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Non-Discrimination Statement and Multi-Language Interpreter Services information are located at 
the end of this document. 
 
Coverage for services, procedures, medical devices and drugs are dependent upon benefit 
eligibility as outlined in the member's specific benefit plan. This Evidence-Based Criteria must be 
read in its entirety to determine coverage eligibility, if any. 
 
This Evidence-Based Criteria provides information related to coverage determinations only and 
does not imply that a service or treatment is clinically appropriate or inappropriate. The provider 
and the member are responsible for all decisions regarding the appropriateness of care. Providers 
should provide BCBSAZ complete medical rationale when requesting any exceptions to these 
guidelines. 
 
The section identified as “Description” defines or describes a service, procedure, medical device 
or drug and is in no way intended as a statement of medical necessity and/or coverage. 
 
The section identified as “Criteria” defines criteria to determine whether a service, procedure, 
medical device or drug is considered medically necessary or experimental or investigational. 
 
State or federal mandates, e.g., FEP program, may dictate that any drug, device or biological 
product approved by the U.S. Food and Drug Administration (FDA) may not be considered 
experimental or investigational and thus the drug, device or biological product may be assessed 
only on the basis of medical necessity. 
 
Evidence-Based Criteria are subject to change as new information becomes available. 
 
For purposes of this Evidence-Based Criteria, the terms "experimental" and "investigational" are 
considered to be interchangeable. 
 
BLUE CROSS®, BLUE SHIELD® and the Cross and Shield Symbols are registered service marks 
of the Blue Cross and Blue Shield Association, an association of independent Blue Cross and 
Blue Shield Plans. All other trademarks and service marks contained in this guideline are the 
property of their respective owners, which are not affiliated with BCBSAZ. 
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Description:  
 
In the appendicular skeleton, electrical stimulation with either implantable electrodes or noninvasive 
surface stimulators has been investigated to facilitate the healing of fresh fractures, stress fractures, 
delayed union, nonunion, congenital pseudarthrosis, and arthrodesis. 
 
Electrical and Electromagnetic Bone Growth Stimulators 
Different applications of electrical and electromagnetic fields have been used to promote healing of 
delayed and nonunion fractures: invasive, noninvasive, and semi-invasive. 
 
Invasive stimulation involves the surgical implantation of a cathode at the fracture site to produce direct 
current electrical stimulation. Invasive devices require surgical implantation of a current generator in an 
intramuscularor subcutaneous space, while an electrode is implanted within the fragments of bone graft 
at the fusion site. The implantable device typically remains functional for 6 to 9 months after implantation, 
and although the current generator is removed in a second surgical procedure when stimulation is 
completed, the electrode mayor may not be removed. Implantable electrodes provide constant stimulation 
at the nonunion or fracture site but carry increased risks associated with implantable leads. 
 
Noninvasive electrical bone growth stimulators generate a weak electrical current within the target site 
using pulsed electromagnetic fields, capacitive coupling, or combined magnetic fields. In capacitive 
coupling, small skin pads/electrodes are placed on either side of the fusion site and worn for 24 hours a 
day until healing occurs or up to 9 months. In contrast, pulsed electromagnetic fields are delivered via 
treatment coils placed over the skin and worn for 6 to 8 hours a day for 3 to 6 months. Combined 
magnetic fields deliver a time-varying magnetic field by superimposing the time-varying magnetic field 
onto an additional static magnetic field. This device involves a 30-minute treatment per day for 9 months. 
Individual compliance may be an issue with externally worn devices. 
 
In 1984, the noninvasive OrthoPak® Bone Growth Stimulator was approved by the U.S. Food and Drug 
Administration (FDA) through the premarket approval process for treatment of fracture nonunion. Pulsed 
electromagnetic field systems with the FDA premarket approval (all noninvasive devices) include Physio-
Stim® first approved in 1986, and OrthoLogic® 1000, approved in 1997, both indicated for the treatment 
of established nonunion secondary to trauma, excluding vertebrae and all flat bones, in which the width of 
the nonunion defect is less than one-half the width of the bone to be treated; and the EBI Bone Healing 
System®, which was first approved in 1979 and indicated for nonunions, failed fusions, and congenital 
pseudarthrosis. No distinction was made between long and short bones. The FDA has approved labeling 
changes for electrical bone growth stimulators that remove any time frame for the diagnosis. As of 
September 2020, under consideration is the reclassification of noninvasive electrical bone growth 
stimulators from Class III to the lower-risk Class II category.  
 
No semi-invasive electrical bone growth stimulator devices with the FDA approval or clearance were 
identified.  
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Definitions:  
 
Appendicular skeleton: The appendicular skeleton includes the bones of the shoulder girdle, upper 
extremities, pelvis, and lower extremities.  
 
Delayed union: Delayed union is fracture healing that takes longer than normal.  
 
Fracture nonunion: Fracture nonunion is the fracture did not heal.  
 
 
Criteria:  
 
 Noninvasive electrical bone growth stimulation is considered medically necessary with 

documentation of ANY of the following: 
 

1. Delayed union or fracture nonunions in the appendicular skeleton with documentation of ALL of 
the following:  

 
▪ At least 3 months have passed since the date of fracture 
▪ Serial radiographs have confirmed that no progressive signs of healing have occurred 
▪ Individual can be adequately immobilized 
▪ Individual is of an age likely to comply with nonweight bearing for fractures of the pelvis and 

lower extremities 
 

2. Congenital pseudarthrosis in the appendicular skeleton 
 
 Other applications of electrical bone growth stimulation are considered experimental or 

investigational when any ONE or more of the following criteria are met:  
 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

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

than, established alternatives, or 
5. Insufficient evidence to support improvement outside the investigational setting 
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These applications include, but are not limited to: 
 
▪ Fresh fracture 
▪ Stress fractures 
▪ Immediate postsurgical treatment after appendicular skeletal surgery 
▪ Arthrodesis 
▪ Failed arthrodesis 

 
 Implantable and semi-invasive electrical bone growth stimulators are considered experimental or 

investigational when any ONE or more of the following criteria are met:  
 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

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

than, established alternatives, or 
5. Insufficient evidence to support improvement outside the investigational setting 
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Non-Discrimination Statement: 
 
Blue Cross Blue Shield of Arizona (BCBSAZ) complies with applicable Federal civil rights laws 
and does not discriminate on the basis of race, color, national origin, age, disability or sex. 
BCBSAZ provides appropriate free aids and services, such as qualified interpreters and written 
information in other formats, to people with disabilities to communicate effectively with us. 
BCBSAZ also provides free language services to people whose primary language is not English, 
such as qualified interpreters and information written in other languages. If you need these 
services, call (602) 864-4884 for Spanish and (877) 475-4799 for all other languages and other aids 
and services. 
 
If you believe that BCBSAZ has failed to provide these services or discriminated in another way 
on the basis of race, color, national origin, age, disability or sex, you can file a grievance with: 
BCBSAZ’s Civil Rights Coordinator, Attn: Civil Rights Coordinator, Blue Cross Blue Shield of 
Arizona, P.O. Box 13466, Phoenix, AZ 85002-3466, (602) 864-2288, TTY/TDD (602) 864-4823, 
crc@azblue.com. You can file a grievance in person or by mail or email. If you need help filing a 
grievance BCBSAZ’s Civil Rights Coordinator is available to help you. You can also file a civil 
rights complaint with the U.S. Department of Health and Human Services, Office for Civil Rights 
electronically through the Office for Civil Rights Complaint Portal, available at 
https://ocrportal.hhs.gov/ocr/portal/lobby.jsf, or by mail or phone at: U.S. Department of Health 
and Human Services, 200 Independence Avenue SW., Room 509F, HHH Building, Washington, DC 
20201, 1–800–368–1019, 800–537–7697 (TDD). Complaint forms are available at 
http://www.hhs.gov/ocr/office/file/index.html 
 
Multi-Language Interpreter Services: 
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