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____________________________________________________________________________
Description/Background
An estimated 6.8 million bone fractures occur each year in the United States, accounting for
nearly 1 million hospitalizations. While the majority of fractures heal without complications
following standard nonsurgical or surgical therapy, healing is delayed or impaired in 5 percent to
10 percent of cases. Union is defined as the point at which the fractured bone has regained
sufficient strength and stiffness so that it can function as a weight-bearing structure without
external support. Delayed union is defined as a longer than average time to heal, usually three
to nine months.
The definition of a fracture nonunion has remained controversial. The original U.S. Food and
Drug Administration (FDA) labeling defined nonunion as follows: "A nonunion is considered to be
established when a minimum of nine months has elapsed since injury and the fracture site
shows no visibly progressive signs of healing for minimum of three months." Others have
contended that 9 months represents an arbitrary cut-off point that does not reflect the
complicated variables that are present in fractures, i.e., degree of soft tissue damage, alignment
of the bone fragments, vascularity and quality of the underlying bone stock. Other proposed
definitions of nonunion involve three to six months’ time from original healing, or simply when
serial x-rays fail to show any further healing. The FDA has recently approved labeling changes
that do not impose a time frame for the diagnosis of nonunion.
Delayed union refers to a decelerating bone healing process, as identified in serial x-rays. (In
contrast, nonunion serial x-rays show no evidence of healing.) When lumped together, delayed
(*See policy history boxes for any previous effective dates, if applicable)
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union and nonunion are sometimes referred to as "ununited fractures." The goals of all fracture
treatments are to achieve union of the fracture in the anatomical position best suited for
obtaining an optimal functional outcome, to accelerate bone healing and to prevent and promote
the healing of delayed unions and nonunions.
Standard therapy for bone fractures includes closed and open reduction, internal or external
fixation, intramedullary nailing, bone grafting and surgery. Treatment of nonunion fractures
generally consists of further or enhanced stabilization of the fracture site and the induction of
osteogenesis (composed of or originating from any tissue involved in the development, growth
or repair of bone). Osteogenesis may be induced and enhanced through the use of bone
grafting or by exposure of the fracture site to electrical energy using osteogenesis stimulators.
Bone stimulators can be used under three different scenarios: Electrical stimulation for fracture
nonunion of the appendicular skeleton, electrical stimulation used for specific spinal applications
and low-energy ultrasound stimulation for the treatment of fresh fractures or as secondary
therapy for nonunions that remain unhealed after surgery and other therapies.
A. Electrical stimulation for use in the appendicular skeleton:
In the appendicular skeleton, electrical stimulation is used in the treatment of fracture
nonunion. It has been used primarily to treat tibial fractures, and thus this technique has
often been thought of as a treatment of the long bones. Noninvasive electrical bone growth
stimulators generate a weak electrical current using a variety of technologies, i.e., pulsed
electromagnetic fields (PEMF), capacitative coupling or combined magnetic fields (CMF).
This concept has led to controversy regarding what constitutes long vs. short bones.
According to orthopedic anatomy, the skeleton consists of long bones, short bones, flat
bones and irregular bones. Long bones act as levers to facilitate motion, while short bones
function to dissipate concussive forces. Short bones include those composing the carpus
and tarsus. Flat bones, such as the scapula or pelvis, provide a broad surface area for
attachment of muscles. Thus the metatarsal is considered a long bone, while the scaphoid
bone of the wrist is considered a short bone. Both the metatarsals and scaphoid bones are
at a relatively high risk of nonunion after a fracture.
B. Electrical stimulation for use in the spine:
Noninvasive electrical bone growth stimulators are used as an adjunct to spinal fusion
surgery, with or without associated instrumentation, to enhance the chances of obtaining a
solid spinal fusion. Noninvasive devices may also be used to treat a failed fusion.
Noninvasive electrical bone growth stimulators generate a weak electrical current within the
target site using either 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 per day until healing occurs or up to 9 months. In
contrast, pulsed electromagnetic fields are delivered via treatment coils that are placed into a
-2BCBSM/BCN Medical Policies are developed to provide general information about Blue Cross Blue Shield and Blue Care
Network of Michigan medical policies. This policy is not intended to offer coverage or medical advice. This policy may be
updated and is therefore subject to change.
Bone (Osteogenic) Stimulators – Noninvasive.CS.110111.EST

Medical Policy Title: Bone (Osteogenic) Stimulators - Noninvasive

back brace or directly onto the skin and are worn for six to eight hours per day for three to six
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 nine months. Patient compliance may be an issue with
these externally worn devices.
C. Low intensity, pulsed ultrasound (US) therapy:
Another noninvasive method of osteogenic stimulation that is available is low-intensity,
pulsed ultrasound (US) therapy. In this technique, mechanical energy is transmitted into the
body as high-frequency acoustical pressure waves that provide micromechanical stresses
and strain to the bone and surrounding tissues. While the exact mechanisms are unclear,
ultrasound causes biochemical changes at the cellular level that promote and accelerate
bone formation and thus, fracture healing. US therapy is used in conjunction with the
stabilization of fresh fractures and as secondary therapy for nonunions that remain unhealed
after surgery and other therapies. The patient uses the device, which is prescribed by a
physician, at home for 20 minutes once daily until healing occurs.
Contraindications to the use of ultrasonic bone stimulators include, but are not limited to, the
following:
 Nonunions with synovial pseudoarthrosis
 Patients with mental or physical limitations that render them incapable of using the
device appropriately
 Infection
 Paget’s disease
 Patients lacking skeletal maturity
 Patients with certain types of pacemakers or implantable defibrillators
_________________________________________________________________________
CPT/HCPCS Level II Codes

(Note: The inclusion of a code in this list is not a guarantee of
coverage. Please refer to the medical policy statement to determine the status of a given
procedure)

Established codes:
E0747
E0748

E0760

20974

20979

Other codes (investigational, not medically necessary, etc.):
N/A
________________________________________________________________________
Diagnoses/Medical Conditions




Malunion of fracture
Nonunion of fracture
Pseudoarthrosis (bone)
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Medical Policy Statement
Noninvasive electrical bone growth stimulation via pulsed electromagnetic field (PEMF),
combined electromagnet field (CMF) or capacitive coupling may be considered established as
treatment of fracture nonunions or congenital pseudoarthroses in the appendicular skeleton
for patients meeting the patient selection criteria.
Noninvasive methods of electrical bone growth stimulation to the spine are safe and effective
as an adjunct to spinal fusion surgery in selected patients at high risk for fusion failure
Noninvasive low-intensity ultrasound bone growth stimulation is established as safe and
effective for patients who meet the appropriate patient selection criteria
Rationale
Noninvasive electrical bone growth stimulation for the appendicular skeleton:
The policy regarding electrical bone stimulation as a treatment of nonunion of fractures of
the appendicular skeleton is based on the labeled indications by the U.S. Food and Drug
Administration (FDA). The FDA approval was based on a number of case series in which
patients with nonunions, primarily of the tibia, served as their own control. These studies
suggest that electrical stimulation results in subsequent unions in a significant percentage
of patients.
The policy regarding electrical stimulation of delayed unions is based on a 1993 TEC
Assessment, which offered the following conclusions: While data from a double-blind
randomized controlled clinical trial (and additional long-term outcome data provided by the
investigator) of patients with delayed unions suggests that a 12-week course of noninvasive
electrical bone stimulation is associated with a significantly higher healing rate than a
control group with a dummy device, there are inadequate data regarding the final health
outcome of the patient, i.e., regained use of limb, minimal pain and avoidance of
subsequent surgery. All patients in the trial had an unhealed fracture at an average of 23.8
weeks after injury and all fracture gaps were under 0.5 cm. In terms of long-term outcome,
a significantly greater proportion of the treated patients avoided any further surgery.
A 2008 systematic review by Griffin and colleagues included 49 studies, three of which
were randomized controlled trials (RCTs). The first, a double-blind RCT by Sharrard,
compared pulsed electromagnet field (PEMF) stimulation with a sham procedure using a
dummy device in 45 patients with nonunion of the tibia. Stimulators were positioned on the
surface of the plaster cast. Treatment began 16 to 32 weeks after injury. Patients with
fracture gaps greater than 0.5 cm after reduction, systemic disease or taking steroids were
excluded, as well as patients with marked bony atrophy or hypertrophy. Fifty-one patients
were recruited, and 45 completed the protocol (20 treatment and 25 control). In the
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treatment group, three patients achieved union, two achieved probable union, five showed
progression to union, and 10 showed no progress after 12 weeks. In the control group,
none had united, one had probably united, three progressed toward union and 17 showed
no progress. Scott and King compared PEMF with sham treatment (dummy unit) in 23
patients with nonunion (fracture at least nine months-old and without clinical or radiographic
sign of progression to union within the last three months) of a long bone. Patients with
systemic bone disorders, synovial pseudoarthrosis or fracture gap of greater than half the
width of the bone were excluded. In this trial, electrodes were passed onto the skin surface
through holes in the plaster cast. Twenty-one patients completed the protocol (10
treatment and 11 controls). Six months after beginning treatment, an orthopedic surgeon
and a radiologist, neither of them involved in the patients’ management, examined
radiographs and determined that 6 of 10 in the treatment group healed, while none of those
in the control group healed.
Simonis et al. compared PEMF and placebo treatment for tibial shaft fractures non-united
at least one year after fracture, no metal implant bridging the fracture gap, and no
radiological progression of healing in the three months before treatment. All 34 patients
received operative treatment with osteotomy and unilateral external fixator prior to
randomization. Treatment was delivered by external coils. Patients were assessed
monthly for six months, and clinical and radiographic assessments were conducted at six
months. Treatment was considered a failure if union was not achieved at six months. In
the treatment group, 89 percent of fractures healed compared with 50 percent in the control
group (p=.02). While a larger percentage of smokers in the treatment group healed than
compared with those in the control group, the number of smokers in each group was not
comparable, and the difference in healing rates between groups was not statistically
significant. The authors conclude that the available evidence supports the use of PEMF in
the treatment of nonunion of the tibia and suggest that future trials should consider which
modality of electromagnetic stimulation and in which anatomical sites the treatment is most
effective.
Electrical Stimulation of the Spine as an Adjunct to Spinal Fusion Procedures
Analysis of the data from clinical trials is limited by the following factors:
 Trials frequently include heterogeneous groups undergoing a variety of surgeries, which
may have different risk levels for fusion failure.
 Trials frequently include patients undergoing spinal fusion both with and without
additional surgical adjuncts, i.e., pedicle screws or back “cages,” both designed to
increase the fusion rate. Therefore, those patients undergoing instrumented spinal
fusion procedures may have a decreased risk of fusion failure compared to those
without instrumented procedures.
 While most trials have focused on “high-risk” patients, others have also included
average-risk patients. The outcomes associated with average-risk patients are often
not reported separately.
 Trials have used different outcomes for spinal fusion, based on varying clinical and
radiologic outcomes.
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 The presence or absence of spinal fusion may be considered an intermediate outcome,
with the final health outcome typically focusing on relief of pain. Final health outcomes
are typically not reported.
With the above limitations in mind, results of controlled trials are summarized below.
Instrumented Spinal Fusion
Kucharzyk reported on a controlled prospective nonrandomized trial of implantable
electrical stimulation in patients undergoing instrumented posterior spinal fusion with
pedicle screws. A series of 65 patients who did not use electrical stimulation were
compared with a later series of similar patients who did receive implantable electrical
stimulation. Fusion success was 95.6 percent in the stimulated group compared to 87
percent in the nonstimulated group, a statistically significant difference. It appears that all
patients had at least 1 or more high-risk factors for failed fusion, i.e., smoking history, prior
surgery, multiple fusion levels, diabetes, etc. While this trial supports the use of electrical
stimulation as an adjunct to instrumented posterior lumber fusion, it did not specifically
identify the outcomes in patients considered to be at low risk for failed fusion.
Rogozinski and colleagues reported on the outcomes of two consecutive series of patients
undergoing posterolateral fusions with autologous bone graft and pedicle screw fixation.
The first series of 41 patients were treated without electrical stimulation, while the second
group of 53 patients received invasive electrical stimulation. Those receiving electrical
stimulation reported a 96 percent fusion rate, compared to an 85 percent fusion rate in the
unstimulated group. The fusion rate for patients receiving stimulation versus no
stimulation was also significantly higher among those considered at high risk due to
previous back surgery or multiple fusion levels. No significant increase in the fusion rate
was noted among non-smokers (i.e., without a risk factor), but the comparative fusion
rates for all patients without high-risk factors is not presented.
Non-instrumented Spinal Fusion
In 2010, Andersen et al. published two-year radiographic and functional outcomes from a
European multicenter randomized controlled trial (RCT) of direct current (DC) stimulation
with the SpF-XL IIb for posterolateral lumbar spinal fusion (PLF) in 98 patients older than
60 years of age. This age group has decreased fusion potential. In addition,
instrumentation was not used due to risks related to longer operating times and screw
loosening due to osteoporosis. All patients received fresh frozen allograft bone mixed
with autograft obtained from the decompression procedure and were braced for three
months after surgery. Dummy electrodes were placed in the control group to allow
blinded radiographic evaluation, but patients and surgeons were not blinded to treatment
group. Stimulator-specific complications included three cases of hematoma after removal
of the battery and 2 patients who had pain at the site of the subcutaneous pocket. Three
patients dropped out before the one-year radiologic evaluation, one patient died, and an
additional 25 patients did not complete the functional outcome questionnaires, resulting in
70 percent follow-up at two years. The percentage of dropouts was similar for the two
treatments; patients who missed their two-year evaluation had poorer outcomes on the
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Dallas Pain Questionnaire at the one-year follow-up. Blinded evaluation of fusion by
computed tomography (CT) scan indicated the same low percentage of cases with fusion
in the two groups (33 percent). Fusion rates by plain radiographs were 57 percent in the
control group (24/42) and 64 percent in the standard DC-stimulation group (27/42).
Patients who achieved a solid fusion had better functional outcome and pain scores at
their latest follow-up. At two-year follow-up, electrical stimulation was associated with
improved functional outcomes on three of four Dallas Pain Questionnaire subscales (daily
activity, work/leisure, and social interest), but not for the Low Back Pain Rating Scale.
These functional results have a high potential for bias due to the dropout of patients who
had poorer outcomes and unequal patient expectation in this unblinded study.
No studies of semi-invasive (semi-implantable) stimulators were identified during the most
recent literature search. In addition, none of these devices has U.S. Food and Drug
Administration (FDA) clearance or approval. Thus, use of these devices is considered
investigational.
Lumbar Spine
In 1999, Goodwin and colleagues reported on the results of a study that randomly
assigned 179 patients undergoing lumbar spinal fusions to receive or not receive
capacitively coupled electrical stimulation. A variety of surgical procedures both with and
without instrumentation were used, and subjects were not limited to high-risk patients.
The overall successful fusion rate was 84.7 percent for those in the active group
compared to 64.9 percent in the placebo group, a statistically significant difference. While
the actively treated group reported increased fusion success for all stratification groups
(i.e., according to fusion procedure, single or multilevel fusion, smoking or nonsmoking
group), in many instances the differences did not reach statistical significance because of
small numbers. For example, the subgroups in which there was not a significant
difference in fusion between the active and placebo groups included patients who had
undergone previous surgery, smokers and those with multilevel fusion. In addition, there
were numerous dropouts in the study and a 10 percent noncompliance rate with wearing
the external device for up to nine months.
Another study reported on the results of a double-blind study that randomly assigned 195
patients undergoing initial attempts at interbody lumber fusions with or without fixation to
receive or not receive pulsed electromagnetic field electrical stimulation. Patients were
not limited to high-risk groups. In the active treatment group, the success rate was 92
percent, compared to 65 percent in the placebo group. On subgroup analysis, the treated
group consistently reported an increased success rate. Subgroups included graft type,
presence or absence of internal fixation, or presence or absence of smoking.
Linovitz and colleagues conducted a double-blind clinical trial that randomly assigned 201
patients undergoing one- or two-level posterolateral fusion without instrumentation to
undergo active or placebo electrical stimulation using a combined magnetic field device.
Unlike capacitively coupled or pulsed electromagnetic field devices, the combined
magnetic field device requires a single 30-minute treatment per day with the device
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centered over the fusion site. Patients were treated for nine months. Among all patients,
64 percent of those in the active group showed fusion at nine months compared to 43
percent of those with placebo devices, a statistically significant difference. On subgroup
analysis, there was a significant difference among women, but not men.
Cervical Spine
In 2008, Foley et al published results of the investigational device exemption study of
pulsed electromagnetic field (PEMF) stimulation as an adjunct to anterior cervical
discectomy and fusion (ACDF) with anterior cervical plates and allograft interbody
implants. This study described results using the Cervical-Stim device from Orthofix that
received premarket approval (PMA) from the FDA in 2004. A total of 323 patients were
randomized, 163 to PEMF and 160 to no stimulation. All patients were active smokers
(more than one pack of cigarettes per day, 159 patients) or were undergoing multilevel
ACDF (192 patients). Patients with pertinent history of trauma, previous posterior cervical
approach or revision surgery, and certain systemic conditions or steroid use and regional
conditions such as Paget’s disease or spondylitis were excluded. Beginning one week
after surgery, patients in the treatment group wore the Cervical-Stim device for four hours
per day for three months. Efficacy was measured by radiographic analysis at one, two,
three, six and 12 months. At six months, 122 patients in the treatment group and 118 in
the control group were evaluable; 15 in the PEMF group and 13 in the control group
voluntarily withdrew, seven in the PEMF group and one control violated study protocol,
and 19 in the PEMF group and 28 controls had radiographs that were not evaluable or
radiographs that were not done within two weeks of the six-month postoperative window.
Fusion rates for the 240 evaluable patients at six months were 83.6 percent for the PEMF
group and 68.6 percent for the control group (p=0.0065). By intent-to-treat (ITT) analysis,
assuming that non-evaluable patients did not have fusion, PEMF and control groups
fusion rates were 65.6 percent and 56.3 percent, respectively (p=0.0835). Of 245 patients
available for follow-up at 12 months, fusion was achieved in 116 of 125 PEMF patients
and 104 of 120 control patients (p=0.1129). Patient compliance, which was automatically
monitored by the device, was assessed at each visit; however, compliance data were not
included in the paper. The large number of dropouts, non-significant difference in fusion
rates by ITT analysis, and lack of data on functional outcomes (e.g., pain, return to usual
activity) limit interpretation of these study results. No other studies of electrical stimulation
as an adjunct to cervical fusion were identified in the literature search. Thus, this
technique is considered investigational for the cervical spine.
Ultrasound Accelerated Fracture Healing Device
For healing of fresh fractures, the current policy limits its use to the treatment of closed
fractures. Data are conflicting regarding the efficacy of ultrasonic accelerated fracture
healing system (UAFHS) for the treatment of open fractures, specifically those treated
surgically with placement of an intramedullary nail. For example, Emami and colleagues
conducted a study that randomly assigned 32 patients with a fresh tibial fracture that was
fixed with an intramedullary rod to undergo additional treatment with an active or inactive
ultrasound device. The time to healing was not significantly different in the two groups.
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These observations are consistent with a 2002 meta-analysis conducted by Busse and
colleagues, whose analysis supported the use of low-intensity ultrasound as a technique for
fractures treated nonoperatively. However, the authors concluded that there was no benefit
in operatively treated fractures. In contrast, Leung and colleagues reported on the results
of a study that randomly assigned 30 fractures in 28 patients with complex tibial fractures
treated with internal or external fixation to receive or not receive additional treatment with
low-intensity ultrasound. Based on radiologic assessment, the time to callus formation was
significantly less in those in the ultrasound group. Due to the inconsistent results in the two
small randomized studies, and the negative results of the meta-analysis, low-intensity
ultrasound is considered investigational for open fractures.
A 2009 systematic review of low-intensity pulsed ultrasonography for fractures by Busse et
al. included randomized controlled trials (RCTs) for any kind of fracture. Thirteen trials
were included; in five of them, patients were managed conservatively, and in eight studies,
patients had ultrasound therapy after operative management (distraction osteogenesis in
three studies, bone graft for nonunion in one, and operative treatment of fresh fractures in
four). Ultrasound therapy significantly accelerated radiographic healing of fractures in all
three trials of conservatively managed fresh fractures that assessed this outcome. These
trials are described in more detail below.
In a 1997 multicenter RCT by Kristiansen et al, 60 patients with dorsally angulated fractures
of the distal radius treated with manipulation and cast were randomly assigned to 10 weeks
of daily treatment with a pulsed ultrasound device or an inactive device beginning seven
days after casting. Radiographic and clinical examinations were done beginning at week
one and ending 16 weeks after treatment began. Time-to- radiographic healing was
shorter in the treatment group (61 days) than in the control group (98 days) (p<0.001).
Each radiographic stage of healing also was significantly accelerated in the treatment
group. Heckman and colleagues performed a double-blind RCT comparing ultrasound
treatment (n=33) with a placebo-control device (n=34) in closed or grade-I open fractures of
the tibial shaft. Time to healing was 86 days in the treatment group versus 114 days in the
control group (p=0.01), and time to overall (clinical and radiographic) healing was 96 days
in the active-treatment group compared to 154 days in the control group (p=0.0001).
Scaphoid fractures were treated with ultrasound in a study done in Germany. Fifteen
patients were randomly assigned to treatment and 15 to placebo device groups. Healing
was assessed by computed tomography (CT) scans every two weeks. Fractures treated
with ultrasound healed in 43.2 days versus 62 days in the control group (p<0.01).
Pooled data from these studies demonstrated a mean reduction in radiographic healing
time of 36.9 percent (95 percent confidence interval (CI): 25.6 percent to 46.0 percent).
Authors of a fourth study included in the systematic review observed that the clinical
relevance of accelerated radiologic healing has not been described and examined the
effect of low-intensity pulsed ultrasound on fracture healing issues such as pain, function,
and resumption of professional and personal activities. They performed a multicenter
double-blind RCT of ultrasound treatment of fresh clavicle fractures. Patients were taught
to use the ultrasound devices for 20 minutes each day for 28 days and to record daily their
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subjective feeling if the fracture healed or not (the primary outcome measure), pain on
visual analogue scale (VAS), level of daily activities once a day expressed as hours of
activity (work, household work, sport) and analgesic use. A total of 120 patients (61 active
and 59 placebo) started study treatment. Nine patients in the active group and 10 in the
placebo group were excluded from analysis because of incomplete follow-up or early
withdrawal from the study. The day that the fracture clinically healed according to patient
perception was determined in 92 patients (47 active and 45 placebo), and mean duration of
time to clinical healing was 26.77 days in the active group versus 27.09 days in the placebo
group. Between-group differences in analgesic use and mean VAS were not significant. In
the trials of operatively managed (open) fresh fractures outcomes were inconsistent; four
trials provided low-quality evidence for acceleration of healing by ultrasound therapy.
Pooled results of two trials showed a non-significant mean reduction in radiographic healing
time of 16.6 percent.
Nonunions
The policy regarding nonunion of fractures is based on data presented to the FDA as part
of the approval process for SAFHS® as a treatment of fracture nonunions. The following
data were reported and are included in the package insert for the device:
 Data were collected on 74 cases of established nonunion with a mean fracture age of
nearly three years. The principal outcome measure was the percentage of patients with
healed nonunions, as determined clinically and by radiographic analysis. Each case
served as its own control, based on the definition of nonunion that suggests that
nonunions have a 0 percent probability of achieving a healed state without an
intervention. A total of 64 of 74 cases (86 percent) were healed with use of low-intensity
ultrasound. The time to healing was 173 days. The healed rate of scaphoid bones was
lower, at 33 percent (two of six cases), which was partially responsible for a significant
difference between the healing rates of long bones (92 percent) versus other bones (67
percent).
 Fracture age also affected healing rates, with fractures over five years old having a
healing rate of 50 percent compared to a healing rate of 95 percent in those present for
no more than 1 year. A study used prospectively defined criteria for analysis of all
Dutch patients (96 participating clinics) who had been treated with ultrasound for
established nonunion of the tibia (characterized by a total stop of all fracture repair
processes). Included in the analysis were 71 patients who were at least three months
from the last surgical intervention and did not show any healing improvements in the
three months before ultrasound treatment (average fracture age: 257 days; range: 180–
781 days). All patients were followed up (average 2.7 years) by questionnaire, or by
phone, if needed. There was an overall healing rate of 73 percent, at an average 184
days to healing (range: 52–739 days). No difference in healing rate for open or closed
fractures was observed.
The 2009 systematic review and meta-analysis of RCTs described above found moderate
to very low quality evidence for low-intensity pulsed ultrasonography in accelerating
functional recovery among patients with fracture. For example, a study of nonoperatively
Managed stress fractures in 26 midshipmen found no advantage for ultrasound therapy;
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treated subjects returned to active duty in a mean of 55.8 days versus 56.2 days for
controls. Three trials of distraction osteogenesis used a variety of surrogate outcome
measures with inconsistent results and provided very low-quality evidence of accelerated
function improvement, and the trial of ultrasound therapy after bone graft for nonunion with
21 subjects provided low-quality evidence for a benefit for ultrasound therapy. Busse and
colleagues advise that large trials of high methodologic quality focusing on patient
important outcomes such as quality of life and return to function are needed to determine
whether ultrasound fracture healing devices provide important benefits to patients.
Medical Policy Position Summary (Non-clinical summary statement for
customer use)

An electrical osteogenesis stimulator is a device that provides electrical stimulation to help
bone repair by stimulating the production of osteocytes (bone cells) and can be either
invasive or noninvasive.
A noninvasive electrical stimulator has an external power source, which is attached to a coil
or electrodes placed on the skin, or placed on a cast or brace over a fracture or surgical
bone fusion site. Invasive devices provide electrical stimulation directly at the fracture site,
either through wire electrodes inserted through the skin or by implantation of a coiled wire
into the fracture site. The power pack is implanted into soft tissue near the fracture site and
connected to the cathode, creating a self-contained system with no external components.
With the noninvasive device, opposing pads, wired to an external power supply, are placed
over the cast. An electromagnetic field is created between the pads at the fracture site. An
ultrasonic osteogenic stimulator emits low intensity, pulsed ultrasound (as opposed to
electricity), to stimulate bone repair. The ultrasound signal is applied to the skin surface at
the fracture location via ultrasound conductive coupling gel to accelerate the healing time of
the fracture. The device is intended for use with cast immobilization.
Electrical bone stimulation is considered safe and effective for patients when there is failure
of a fractured bone to heal normally or in some cases it is used in addition to spinal fusion
surgery
Low-intensity ultrasound treatment is used in addition to conventional management (such
as closed reduction and cast immobilization) for the treatment of fresh, closed fractures in
skeletally mature individuals or as a treatment of non-healing fracture of bones except for
the skull and vertebrae.
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____________________________________________________________________________
Inclusionary and Exclusionary Guidelines (Clinically based guidelines that may
support individual consideration and pre-authorization decisions)
Inclusions:
A. Noninvasive electrical bone growth stimulation for the appendicular skeleton may be
considered appropriate as treatment of fracture nonunions or congenital pseudoarthroses in
the appendicular skeleton (including the bones of the shoulder girdle, upper extremities,
pelvis and lower extremities). The diagnosis of fracture nonunion must meet all of the
following criteria:
 At least three months have passed since the date of fracture
 Serial radiographs have confirmed that no progressive signs of healing have occurred
 The patient can be adequately immobilized and is of an age likely to comply with nonweight bearing
B. Noninvasive electrical bone growth stimulation is a safe and effective treatment when
initiated immediately after spinal surgery in patients at high risk for fusion failure.
High risk patients are those that meet any of the following criteria:
 One or more previous failed spinal fusion(s). Failed spinal fusion is defined as a spinal
fusion that has not healed at a minimum of six months after the original surgery, as
evidenced by serial x-rays over a course of 90 days.
 Multi-level fusion surgeries, including:
- Multiple levels done where the levels are sequential (e.g., levels L2 through L5), or
- Multiple single levels (e.g., L2-3 and L4-5 but not L3-4)
 Patients with grade III or greater spondylolisthesis.
 Patients with one or more factors which may lessen the chance of obtaining a solid
fusion, including but not limited to:
- Current smoking habit
- Diabetes
- Renal disease
- Alcoholism
- Steroid use
Semi-invasive electrical stimulation is considered experimental and investigational as an
adjunct to lumbar fusion surgery and for failed lumbar fusion.
Invasive, semi-invasive, and noninvasive electrical stimulation are considered experimental and
investigational as an adjunct to cervical fusion surgery and for failed cervical spine fusion.
C. Low-intensity ultrasonic stimulation may be considered safe and effective in the
treatment of
 Established nonunions of bones (no visible progressive signs of healing over three
months), excluding the bones of the skull and vertebrae, and
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As an adjunct to conventional management (e.g., closed reduction and cast
immobilization) for the treatment of fresh, closed fractures in skeletally mature individuals
who are at high risk for delayed fracture healing or nonunion. These risk factors may
include both patient co-morbidities and location of fractures and may include, but are not
limited to, the following:
Patient co-morbidities:
- Diabetes
- Steroid therapy
- Osteoporosis
- History of alcoholism
- History of smoking
Fracture location risks:
- Jones fracture (fracture of the fifth metatarsal of the foot)
- Fracture of navicular bone in the wrist (also called the scaphoid)
- Fracture of metatarsal
- Fractures associated with extensive soft tissue or vascular damage

Exclusion(s):
A. Noninvasive electrical bone growth stimulation for the appendicular skeleton:
Experimental/investigational applications of electrical bone growth stimulation of the
appendicular skeleton include, but are not limited to
 The treatment of fresh fractures
 The treatment of delayed union which is defined as a decelerating fracture healing
process, as identified by serial x-rays.
B. Noninvasive electrical bone growth stimulation for the spine:
Patients not meeting the inclusionary guidelines for spinal applications.
C. Low-intensity ultrasonic stimulation:
 The treatment of delayed union, which is defined as a decelerating fracture-healing
process identified by serial x-rays evenly spaced over a period of 90 days.
 Congenital pseudarthroses
 Open fractures.
Contraindications to the use of ultrasonic bone stimulators include, but are not limited to, the
following:
 Nonunions with synovial pseudoarthrosis
 Patients with mental or physical limitations that render them incapable of using the
device appropriately
 Infection
 Paget’s disease
 Patients lacking skeletal maturity
 Patients with certain types of pacemakers or implantable defibrillators
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 Patients with tumor-related fractures.
___________________________________________________________________________
Related Policies
 Interferential Current Device
 Neuromuscular Electrical Stimulation
___________________________________________________________________________
Medicare Information
A nonspinal electrical osteogenesis stimulator (E0747) is covered only if any of the following
criteria are met
 Nonunion of a long bone fracture (ICD-9 codes 810.00-810.13, 812.00-813.93, 815.00815.19, 820.00-821.39, 823.00-824.9, 825.25, 825.35 (see section below) defined as
radiographic evidence that fracture healing has ceased for three or more months prior to
starting treatment with the osteogenesis stimulator, or
 Failed fusion of a joint other than in the spine (ICD-9 code V45.4) where a minimum of nine
months has elapsed since the last surgery, or
 Congenital pseudarthrosis (ICD-9 code 755.8)
Nonunion of a long bone fracture must be documented by a minimum of two sets of
radiographs obtained prior to starting treatment with the osteogenesis stimulator, separated by
a minimum of 90 days, each including multiple views of the fracture site, and with a written
interpretation by a physician stating that there has been no clinically significant evidence of
fracture healing between the two sets of radiographs.
A nonspinal electrical osteogenesis stimulator will be denied as not medically necessary if none
of the criteria above are met.
A spinal electrical osteogenesis stimulator (E0748) is covered only if any of the following criteria
are met
 Failed spinal fusion (ICD-9 code V45.4) where a minimum of nine months has elapsed since
the last surgery, or
 Following a multilevel spinal fusion surgery (ICD-9 code V45.4) (see Appendices section), or
 Following spinal fusion surgery (ICD-9 code V45.4) where there is a history of a previously
failed spinal fusion at the same site.
A spinal electrical osteogenesis stimulator will be denied as not medically necessary if none of
the criteria above are met.
An ultrasonic osteogenesis stimulator (E0760) is covered only if all of the following criteria are
met
 Nonunion of a fracture (ICD-9 codes - 807.00-807.3, 808.0-808.9, 810.00-816.13, 820.00826.1) must be documented by a minimum of two sets of radiographs obtained prior to
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starting treatment with the osteogenic stimulator, separated by a minimum of 90 days. Each
radiograph set must include multiple views of the fracture site accompanied by a written
interpretation by a physician stating that there has been no clinically significant evidence of
fracture healing between the two sets of radiographs; and
The fracture is not of the skull or vertebrae; and
The fracture is not tumor-related.

An ultrasonic osteogenesis stimulator will be denied as not medically necessary if any of the
criteria above are not met.
Use of an ultrasonic osteogenic stimulator for the treatment of a fresh fracture or delayed union
will be denied as not medically necessary. Ultrasound conductive coupling gel is covered and
separately payable if an ultrasonic osteogenesis stimulator is covered. An ultrasonic
osteogenesis stimulator will be denied as not medically necessary if it is used with other
noninvasive osteogenesis stimulators.
(The above Medicare information is current as of the review date for this policy. However, the
coverage issues and policies maintained by the Centers for Medicare & Medicaid Services [CMS,
formerly HCFA] are updated and/or revised periodically. Therefore, the most current CMS
information may not be contained in this document. For the most current information, the reader
should contact an official Medicare source.)

___________________________________________________________________________
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The articles reviewed in this research include those obtained in an Internet based literature search
for relevant medical references through June 29, 2011, the date the research was completed.
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BLUE CARE NETWORK BENEFIT COVERAGE
POLICY: BONE (OSTEOGENIC) STIMULATORS - NONINVASIVE
I. Short Description
The goals of all fracture treatments are to achieve union of the fracture in the anatomical
position best suited for obtaining an optimal functional outcome, to accelerate bone
healing and to prevent and promote the healing of delayed unions and nonunions.
Standard therapy for bone fractures includes closed and open reduction, internal or
external fixation, intramedullary nailing, bone grafting and surgery. Treatment of
nonunion fractures generally consists of further or enhanced stabilization of the fracture
site and the induction of osteogenesis (composed of or originating from any tissue
involved in the development, growth or repair of bone).
Osteogenesis may be induced and enhanced through the use of bone grafting or by
exposure of the fracture site to electrical energy. Electrical bone growth stimulators fall
into one of three categories:
 Invasive
 Semi-invasive
 Noninvasive
Invasive and semi-invasive electrical stimulation require surgical implantation of the
treatment coils.
Noninvasive systems utilize treatment coils that are situated externally around the
fracture site and an external power supply. They deliver electrical current to the fracture
site via capacitive coupling, pulsed electromagnetic field (PEMF) or combined
electromagnet field (CMF) technology.
Noninvasive electrical stimulation, particularly when delivered via PEMF, appears to
provide benefit for patients with long bone nonunions and as an adjunct treatment in
patients undergoing spinal fusion. The published medical literature reports less favorable
results for femoral head decompression and grafting, nonunions of appendicular bones
other than long bones and for femoral osteonecrosis.
Another noninvasive method of osteogenic stimulation that is available is low-intensity,
pulsed ultrasound (US) therapy. In this technique, mechanical energy is transmitted into
the body as high-frequency acoustical pressure waves that provide micromechanical
stresses and strain to the bone and surrounding tissues. While the exact mechanisms
are unclear, ultrasound causes biochemical changes at the cellular level that promote and
accelerate bone formation and thus, fracture healing. US therapy is used in conjunction
with the stabilization of fresh fractures and as secondary therapy for nonunions that
remain unhealed after surgery and other therapies. The patient uses the device, which is
prescribed by a physician, at home for 20 minutes once daily until healing occurs.
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II. Coverage Determination:
Commercial HMO
(includes Self-Funded
groups unless otherwise
specified)
BCNA (Medicare
Advantage)
BCN65 (Medicare
Complementary)

Covered; criteria applies.

BlueCaid

Covered; criteria applies.

Covered; criteria applies.
Coinsurance covered if primary Medicare covers the
service.

III. Administrative Guidelines
 The member's contract must be active at the time the service is rendered.
 The service must be authorized by the member's PCP except for Self-Referral Option

(SRO) members seeking Tier 2 coverage.
 Services must be performed by a BCN-contracted provider, if available, except for

Self-Referral Option (SRO) members seeking Tier 2 coverage.
 Payment is based on BCN payment rules, individual certificate benefits and certificate

riders.
 Appropriate copayments will apply. Refer to certificate section and applicable riders

for detailed information.
 CPT - HCPCS codes are used for descriptive purposes only and are not a guarantee

of coverage.
 Duplicate (back-up) equipment is not a covered benefit.
IV. Effective Dates:
Policy updated: 7/5/05, 9/1/06, 9/1/07, 9/1/08, 11/1/09, 11/1/11
Joint policy effective date: 5/2/02, 12/5/03
Supersedes benefit information of: 12/1/98, 11/5/01
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