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RATIONALE

The index 2020 ISASS Guideline Statement “Intraosseous Ablation of the Basivertebral Nerve for the Relief of Chronic Low
Back Pain” was generated in response to growing requests for background, supporting literature, evidence, as well as proper
coding for intraosseous basivertebral nerve ablation. Since the guideline was published, the American Medical Association has
added Current Procedural Terminology category I codes for basivertebral nerve ablation: 64628 and 64629. Additionally, the has
recognized a need for greater specificity in differentiating various types of low back pain and has designatedthe International
Classification of Diseases, 10th revision, Clinical Modification code M54.51, vertebrogenic low back pain, to ensure correct
diagnosis. The timing of these additions provides an opportunity to refresh the ISASS Guideline to ensure proper diagnosis and
procedural coding and to update the supporting literature and evidence.
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INTRODUCTION

Low back pain (LBP) is the most expensive occupa-
tional disorder in the United States, and according to
the 2019 Global Burden of Disease data, LBP is now
the leading condition for disability worldwide.' An esti-
mated 49.5 million adults in the United States suffer
from chronic LBP (CLBP) with 11% of their life years
living with disability.>® CLBP is defined as pain that
has persisted for more than 12 weeks. The National
Institutes of Health Pain Consortium adds that CLBP
also is present on at least half of the days in the past 6
months.* Recent longitudinal studies have shown that
higher levels of CLBP pain and disability levels were
statistically significantly related to poorer health-related
quality of life, societal impact, and health care costs,
with disability from CLBP having a stronger associa-
tion than pain.’

CLBP direct cost estimates have risen sharply over
the past couple of decades from approximately $96
million (for a 12-month period reported in a 2008
claims analysis)® to an estimated $134.5 billion for low
back and neck pain spending in 2016; this paid-claims
analysis concentrated on adjusted ages from 20 to 64
years, with 57.2% covered by private insurance, 33.7%
covered by public insurance, and 9.2% covered by out-
of-pocket payments.’ As is the case with many medical
conditions, a minority of CLBP patients consume

most health care resources. Analyses of commercial
payer and Medicare claims databases reveal that 15%
of CLBP patients account for 75% of health care costs
(MarketScan, Truven Health Analytics, October 2011
to September 2016).

Clinicians treating axial CLBP have historically
been challenged with limited objective differentiators
for pain sources, as well as poor effect sizes and a
lack of high-quality evidence for existing treatments.®
A lack of validated diagnostic reference standards or
specific imaging biomarkers for the various sources of
pain leads to a diagnosis of “nonspecific” LBP in 85%
of patients. This lack of differentiation in pain sources
resulted in large variations in treatment, including over-
treatment, with poorly validated, nonspecific therapies
(Table 1), and in refractory cases, surgical interventions
may be recommended, which further drives up the high
cost of CLBP treatment.’"°

While the disc has been the target for many CLBP
treatments, the adjacent vertebral endplates (VEPs) have
historically been ignored. A significant body of evidence
has accumulated over the past 25 years demonstrating
that the VEPs are a significant and underappreciated
source of CLBP. These studies confirm the presence of
pain fibers (nociceptors) in the VEPs that trace back to
the basivertebral nerve (BVN) located within the verte-
bral body and that proliferate with endplate damage.'' ™"
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Table 1. Care management options often used for treating chronic low back
pain.

1. Avoidance of activities that aggravate pain

2. Trial of chiropractic manipulation

3. Trial of physical therapy

4. Cognitive support and recovery reassurance

5. Spine biomechanics education

6. Specific lumbar exercise program

7. Home use of heat/cold modalities

8. Low-impact aerobic exercise as tolerated

9. Pharmacotherapy (eg, non-narcotic analgesics and nonsteroidal anti-
inflammatory drugs)

10. Spinal injections (eg, epidural steroid injections, medial branch blocks,
and facet injections) and/or facet ablations

Damaged VEPs with resulting chronic inflammation
are readily visible as type 1 and/or type 2 Modic changes
on routine magnetic resonance imaging (Figure 1), a
specific biomarker for CLPB.""' Type 1 and type 2
Modic changes have been associated with more severe
CLBP, higher levels of disability, and worse outcomes
from conservative care, leading to higher costs of treat-
ment.>%

Vertebral endplate pain was recently validated by the
Centers for Disease Control and Prevention with Inter-
national Classification of Diseases 10th Revision code
M54-51, vertebrogenic pain, allowing for a specific

T1 Image T2 Image

diagnosis. It is estimated that 15% of CLBP patients
suffer from primary vertebrogenic pain.

Patients with vertebrogenic pain at the L3-S1 levels
describe typical anterior column symptoms with
midline low lumbar pain, with or without radiation to
the paraspinal region, and infrequently to the gluteal
regions. Pain is exacerbated with sitting, bending
(forward flexion), and physical activity.”* This is in
contrast to posterior column pain that is associated with
primary paraspinal tenderness and is exacerbated with
spinal extension (eg, lumbosacral facet joint pain)® or
pain with provocation maneuvers, which place sheer,
rotational, and/or compressive forces on the sacroiliac
joint,*2® and is associated with buttock and posterior
thigh pain depending on the age of the patient.”*%

Interruption of pain transmission from the VEPs via
destruction of the intraosseous BVN using radiofre-
quency ablation energy is a treatment option for patients
with vertebrogenic pain. The American Medical Asso-
ciation Current Procedural Terminology Editorial Panel
recently recognized the evidence for this minimally
invasive outpatient treatment by approving Current
Procedural Terminology Category 1 codes for thermal
destruction of intraosseous BVN: 64628 and 64629.

T2 Image

T1 Image

Figure 1. Modic change 1 (MC1) and Modic change 2 (MC2). Images A and B demonstrate decreased signal intensity of T1-weighted images and increased
signal intensity on T2-weighted images, respectively (white arrows), corresponding to MC1 at the L5-S1 disc space. Images C and D correspond to L3-L4 MC2
characterized by increased endplate signal intensity on T1-weighted images and on T2-weighted images, respectively (white arrows). There are similar changes at

the L4-L5 disc space (no arrows).

International Journal of Spine Surgery, Vol. 16, No. 6 1085



ISASS Policy Statement 2022: Literature Review of Intraosseous Basivertebral Nerve Ablation

The addition of these codes provides an opportunity
to refresh the 2020 ISASS guideline30 to ensure proper
diagnosis and procedural coding and to update the sup-
porting literature and evidence.

The BVN ablation (BVNA) treatment arm of the
SMART trial was followed prospectively at 2 and 5
years posttreatment. Of the 128 patients in the per pro-
tocol treatment arm of the original SMART trial, 106
(83%) were available for 2-year follow-up.’' Clini-
cal improvements in the Oswestry Disability Index
(ODI), visual analog scale (VAS), and the short form
36 (SF-36) physical component summary were sta-
tistically significant compared with the baseline at all
follow-up timepoints through 2 years (3, 6, 9, 12, 18,
and 24 months). Patients treated with BVNA for CLBP
exhibited sustained clinical benefits in ODI and VAS
and maintained high responder rates through 2 years
following treatment.

The US patients from the original SMART trial were
followed for a minimum of 5 years following BVNA .*?
Of the 117 US-treated patients in the original SMART
trial, 100 (85%) were available for review with a mean
follow-up of 6.4 years (5.4-7.8 years). The mean ODI
scores improved from 42.81 to 16.86 at 5-year follow-up
and a reduction of 25.95 points (P < 0.001). The mean
reduction in VAS pain score was 4.38 points (baseline
of 6.74, P < 0.001). In total, 66% of patients reported a
>50% reduction in pain, 47% reported a >75% reduc-
tion in pain, and 34% reported complete pain resolu-
tion. The composite responder rate for BVNA using
thresholds of =15-point ODI and =2-point VAS for
function and pain at 5 years was 75%. At baseline, of
100 patients, 30 were actively taking opioids at least
once per week; at 5 years, only 8 were actively taking
opioids, for a 73% reduction. Additionally, at baseline,
59 of 100 patients had received an injection in the prior
12 months to having BVNA; at 5 years, 4 of 100 had
received an injection in the prior 12 months, and only 1
had an injection in the region of the BVNA.

INTRACEPT Randomized Clinical Trial With
Prospective, Single-Arm, 1- and 2-Year
Follow-up

The INTRACEPT study33’34 was a prospective,
open-label, randomized clinical trial (RCT) comparing
intraosseous BVNA to the current standard of care for
patients with chronic vertebrogenic LBP. A total of 140
patients with CLBP of at least 6 months duration with
Modic type 1 or 2 vertebral endplate changes between
L3 and S1, were randomized 1:1 using computer-
generated permuted blocks of 6 to undergo either
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BVNA or continue standard care. Treatment at up to 4
vertebral bodies was allowed, and 12% of patients had
prior discectomy.

At the time of a prespecified interim analysis,* 140
subjects were randomized (66 BVNA and 74 stan-
dard care) at 20 study sites with 104 subjects (n = 51
BVNA and n = 53 standard care) having completed
their 3-month primary endpoint visit. Baseline char-
acteristics for all randomized subjects showed a mean
age of 49.7 years, a mean ODI of 45.9 (severe impact),
a mean VAS of 6.79 (moderate to severe pain), and a
percentage of subjects with LBP symptoms 25 years
of 71.4%. Over 70% of subjects had previously under-
gone at least 1 trial of physical therapy or a formal exer-
cise program; 42% had received chiropractic care; and
70% had undergone spinal injections, with 16% having
undergone prior radiofrequency ablation of a facet or
sacroiliac joint(s). Baseline characteristics were similar
between the 2 arms, with no significant differences
requiring an adjustment in the analysis.

The prespecified interim analysis showed clear statis-
tical superiority (P < 0.001) for all primary and second-
ary patient-reported outcome measures in the BVNA
arm compared with the ongoing standard care control
arm.> This resulted in an independent Data Manage-
ment Committee recommendation to halt enrollment
in the study and offer early crossover to active treat-
ment for the control arm. Comparing the BVNA treat-
ment arm with the standard care control arm, the mean
changes in ODI at 3 months were —25.3 points vs —4.4
points, respectively, resulting in an adjusted difference
of 20.9 points (P < 0.001). Changes in mean VAS were
—3.46 for BVNA vs —1.02 for standard care control, an
adjusted difference of 2.44 cm (P < 0.001).

The 12-month INTRACEPT publication reported
the outcomes of the fully randomized cohort of 140
patients.*® The publication included the between-arm
differences at 3 and 6 months (the point of early cross
to active treatment) and the 6-month posttreatment
outcomes for the control crossover group who demon-
strated a nearly identical statistical improvement as the
original BVNA arm for the 3- and 6-month timepoints.
Results from BVNA (n = 66) remained superior to stan-
dard care (n = 74), with BVNA demonstrating a 25.7-
point reduction in mean ODI (P < 0.001) and a 3.8 cm
VAS reduction (P < 0.001) from baseline. Sixty-four
percent of patients receiving BVNA treatment reported
a 250% reduction in VAS, and 29% were pain-free.
Functional outcomes measured via SF-36 and EQ-
5D-5L were also significantly reduced at all timepoints
through 12 months from baseline for the BVNA arm.
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Similarly, the former standard care patients who elected
to cross to active treatment with BVNA (92%) demon-
strated a 25.9 point mean ODI reduction (P < 0.001)
from re-baseline at 6 months post-BVNA.

The 2-year follow-up of the original INTRACEPT
trial reported on 58 of the original 66 BVNA random-
ized patients who completed a 24-month visit (88%
retention rate).” Improvements in ODI, VAS, SF-36
physical component summary, and EQ-5D-5L were sta-
tistically significant at all timepoints through 2 years. At
24 months, ODI and VAS improved 28.5 points (from
baseline 44.5; P < 0.001) and 4.1 cm (from baseline 6.6;
P < 0.001), respectively. A combined responder rate of
ODI 215 and VAS 22 was 73.7%. A 250% reduction in
pain was reported in 72.4% of treatment arm patients,
and 31.0% were pain-free at 2 years. At 24 months,
only 3 (5%) of patients had steroid injections at the
same level as the BVNA, and 62% fewer patients were
actively taking opioids. There were no serious device
or device-procedure-related adverse events for BVNA
reported through 24 months of follow-up. See Figure 2
for the mean ODI and VAS for each study timepoint
through 24 months of follow-up.

Multicenter, Prospective, Single-Arm Cohort
Study

A single-arm prospective, multicenter, open-label
cohort study to evaluate the effectiveness of intraosse-
ous BVNA for the treatment of primary vertebrogenic-
related CLBP (identified by clinical assessment and
type 1 or type 2 Modic changes at L3 to S1) was con-
ducted in 2 typical spine practice settings with more
permissive inclusion of typical CLBP patients (such as
patients who have had a prior discectomy and users of
extended-release opioids).*®*’ The primary endpoint
was a patient-reported change in ODI from baseline to
3 months postprocedure. Secondary outcome measures
included changes in LBP pain VAS, SF-36, EQ-5D-5L,
and response rates.

An interim analysis was conducted with approxi-
mately 60% of the treated patients who completed their
3-month primary endpoint visit.*® The median age of
the n = 28 interim analysis population was 45 years, and
baseline values for ODI and VAS were 48.5 and 6.36
cm (on a 0-10 cm scale), respectively, demonstrating
a severe level of disability and pain within this interim
analysis population. Seventy-five percent of the study
patients reported LBP symptoms for =5 years, with
25% actively using opioids and 61% previously treated
with injections. Clinically meaningful and statistically
significant improvements were demonstrated in all

outcome measures at the 3-month primary endpoint.
The mean reduction in ODI from baseline at 3 months
posttreatment was —30.07 + 14.52 points (P < 0.0001).
The mean reduction in VAS pain score from base-
line was —3.50 + 2.33 (P < 0.0001). Using a minimal
clinically important difference (MCID) of >10-point
improvement in ODI, 93% of patients were responders;
using an MCID of a 220-point improvement in ODI,
75% were responders. Likewise, VAS MCID of a >2.0
cm reduction was achieved in 75% of patients. Impor-
tantly, in this population of working-aged individuals,
83% reported improvement in work function.

A 1-year follow-up of the full cohort for this single-
arm prospective study, including 45 of 47 patients
(retention rate of 96%), has been published.37 Patients
demonstrated a mean reduction in ODI of 32.31 (P <
0.001) with 88.89% (40/45) patients reporting a >15-
point ODI decrease at 12 months. The mean VAS pain
score decreased by 4.31 at 12 months (P < 0.001) and
more than 69% reported a 50% reduction in the VAS
pain scale. Similarly, SF-36 and EQ-SD-5L scores
improved to 26.27 and 0.22, respectively (each P <
0.001).

Pain and functional improvements post-BVNA have
been demonstrated as both reproducible and durable in
the above 2 RCTs and are further confirmed in the pro-
spective single-arm cohort study of approximately 50
typical spine patients from 2 community spine practices
(see Figures 3 and 4).

DeVivo et al — Prospective, Single-Arm Study
(2020)

This independent study assessed the feasibility and
safety of percutaneous computed tomography-guided
BVNA.” BVNA was performed in 56 consecutive
patients presenting with vertebrogenic chronic LBP
using an articulating bipolar radiofrequency elec-
trode (STAR Tumor Ablation System Merit) off-label.
Patients were evaluated at 3 and 12 months posttreat-
ment using a composite endpoint of clinical success,
defined as an improvement in VAS 22 cm and an
improvement in ODI =10 points.

The computed tomography-assisted technique was
determined to be successful in all patients after assess-
ment of the ablation zone. At 3- and 12-month follow-
ups, VAS and ODI scores decreased significantly
compared with baseline. Clinical success was reached
in 54/56 patients (96.5%) for pain and 54/56 patients
(96.5%) for disability. The mean VAS decreased 4.3 cm
(range 1-7.5), with ODI decreasing 32.4 (range 6—42)
points.
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no imputations for missing data.

Figure 2. Mean ODI and mean VAS over time. These graphs depict the mean ODI and mean VAS at each study follow-up for each arm. A statistically significant
and clinically meaningful difference between arms in mean ODI and VAS improvement was demonstrated at 6 months as well as from baseline/re-baseline for each
timepoint in patients treated with BVNA, including in control patients that crossed to active treatment. BVNA, basivertebral nerve ablation; ODI, Oswestry Disability
Index; SC, standard care; VAS, visual analog scale.
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BVN Ablation Treatment in Multiple Studies:
Mean Oswestry Disability Index (ODI) Overtime
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Figure 3. Multistudy comparison of functional improvement. Comparison of mean ODI over time for the 2 level | RCTs and the chronic low back pain single-arm
study. %2638 *gMART RCT US per protocol treatment arm at mean of 6.4 years. **Standard arm re-baselined and offered active treatment at a median of 5.8

months. BVN, basivertebral nerve; ODI, Oswestry Disability Index; RCT, randomized clincial trial; SC, standard care.

Fishchenko et al — Single Group Observational
Study (2021)

This independent prospective study evaluated the
outcomes of 19 patients selected for BVNA based upon
>6 months of LBP, Modic I and II from L3 to S1, no
improvement following drug treatment, and an ODI
>30 and VAS >4.*° These subjects were followed for a
minimum of 12 months. After 12 months, patients were
observed to have a mean decrease in VAS of 5.2 cm
from a baseline of 7.6 cm (68% reduction) and a mean
improvement in ODI of 27.5 points from a baseline of
49.2 (56% reduction).

Conger et al — Systematic Review (2021)

A systematic review of BVNA was published in 2021.*'
Of the 725 publications screened for the analysis, 7 pub-
lications with 321 participants were ultimately included.
The reported 3-month success rate for 250% pain reduction
ranged from 45% to 63%. Rates of functional improve-
ment (=10-point ODI improvement threshold) ranged from
75% to 93%. For comparison to sham treatment, the rela-
tive risk of treatment success defined by =250% pain reduc-
tion and =10-point ODI improvement was 1.25 (95% CI:
.88-1.77) and 1.38 (95% CI: 1.10-1.73), respectively. For
comparison to continued standard care treatment, the rela-
tive risk of treatment success defined by >50% pain reduc-
tion and >10-point ODI improvement was 4.16 (95% CI:
2.12-8.14) and 2.32 (95% CI: 1.52-3.55), respectively.

BVN Ablation - Proportion of Patients by Percent Reduction in Mean VAS from Baseline
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Figure 4. Comparison of proportion of patients by percent reduction in VAS for the 2 level | RCTs and the chronic low back pain single arm study.>*%%¢ BYN,

basivertebral nerve; VAS, visual analog scale.
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The systematic review concluded there is moderate-
quality evidence that suggests this procedure is effective in
reducing pain and disability in patients with CLBP who are
selected based on type 1 or 2 Modic changes, among other
inclusion and exclusion criteria used in the published liter-
ature to date. The success of the procedure appears to be
dependent on the effective targeting of the BVN.

Conger et al have recently had an updated sys-
tematic review of the literature with a single-arm
meta-analysis accepted for publication.*” Of the
856 unique records screened, 12 publications met
inclusion criteria, representing 6 unique study pop-
ulations, with 414 participants allocated to receive
BVNA. Single-arm meta-analysis showed a success
rate of 65% (95% CI 51%—78%) and 64% (95% CI
43%—-82%), for 250% pain relief at 6 and 12 months,
respectively. The rates of >15-point ODI improve-
ment were 75% (95%CI 63%—-86%) and 75% (95%
CI 63%—-85%) at 6 and 12 months, respectively.

Procedure Safety

In the studies originating from the United States
and listed with https://ClinicalTrials.gov (including
the Smart trial, the Intracept trial, and the Multi-center,
Prospective, Single Arm Cohort Study®’), safety data
have been collected in 473 clinical trial patients. There
has been 1 serious device procedure-related event
reported (0.2%): a vertebral compression fracture in
a sham-control crossover patient with osteopenia who
was taking hormone therapy. The fracture healed spon-
taneously by 8 weeks. There have been 26 nonserious
device procedure-related event reports (5.5%). The
most common was an increase in back pain and the
onset of leg pain (radiculitis/radiculopathy). All nonse-
rious events were transient in nature with a median time
to resolution of 66.5 days and were typically treated
with oral medication (written communication, Reliev-
ant Medsystems, Inc, March 2022).41’42

In the review of serious adverse events in the
MAUDE database, 1 incidence of procedure-related
retroperitoneal hematoma and 1 incidence of postpro-
cedure endplate fracture were reported since commer-
cialization of the device in 2018.%

Evidence and Literature Conclusion

Intraosseous ablation of the BVN is supported by
a basic and clinical evidence foundation, including a
systematic review; a level I, sham-controlled RCT, a
second level I RCT against standard conservative man-
agement, 3 single group prospective studies and a post
hoc secondary analysis. Outcomes data >5 years (mean
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6.4 years) following a single BVNA procedure suggest
the durability of the treatment effect.

Evidence from the level I studies also indicates that
BVNA may assist in decreasing the need for opioids
to manage axial LBP. Additionally, it appears that suc-
cessful BVNA decreases the need for additional treat-
ment (spinal injections and future invasive surgery) in
the region where BVNA was performed (Table 2).

Collectively, the studies reviewed demonstrate that
BVNA provides clinically meaningful improvements
in pain and function at 5+ years with an excellent safety
profile. This evidence supports BVNA as a treatment option
for a well-defined subpopulation of CLBP patients.

INDICATIONS/LIMITATIONS OF
COVERAGE

Intraosseous ablation of the BVN from the L3
through S1 vertebrac may be considered medically
indicated for individuals with CLBP when all the fol-
lowing criteria are met:

e CLBP of at least 6 months duration.

o Failure to respond to at least 6 months of
nonsurgical management.

e Magnetic resonance imaging-demonstrated*
MC1 or MC2 in at least 1 vertebral endplate
at 1 or more levels from L3 to S1. (*Endplate
changes, inflammation, edema, disruption, and/or
fissuring.)

o Fibrovascular bone marrow changes (hypointense
signal for Modic type 1).

o Fatty bone marrow changes (hyperintense signal
for Modic type 2).

BVNA is NOT indicated in the following:

e Patients with severe cardiac or pulmonary
compromise.

e Presence of implanted pulse generator(s) (eg,
pacemaker and defibrillator)/electronic implants
except for circumstances where a specific patient
safety precaution may be implemented.

e Co-existence of other obvious radiographic
etiology for patient’s axial CLBP requiring a
medically necessary surgical intervention.

e Active or chronic infection—systemic or local.

o Patients who are pregnant.

o Skeletally immature patients (generally age <18
years).

e Current or post-trauma, tumor, infection, or poor
bone quality compromising vertebral pedicle/
body.



Table 2. Supporting literature and evidence.
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Age of Participant Targeting

Author and Year Design Study Size Inclusion Criteria Participants, y Duration of Pain Success Adverse Events

Becker 2017* SGOS 16 CLBP >6 mo Modic 1 or Mean 48.0 Not reported 91% n = 4: lumbar pain, buttock pain, dysesthesia,

2 changes L3 to S1 or (range 34-66) and transient numbness resolved with pain
positive discography medications.

Fischgrund 2018 RCT 225 randomized, 147 CLBP >6 mo despite treatment Mean 46.9 (range ~ 6—12 mo — 4%, 95% 1 nerve root injury (sham group), 1 vertebral
received BVNA, with Modic 1 or 2 changes 26-69) 12y -10%, compression fracture (sham group), 1

128 PP (87%) at 12-mo L3 to S1, minimum ODI 2-3y—7%, retroperitoneal hemorrhage (sham group),
of follow-up 30, VAS 4 3-5y-12%, 7 lumbar radiculitis, and transient motor or

>5y-67% sensory deficits all resolved with supportive
care.

Fischgrund 2019*' SGOS 106 of 128 PP BVNA CLBP >6 mo despite treatment Mean 47.4 (range ~ 6-12 mo — 5%, 89% Previously discussed. No additional serious or
(83%) at 24 mo of with Modic 1 or 2 changes 27-69) 12y-11%, related adverse events reported through 24 mo
follow-up L3 to S1, minimum ODI 2-3y - 6%, of follow-up.

30, VAS 4 3-5y-14%,
>5y-64%

Fischgrund 2020% SGOS 100 of 117 PP BVNA US CLBP >6 mo despite treatment Mean 47.2 (range ~ 6—12 mo — 4%, 89% Previously discussed. No additional serious or
population (85%) at with Modic 1 or 2 changes 26-69) 1-2y-11%, related adverse events reported through a
5+ y of follow-up L3 to S1, minimum ODI 2-3y—4%, mean of 6.4 y of follow-up.

30, VAS 4 3-5y-12%,
>5y—69%

Khalil 2019* RCT 140 total randomized CLBP >6 mo despite treatment Mean 50.0 (range ~ 6—12 mo — 8%, 96% Interim analysis reported events; n = 15:

51 of 66 randomized with Modic 1 or 2 changes 26-70) 1-2y-6%, incisional pain, leg pain/paresthesia, back
to BVNA treatment L3 to SI, minimum ODI 2-3y—10%, pain in a new location, urinary retention, and
arm with a 3-mo 30, VAS 4 3-5y—14%, lateral femoral cutaneous neurapraxia. All
primary endpoint visit >5y-63% resolved.
completed (interim
analysis population)

Smuck 2021* RCT All BVNA treated (at 12 CLBP >6 mo despite treatment BVNA mean 49.4  6-12 mo — 6%, 97% Full cohort events through 12 mo of follow-up;
months): with Modic 1 or 2 changes (range 30-68); 1-2y—-6%, n=21:1incisional pain, 1 nausea, and 1

61 of 66 BVNA L3 to S1, minimum ODI Crossover mean 2-3y-9%, inability to complete the procedure related
treatment arm at 30, VAS 4 49.5 (range 3-5y-15%, to anesthesia, 1 urinary retention, I incision
12 mo of follow-up 26-70) >5y—64% infection, 4 back pain related to procedure
(92%) 6-12 mo — 3%, positioning, 13 leg pain/paresthesia (resolved

61 of 74 standard care 1-2y - 0%, median 43 d with oral medication).
controls that crossed 2-3y—10%,
to active treatment 3-5y—"7%,

(82% crossover rate) >5y—-80%

Koreckij 2021%° SGOS 58 of 66 BVNA CLBP >6 mo despite treatment Mean 50.4 (range ~ 6-12 mo — 3%, 98% Previously discussed. No additional serious or
treatment arm at 24 with Modic 1 or 2 changes 30-68) 1-2y-5%, related events through 24 mo of follow-up.
months of follow-up L3 to S1, minimum ODI 2-3y-9%,

(88%) 30, VAS 4 3-5y-16%,
>5y-67%

Truumees 2019% SGOS 28 of 48 BVNA single CLBP >6 mo despite treatment Mean 45.2 (SD 6-12 mo — 0%, 97% n = 3: 1 aborted procedure due to inability to
arm with 3-mo with Modic 1 or 2 changes 8.89) 12y-11%, access and 2 leg pain events due to pedicle
primary endpoint L3 to S1, minimum ODI 2-3y—14%, breach, resolved with oral medication.
visit (interim analysis 30, VAS 4 3-5y—0%,
population) >5y-75%

Macadaeg 2020%7 SGOS 45 of 48 BVNA (full CLBP >6 mo despite treatment Median 45.0 (range 1-2y — 14.9%, 96% Full cohort through 12 mo of follow-up adverse
cohort) with 12-mo with Modic 1 or 2 changes 25-66) 2-3y-10.6%, events; n = 5: 1 aborted procedure due to
visit (94%) L3 to S1, minimum ODI 3-5y-2.1%, inability to access, 3 radiculitis associated

30, VAS 4 >5y-723% with potential pedicle breach resolved with
oral medications, 1 corneal abrasion, 1 skin
reaction to surgical prep.
DeVivo 2020 SGOS 56 CLBP >6 mo despite >6 wk Median 43.0 (range Not reported 100% None.
treatment, with Modic 1 or 38-52)
2 changes L3 to S1

Fishchenko 2021% SGOS 19 CLBP >6 mo despite treatment Mean 52.6 (SD 6.9) 1-2y 73.7%,>5y Notreported  n = 1: arterial injury of the “lumbalis sinistra”
with Modic 1 or 2 changes 26.3% causing a hematoma within the iliopsoas with
L3 to S1, minimum ODI associated plexitis, treated with endovascular
30, VAS 4 embolization.

Markman 2019% PSA 225 randomized, 147 CLBP >6 mo despite treatment Mean 46.9 (range ~ 6—12 mo — 4%, 95% Not reported.
received BVNA, with Modic 1 or 2 changes 26-69) 12y —-10%,
128 PP L3 to S1, minimum ODI 2-3y—7%,

30, VAS 4 3-5y-12%,
>5y—-67%

Abbreviations: BVNA, basivertebral nerve ablation; CLBP, chronic low back pain; ODI, Oswestry Disability Index; PP, per protocol; PSA, prospective single arm; RCT, randomized clinical trial; SGOS, single group observational study;

VAS, visual analog scale.

“Based on post-BVNA magnetic resonance imaging.

e Cauda equina syndrome defined as

neural .

compression causing neurogenic bowel or bladder
dysfunction.

Radiographic confirmation of gross spinal
instability including angular or translatory
instability (grade 2 or greater spondylolisthesis)
at index level(s).

Morbid obesity precluding satisfactory procedural
imaging.
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Targeted ablation zone is <10 mm away from a
sensitive structure not intended for ablation.
Situation where unintended tissue damage may
result based on the clinical assessment by the
physician.

Application with electrosurgical instruments
NOT tested and specified for use with the current
US Food and Drug Administration clearance for
the relievant Requests for Designation.
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CODING AND COVERAGE HISTORY

Intraosseous ablation of the BVN is a procedure
commercially performed since 2018. Since 1 January
2022, the procedure is reported with American Medical
Association Current Procedural Terminology codes
64628 and 64629:

e 064628: Thermal destruction of intraosseous BVN,
including all imaging guidance; first 2 vertebral
bodies, lumbar or sacral.

e 064629: Each additional vertebral body, lumbar
or sacral (list separately in addition to code for
primary procedure).

Patients indicated for the procedure may be described
diagnostically by the International Classification of
Diseases, 10th Revision, codes for medical necessity
are as follows:

e M47.816: Spondylosis without myelopathy or
radiculopathy, lumbar region.

e M47.817: Spondylosis without myelopathy or
radiculopathy, lumbosacral region.

e MS51.36: Other intervertebral disc degeneration,
lumbar.

e MS51.37: Other intervertebral disc degeneration,
lumbosacral.

e M54.50: LBP.

e M54.51: Vertebrogenic LBP.

PHYSICIAN QUALIFICATIONS

o Intraosseous BVNA is a surgical procedure that
may be performed by physicians with spinal
expertise and advanced training in pedicular
access.

o Suchspinalspecialistshavesuccessfully completed
a residency/fellowship in their specialty and have
participated in a specialized training course under
the supervision of a physician experienced in the
procedure using specimens that permit hands-on
experience with the surgical technique.

o At this time, the procedure should be performed in
either the hospital outpatient setting or ambulatory
surgical center where either general anesthesia or
moderate conscious sedation is available.

COVERAGE/CONCLUSION

The utilization of intraosseous BVNA to address verte-
brogenic LBP has become a recognized safe, predictable,
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and durable surgical method for the management of chronic
axial LBP identified using well-established clinical and
magnetic resonance imaging findings, Modic type 1 and/or
type 2 changes. The procedure is supported by level I evi-
dence including a systematic review and 2 RCTs demon-
strating a statistically significant decrease in pain and an
improvement in function with outcomes sustained >5 years
after a single treatment. These results were seen in a patient
population that is one of the most expensive and difficult to
provide care for. In this era of rising health care costs and
increasing need for therapies to reduce the use of opioids,
BVNA may provide a treatment option to fill the treatment
gap paradigm for patients that fail nonsurgical treatment.
The ISASS policy does not endorse any specific system
to perform the procedure and has made its recommenda-
tion that vertebrogenic LBP is most successfully addressed
by intraosseous ablation of the BVN. This was based upon
the analysis of peer-reviewed publications (see Table 2),
including 2 international studies (DeVivo et al*’ and Fish-
chenko et a140). However, at this time, there is only 1 FDA
510(k) system cleared for performing intraosseous BVNA
in the United States (K153272 510[k]: Intracept Intraosse-
ous Nerve Ablation System, 2016, and K190504 510[k]:
Intracept Intraosseous Nerve Ablation System, 2019).
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