbar MRI who were 
diagnosed as having nonsciatic-related pelvic pathologic features on MRN were used as control subjects. 
Results demonstrated focal signal abnormalities within the sciatic nerve in the buttock in almost all 
patients with unexplained sciatica. The authors stated that results of this study suggest MRN may have 
the ability to aid in the diagnosis of sciatic nerve entrapment by the piriformis muscle; however, the small 
sample size and case series from a retrospective medical record review design limits the ability to draw 
conclusions. 
Raphael et al. (2005) performed MRN of the brachial plexus in ten volunteer subjects. Multiple software 
programs were explored for enhanced display and manipulation of the composite MRIs. Raphael and 
colleagues developed a frontal slab composite MRN approach. The authors concluded that image 
processed, three-dimensional, volume-rendered MRN scans, which allow visualization of the entire 
brachial plexus within a single composite image, have educational value in illustrating the complexity and 
individual variation of the plexus. 
A prospective clinical trial of 30 carpal tunnel syndrome patients (plus eight controls) was conducted to 
evaluate the clinical, electrophysiological, and MRN findings before and three months after surgery 
(Cudlip, et al., 2002). The authors stated that MRN in patients with carpal tunnel syndrome demonstrated 
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Radiology Policies, Continued 
Magnetic Resonance (MR) Neurography, continued 

proximal swelling and high signal change in the nerve, together with increased flattening ratios and loss of 
nerve signal in the distal carpal tunnel. Sagittal images were very effective in precisely demonstrating the 
site and severity of nerve compression. After surgery, division of the flexor retinaculum could be 
demonstrated in all cases. The authors concluded that MRN is an effective means of confirming both 
compression of the median nerve and its successful surgical decompression in patients with carpal tunnel 
syndrome. They noted that this modality may prove useful in the assessment of unconfirmed or complex 
cases of carpal tunnel syndrome, both before and after surgery. 
Du et al. (2010) retrospectively compared MRN and NCS/EMG in 91 patients with spinal and/or peripheral 
nerve disorders. MRN was obtained, a median of twelve months after the onset of symptoms. The median 
interval f rom onset of symptoms to NCS/EMG was eight months. The most common diagnoses were 
radiculopathy (in 31% of patients), peripheral neuropathy (19%), and brachial plexopathy (in 12%). 
Radiculopathies were evaluated most frequently in the cervical and lumbar regions (58% and 38%, 
respectively). Peripheral mononeuropathies most commonly involved the sciatic nerve (in 61% of 
patients). Compared to NCS/EMG, MRN was found to give the same information in 29 patients (32%), 
additional diagnostic information in 41 (45%), less information in 15 (17%), and a different diagnosis in 6 
(7%). The authors noted that cases in which MRN provides more diagnostic information than NCS/EMG 
are important in determining when MRNs can be expected to be helpful. For example, MRN was helpful 
when traditional MRI and NCS/EMG results were inconclusive, but not helpful, if the time from onset of 
symptoms was > 1 year. 
A Medical Technology Assessment performed in April 2012 identified 1 systematic review and 19 
published peer-reviewed studies, which were identified concerning MR neurography of peripheral nerves. 
Studies date from 2002–2011 and included 5,571 neuroimaging studies. 
A Hayes Review f rom 2002, and last updated in 2007, noted proponents of MR neurography believe that 
the technology can safely add clinically useful diagnostic information where other testing measures fall 
short (i.e., nerve conduction studies, neurological examinations and conventional MRI). The group 
concluded though MR neurography is safe—with no complications have been reported up to the time of 
the publication of their review—current evidence was insufficient to provide proof that MRN was a useful 
clinical tool. 
Similar to the Hayes review, the peer-reviewed studies identify multiple limitations including validation of 
statistical validity through multiple studies in similar anatomic regions, and lack of direct comparison to 
standard diagnostic modalities. Only 2 of the 19 studies evaluated the same disorder, ulnar neuropathy at 
the elbow. Only 1 paper addressed and championed MRNs use as a preoperative surgical planning tool. 
In this paper, Filler et al. noted that most of the 50,000 MRN studies they reviewed were ordered by 
neurosurgeons. This appears to represent its combined influence on diagnostics and surgical planning. 
The group gives no data comparing MRN to nerve conduction studies or EMG but concludes: “… with the 
elapsing of 15 years, tens of thousands of imaging studies and thousands of publications, these methods 
should no longer be considered experimental.” Given the heterogeneity of the studies, evidence as to the 
clinical validity and clinical utility of MR neurography remains inconclusive. 
An updated literature search of articles indexed in PubMed since 2015 shows more case series with MRN 
detecting abnormalities. Examples include conditions such as CMT (Chhabra, 2016), CIDP (Ishikawa, 
2016), and diabetic polyneuropathy (Pharm, 2016). These all are cohort and observational studies on 
patients with known diagnoses. They do not compare MRN to other established diagnostic modalities (or 
even to routine physical exams and history) with regards to the ability of making a new diagnosis, and 
thus, do not demonstrate clinical utility of this modality in managing patients. 
In summary, based upon available published evidence there appears to be inadequate data regarding the 
diagnostic performance of MR neurography, in terms of defining the normal range of morphologies able to 
be ef fectively studied with this technique, the sensitivity and specificity of identification of abnormalities in 
comparison to other diagnostic tests, and how the imaging data will affect the management of the 
individual. 
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Radiology Policies, Continued 
Magnetic Resonance (MR) Neurography, continued 

Billing/Coding Information 
Not covered: Investigational/Experimental/Unproven for this indication 
CPT CODES 
76498 Unlisted magnetic resonance procedure (e.g., diagnostic, interventional) 

HCPCS CODES 
No specific codes identified 
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MRI OF THE BREAST FOR SCREENING  

AND DIAGNOSTIC PURPOSES  
Policy # 267 
Implementation Date: 1/13/05 
Review Dates: 2/16/06, 12/18/08, 12/17/09, 12/16/10, 12/15/11, 7/18/13, 6/19/14, 6/11/15, 6/16/16, 
6/15/17, 7/20/18, 6/10/19, 6/18/20, 6/17/21, 5/19/22, 6/1/23  
Revision Dates: 3/17/07, 6/17/07, 10/29/07                    

Description 
Magnetic resonance imaging (MRI) of the breast can be performed using MR scanners and intravenous 
MR contrast agents; specialized breast coils are required. MRI computer-aided detection (CAD) systems 
are also available. 

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 
 
Application of coverage criteria is dependent upon an individual’s benefit coverage at the 

time of  the request.  
 

Select Health covers diagnostic magnetic resonance imaging (MRI) of the breast for 
members who have had a previous conventional mammogram and/or breast sonogram, in any of 
the following circumstances where MRI of the breast is expected to affect the patient’s clinical 
management:  

1. To conf irm, when necessary, rupture of breast implants in asymptomatic members whose 
screening ultrasonography shows rupture and whose implants are the result of a covered 
mastectomy; or  

2. To detect implant rupture in symptomatic members whose ultrasonography shows no rupture 
and whose implants are the result of a covered mastectomy; or  

3. To detect local tumor recurrence in breast cancer patients who have undergone mastectomy and 
breast reconstruction with an implant; or  

4. To detect local tumor recurrence in individuals with breast cancer who have radiographically 
dense breasts or old scar tissue from previous breast surgery that compromises the ability of 
combined mammography and ultrasonography; or  

5. To assess tumor location, size, and extent before and/or after neoadjuvant chemotherapy in 
persons with locally advanced breast cancer, for determination of eligibility for breast 
conservation therapy; or  

6. To detect the extent of residual cancer in the recently postoperative breast with positive 
pathological margins after incomplete lumpectomy when the member still desires breast 
conservation, and local re-excision is planned; or  

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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7. To localize the site of primary occult breast cancer in individuals with adeno-carcinoma 
suggestive of breast cancer discovered as axillary node metastasis or distant metastasis without 
focal findings on physical examination or on mammography/ultrasonography; or 

8. To guide localization of breast lesions to perform needle biopsy when suspicious lesions 
exclusively detected by contrast-enhanced MRI cannot be visualized with mammography or 
ultrasonography. 

Select Health covers MRI of the breast as a screening technique for breast cancer in
patients who meet one of the following criteria: 

1. Known BRCA1 or BRCA2 mutation in patient or relatives; 

2. Pattern of breast cancer history in at least 2 first-degree relatives consistent with a high 
probability of harboring BRCA mutations, or another hereditary breast cancer; 

3. In women 30 years of age and younger, with prior history of radiation therapy in childhood or 
adolescence to fields encompassing the supraclavicular, mediastinal, axillary, or pulmonary hilar 
lymph nodes.  

Select Health does NOT cover MRI of the breast in the following circumstances as these are 
considered investigational: 

1. To conf irm implant rupture in symptomatic individuals whose ultrasonography shows rupture, 
especially with implants more than 10 years old (ultrasound is sufficient to proceed with 
removal); or 

2. To screen for breast cancer in members with average risk of breast cancer; or 

3. To evaluate breasts before biopsy, in an effort to reduce the number of surgical biopsies for 
benign lesions; or 

4. To dif ferentiate benign from malignant breast disease, especially clustered microcalcifications; or 

5. To dif ferentiate cysts from solid lesions (ultrasound indicated); or 

6. To provide an early prediction of response to breast cancer chemotherapy in guiding choice of 
chemotherapy regimen; or 

7. In women with “dense” breasts, but otherwise are at low/average risk for breast cancer. 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
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Radiology Policies, Continued 
MRI of the Breast for Screening and Diagnostic Purposes, continued 

their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
Screening Uses 
The policy regarding MRI as a screening tool in high-risk women is based on a 2003 TEC Assessment 
that offered the following observations and conclusions: 

• When applied to high genetic-risk women, the evidence appears to show at least equivalent 
performance for MRI in terms of sensitivity in detecting breast cancer compared to 
mammography. In 2 published studies, however, there were only 15 cases of cancer. In both 
studies, MRI detected 100% of cancer cases, while mammography detected 33%. Recent 
abstracts show findings consistent with superior sensitivity of MRI and either equivalent or slightly 
inferior specificity. 

• Although direct benefit of MRI screening among this population has not been proven, such a 
benef it might be inferred by knowledge of the sensitivity and specificity of this test, along with 
knowledge of the benefits of mammography developed through several lines of evidence 
including randomized clinical trials. 

Kriege and colleagues, in a study published in July 2004, conducted surveillance of 1,952 women, ages 
25–70 with a high genetic risk for breast cancer with clinical breast exam every 6 months, annual 
mammography, and annual dynamic MRI. Results of the imaging studies were blinded. When either 
mammography or MRI results were suspicious, further investigation with ultrasound, with or without 
biopsy, was performed. During the 2.9 years follow-up period, the overall detection rate for breast cancer 
was 9.5 per 1,000 women years at risk. Overall, 32 cancers were found on MRI (22 of these were not 
visible on mammography) whereas 13 were missed on MRI (8 of the 13 were visible on mammography). 
In this group of 45 breast cancers, mammography detected 18 tumors (10 were visible on MRI) and 
missed 27 tumors (including the 22 that were visible on MRI). Overall sensitivity for clinical breast exam, 
mammography, and MRI was 17.8%, 40%, and 71.1%, respectively. Specificity was 98.1% for clinical 
breast exam, 95% for mammography, and 89.9% for MRI. 
A 2004 TEC Assessment assessed the evidence for MRI of the breast as a screening test for the 
detection of breast cancer in patients who have breast characteristics limiting the sensitivity of 
mammography (i.e., dense breasts, implants, scarring after treatment for breast cancer). The assessment 
of fered the following observations and conclusions: 

• In patients with or without a prior history of breast cancer, evidence is insufficient to draw 
conclusions on the effect of adjunctive breast MRI on health outcomes.  

• In the average risk population, the incremental effects of adjunctive MRI screening are uncertain.  
• When the sensitivity of mammography is limited in patients after breast conservation therapy, 

there may be improvements in sensitivity with MRI; however, additional prospective studies are 
needed to confirm this, and to identify the most useful subsets for MRI evaluation given the 
relatively low incidence of recurrence. 

However, compared to mammography, the sensitivity and specificity of breast MRI are not affected by 
implants, dense breast tissue, or scars from prior breast surgery. MRI can be valuable in these settings if 
traditional mammography is limited or inadequate. In addition, large population-based studies have 
documented a subset of young women who are at risk for breast cancer at an early age due to prior 
lymph node irradiation for lymphoma in childhood or adolescence. It is recommended that these young 
women begin routine breast cancer screening at a younger age than the average risk population. In 
young women, generally under the age of 30 years, breast tissue may be dense. It is well documented 
that the sensitivity of mammography is diminished when imaging dense breast tissue. Therefore, in a 
population at risk with dense breast tissue breast MRI is the preferred imaging modality. 
The policy regarding breast MRI as a technique for detection of a suspected occult breast primary tumor 
with axillary nodal adenocarcinoma when there is a negative mammography and physical exam is based 
on a 2004 TEC Assessment that offered the following observations and conclusions: 
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Radiology Policies, Continued 
MRI of the Breast for Screening and Diagnostic Purposes, continued 

• In this small subgroup of patients, the adjunctive use of breast MRI allows patients to avoid the 
morbidity of mastectomy in a substantial portion of patients (approximately 25%–61%), while the 
risk of unnecessary biopsy is estimated to be 8%. 

• The use of  positive MRI findings to guide BCT instead of presumptive mastectomy appears to 
of fer the substantive benefit of breast conservation in true-positive MRI cases. 

The policy on MRI to detect breast cancer in the contralateral breast of patients with breast cancer is 
based on the following evidence: 

• There are 5 studies (total n = 564) with a primary focus on screening the contralateral breast in 
women with breast cancer (8–12). Four of these 5 studies reported a 4%–9% prevalence of 
cancer in the contralateral breast on MRI, though 1 small study of 17 patients found a much 
higher prevalence at 24%. Positive predictive value (PPV) was quite variable, ranging from 20%– 
80%, and specificity ranged from 76%–97%. 

• These studies conducted MRI exams at various times before, during and after treatment for 
breast cancer. Most studies reported that contralateral cancers detected on MRI were not 
detected by conventional testing; whereas in some cases, MRI was done to evaluate suspicious 
f indings in the contralateral breast. 

• Liberman et al. reported the largest study, including 212 subjects who had negative 
mammograms of the asymptomatic contralateral breast, and found 12 cancers (prevalence=5%) 
on MRI including 6 DCIS and 6 infiltrating carcinomas. However, the PPV of these findings was 
only 20%, with a specificity of 76%. 

• These studies provide interesting preliminary findings that MRI may be able to detect cancers in 
the contralateral breast in women who have already been diagnosed with breast cancer; 
however, the degree of specificity and PPV for MRI in this context are not well established, and 
additional, prospective, confirmatory studies are necessary to support the use of MRI for
screening the contralateral breast. 

• An ongoing ACRIN-A6667 trial “MRI Evaluation of the Contralateral Breast in Women with a 
Recent Diagnosis of Breast Cancer” has enrolled 948 of 1,000 planned subjects as of May 25, 
2004, and results are anticipated for release in early 2005. 

Diagnostic Uses 
The policy regarding MRI of the breast as a technique to further characterize otherwise indeterminate or 
suspicious breast lesions is based in part on TEC Assessments in February 2002 and 2004 that offered 
the following observations and conclusions: 

• The available studies addressed a group of patients who have a lesion of sufficient suspicion to 
warrant recommendation to undergo biopsy diagnosis. Therefore, the MRI results would be 
assumed to have an impact on the decision whether to undergo definitive biopsy—considered the 
gold standard. 

• The available evidence did not show that the use of MRI of the breast would improve health 
outcomes. Considering the relative ease of breast biopsy, the sensitivity of breast MRI would 
have to be virtually 100% to confidently avoid biopsy. While MRI performs well, it is clear that the 
sensitivity is not 100%. False negative results tend to occur, particularly in certain subcategories, 
such as ductal carcinoma in-situ, but invasive carcinomas fail to enhance on MRI, leading to false 
negative findings as well. The potential harm to health outcomes of failing to diagnose breast 
cancer or at least delaying the diagnosis is of significant concern. The TEC Assessment 
concluded that the potential benefit of sparing a f raction of patients from undergoing biopsy does
not outweigh the potential harms, considering the current level of diagnostic performance of 
breast MRI. 

The policy regarding MRI of the breast as a preoperative mapping technique to evaluate multicentric 
disease in patients with clinically localized breast cancer is based on a 2000 TEC Assessment and an 
update in 2004 that offered the following observations and conclusions: 

• Breast MRI is primarily used to identify multicentric breast tumors that have not been detected by 
conventional testing using mammography, clinical exam, or ultrasound. 
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Radiology Policies, Continued 
MRI of the Breast for Screening and Diagnostic Purposes, continued 

• Multiple studies confirm that MRI of the breast has a better sensitivity and specificity for 
identifying multicentric and multifocal breast tumors compared to mammography and/or 
ultrasound. Approximately 2%-15% of patients otherwise eligible for BCT may have multicentric 
disease seen on MRI. 

• In studies that examined the effect of MRI on patient management, MRI led to mastectomy in 
13/184 cases (7%), although 2 of these 13 mastectomy cases (15%) were MRI false-positives 
and did not have multicentric cancer. Preoperative imaging guided surgery (MRI or other) was not 
universally performed. 

• The ef fect on health outcomes of multicentric disease detected only on MRI has not been firmly 
established. If MRI information is used to guide mastectomy, then the potential benefit of breast 
conservation will be decreased. The ef fects of multicentric disease on locoregional recurrence 
and survival have not been established after either BCT with whole-breast radiation or modified 
radical mastectomy. 

BCT with radiation vs. mastectomy 
• Multiple randomized controlled trials using mammography but not MRI for preoperative evaluation 

comparing outcomes after BCT with radiation or mastectomy have shown no significant 
dif ference in survival with follow-up to 20 years. 

• Loco-regional recurrence rates during the first 10 years are not significantly different after BCT 
with radiation or mastectomy. Long-term follow-up reports from 3 trials have noted significantly 
increased locoregional recurrences after ten to twenty years among women treated with BCT 
radiation therapy compared with mastectomy. However, it is not known whether these late 
recurrences relate to failure at the surgical site, failure due to unresected multicentric disease, or 
development of a new primary tumor. 

• BCT with radiation versus BCT without radiation. 
• A recently published meta-analysis shows that women who receive BCT without radiation are at 

greater risk for locoregional recurrence and have a slightly lower survival compared with those 
who receive radiation after breast-conserving surgery. This provides some evidence linking 
recurrence and reduced survival and supports the use of radiation after breast-conserving 
surgery. However, this does not provide evidence that treatment of the breast by surgical 
resection is any better than treatment with radiation therapy. 

Summary 
There is insuf ficient evidence that modified radical mastectomy would add any benefit compared to 
breast-conserving therapy plus whole breast radiation with respect to risk of local or distant recurrence or 
survival of these patients. Information from MRI might change the decision from BCT in favor of 
mastectomy; however, it is not clear whether by doing so the patient receives a better trade-off of risk and 
benef it. 
The policy on breast MRI for preoperative tumor mapping in patients with locally advanced breast cancer
before and after completion of neoadjuvant chemotherapy is based on a 2004 TEC Assessment that 
of fered the following observations and conclusions: 

• Compared with conventional methods of evaluating tumor size and extent (i.e., mammography, 
clinical exam, or ultrasound), MRI of the breast provides an estimation of tumor size and extent 
that is at least as good as or better than that based on alternatives. Drew and colleagues found 
MRI to be 100% sensitive and specific for defining residual tumor after chemotherapy. 
Conversely, mammography achieved 90% sensitivity and 57% specificity (mammography 
resulted considered equivocal), and clinical exam was only 50% sensitive and 86% specific. 
Similarly, Partridge and colleagues reported correlation of residual tumor on MRI of 0.89 and 
clinical exam of 0.60. 

• MRI results were well-correlated with results of histopathological assessment (reference 
standard) with correlation coefficients of 0.72–0.98; however, MRI is not intended as a 
replacement for histopathological assessment. 
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Radiology Policies, Continued 
MRI of the Breast for Screening and Diagnostic Purposes, continued 

• Using breast MRI instead of conventional methods to guide surgical decision-making regarding 
the use of  BCT versus mastectomy would be at least as beneficial and more frequently lead to 
the appropriate surgical procedure. 

The policy on breast MRI to evaluate response during neoadjuvant chemotherapy in patients with locally 
advanced breast cancer is based on a 2004 TEC Assessment that offered the following observations and 
conclusions: 

• The most important use of MRI would be to reliably identify patients whose tumors are not 
responding to neoadjuvant chemotherapy to avoid the added morbidity of continued ineffective 
chemotherapy. Such chemotherapy may be discontinued or changed to an alternative and 
potentially effective regimen. MRI would be harmful when it falsely suggests a lack of response 
and leads to premature discontinuation of effective chemotherapy. 

• High negative-predictive value (NPV) (i.e., ability to predict a non-responsive tumor) would be 
most important in association with high sensitivity for detecting tumor response and high 
specificity for nonresponsive tumors. 

• A total of 6 studies, including a total of 206 patients, performed breast MRI during the course of 
chemotherapy. MRI outcomes for response to chemotherapy were based either on reduction in 
tumor size or contrast enhancement. 

• Three studies report NPV results of 38%, 83%, and 100%; however, the 2 lower estimates were 
f rom prospective studies, while the highest estimate was from a retrospective study. 

• The available body of evidence is limited to a few small studies with inconsistencies in outcome 
measures, reporting, and use of statistical comparisons. Results are not consistent, and there is 
insuf ficient evidence to determine whether breast MRI can reliably predict lack of response to 
neoadjuvant chemotherapy. 

The policy on breast MRI to diagnose suspected chest wall involvement in posteriorly located tumors is 
based on the following evidence: 

• Morris and colleagues prospectively studied 19 subjects with posteriorly located breast tumors 
suspected to involve the pectoralis major muscle based on either mammography or clinical exam. 
Thirteen of  these tumors were thought to be fixed to the chest wall on clinical exam and 12 
appeared to have pectoral muscle involvement on mammography. Results of MRI were 
compared with surgical and pathological findings. The presence of abnormal enhancement within 
the pectoralis major muscle on MRI was 100% sensitive and 100% specific for identifying the 5 
tumors that actually involved the pectoralis major muscle. 

• Two other retrospective studies reported 4 cases where MRI was able to determine involvement 
of  the chest wall with 100% accuracy. Given the high level of diagnostic accuracy for MRI as 
compared with reference standard and conventional alternative techniques, the evidence is 
considered sufficient to permit conclusions that breast MRI improves net health outcomes. 

The policy on breast MRI to evaluate residual tumor after lumpectomy with positive surgical margins is 
based on the following evidence: 

• Seven studies evaluated the diagnostic performance of MRI to determine the presence of 
residual disease after prior biopsy or lumpectomy. Histopathology on re-excision was used as the 
reference standard. Most of these studies, including the single prospective study, report poor 
sensitivity and specificity of MRI for detection of residual disease, and the 2 studies that report 
more favorable results have methodologic concerns that limit the influence of reported results. 
Three of  these studies were conducted at the same institution and accrued patients during similar 
time periods so overlap of reported patients exist. The available evidence is not sufficient to 
permit conclusions whether MRI improves net health outcomes when used to identify the 
presence and/or extent of residual disease after lumpectomy and prior to re-excision. 

• Lee et al. prospectively studied 80 patients eligible for BCT who had close or positive margins on 
lumpectomy and were scheduled for re-excision lumpectomy. In this study, MRI was 81% 
sensitive and 70% specific for detection of residual tumor. The f inding of extensive tumor on MRI 
led to mastectomy in 6 patients (7.5%), but it is difficult to determine from the publication what 
proportion of these cases had false-positive MRI results. Bedrosian et al. retrospectively studied 
70 subjects prior to re-excision and found MRI had 57% sensitivity and 60% specificity. MRI 
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Radiology Policies, Continued 
MRI of the Breast for Screening and Diagnostic Purposes, continued 

prompted wider than initially planned excision in 11 cases, but 10 of these turned out to be false-
positive MRI results. Kawashima et al. studied 50 subjects and reported 66% sensitivity and 81% 
specificity. Orel et al. included 47 patients with questionable or positive margins after biopsy and 
found that MRI had 54% sensitivity and 62% specificity for residual tumor at the biopsy site. 
Similarly, sensitivity and specificity were low for identification of residual tumor anywhere in the 
breast (64% and 58%, respectively). Weinstein et al. reviewed 14 cases of invasive lobular 
carcinoma that had prior excisional biopsy and found that MRI had 57% sensitivity and 0% 
specificity for identifying residual disease. 

• Frei et al. retrospectively studied 68 patients with positive margins and examined the relationship 
between when MRI was performed after initial surgery and diagnostic performance of MRI for 
residual disease. However, this study excluded 3 patients with technically inadequate MRI 
studies, and has discrepancies in reported results in the publication. Sensitivity of MRI ranged 
f rom 89%–95% with slight improvements noted with longer time intervals after initial surgery. 
Specificity was initially 52% for MRI performed at least 7 days after lumpectomy; whereas, when 
analysis was restricted to MRI conducted at least 28 days after lumpectomy, the specificity of MRI 
increased to 75%. Soderstrom and colleagues retrospectively examined 19 patients with various 
indications for MRI, including 11 patients with close or positive margins after surgery, and found 
MRI was 100% sensitive and 71% specific for identification of residual tumor. The authors note 
that MRI overestimated the extent of tumor in 1 patient that was counted as a true-positive in the 
results. 

Billing/Coding Information 
CPT CODES 
77046 Magnetic resonance imaging, breast, without contrast material; unilateral 

77047 Magnetic resonance imaging, breast, without contrast material; bilateral 

77048 Magnetic resonance imaging, breast, without and with contrast material(s), including 
computer-aided detection (CAD real-time lesion detection, characterization and 
pharmacokinetic analysis), when performed; unilateral 

77049 Magnetic resonance imaging, breast, without and with contrast material(s), including 
computer-aided detection (CAD real-time lesion detection, characterization and 
pharmacokinetic analysis), when performed; bilateral 

HCPCS CODES 
C8903 Magnetic resonance imaging with contrast, breast; unilateral 
C8905 Magnetic resonance imaging without contrast followed by with contrast, breast; unilateral 
C8906 Magnetic resonance imaging with contrast, breast; bilateral 
C8908 Magnetic resonance imaging without contrast followed by with contrast, breast; bilateral 
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Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of
this Service only for purposes set forth in these Conditions of Use. 
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MR GUIDED FOCUSED ULTRASOUND (MRgFUS)  

ABLATION OF UTERINE FIBROIDS  
Policy # 280 
Implementation Date: 8/15/05 
Review Dates: 8/1/06, 8/23/07, 6/11/09, 6/17/10, 8/16/11, 8/16/12, 6/19/14, 6/11/15, 6/16/16, 6/15/17, 
9/19/18, 8/8/19, 8/20/20, 8/19/21, 7/14/22, 8/18/23  
Revision Dates:7/14/08                  

Description 
Uterine leiomyomas (i.e., fibroids or myomas) are benign tumors arising from the smooth muscle cells of 
the uterus. Most women with symptomatic fibroids are in their 30s or 40s. Fibroids are clinically apparent 
in approximately 25% of reproductive age women and noted on pathological examination in 
approximately 80% of surgically excised uteri. Relief of symptoms related to fibroids usually occurs at the 
time of  menopause, when menstrual cyclicity and steroid hormone levels wane.   
Multiple therapies currently exist to treat symptomatic uterine fibroids. Hysterectomy is the standard, 
permanent treatment for women who have symptomatic uterine fibroids and who do not want to retain 
their uterus. Myomectomy, another surgical treatment for fibroids, involves the removal of individual 
f ibroids, while leaving the uterus in place. Several less invasive treatments are available to treat the 
symptoms of pressure or heavy bleeding, including uterine fibroid embolization (UFE), endometrial 
ablation, laparoscopic guided radiofrequency ablation, and drug therapy. 
One method approved for the treatment of symptomatic uterine fibroids involves focused ultrasound 
energy to shrink/destroy the fibroids. The ExAblate 2000 uses magnetic resonance guidance to focus the 
ultrasound (MRgFUS) waves/energy in a manner similar to how a magnifying glass focuses light. The 
ultrasound waves are directed from a transducer (a device that converts electrical energy into ultrasound 
energy) into a small focal volume. During treatment, the beam of focused ultrasound energy penetrates 
through soft tissue and produces well defined regions of protein denaturation, irreversible cell damage, 
and coagulative necrosis, at specific target locations. A single exposure of focused ultrasound energy is 
called a “sonication.” Multiple sonications are necessary to ablate the targeted tissue. Tight focusing is 
designed to limit the ablation to the targeted location. 
Prior to the treatment, anatomical MR images, capable of showing the tumor and surrounding organs, are 
used to position the patient and plan the treatment. As the treatment is performed, the MR thermal 
mapping system displays the relative tissue temperature as a color map superimposed on an anatomical 
MR image. This allows the physician to observe temperature changes inside the body in real time during 
treatment. Based on these observed temperature changes, the physician can adjust treatment 
parameters accordingly to ensure safe and effective thermal ablation. Following the treatment, anatomical 
MR images are used to evaluate treatment outcome. T1 weighted images with Gadolinium contrast agent 
is of ten used to determine which regions have become ablated. 
Each exposure of focused ultrasound, or "sonication," ablates a volume in the tumor of about 6x6x20 mm.  
Therefore, multiple sonications are usually required to ablate an entire fibroid, and the time required for a 
treatment depends on the tumor size. Treatments usually do not last longer than three hours, and multiple 
treatments may be required for large tumors. 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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Radiology Policies, Continued 
MR Guided Focused Ultrasound (MRgFUS) Ablation of Uterine Fibroids, continued 

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

Select Health does NOT cover MRI guided ultrasound ablation of uterine fibroids. The 
published literature is limited and fails to answer questions regarding long-term efficacy and safety of this 
therapy. This meets the plan’s definition of experimental/investigational. 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
Seventeen studies met criteria and multiple systematic reviews have been published. These studies are 
characterized by primarily prospective or retrospective cohort evaluations of women who underwent MRI 
guided ultrasound for symptomatic uterine fibroids. These studies mainly conclude that the procedure is 
ef fective in reducing fibroid volume and the severity of fibroid symptoms. For example, in 108 procedures 
evaluated by Hindley, et al. 79% of women reported improvement in fibroid symptoms at 6 months 
despite a mean reduction in f ibroid volume of only 13.5%. Of 166 women followed by Fennessy, et al. 
who were treated with 2 different MRgFUS protocols, 79.2% of evaluable patients had a 10-point or 
greater symptom improvement at 3 months after treatment, which was sustained in 79.2% of patients at 6 
months and in 78% of patients at 12 months. NPV was 59.4 cm3 ± 65.1 in the original protocol group and 
131.6 cm3 ± 138.1 in the modified protocol group. When the NPV was calculated as a percentage of the 
total f ibroid volume load, it was 16.65% ± 16.1 (n = 88) in the original protocol group and significantly
increased to 25.79% ± 21.8 (n = 44) in the modified protocol group (p < .001, two-tailed t test). No serious 
adverse events were reported. 
Stewart, et al.’s, 2007 evaluation of 359 women was the largest trial located for this review. This 
prospective study followed patients for 24 months, finding a statistical improvement in fibroid symptom 
severity compared with baseline. The authors also reported a statistical reduction in the number of 
women seeking further treatment for fibroids in women in the high non-perfused volume group. Mean 
shrinkage and non-perfused volume are significantly above 0 at 6 months in the high non-perfused group. 
For women with minimal treatment, however, risk for repeat treatments is high. 
Zowall, et al., analyzed the cost-effectiveness of MRgFUS compared with current practice comprising 
UAE, myomectomy, and hysterectomy. The Markov model was based on a U.K. population, and National 
Health Service cost parameters. In the base case, the model started at age 39 and followed women until 
age 56. The model assumed no clinical or cost differences between treatments after menopause and a 
distribution across the three standard treatments: 25% to UAE, 25% to myomectomy, and 50% to 
hysterectomy. All outcomes, except quality of life, were tracked in cycles; for the initial procedures over 6 
and 12 months, and yearly thereafter. Quality- of-life estimates were calculated monthly within the first 
year following the procedure and annually thereafter. 
Of  the many systematic reviews on the topic, the most recent technology review was a Blue Cross Blue 
Shield TEC completed in 2007. This review evaluated health outcomes from MRI guided ultrasound for 
uterine f ibroids. The review concluded that the available evidence was insufficient to permit conclusions 
regarding the effect of the procedure on health outcomes. The report noted that the relatively few studies 
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Radiology Policies, Continued 
MR Guided Focused Ultrasound (MRgFUS) Ablation of Uterine Fibroids, continued 

on the technique considering the prevalence of uterine fibroids in the population raised concerns about 
the validity and reliability of published findings. The report further noted insufficient follow-up periods to 
permit measurement of regrowth rates for treated fibroids. The data are also insufficient to permit 
comparisons with established treatment alternatives such as hysterectomy. 
In summary, available evidence suggests that MRgFUS may help to relieve pain and improve quality of 
life in women with uterine fibroids. However, small sample sizes, a lack of randomized and/or comparative 
trials with standard alternatives, and brief follow-up periods limit conclusions about the relative 
ef fectiveness of the procedure and its long-term safety and durability. Comparative studies assessing 
outcomes compared to hysterectomy and myomectomy are also lacking as are comparative long-term 
cost-effectiveness studies. Further research is needed to address this missing evidence in the literature. 
A literature review performed in June 2010 did not identify randomized controlled studies in the literature 
where MRgFUS is compared to other accepted treatment for uterine fibroids, namely hysterectomy, 
myomectomy, or uterine artery embolization. However, there are some ongoing randomized controlled 
trials in progress. Until results of these and other studies become available and until more data is 
available regarding the safety and efficacy of MRgFUS, this technology remains 
investigational/experimental. 
A literature review completed in 2014 found no new studies on this modality for the treatment of uterine 
f ibroids. There remain no long-term prospective, controlled studies comparing any of the focused 
ultrasound ablative techniques with hysterectomy, myomectomy, or uterine artery embolization.  And, to 
date, ACOG has still not given an official opinion on the treatment of uterine fibroids with MRgFUS. 
A literature review completed in 2017 identified a recent evidence-based analysis by Pron, et al. (2015), 
which concluded: “The lack of comparative evidence between MRgHIFU and other, more 
established uterine-preserving treatments limits informed decision making among treatment options.” 
Another small study in 2016 (Jacoby, et al.) could not find a significant difference between the procedure 
and placebo as it related to the patient rated quality-of-life outcome. 

Billing/Coding Information
CPT CODES 
Not covered: Investigational/Experimental/Unproven for this indication 
0071T Focused ultrasound ablation of uterine leiomyomata, including MR guidance; total 

leiomyomata volume less than 200 cc of tissue 
0072T Focused ultrasound ablation of uterine leiomyomata, including MR guidance; total 

leiomyomata volume greater or equal to 200 cc of tissue 

HCPCS CODES 

No specific codes identified 
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Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of
this Service only for purposes set forth in these Conditions of Use. 
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PET SCANS IN THE EVALUATION OF 

ALZHEIMER’S DISEASE AND OTHER DEMENTIAS 
Policy # 264 
Implementation Date: 2/17/05 
Review Dates: 1/23/06, 10/18/07, 10/23/08, 10/22/09, 5/19/11, 6/21/12, 6/20/13, 4/17/14, 4/14/16, 
4/27/17, 6/21/18, 4/14/19, 4/15/20, 4/15/21, 3/18/22, 4/20/23 
Revision Dates: 10/31/06, 5/10/16                   

Description 
Dementia is a disorder that is characterized by impairment of memory and at least one other cognitive 
domain (aphasia, apraxia, agnosia, executive function). The term dementia does not imply a specific 
cause or pathologic process. Clinically, multiple types of dementia are described. These include 
Alzheimer’s disease (AD), vascular dementia, dementia with Lewy Bodies, and frontotemporal lobe 
dementia. Each dementia type has distinctive characteristics which suggest a clinical diagnosis of the 
condition. However, in many patients with dementia, the clinical manifestations can be obscure, causing a 
lack of clarity in the diagnosis as to the clinical type of dementia. Determining the dementia type assists in 
optimizing the therapeutic approach, avoiding certain medications of little or no effectiveness in some 
dementia types, and also, helping to allow accurate prognostication of the clinical course so that the 
patient and family can adequately prepare for future events. 
Positron emission tomography (PET) is a minimally invasive diagnostic imaging procedure used to 
evaluate glucose metabolism in dementia. This procedure begins with injection into the patient of 2- [F-
18] f luoro-D-glucose (FDG), which is a radioactive tracer substance (radionuclide) that emits sub-atomic 
particles, known as positrons, as it decays. The operator then utilizes a positron camera (tomography) 
that measures the decay of the FDG radioisotopes in the patient. The rate of FDG decay provides 
biochemical information on glucose metabolism of the tissue being studied. The utility of FDG-PET in 
imaging relates to the ability to differentiate abnormalities based on metabolic function. The test involves 
the qualitative visual interpretation of the scan images where metabolically active areas of the body "light 
up" on an FDG-PET scan, more so than less active areas. 
Functional neuroimaging, such as FDG-PET, has been proposed for the evaluation of elderly patients 
who may have early dementia and for whom the differential diagnosis includes one or more kinds of 
neurodegenerative diseases. FDG-PET may be able to diagnose AD by identifying anatomical patterns of 
brain hypometabolism, which typically occur bilaterally in the temporal and parietal lobes. FDG-PET 
scans typical of AD may be differentiated by visual inspection from scans suggestive of vascular 
dementia (asymmetric and focal abnormalities) and scans indicative of FTD (marked hypometabolism of 
f rontal or temporal lobes with sparing of parietal lobes). An accurate distinction, for instance between AD 
and FTD, may prove helpful inpatient management given the variation during these 2 diseases.  

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 
 
Application of coverage criteria is dependent upon an individual’s benefit coverage at the 

time of  the request.  
 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
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Radiology Policies, Continued 
PET Scans in the Evaluation of Alzheimer’s Disease and Other Dementias, continued 

Select Health does NOT cover PET scans for the routine diagnosis of dementia and
Alzheimer’s disease as this testing has failed to demonstrate clinical utility and is considered not 
medically necessary; this meets the plan’s definition of experimental/investigational. 

Select Health covers FDG-PET scans in the evaluation of dementia only when frontal 
temporal lobe dementia is suspected, and other routine testing has failed to determine a definitive 
diagnosis as current evidence suggests clinical utility of this procedure in this circumstance. 
To qualify for coverage of PET scanning, ALL the following conditions must be met: 

1. The patient has seen a recognized expert in dementia (neurologist or neurology subspecialist). 
2. The test is ordered by the neurologist or neurology subspecialist. 
3. The patient has had a comprehensive clinical evaluation as defined by the American Academy of 

Neurology (AAN) encompassing a medical history from the patient and a well-acquainted 
informant (including assessment of activities of daily living), physical and mental status
examination aided by cognitive scales or neuropsychological testing, laboratory tests, and 
structural imaging such as magnetic resonance imaging (MRI) or computed tomography (CT). 

Select Health does not cover other types of PET scans, including FBP-PET or PiB-PET, for
this indication, based on very limited body of evidence pertaining to the comparative accuracy 
these tests relative to standard imaging procedures for AD (i.e., MRI, computed tomography) and
the very limited evidence regarding the clinical utility for these indications. 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
A 2004 M-Tech review noted that the current evidence on PET was limited by numerous design 
limitations, failure to assess direct patient outcomes (e.g., mental state, quality of life, and functional
status), inconsistent study results as a function of heterogeneity in study designs, patient selection, 
outcome measures, PET protocols, and other confounding variables. The report further observed a lack 
of  consensus about the utility of PET scans in the published literature, specialty society guidelines, as 
well as by major coverage policies from third-party payers. The report concluded that it was not yet 
possible to determine whether coverage of PET would increase the likelihood of outcomes important to 
patients, their families, and providers. 
It is noteworthy that none of the major North American or European technology assessment groups (e.g., 
AHRQ, Hayes, NHS) have published new or updated reviews of PET for dementia, nor have any new or 
updated clinical guidelines or position statements been released by academic or advocacy groups. The 
lack of new summary reports from any of these sources suggests that the level of empirical evidence, 
while it continues to improve, does not yet warrant a change to earlier conclusions about the utility of 
PET. From this standpoint, the evidence for PET scans’ informing diagnostic decisions and altering 
patient outcomes remains scant. 
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Radiology Policies, Continued 
PET Scans in the Evaluation of Alzheimer’s Disease and Other Dementias, continued 

Two review articles were published recently that summarized the extant research on PET for various 
indications, both concluding that PET improves diagnostic accuracy for AD. Silverman and Alvi’s 2005 
review reported sensitivity ranging from 88%−96% and specificity ranging from 63%−97% for detecting 
AD. These f indings suggest that PET scanning can accurately identify dementing from non-dementing
brains but that it is less accurate in differentiating between different forms of dementia. CMS concluded 
that PET is more effective in differentiating AD from frontotemporal dementia than over other dementias. 
However, this conclusion was based primarily on expert consensus as their review did not identify any 
new studies that had examined PET and FTD. 
Since this last internal review in December 2004, most of the literature in this area has focused on using 
PET to distinguish mild cognitive impairment from Alzheimer’s disease or other forms of dementia and to 
predict cognitive decline. In Kawachi et al., for example, 30 patients with very mild AD, 32 patients with 
mild AD, and 60 age- and sex-matched normal volunteers underwent voxel-based morphometry (VBM) 
on magnetic resonance imaging (MRI) and FDG-PET. ROC analysis revealed an area under the curve for 
VBM-MRI of 0.91 and 0.953 for FDG-PET. Combined, the 2 tests yielded a diagnostic accuracy of 93.5% 
and an area under the curve of 0.985. 
Jagust et al. tracked 60 cognitively normal subjects over an average follow-up period of 3.8 years. Six 
developed dementia or cognitive impairment. Hippocampal and entorhinal cortical volumes as measured 
by PET at baseline predicted decline in delayed recall over time. Devan et al. followed 23 outpatients with 
mild cognitive impairment over an average of 48.8 months. 
Drzezga et al. prospectively tracked 30 patients with mild cognitive impairment over 15 months. At 
baseline, patients underwent neuropsychological evaluation, routine blood screening, APOE genotyping, 
MRI, and FDG-PET. At follow-up, 40% of participants met criteria for AD. The authors compared the 
predictive value of each method of PET and APOE: Sensitivity 92% vs. 75%; Specificity 89% vs. 56%; 
Positive predictive value 85% vs. 53%; Negative predictive value 94% vs. 77%. Area under the ROC 
curve for PET was 0.90, 0.65 for APOE genotype, and 0.83 for the 2 approaches combined. The authors 
concluded that FDG-PET is superior to APOE genotype alone at predicting conversion from mild 
cognitive impairment to AD. 
In a 2006 literature review, Modrego et al. concluded that PET in conjunction with memory scores or 
APOE4 genotype have the highest diagnostic accuracy for predicting conversion from mild cognitive 
impairment to MCI. Nevertheless, because of small sample sizes and the small number of studies 
conducted to that point, the authors could not recommend any single technique over another. 
In 2013, Johnson et at. Published a consensus statement that gives instances where using amyloid 
PET in clinical practice may be useful. Helping the practitioner select appropriate test and treatments 
to avoid unnecessary ones, improving diagnostic accuracy, and advising families on clinical course 
and prognosis "the value of  knowing”. However, at several times the consensus statement also 
recognizes limitations with regards to proven clinical benef its of amyloid PETtechnology and that 
there is no proven economic benef it forusing the technology, especially considering that disease 
modifying therapies are lacking. The paper notes that: "… most published studies to datehave been 
designed to validate this technology and understand diseasemechanisms rather than evaluate 
applications inclinical practice." Although thepaper supports using amyloid imaging inpatients with 
persistent orprogressive unexplained mild cognitive impairment (the recent Cochrane review 
recommends against routine use of amyloid imaging inMCI patients), it acknowledges a limitation in 
this use in that amyloid positivity in suchpatients does not correlate witha future timepoint at which 
cognitive deterioration canbepredicted, somewhat limiting theusefulness of this information to a 
particular patient. Dif ferentiate it f rom other amyloid plaque disorders such as dementia with Lewy 
bodies or cerebral amyloid angiopathy. Limitations outlined in this consensus paper regarding use of 
amyloid in clinical practice, and limitations in what a positive test does or does not mean, suggest 
against widespread and routine use at this time. 
In a 2016 review, results of the best available studies of PET for AD suggested that FDG PET often has 
moderate-to-high accuracy for discrimination of AD versus no impairment. However, this does not seem 
to be a common clinical application of this technique since PET is much more likely to be used during the 
early stages of disease when patients have MCI and symptoms that are suggestive of AD (but not
conclusive), and when specific treatments for AD may be more effective. The best available studies of 
FDG PET for detection of MCI versus AD, MCI versus no impairment, and for prediction of progression 
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Radiology Policies, Continued 
PET Scans in the Evaluation of Alzheimer’s Disease and Other Dementias, continued 

f rom MCI to AD, found that accuracy was widely scattered but primarily fell in the range of moderately 
accurate. Furthermore, almost all the reviewed studies that compared FDG PET with MRI for detection or 
prognosis of AD, found that the accuracy of these 2 techniques was similar. 

Billing/Coding Information 
Covered: For the conditions outlined above 
CPT CODES 
78608 Brain imaging, positron emission tomography (PET); metabolic evaluation 
78609 ; perfusion evaluation 

HCPCS CODES 
No specific codes identified 

Key References
1. Adams E, Flynn K. Positron Emission Tomography. Boston, MA: VA Technology Assessment Program, 1999. 
2. Alagiakrishnan K, Masaki K. Vascular dementia. 2005. Emedicine Website. Available: 

http://www.emedicine.com/med/topic3150.htm. Date Accessed: August 18, 2006. 
3. Albert M, DeCarli C, DeKosky S, et al. The Use of MRI and PET for Clinical Diagnosis of Dementia and Investigation of 

Cognitive Impairment: A Consensus Report: Neuroimaging Work Group of the Alzheimer's Association, 2005. 
4. Albert MS, DeKosky ST, Dickson D, et al. The diagnosis of mild cognitive impairment due to Alzheimer's disease: 

recommendations from the National Institute on Aging-Alzheimer's Association workgroups on diagnostic guidelines for 
Alzheimer's disease. Alzheimers Dement. 2011;7(3):270-279. 

5. American Geriatrics Society. Guidelines Abstracted from the American Academy of Neurology's Dementia Guidelines for Early 
Detection, Diagnosis and Management of Dementia. 2003. Available:
http://www.americangeriatrics.org/products/positionpapers/aan_dementia.shtml. Date Accessed: September 12, 2006. 

6. Anchisi D, Borroni B, Franceschi M, et al. "Heterogeneity of brain glucose metabolism in mild cognitive impairment and clinical 
progression to Alzheimer disease." Arch Neurol 62.11 (2005): 1728-33. 

7. Bittner D, Gron G, Schirrmeister H, Reske SN, Riepe MW. "[18F] FDG-PET in patients with Alzheimer's disease: marker of 
disease spread." Dement Geriatr Cogn Disord 19.1 (2005): 24-30. 

8. Buchert R, Wilke F, Chakrabarti B, et al. "Adjusted scaling of FDG positron emission tomography images for statistical 
evaluation in patients with suspected Alzheimer's disease." J Neuroimaging 15.4 (2005): 348-55. 

9. Carnero-Pardo C. [Systematic review of the value of positron emission tomography in the diagnosis of Alzheimer's disease]. 
Rev Neurol. 2003 Nov 1-15;37(9):860-70. Review. Spanish. PMID: 14606055  

10. Centers for Medicare and Medicaid Services. Decision Memo for Positron Emission Tomography (FDG) for Alzheimer's 
Disease/Dementia (CAG-00088N). Washington, DC, 2004. 

11. Chetelat G, Eustache F, Viader F, et al. "FDG-PET measurement is more accurate than neuropsychological assessments to 
predict global cognitive deterioration in patients with mild cognitive impairment." Neurocase 11.1 (2005): 14-25. 

12. Coimbra A, Williams DS, Hostetler ED. "The role of MRI and PET/SPECT in Alzheimer's disease." Curr Top Med Chem 6.6 
(2006): 629-47. 

13. Crystal HA. Dementia with Lewy Bodies. 2005. Available: http://www.emedicine.com/neuro/topic91.htm. Date Accessed: 
August 21, 2006. 

14. Devanand DP, Habeck CG, Tabert MH, et al. "PET network abnormalities and cognitive decline in patients with mild cognitive 
impairment." Neuropsychopharmacology 31.6 (2006): 1327-34. 

15. Drzezga A, Grimmer T, Riemenschneider M, et al. "Prediction of individual clinical outcome in MCI by means of genetic 
assessment and (18)F-FDG PET." J Nucl Med 46.10 (2005): 1625-32. 

16. Duke Center for Clinical Health Policy Research and Evidence Practice Center. Positron Emission Tomography, Single Photon 
Emission Computed Tomography, Computed Tomography, Functional Magnetic Resonance Imaging, And Magnetic 
Resonance Spectroscopy And For The Diagnosis And Management Of Alzheimer's Dementia. Rockville, MD: Agency for 
Healthcare Research and Quality, 2004. 

17. Gill SS, Rochon PA, Guttman M, Laupacis A. The value of positron emission tomography in the clinical evaluation of dementia.
J Am Geriatr Soc. 2003 Feb;51(2):258-64. PMID: 12558725 

18. Gilman S, Koeppe RA, Little R, et al. "Differentiation of Alzheimer's disease from dementia with Lewy bodies utilizing positron 
emission tomography with [18F] fluorodeoxyglucose and neuropsychological testing." Exp Neurol 191 Suppl 1 (2005): S95-
S103. 

19. Hake AM, Farlow MR. Epidemiology, pathology, and pathogenesis of dementia with Lewy bodies. 2006. Available: 
http://www.utdol.com/utd/content/topic.do?topicKey=nuroegen/7696. Date Accessed: August 21, 2006. 

20. Hake AM, Farlow MR. Clinical features and diagnosis of dementia with Lewy bodies. 2006. Available: 
http://www.utdol.com/utd/content/topic.do?topicKey=nuroegen/8110. Date Accessed: August 21, 2006. 

21. Hake AM, Farlow MR. Prognosis and treatment of dementia with Lewy bodies. 2006. Available: 
http://www.utdol.com/utd/content/topic.do?topicKey=nuroegen/9823. Date Accessed: August 21, 2006. 

22. Hayes Directory. Positron Emission Tomography (PET) for Alzheimer's Disease (AD). Lansdale PA: Winifred S. Hayes, Inc., 
2002. 

23. Internet Stroke Center at Washington University. NINDS - AIREN criteria for the diagnosis of vascular dementia. Available: 
http://www.strokecenter.org/trials/scales/ninds-airen.html. Date Accessed: August 18, 2006. 

24. Jagust W, Gitcho A, Sun F, Kuczynski B, Mungas D, Haan M. "Brain imaging evidence of preclinical Alzheimer's disease in 
normal aging." Ann Neurol 59.4 (2006): 673-81. 

POLICY # 264 - PET SCANS IN THE EVALUATION OF ALZHEIMER’S DISEASE AND OTHER DEMENTIAS 
© 2023 Select Health. All rights reserved. Page 4 

http://www.strokecenter.org/trials/scales/ninds-airen.html
http://www.utdol.com/utd/content/topic.do?topicKey=nuroegen/9823
http://www.utdol.com/utd/content/topic.do?topicKey=nuroegen/8110
http://www.utdol.com/utd/content/topic.do?topicKey=nuroegen/7696
http://www.emedicine.com/neuro/topic91.htm
http://www.americangeriatrics.org/products/positionpapers/aan_dementia.shtml
http://www.emedicine.com/med/topic3150.htm


 
   

      

    
      

 
   

    
    

   
 

  
 

  
 

  
 

   
 

       
  

      
 

   
  

 
 

    
 

 
    

 
 

      
 

  
  

  
   

   

 
  

 
   

 
 

  
  

 
  

 
   
   

 
   

  
 

  
 

  
   

    
  

 
 

  
 

  

  

Radiology Policies, Continued 
PET Scans in the Evaluation of Alzheimer’s Disease and Other Dementias, continued 
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Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
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Radiology Policies, Continued 
PET Scans in the Evaluation of Alzheimer’s Disease and Other Dementias, continued 

refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
this Service only for purposes set forth in these Conditions of Use. 

© CPT Only – American Medical Association 
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TOTAL BODY MRI FOR LI-FRAUMENI SYNDROME 
Policy # 563 
Implementation Date: 4/21/15  
Review Dates: 10/20/16, 10/19/17, 10/2/18, 10/15/19, 10/15/20, 11/18/21, 9/15/22, 10/24/23 
Revision Dates:         

Description 
Li-Fraumeni syndrome is an inherited autosomal dominant disorder that is manifested by a wide range of 
malignancies that appear at an unusually early age. Li-Fraumeni syndrome is also known as the 
Sarcoma, Breast, Leukemia and Adrenal Gland (SBLA) cancer syndrome. This cancer predisposition 
syndrome is inherited as an autosomal dominant disorder and is associated with abnormalities in the 
tumor protein p53 gene (TP53). The only gene that has been definitively associated with Li-Fraumeni 
syndrome is TP53. TP53 is a tumor suppressor gene that has a major role in determining the fate of cells 
that contain damaged DNA. The gene product, tumor protein p53, can delay cell cycle progression, 
permitting an opportunity for DNA repair or initiation of programmed cell death (apoptosis). In the absence 
of  the normal activated p53 protein, cells containing damaged DNA can survive and proliferate, which 
contributes to malignant transformation.  
A heightened level of surveillance for cancer is required for individuals who are considered at-risk, based 
upon a history of a Li-Fraumeni syndrome malignancy. This may be due to the presence of a known TP53 
mutation, or the presence of increased risk in a family with Li-Fraumeni syndrome, even without an 
identifiable mutation or having not undergone mutation testing.  
Whole body MRI is performed on scanners that have radiofrequency coils embedded in the patient table, 
which makes it possible to complete the entire scan without moving the patient. Images are acquired at 
multiple stations (sections) to scan the entire body, except for patients with lymphomas because this 
condition is less commonly associated with bone metastases and scanning the lower extremity station is 
not generally necessary. Because of their smaller size, pediatric patients can often be imaged in fewer 
stations, which shorten the total scan time; total imaging time is about 45 minutes. Pediatric patients 
under the age of 6 are not usually able to remain still during this time and will require sedation. Total 
imaging time for the 5 imaging stations necessary for adult imaging is only 15 minutes, if a short tau 
inversion recovery (STIR) pulse sequence is used.  

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

Select Health covers total body MRI for cancer surveillance in patients with Li-Fraumeni 
syndrome as clinically proven when billed using the unlisted CPT code 76498.   

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
 

MEDICAL POLICY 
 



 
 

     

 
  

  
 

 
  

  
 

 

 

  
 

 
 

      

 

 

 
        

   
 

    
  

   
 

   
  

   

 
 

 
 

  

  

  
 

 
 

 

  
 

   
 

 

Radiology Policies, Continued 
Total Body MRI for Li-Fraumeni Syndrome,  continued 

please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
One paper was identified which met inclusion criteria for this report. The study was well-conducted and 
prospective in construct. The study showed that active surveillance, which included, but was not 
exclusively limited to, whole-body MRI, increased survivability at 24 months by 80% and at 36 months by
79%, vis-à-vis patients who were not actively monitored. The authors were able to demonstrate a 
statistically significant decrease in mortality in the surveillance and treatment arm. 

Billing/Coding Information
CPT CODES 

76498 Unlisted magnetic resonance procedure (e.g., diagnostic, interventional) 

HCPCS CODES 

No specific codes identified 

Key References
 1. Daly, M.B., et al., Genetic/familial high-risk assessment: breast and ovarian. J Natl Compr Canc Netw, 2010. 8(5): p. 562-94. 

2. Evans, D.G. Li-Fraumeni Syndrome. 2015 May 20, 2013 [cited 2015 March 18]; Available from:
http://www.uptodate.com/contents/li-fraumeni-syndrome?source=search_result&search=li+fraumeni&selectedTitle=1~37. 

2. Gonzalez, K.D., et al., Beyond Li Fraumeni Syndrome: clinical characteristics of families with p53 germline mutations. J Clin 
Oncol, 2009. 27(8): p. 1250-6. 

3. Miller, J.C. Whole-Body MRI. 2010 May 2010 [cited 2015 March 18]; Available from:
http://www.mghradrounds.org/index.php?src=gendocs&ref=2010_may. 

4. Oncology, A.S.o.C. Li-Fraumeni Syndrome. 2014 November 2014 [cited 2015 April 20]; Available from:
http://www.cancer.net/cancer-types/li-fraumeni-syndrome

 5. Villani, A., et al., Biochemical and imaging surveillance in germline TP53 mutation carriers with Li-Fraumeni syndrome: a 
prospective observational study. Lancet Oncol, 2011. 12(6): p. 559-67. 

Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
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TOTAL BODY MRI 
FOR THE STAGING AND DIAGNOSIS OF MULTIPLE MYELOMA 

 
Policy # 427 
Implementation Date: 11/9/09 
Review Dates: 8/16/10, 4/21/11, 6/21/12, 6/20/13, 4/17/14, 4/14/16, 4/27/17, 7/20/18, 4/15/19, 4/15/20, 

4/15/21, 3/18/22, 4/28/23 
Revision Dates:    

Description 
Multiple myeloma (MM) is the most common primary neoplasm of the skeletal system. The disease is a 
cancer of plasma cells producing a monoclonal immunoglobulin. This clone of plasma cells proliferates in 
the bone marrow and often results in extensive skeletal destruction with osteolytic lesions, osteopenia, 
and/or pathologic fractures.  
Monoclonal gammopathy of undetermined significance (MGUS) is an asymptomatic premalignant clonal 
plasma cell proliferative disorder. It occurs in over 3% of the general population over the age of 50. It is 
typically detected as an incidental finding when patients undergo a protein electrophoresis as part of a 
work-up for a wide variety of clinical symptoms and disorders (e.g., peripheral neuropathy, vasculitis, 
hemolytic anemia, skin rashes, hypercalcemia, and elevated sedimentation rate). The major reason for 
concern in the patient with MGUS is the risk of progression to multiple myeloma or other 
lymphoproliferative conditions.  
In an ef fort to stage or diagnosis MM or MGUS, various technologies are employed. These include 
evaluation of the skeleton to assess for skin or soft tissue metastases. Focal skeletal survey has been 
determined to be the standard of care to assess for skeletal lesions. MRI has been proposed as a 
potentially useful tool for imaging multiple myeloma because of this modality's superior soft-tissue 
resolution. Among the first MR techniques for imaging, a larger field-of-view in a short time were a rolling 
platform with an extended field of view, which allowed whole body examinations without repositioning, 
and a 'moving-bed infusion-tracking MR angiography,' both of which are dependent on a rolling table 
platform. Today, commercially available scanners offer a table range of 200cm and up to several dozen 
simultaneous receiver channels. In addition, the patient can be covered with coils from 'head to toe' so the 
repositioning of a patient or coils is not required. The high number of simultaneous receiver channels 
additionally allows for 'parallel imaging,' which can, for example, be used for increased spatial resolution 
while keeping acquisition times constant. 

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 
 
Select Health covers total body MRI in the assessment of multiple myeloma (MM) and 

monoclonal gammopathy of undetermined significance (MGUS) as a proven technology. Current 
evidence supports improved clinical validity for total body MRI over standard skeletal survey x-rays. 

 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
 

MEDICAL POLICY 
 



 
 

     

   

   
 

  

  
 

 
  

  
 

 
 

 
 

 

 

 
 

 
 

 
  

 
 

 
  

 
   

 
  

 
  

   
    

 

Radiology Policies, Continued 
Total Body MRI for the Staging and Diagnosis of Multiple Myeloma, continued 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
Eleven studies met criteria for the policy. Generally, these studies suggest that total body MRI (tb-MRI) is 
a reliable and accurate method for detecting myelomatous lesions. More importantly, the procedure 
appears to be more accurate than a skeletal survey. In Bauerle et al., for example, 100 patients with 
MGUS or MM underwent tb-MRI and MRI of the axial skeleton. The addition of tb-MRI revealed 37 
patients with extra-axial lesions that were not detected through the standard procedure. Nine of these 
patients had no axial lesions at all and 13 patients had extra-axial lesions extending to cortical bone, 
thereby increasing fracture risk. 
Goo et al. reported similar findings in 36 children with oncological diagnoses who underwent tb-MRI and 
bone scintigraphy to detect metastases. Tb-MRI was more sensitive (99%) and had a higher positive 
predictive value (94%) than bone scintigraphy (26 and 76%, respectively), and was more sensitive 
(100%) in detecting bone metastases than 123I-MIBG scintigraphy (25%) and CT (10%). In contrast, tb-
MRI showed lower PPV in detecting skeletal and extraskeletal metastases (8 and 57%, respectively) than 
123I-MIBG scintigraphy (100%), and lower sensitivity (60%) in detecting extraskeletal metastases than 
CT (100%). In 2 patients, TB-MRI findings led to a tumor being upgraded from stage 3 to 4 and TB-MRI 
revealed early treatment responses of skeletal metastases in 3 patients. In Shortt et al.’s study of 24 
patients with multiple myeloma, all patients underwent FDG PET and tb-MRI with results verified by bone 
marrow biopsy. Relative to tb-MRI, PET had lower sensitivity (59% vs. 68%), specificity (75% and 83%), 
positive predictive value (81% and 88%), and negative predictive value (50% and 59%). In 62% of cases, 
PET and whole-body MRI findings were concordant. 
In short, whole-body MRI appears to be an accurate and reliable method for detecting metastases in MM 
and MUGA. Compared with conventional procedures, tb-MRI is more sensitive and specific and has 
higher positive and negative predictive values. 

Billing/Coding Information 
Covered for the conditions outlined above 
CPT CODES 
76498 Unlisted magnetic resonance procedure (e.g., diagnostic, interventional) 

HCPCS CODES 
No specific codes identified 

Key References
1. Bauerle T, Hillengass J, Fechtner K, et al. "Multiple myeloma and monoclonal gammopathy of undetermined significance: 

importance of whole-body versus spinal MR imaging." Radiology 252.2 (2009): 477-85. 
2. Baur-Melnyk A, Buhmann S, Becker C, et al. "Whole-body MRI versus whole-body MDCT for staging of multiple myeloma." 

AJR Am J Roentgenol 190.4 (2008): 1097-104. 
3. Cascini G, Falcone C, Greco C, Bertucci B, Cipullo S, Tamburrini O. "Whole-body magnetic resonance imaging for detecting 

bone metastases: comparison with bone scintigraphy." Radiol Med 113.8 (2008): 1157-70. 
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Radiology Policies, Continued 
Total Body MRI for the Staging and Diagnosis of Multiple Myeloma, continued 

4. Dinter DJ, Neff WK, Klaus J, et al. "Comparison of whole-body MR imaging and conventional X-ray examination in patients with 
multiple myeloma and implications for therapy." Ann Hematol 88.5 (2009): 457-64. 

5. Ghanem N, Lohrmann C, Engelhardt M, et al. "Whole-body MRI in the detection of bone marrow infiltration in patients with 
plasma cell neoplasms in comparison to the radiological skeletal survey." Eur Radiol 16.5 (2006): 1005-14. 

6. Gleeson TG, Moriarty J, Shortt CP, et al. "Accuracy of whole-body low-dose multidetector CT (WBLDCT) versus skeletal 
survey in the detection of myelomatous lesions, and correlation of disease distribution with whole-body MRI (WBMRI)." 
Skeletal Radiol 38.3 (2009): 225-36. 

7. Goo HW, Choi SH, Ghim T, Moon HN, Seo JJ. "Whole-body MRI of paediatric malignant tumours: comparison with 
conventional oncological imaging methods." Pediatr Radiol 35.8 (2005): 766-73. 

8. Ormond Filho, A. G., et al. Whole-Body Imaging of Multiple Myeloma: Diagnostic Criteria. RadioGraphics. Jul. 8, 2019; Vol. 39, 
No.4. https://doi.org/10.1148/rg.2019180096. 

9. Rajkumar SV. Clinical features, laboratory manifestations, and diagnosis of multiple myeloma. 2009. UpToDate. Date 
Accessed: September 22, 2009. 

10. Rajkumar SV. Monoclonal gammopathy of undetermined significance. 2009. UpToDate Online. Date Accessed: October1, 
2009. 

11. Schmidt GP, Schoenberg SO, Schmid R, et al. "Screening for bone metastases: whole-body MRI using a 32-channel system 
versus dual-modality PET-CT." Eur Radiol 17.4 (2007): 939-49. 

12. Shortt CP, Gleeson TG, Breen KA, et al. "Whole-Body MRI versus PET in assessment of multiple myeloma disease activity." 
AJR Am J Roentgenol 192.4 (2009): 980-6. 

13. Sorenson SM, Gentili A, Masih S, Andrews CL. Multiple Myeloma. 2009. EMedicine. Available: 
http://emedicine.medscape.com/article/391742-overview. Date Accessed: September 22, 2009. 

14. Weininger M, Lauterbach B, Knop S, et al. "Whole-body MRI of multiple myeloma: comparison of different MRI sequences in 
assessment of different growth patterns." Eur J Radiol 69.2 (2009): 339-45. 

15. Whole-body MRI program]. GE Healthcare; 2007. 
16. Whole-body MRI Takes Less Than 20 Min To Scan A Patient's Entire Body For Cancer Spread To Bone. 2005. Science Daily. 

Date Accessed: September 22, 2009. 
17. Zamagni E, Nanni C, Patriarca F, et al. "A prospective comparison of 18F-fluorodeoxyglucose positron emission tomography-

computed tomography, magnetic resonance imaging and whole-body planar radiographs in the assessment of bone disease in 
newly diagnosed multiple myeloma." Haematologica 92.1 (2007): 50-5. 

Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of
this Service only for purposes set forth in these Conditions of Use. 

© CPT Only – American Medical Association 
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Radiology Policies, Continued 

MEDICAL POLICY 

TRANSCRANIAL DOPPLER ULTRASOUND 
Policy # 181 
Implementation Date: 12/9/02 
Review Dates: 12/11/03, 11/16/04, 11/19/05, 12/21/06, 12/20/07, 12/18/08, 12/17/09, 12/16/10, 9/15/11, 
8/15/13, 6/19/14, 6/11/15, 6/16/16, 6/15/17, 7/20/18, 6/20/19, 6/18/20, 6/10/21, 5/19/22, 6/15/23 
Revision Dates: 11/25/05, 10/21/10, 1/31/12, 7/8/12, 6/17/21 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 

Description 
Transcranial Doppler ultrasound (TCD) is an ultrasound technology that measures physiological 
parameters of blood flow in the major intracranial arteries. Transcranial Doppler ultrasound uses a pulsed 
Doppler system with low frequencies that enables recording of blood velocities from intracranial arteries 
through selected cranial foramina and thin regions of the skull; it is a non-invasive test. Transcranial 
Doppler ultrasound is operator-dependent and requires training and experience to perform and interpret 
results. Transcranial Doppler ultrasound is performed by technologists, sonographers, and physicians, 
and is interpreted by neurologists and other specialists. 

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 

Application of coverage criteria is dependent upon an individual’s benefit coverage at the 
time of  the request.  

Select Health covers transcranial Doppler (TCD) ultrasound in limited circumstances. 
Specific clinical conditions for which TCD ultrasound is covered based upon the American Academy of 
Neurology (AAN) Type A or B level evidence include the following: 

1. In the screening of children aged 2−16 years with sickle cell disease for stroke risk 
2. For the detection and monitoring of angiographic vasospasm after spontaneous subarachnoid 

hemorrhage 
3. For detection of intracranial steno-occlusive disease 
4. Acute cerebral infarction 
5. Extracranial internal carotid artery (ICA) stenosis 
6. Vasomotor reactivity (VMR) testing 
7. Detection of cerebral microembolic signals 
8. Carotid endarterectomy (CEA) 
9. For detection of cerebral circulatory arrest/brain death 

10. Monitoring carotid endarterectomy 
11. Monitoring cerebral thrombolysis 
12. Monitoring coronary artery bypass graft (CABG) operations 
13. Monitoring prosthetic heart valve operations 
14. Monitoring cerebral thrombolysis operations 
15. For the evaluation of right-to-left cardiac/extra cardiac shunts 

POLICY # 181 – TRANSCRANIAL DOPPLER ULTRASOUND 
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Radiology Policies, Continued 
Transcranial Doppler Ultrasound, continued 

16. For traumatic brain injury 

Select Health does NOT cover transcranial Doppler (TCD) ultrasound after atrial septal
defect (ASD) or patent foramen ovale (PFO) closures to assess the sufficiency of closure. This 
does not meet the standard of care, and therefore, meets the plan’s definition of not medically necessary. 

Select Health does NOT cover transcranial Doppler (TCD) ultrasound for any other
indication including migraine or other headaches. These other indications meet the plan’s definition of 
experimental/investigational. 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 
no published coverage position and InterQual criteria are not available, the Select Health
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Summary of Medical Information 
Transcranial Doppler ultrasound has been an available technology for many years. There are numerous 
case reports and non-randomized studies demonstrating the clinical utility of this testing in varying
situations. Since 2000, the advent of power mode TCD (pmTCD) has expanded the clinical utility of this 
testing as demonstrated in by Spencer and Moehring in their articles. However, it must be noted that Dr. 
Spencer is one of the developers of pmTCD and may have biases in his conclusions related to his 
position as principal owner of Spencer Technologies, which markets and sells the pmTCD devices. 
However, the technology assessment completed for the American Academy of Neurology by Sloan et al., 
published in Neurology in October 2004 supports the efficacy of the use of this technology in multiple 
clinical circumstances. Additionally, multiple articles by individuals such as Markus and MacKinnon, and 
Droste et al., provide good evidence for the comparative clinical utility in settings demonstrating only type 
B evidence in the AAN technology assessment. 

Billing/Coding Information 
Covered: ONLY for the conditions above 
CPT CODES 
93886 Transcranial Doppler study of the intracranial arteries; complete study 
93888 ; limited study 
93890 ; vasoreactivity study 
93892 ; emboli detection without intravenous microbubble injection 
93893 ; emboli detection with intravenous microbubble injection 
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Radiology Policies, Continued 
Transcranial Doppler Ultrasound, continued 

HCPCS CODES 

No specific codes identified 

Key References
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Radiology Policies, Continued 
Transcranial Doppler Ultrasound, continued 

Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or 
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 

”Intermountain Healthcare” and its accompanying logo, the marks of “Select Health” and its accompanying marks are protected and 
registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
this Service only for purposes set forth in these Conditions of Use. 
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UPRIGHT/WEIGHT-BEARING, DYNAMIC KINETIC MRI 
Policy # 312 
Implementation Date: 6/30/06 
Review Dates: 7/12/07, 6/19/08, 6/11/09, 6/17/10, 4/21/11, 6/21/12, 4/17/14, 4/14/16, 4/27/17, 7/20/18, 
4/15/19, 4/15/20, 4/15/21, 3/18/22, 4/28/23  
Revision Dates: 1/17/14               

Description 
Chronic back pain in the United States costs between $20 and $50 billion annually to treat. The patient 
complaining of back or neck pain may undergo any number of procedures to determine the cause, 
including MRI and computed tomography (CT)-myelography.  
Conventional imaging techniques images are typically acquired with the patient lying down. Patients often 
experience signs and symptoms of back and neck pain during dynamic physiologic movement of the 
body; however, these are conditions that are not possible to assess if the patient is only imaged in a 
recumbent position. The FONAR Corporation (Melville, NY) has developed an MRI device that enables 
partial or full weight-bearing and simultaneous kinetic maneuvers of the patient’s whole body, or any 
individual body part.   

COMMERCIAL PLAN POLICY/CHIP (CHILDREN’S HEALTH INSURANCE PROGRAM) 
 
Select Health does NOT cover upright/weight-bearing, dynamic kinetic magnetic 

resonance imaging. The medical literature has failed to prove clinical utility of this testing in the 
evaluation of chronic back and neck pain; this meets the plan’s definition of experimental/investigational. 

SELECT HEALTH ADVANTAGE (MEDICARE/CMS) 

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a 
coverage determination has not been adopted by CMS, and InterQual criteria are not available, the 
Select Health Commercial policy applies. For the most up-to-date Medicare policies and coverage, 
please visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx?from2=search1.asp& or the manual website 

SELECT HEALTH COMMUNITY CARE (MEDICAID) 
 
Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid has 

no published coverage position and InterQual criteria are not available, the Select Health 
Commercial criteria will apply. For the most up-to-date Medicaid policies and coverage, please visit 
their website http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code Look-Up 
tool 

Disclaimer: 
1. Policies are subject to change without notice. 
2. Policies outline coverage determinations for Select Health Commercial, Select Health Advantage (Medicare/CMS), and 

Select Health Community Care (Medicaid/CHIP) plans. Refer to the “Policy” section for more information. 
 

MEDICAL POLICY 
 



 
   

      

 

 

 
 

  
 

  

 
 

 

 
 

 
 

 

 
 

 

 
 

  
 

  

   
 
 

  
   

  
 

  
  

 
 

   

 

   

 

Radiology Policies, Continued 
Upright/Weight-Bearing, Dynamic Kinetic MRI, continued 

Summary of Medical Information 
Conclusions about the clinical utility of upright, dynamic MRI are limited by several weaknesses in the 
medical literature. First, 6 of the 14 studies identified for this report are descriptive case series examining 
the feasibility of this modality of MRI. Results in many cases were presented only as qualitative 
observations about the utility of upright MRI. In the four studies by Jinkins et al., it is even difficult to 
determine whether the data and conclusions are all f rom the same set of observations. All these authors 
concluded that upright MRI adds diagnostic information to that provided by conventional supine MRI in 
patients with spinal pain. However, without comparative data, the relative value of upright MRI images 
cannot be ascertained from these studies. 
Seven studies compared upright with supine MRI images. None of these studies utilized evaluators who 
were blinded to patients’ diagnoses or image source. Five of these obtained MRI scans of patients in 
standing, sitting, and sitting flexion and extension positions, and compared these images to supine 
images from the same open scanner. Because the magnetic field generated by open units, particularly
the one most commonly used in these studies, is much weaker than that used by conventional MRI, one 
may expect differences between the two systems in the quality of the images they produce. Thus, while 
each of  these studies concluded that non-supine MRI scans revealed spinal abnormalities that were not 
detected by supine scans, whether the lower resolution images result in missed abnormalities, cannot be 
determined from these studies. 
Two studies compared upright MRI images with supine images derived from conventional MRI scanners. 
In Zamani et al., 30 patients were imaged in sitting positions while performing flexion and extension. The 
authors reported changes in disk bulge, central canal size, and foraminal size in the upright MRI that were 
not observed on the conventional images. Whether these observed differences would result in different 
therapeutic or diagnostic decisions cannot be determined, as these outcomes were not reported. The 
authors noted that, while diagnostically adequate, the resolution of the upright MRI images was inferior to 
those obtained from conventional MRI. Muhle et al. scanned 81 patients with degenerative disease of the 
cervical spine using a 1.5 Tesla strength scanner, which is not available commercially in the U.S. They 
compared these scans to images derived from conventional MRI, myelography, CT-myelography, and 
f lexion/extension radiography. In 28% of patients, therapeutic management changed due to the additional 
information obtained by upright MRI. Therapeutic changes varied according to the severity of the cervical 
disease, however. Therapy changed in 87% of stage IV patients (13 of 15), 64% of stage III patients (7 of 
11), 2% of  stage II patients (1 of 42), and in no patients with stage I disease. However, the scanner used 
in this study was nearly three times stronger than the only commercially available upright scanner in the 
US made by FONAR, which scans at 0.6 Tesla. Whether this device would produce similar results in 
spinal patients is unknown. 
None of  the studies identified for this review calculated any statistics to evaluate the diagnostic accuracy 
of  the upright MRI. Most studies simply provided percentages and raw numbers. A few studies made only 
qualitative statements about the benefits of upright MRI but provided no numbers to support those 
observations. Without these quantitative data, it is difficult to make strong conclusions about the relative 
accuracy of upright MRI or whether differences between upright and conventional MRI in terms of 
abnormality visualization are a result of random variability. In short, while one study (Mulhle et al.) 
suggests that upright MRI may improve detection of spinal abnormalities, this evidence is insufficient to 
conclude that the images from upright MRI are more accurate than those from conventional MRI or that 
they would impact diagnostic and therapy decisions. Additional studies are needed to replicate Muhle et 
al.’s f indings using scanners that would be used clinically in the U.S. and that compare images to 
conventional MRI scans. 

Billing/Coding Information 
CPT CODES 
76498 Unlisted magnetic resonance procedure (eg. diagnostic, interventional) 

HCPCS CODES 

No specific codes identified 
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Upright/Weight-Bearing, Dynamic Kinetic MRI, continued 
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Disclaimer 
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients. 
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an explanation of 
benefits, or a contract. Members should consult with appropriate healthcare providers to obtain needed medical advice, care, and 
treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are applied. Benefits are 
determined by the member’s individual benefit plan that is in effect at the time services are rendered. 

The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion of 
a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy. Please 
refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it 
applies to an individual member. 

Select Health® makes no representations and accepts no liability with respect to the content of any external information cited or
relied upon in this policy. Select Health updates its Coverage Policies regularly, and reserves the right to amend these policies 
without notice to healthcare providers or Select Health members. 

Members may contact Customer Service at the phone number listed on their member identification card to discuss their benefits 
more specifically. Providers with questions about this Coverage Policy may call Select Health Provider Relations at (801) 442-3692. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Select Health. 
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registered trademarks of the provider of this Service and or Intermountain Health Care, Inc., IHC Health Services, Inc., and Select 
Health, Inc. Also, the content of this Service is proprietary and is protected by copyright. You may access the copyrighted content of 
this Service only for purposes set forth in these Conditions of Use. 
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