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ABSTRACT
Background:  Ablation of the basivertebral nerve (BVNA) innervating the vertebral endplate has become a standard 

treatment of vertebrogenic chronic low back pain (CLBP) arising from vertebral endplate damage. BVNA treatment of CLBP 
in clinical trials was successful and durable for pain relief and return to daily activities. This case review adds new information 
about older patients with adult degenerative spinal deformity (ASD) and associated comorbidities not previously described in 
clinical trials.

Methods:  One hundred and eighteen ASD patients with vertebrogenic CLBP in a community practice setting underwent 
503 levels of BVNA (average 4.3 levels). Forty-one patients with minimal comorbidities (Group A) were compared to 77 
patients with significant comorbidities (Group B). Visual analog scale (VAS 10 cm) and Oswestry Disability Index (ODI 
100-point scale) were obtained before BVNA and at a last follow-up (LFU).

Results:  Group A VAS at LFU was an average of 2 cm, a 7 cm improvement. Group B VAS at LFU was 3 cm, a 6 cm 
improvement. At LFU, Group A ODI mean was 14 points or minimal disability, with a 39-point improvement, and Group 
B improved 28 points to 29 but remained moderately disabled. At LFU, the lumbar stenosis with laminectomy and BVNA 
subgroup of 26 had mean VAS 2 cm and ODI 28-point improvement but remained on average 21 points with a final low 
moderate disability. Eleven laminectomy and BVNA patients had continued posterior column pain related to radiculopathy, 
and or peripheral neuropathy, and sacroiliac joint pain in 30%. Mobile spondylolisthesis in 21 patients in Group B at LFU had 
a 6 cm improvement of VAS and 25-point improvement of ODI but remained moderately disabled on ODI. At LFU in group 
B, there was a 20% incidence of continued stenosis and radiculopathy symptoms. At LFU, Lumbar fusion was recommended 
in 9. Vertebral compression fracture (VCF) occurred in 9 after BVNA (10%) of Group B. These patients were older (mean 78 
years), and all had significant osteoporosis. Eight fractures were within the area of the BVNA, and 1 was an S2 sacral fracture. 
These VCF patients were treated with vertebroplasty or kyphoplasty and continued preventive care with added teriparatide. At 
LFU, the VCF subgroup had a modest 6 cm improvement in VAS to 4 cm and continued to have significant severe to moderate 
disability (Oswestry Disability Index average of 38 points).

Conclusion:  Clinical trials of BVNA treatment of CLBP found success and durability for pain relief and daily activities. 
Patients with ASD without comorbidities showed durable pain relief of vertebrogenic CLBP and return of daily activities similar 
to clinical trials. In those with comorbidities, the result was an improvement in pain and disability that could be diminished by 
the complications related to the comorbidities. This is new information about BVNA for older patients with spinal deformity 
and other comorbidities. This study could impact research practice and policy to expand indications of BVNA to patients with 
adult spinal deformity.

Clinical Relevance:  This case series represents the only literature regarding patients with adult spinal deformity treated 
with BVNA. The results were predictable and reproducible. Many patients were satisfied, would have the procedure again and 
would recommend BVNA to friends and family. This finding should encourage acceptance of patients with ASD for BVNA and, 
in fact, BVNA should probably be done before any fusion to limit and choose levels for inclusion in fusion.

Level of Evidence:  4.

Novel Techniques & Technology

Keywords: chronic low back pain, basivertebral nerve ablation, radiofrequency, endplate degeneration, modic changes, 
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INTRODUCTION

Chronic low back pain (CLBP) is the most costly 
occupational injury and the leading cause of disability 

in the world.1 CLBP may lead to a compromised quality 
of life that strains societal relationships and increases 
absenteeism and work-related disability. The lack of 
validated diagnostic standards leads most patients 
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to be diagnosed as having nonspecific low back pain 
(LBP), which leads to nonvalidated and nonscientific 
treatments. Traditional treatments for CLBP include 
avoidance of pain aggravating activities, specific home 
exercises, heat-cold modalities, low-impact aerobic 
activities, and pharmacotherapy. Patients are often 
treated with palliative injections in the hope that the 
CLBP will regress. Fusion surgical intervention may be 
recommended in refractory cases.2

Research has shown that disc degeneration (DD) 
is strongly associated with CLBP, and more recently, 
there is evidence that the vertebral endplate (VEP) and 
the disc combine as a functional unit with pathological 
innervation of the VEP associated with DD. The VEP is 
susceptible to damage causing inflammation and nerve 
proliferation.3,4 The damage to VEP is readily identified 
by type 1 and/or type 2 Modic changes on magnetic 
resonance imaging, a specific biomarker for CLBP.5–7 
These Modic biomarkers are associated with more 
severe CLBP, higher levels of disability, and worse out-
comes of conservative care leading to higher costs of 
treatment.8–12 Vertebrogenic pain was recently validated 
by the Centers for Disease Control and Prevention with 
International Classification of Diseases, 10 Revision, 
code M54 to M51. Patients with lumbar vertebrogenic 
pain have anterior column symptoms of midline LBP 
aggravated by sitting and bending (forward flexion). 
This is contrasted to posterior column pain associated 
with paraspinal discomfort, buttock and posterior thigh 
pain, and pain in extension commonly seen with lumbar 
facet joint pain.13

Anatomically, the innervation of both VEPs comes 
together in the center of the vertebral body as the 
basivertebral nerve (BVN) and exits posteriorly in the 
midline. The pain transmitted from the VEP through the 
BVN is said to be “vertebrogenic pain.” The interruption 
of pain transmission from the VEPs via destruction of 
the intraosseous BVN using radiofrequency ablation is 
a treatment option for patients with vertebrogenic pain 
[BVN ablation (BVNA)]. 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 I codes for thermal 
destruction of intraosseous BVN: 64628 and 64629.

BVNA is a minimally invasive spinal procedure 
targeting the nerve (BVN) within the vertebral body 
that is responsible for carrying nociceptive informa-
tion from a damaged VEP. BVNA is an accepted and 
effective treatment for vertebrogenic CLBP based on 
prospective trials, including a Level 1 sham-controlled 

randomized controlled trial and a second Level 1 ran-
domized controlled trial against standard conservative 
management. Data suggest the durability of the result 
through 24 months and to 9 years in the Smart trial.14–20 
Treatment guidelines, systemic reviews, and meta-
analyses of BVNA have been conducted by spine care 
organizations including the International Society for 
the Advancement of Spine Surgery (ISASS), the North 
American Spine Society, and the American Society of 
Pain and Neuroscience.2,12,21–25 ISASS issued the 2020 
guidelines for the usage of BVNA in the treatment of 
CLBP where, at the time, there was no specific diag-
nostic code for vertebrogenic LBP or CPT codes for the 
procedure.2 Lorio et al concluded that BVNA was a new 
minimally invasive procedure to treat CLBP diagnosed 
by clinical evidence and magnetic resonance imaging 
(MRI) Modic changes, which were proven in 2 RCTs to 
be beneficial and durable at 24 months. In 2022, ISASS 
published a literature review,23 which demonstrated the 
best results occurred with the most precise targeting of 
the BVN. The new diagnosis code for vertebrogenic 
LBP was announced (ICD10 M54.51), and the new cat-
egory 1 CPT codes for the procedure were announced 
as 64628 and 64629. These guidelines, based on clinical 
evidence and literature reviews, demonstrate the safety, 
effectiveness, durability, and, most importantly, repro-
ducibility of the BVNA procedure for a well-defined 
population of CLBP patients.

As BVNA treatment came to community practice, it 
was offered to patients with adult degenerative spinal 
deformity (ASD) such as spondylolisthesis and scoli-
osis. ASD is degenerative in origin, progressive, and 
always has VEP damage, with DD often asymmetrically 
located at the apex, as well as top and bottom of the 
deformity. ASD occurs adjacent to still segments and 
is often seen in adjacent segments following surgical 
intervention with fusion or laminectomy. ASD results in 
accumulative damage to the VEP, intervertebral discs, 
and facet joints that occur asymmetrically within the 
deformity that causes progression of the rotation angu-
lation of scoliosis and displacement in spondylolisthe-
sis. This damage produces severe and significant CLBP 
or vertebrogenic anterior column pain.

Older patients with variations of ASD were excluded 
from the clinical trials, failing the strict inclusion criteria 
(CLBP without deformity, i.e., no scoliosis or spondy-
lolisthesis or osteopenia). The rationale for the BVNA 
treatment of patients with ASD and CLBP is that VEP 
damage and DD are frequently present in an increased 
number of levels in patients with ASD. Lumbar instru-
mented fusion to control pain and deformity is the 
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ultimate surgical treatment for this group. The hypoth-
esis of this case review is that with these older patients, 
BVNA, a minimally invasive outpatient treatment, 
could improve CLBP in patients previously indicated 
for a lumbar fusion, delaying the need for the fusion 
operation. Would elderly patients get CLBP relief and 
improvement of daily activities with BVNA? This 
review demonstrates the effectiveness and durability 
of BVNA as a treatment tool to consider before pro-
ceeding with lumbar fusion in the treatment of elderly 
patients with ASD and vertebrogenic CLBP in commu-
nity spine practice.

Clinical trials of BVNA treatment of CLBP proved 
success and durability for pain relief and daily activ-
ities. This is new information about BVNA for older 
patients with spinal deformities and other comorbid-
ities. This study could impact research practice and 
policy to expand indications of BVNA to adult spinal 
deformity.

METHODS

This was a consecutive case series performed by 1 
surgeon (G.F.). Retrospectively, this series was divided 
into a collection of patients with minimal comorbidi-
ties (Group A) and those with significant comorbidities 
(Group B). Patients were separated by their comorbid-
itiesto compare to results from previously published 
clinical trials.

Visual analog scale (VAS 10 cm) and Oswestry Dis-
ability Index (ODI 100-point scale) were used as mea-
sures of pain relief and function before BVNA and at 
the time of the last follow-up (LFU). For the ODI and 
VAS, published guidelines were used.26,27 Higher scores 
indicate more pain and disability. The ODI percentages 
are grouped into categories: (1) 0% to 20%, minimal 
disability; (2) 21% to 40%, moderate disability; (3) 
41% to 60%, severe disability; (4) 61% to 80%, crip-
pling disability; (5) 81% to 100%, bed bound or exag-
geration of symptoms. The VAS score is an 11-point 
scale between “no pain” (0) and the highest score (10) 
indicating “greater pain intensity.”

Inclusion Criteria

Inclusion criteria were vertebrogenic CLBP for 
more than 6 months with MRI Modic type 1 and/or 2 
changes. Exclusion criteria were severe pulmonary or 
cardiac disease or local or systemic infection. Patients 
with posterior column or facet joint symptoms associ-
ated with findings consistent with facet joint inflam-
mation or effusion were treated separately with facet 

injection and/or ablation and were also excluded in this 
series. However, patients were not excluded for treated 
osteoporosis, lumbar stenosis, lumbar scoliosis, or 
spondylolisthesis.

The authors subdivided these series into 2 groups 
based on the number of comorbidities. Group A com-
prised patients with minimal comorbidities that would 
compare readily with the clinical trials; no patient had 
comorbidities other than scoliosis and spondylolisthesis 
and did not require additional surgery. Group B con-
sisted of patients with additional comorbidities, includ-
ing lumbar stenosis, radiculopathy, polyneuropathy, 
osteoporotic fracture, previous fusion surgery, mobile 
spondylolisthesis with instability, previous sacroiliac 
(SI) joint fusion, and other medical comorbidities such 
as chronic renal failure and Parkinson’s disease. These 
2 groups were compared and reported separately. Lami-
notomy or laminectomy was offered along with BVNA 
for patients with stenosis and/or radiculopathy. In some 
cases, insurance authorized a laminectomy several 
months sooner, which was performed separately and 
was followed by the BVNA when approved.

Identification of Levels to Be Included in the 
BVNA

In those patients who met medical and clinical inclu-
sion criteria, lumbar MRIs were evaluated at each level 
from L2 to S1 for Modic 1 and/or 2 changes associated 
with degenerative disc disease. These segmental levels 
of the lumbar spine were included in the BVNA. Many 
of these patients with ASD were lumbar fusion candi-
dates meeting surgical criteria of pain and disability and 
failure of conservative treatment. BVNA was offered as 
an alternative to be performed before consideration of 
lumbar fusion.

Surgical Procedure BVNA

BVNA was performed on 118 consecutive patients 
by a single surgeon (G.F.) utilizing the Intracept device 
(Relievant MedSystems Inc./Boston Scientific Edina, 
MN, USA) as previously described by Fischgrund et 
al.14 The BVNA procedures were completed between 
October 2020 and May 2023.

The procedure was performed unilaterally at each 
segment with the patient in a prone position on a spinal 
frame with general anesthesia. Using standard anatomi-
cal landmarks and fluoroscopic guidance, an introducer 
cannula is advanced via a transpedicular approach 
through the posterior vertebral body and curved to the 
midline in the vertebral body near the posterior and 
central BVN. A bipolar radio frequence probe was then 
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placed and positioned to ablate the BVN. If targeted 
accurately, the current recommendation is a 7.5-minute 
radiofrequency ablation at 85°C, and if targeting was 
not within 3 mm, then the treatment time was increased 
to 15 minutes.

Opioid Usage

Opioid usage was based on Board of Pharmacy 
records available with the electronic record of each 
patient.

RESULTS

Demographics

There were 41 patients in Group A without signif-
icant comorbidities and 77 in Group B with comor-
bidities as were previously described. The duration of 
vertebrogenic CLBP was more than 2 years in almost 
every patient (Table 1). The average age was 70 with 
nonsignificant differences in the distribution of men 
and women. All patients had some type of previous 
treatment, including home exercises, application of 
heat and/or cold, physical therapy, and spinal injections 
(including interlaminar and transforaminal epidural 
injections and facet injections). Opioid usage before the 
BVNA was 22% in Group A and 53% in Group B. The 
preoperative VAS was 9 on average in both groups. The 
initial ODI was higher in Group B with an average of 60 
but with scores ranging up to 80 (Table 1).

Imaging Review

Imaging was reviewed on the picture archiving and 
communication system. Spinal x-rays demonstrated a 
similar incidence of scoliosis (ASD) in both groups. 
Spondylolisthesis (ASD) without instability was in 
Group A, while mobile spondylolisthesis was common 
(40%) in Group B (Figure  1, Figure  2, and Table  2). 
Spinal stenosis was present in both groups, but steno-
sis requiring surgical treatment was only in Group B. 

Radiographic evidence of previous laminectomy was 
noted in approximately 20% in each group. Significant 
lumbar sagittal imbalance with pain and disability with 
daily activities and anatomic changes of a decreased 
lumbar lordosis with a fixed postural flexion was seen in 
12 patients overall, and was symptomatic in 9 patients, 
all included in Group B. Patients with previous fusions 
in 10 were included in Group B. Primary osteopenia or 
osteoporosis was noted in 60 patients (52%) overall and 
was contemporaneously treated with medications such 
as bisphosphonates or teriperitide. Previous vertebro-
plasty was seen in 1 patient from each group. Schmorl’s 
nodes (Figure 3) and hemangiomas were evenly distrib-
uted in both groups,

BVNA

Five hundred three levels of BVNA equally distrib-
uted between 2 groups (mean 4 levels) were performed 
in 118 patients (Table 3). General anesthetic with intuba-
tion was used for all patients. The L2 level was included 
in 57 patients (17 patients in Group A and 40 patients 
in Group B). In Group B, laminotomy or laminectomy 
was indicated for severe stenosis with claudication and 
radiculopathy and was done at the time of the BVNA in 
28 patients (24%) and separately before the BVNA in 
12 (10%) at a mean of 100 days (range 77–407 days). 

Table 1.  Demographics of study participants.

Demographics
Group A  
(n = 41)

Group B  
(n = 77)

Women, n (%) 18 44
Men, n (%) 23 33
Age, y, mean (range) 68 (40–90) 71 (43–88)
Working before BVNA 12 18
CLBP ≥2 y 41 (100%) 74 (96%)
Opioid use, preoperative 9 (22%) 9 (11%)
VAS score, preoperative, mean (range) 9 (5–10) 9 (7–10)
ODI score, preoperative, mean (range) 53 (32–78) 58 (19–80)

Abbreviations: BVNA, basivertebral nerve ablation; CLBP, chronic low back pain; 
ODI, Oswestry Disability Index; VAS, visual analog scale.

Figure 1.  Anteroposterior (A) and lateral (B) conventional radiographs of 
the lumbar spine taken in a 73-year-old patient with a 15° lumbar scoliosis 
(A; white lines Cobb angle measurement) and L4–L5 lateral spondylolisthesis 
(white arrow). (B) Loss of lumbar lordosis (white line). After basivertebral nerve 
ablation L1–S1 with previous laminectomy. The patient had good improvement 
of Oswestry Disability Index (60 points) to 24 points (moderate disability of 
daily activities) and VAS (6 cm) to 2 cm at the last follow-up.
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Opioid usage was diminished by 50% in both groups at 
LFU. Group A VAS at LFU was an average of 2.0 cm, 
a 7.0 cm improvement. Group B VAS at LFU was 3.0 
cm, a 6.0 cm improvement. The Group A ODI mean 
was 14 points, or minimal disability, with a 39-point 
improvement, and Group B improved 28 points to 29 
but remained moderately disabled. Fusion recommen-
dations dropped nearly 50% following BVNA. Fusions 
were likely to be required at only 1 level rather than 
multiple levels as recommended prior to the BVNA.

Complications

At LFU, the number of complications was signifi-
cantly different in the 2 groups. In Group A, there were 
5 patients (12%) with SI joint pain and continued ante-
rior column nonspecific CLBP in 1 patient. There was 1 
revision BVNA that resulted in improved VAS and ODI 
(Table 4).

In Group B, there were 22 patients (27%) with con-
tinued symptoms related to spinal stenosis, radiculop-
athy, SI joint pain, and facet pain. Nonspecific CLBP 
was seen in 15 patients (19%) and attributed to mobile 
spondylolisthesis. Lumbar fusion was recommended 
in 17 patients (22%) with incomplete pain relief from 
BVNA, all in Group B. Nine of those had symptom-
atic mobile spondylolisthesis. One revision BVNA was 

unsuccessful with the patient experiencing continued 
CLBP. There were 9 vertebral compression fractures 
(VCFs) after BVNA in Group B discussed below.

Subgroup B After BVNA

Adjacent to Fusion

BVNA done at levels adjacent to a previous fusion 
subgroup showed a 7-cm improvement of VAS pain and 
a 16-point improvement of ODI daily activity disabil-
ity, but patients remained moderately disabled as deter-
mined by the ODI.

Sagittal Imbalance

The group with sagittal imbalance had a substantial 
improvement in VAS and a 40-point improvement of 
ODI to minimal or lowest moderate disability. None of 
the patients with sagittal imbalance had a subsequent 
lumbar osteotomy at the time of this writing.

Laminectomy

At LFU, the laminectomy group had mean VAS 
2.0 cm and 28-point ODI improvement but remained 
on average at 21 points with a final low moderate dis-
ability. Twelve laminectomies were done at the same 
time as the BVNA, 12 were done separately prior to 
the BVNA, and 2 were done after the BVNA 3 months 
later.

Laminectomy Complications

At LFU, the laminectomy patients had continued 
posterior column pain related to radiculopathy and/or 
peripheral neuropathy in 30%. Three had SI joint pain 
and 1 underwent sacroiliac joint fusion. In addition, 1 
lumbar fusion was performed.

Figure 2.  (A) Lateral x-ray retrolisthesis with disc narrowing seen at L5–S1 in 42-year-old nurse. (B) Sagittal T2-weighted, short TI inversion recovery, and T1 
weighted magnetic resonance images show Modic 1 changes of L5 and S1 with modrate-severe disc degeneration. This spondylolisthesis without pars defect 
responded well to basivertebral nerve ablation. The preoperative visual analog scale score of 8 cm improved to 1 cm and Oswestry Disability Index improved from 
52 to 10 points.

Table 2.  Imaging review.

Adult Spinal Deformity Group A, n (%) Group B, n (%)

Scoliosis 33 (80) 54 (70)
Severe scoliosis (>20°) 2 (5) 4 (5)
Loss of sagittal balance 3 (7) 9 (12)
Spondylolisthesis 39 (95) 54 (70)
Spondylolisthesis + mobility 0 22 (29)
Stenosis 12 (29) 33 (43)
Previous laminectomy 7 (17) 17 (22)
Previous fusion 0 10 (13)
Previous vertebroplasty 1 (2) 1 (1)
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Declined Laminectomy

Five patients declined laminectomy surgery and 
opted for the BVNA alone with continued severe ste-
nosis, radiculopathy, and neuroclaudication symptoms 
that should be decompressed for the most optimal pain 
relief. Three of the 5 patients with untreated stenosis 
improved with VAS of 2 and an ODI average of 20 
points, but 2 remained severely disabled with an ODI 
>50. One of these patients had a diagnosis of polyneu-
ropathy, and the other had significant comorbidities of 
osteoporosis and Parkinson’s disease.

Pedicle Screw Removal

Pedicle screws were removed to allow pedicu-
lar access adjacent to a previous interbody fusion in 
6 patients (5%). One pedicle screw tract could not be 
canulated to approach the BVN. That patient declined 
revision BVNA and remained moderately disabled 
(Table 5).

Mobile Spondylolisthesis

Mobile spondylolisthesis grades 2 to 3 with >5 mm 
instability were seen in 21 patients in Group B. At LFU, 
there was a 6.0 cm improvement of VAS, and this group 
had a 25-point improvement in ODI but remained mod-
erately disabled. At LFU, in the mobile spondylolisthe-
sis group, there was a 20% incidence of spinal stenosis 
and radiculopathy symptoms. Lumbar fusion was rec-
ommended in patients with failed pain and disability 
relief after BVNA in 22 patients, 9 with significant 
mobile grade 2 or grade 3 spondylolisthesis. Two of the 
3 revision BVNA procedures failed in this mobile spon-
dylolisthesis group.

Figure 3.  Sagittal T2-weighted (A), short TI inversion recovery (B), and sagittal T1 weighted (C) magnetic resonance images of a patient with old injury from 
parachuting. Panels A, B, and C show Modic 1 and Modic 2 changes around Schmorl’s nodes at L1–L4 (white arrows at each VEP disruption). After basivertebral 
nerve ablation L1–L5, the visual analog scale improved 8 cm to 0 and the Oswestry Disability Index improved 40 points from 52 to 10 at the last follow-up.

Table 3.  Post-BVNA results.

After BVNA Group A Group B

Total No. of BVNA levels 167 336
L2 level included, n 17 40
Opioid use at LFU, n (%) 5 (12%) 15 (20%)
Fusion recommended after BVNA, n (%) 0 17 (22%)
VAS score at LFU, mean (range) 2 (0–5) 3 (0–10)
ODI score at LFU, mean (range) 14 (0–52) 29 (0–78)
Interval to LFU, d, mean (range) 261 (11–844) 300 (6–783)

Abbreviations: BVNA, basivertebral nerve ablation; LFU, last follow-up; ODI, 
Oswestry Disability Index; VAS, visual analog scale.

Table 4.  Complications.

Complications Group A Group B

Posterior column pain (radiculopathy, facet, 
sacroiliac joint, and hip)

5 (12) 21 (27)

Nonspecific CLBP 1 (2) 15 (19)
Stenosis radiculopathy peripheral 

neuropathy
2 (5) 22 (28)

SI joint pain 0 8 (10)
SI fusion performed 0 2 (3)
VCF fragility fracture 0 9 (13)
Fusion recommended 0 17 (22)
Fusion performed 0 1 (1)
Revision BVNA 1 (2) 1 (1)
Failed revision BVNA 0 1 (1)

Abbreviations: BVNA, basivertebral nerve ablation; CLBP, chronic low back pain; 
VCF, vertebral compression fracture.
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BVNA Targeting

After BVNA, 5 patients had continued vertebrogenic 
pain, and new MRI examinations showed BVNA levels 
that may have been targeted less than perfectly. Three 
had revision BVNA of the involved levels, but only 1 
patient improved, leaving 2 with continued CLBP. The 
other 2 were denied by insurance for revision BVNA, 
and both had continued CLBP. These patients with 
inadequate targeting during the BVNA had continued 
moderate disability on ODI.

Osteoporotic Vertebral Compression Fracture

VCFs after BVNA occurred in 9 patients (10%) in 
Group B. These patients were older (mean age of 78 
years), and all had significant osteoporosis. Eight of the 
9 patients had VCF within the area of the BVNA, and 1 
had a seemingly unrelated S2 sacral insufficiency frac-
ture. One VCF involved an endplate adjacent to a fused 
level, with a superior endplate subsidence below an 
interbody fusion cage. These VCF patients were treated 
with vertebroplasty or kyphoplasty, and all had fol-
low-up medication therapy with teriparatide. At LFU, 
the VCF group (8 fractures at vertebral levels with prior 
BVNA) had a 6.0-cm improvement in VAS to 4.0 cm 
and continued significant and almost severe moderate 
disability with an mean ODI of 38.

DISCUSSION

We report BVNA treatment of vertebrogenic CLBP 
in patients in a community spinal surgery practice. Adult 
spinal deformities, which are common in community 
spinal surgery practices, would not meet inclusion cri-
teria for the initial Level I randomized controlled trials 
performed comparing BVNA to sham treatment and 
to patients undergoing conservative treatment. There 
was a subset of this case review (Group A) that had 
ASD without other comorbidities that could meet the 
inclusion criteria for the clinical trials and could act 
as a comparison group to the subjects within the early 

clinical trials. Interestingly, despite the spinal deformity 
diagnoses and the more advanced age, group A showed 
VAS and ODI had similar improvements in durable pain 
relief and minimal disability of daily activities.

Group B, with more comorbidities, had almost all the 
complications, increased opioid usage, and less success 
in regard to the improvements in VAS and ODI, with 
this group lagging behind Group A. By separating the 
group with significant comorbidities, the differences in 
outcomes between the 2 groups are more visible. Cer-
tainly, comorbidities can worsen outcomes, but even 
the worst patient results in Group B did show improve-
ments in ODI and VAS scores.

The patients most likely to fail BVNA and require 
a lumbar fusion for CLBP were the cases with mobile 
spondylolisthesis and significant instability (>5 mm). 
Patients with spondylolisthesis, segmental rotational 
deformity, and scoliosis will respond to BVNA, but 
success may be limited with significant instabil-
ity. However, CLBP with fixed spondylolisthesis did 
improve significantly with BVNA.

Patients receiving osteoporosis treatment with para-
thyroid hormone analogs may be deriving relief of their 
CLBP partially from the medication. The osteoporotic 
patients with fractures showed some improvement in 
pain and disability at LFU but, on average, remained 
moderately disabled.

Patients with loss of sagittal balance had significant 
relief of their CLBP and improvement of ODI to the 
level of minimal disability. Based on the results of this 
series, the vertebrogenic CLBP related to the loss of 
sagittal balance may be improved with BVNA without 
any change to the sagittal balance.

Several additional points may be made:

1.	 Pre-existing osteopenia or osteoporosis should 
be treated in advance of BVNA to optimize the 
patient’s bone strength and decrease the risk of 
osteoporotic vertebral compression fracture.28 
The assessment and treatment of patients with 

Table 5.  Results in Group B subgroups.

Subgroups in Group B n
VAS Score, 

Preoperative VAS Score, LFU
ODI Score, 

Preoperative
ODI Score, 

Postoperative LFU, d

Adjacent to previous fusion 12 9 2 41 25 309
Sagittal imbalance 9 9 3 62 19 125
Laminectomy 26 9 2 52 21 283
Fusion recommended after BVNA 22 9 4 64 37 300
Removal pedicle screws 5 9 3 57 29 183
Mobile spondylolisthesis 21 9 3 55 28 264
Osteoporotic fracture VCF 8 10 4 65 47 370

Abbreviations: BVNA , basivertebral nerve ablation; LFU, last follow-up; ODI, Oswestry Disability Index; VAS, visual analog scale; VCF, vertebral compression fracture.
Note: VAS, ODI, and LFU data are presented as means. VAS was measured on a 10-cm scale. ODI was measured on a 100-point scale.
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early VCFs following BVNA in this series have 
been recently reported.29 These VCF patients were 
older (mean age 78 years), and advanced age is a 
very likely contributor to this higher prevalence 
of VCFs.

2.	 Failure of BVNA to give pain relief may predict 
those that require fusion. Also, by improving the 
degree of pain and functional improvement of 
adjacent segments, BVNA may limit the extent of 
lumbar fusion ultimately required. In addition, the 
fusion was most likely to be indicated, especially 
in cases of mobile spondylolisthesis. In the 
presence of significant mobile spondylolisthesis, 
lumbar fusion should be recommended.

3.	 Sagittal imbalance is a general description of spinal 
deformities that include a significant anteriorly 
directed postural instability usually due to a 
decrease in the normal amount of lumbar lordosis. 
This sagittal imbalance may be associated with 
severe CLBP. Correction is surgical, generally 
with instrumentation and osteotomy. BVNA may 
be helpful for back pain but will not correct the 
sagittal imbalance spinal deformity. An example 
of a good result in sagittal imbalance with pain 
and disability improvement after BVNA is seen 
in Figure 4.

4.	 Schmorl’s nodes cause VEP damage and respond 
to BVNA30 (Figure  3). Hemangiomas around 
the area of targeting do not seem to interfere and 
should not preclude BVNA.

5.	 Removal of pedicle screws to gain pedicular 
access usually leads to a conventional BVNA, 
but occasionally, the Jamshidi needle may deflect 
out of position. Troubleshooting, as a result 
of an erroneous trajectory, may be done by an 
extrapedicular approach.31 At the sacrum, a lateral 
approach to S1 through the iliac under flouroscopic 
guidance is a low-risk approach, as is done with 
a lateral approach to a minimally invasive lateral 
SI joint fusion. The lateral approach to the BVN 
can be done when the standard transpedicular 
approach is too difficult related to overhanging 
of the posterior iliac crest or the presence of 
a previous sacral pedicle screw.32 Every case 
requiring pedicle screw removal has at least 1 
VEP involved in fusion that should be treated by 
BVNA.

6.	 Most pacemakers nowadays do not need 
adjustment, but 1 may turn the device off for the 
procedure when possible. A cardiologist should 
always be consulted to ensure that the patient 

Figure 4.  Anteroposterior (A) and lateral (B) conventional radiographs of the 
lumbar spine taken in a 79-year-old patient (A) with a 15° lumbar scoliosis 
(white lines Cobb angle measurement). (B) Sagittal imbalance with loss of 
lumbar lordosis (white curved line; pelvic tilt [PT] = 37, pelvic incidence [PI] = 
54.4, PI–L1 = 30.7). (C) sagittal T1 and (D) T2-weighted magnetic resonance 
images of same patient show Modic 1 and Modic 2 changes around Schmorl’s 
nodes vertebral endplate (VEP) damage at L1–L4 (white arrows at each VEP 
disruption in panels C and D). (E) T2-weighted axial image shows severe 
central and foraminal stenosis. This patient refused corrective subtraction 
osteotomy or laminectomy. After basivertebral nerve ablation (BVNA) L2–S1, 
VAS improved 9 cm (from 10 to 1) and Oswestry Disability Index improved 58 
points (from 70 to 12) at the last follow-up. The patient was very satisfied with 
the BVNA result and said he would not do an osteotomy.
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is not pacemaker dependent prior to turning off 
the device. Another common precaution is that 
spinal cord stimulation devices should be placed 
in “surgery mode” before any radiofrequency 
ablation. The batteries from any implantable 
pulse generator act as an energy sink, and energy 
delivered externally may cause overheating of the 
electrodes. Under anesthesia, the heat may cause 
serious burn injury to any neural tissue near the 
stimulator wires.

7.	 Single-photon emission computed tomography 
(SPECT)-computed tomography was used when 
a patient could not have an MRI. Bone SPECT 
highlights areas of active bone turnover, and since 
Modic type 1 (M1) represents inflammation and 
increased bone turnover edema, it shows up. 
Modic type 2 (M2) is fatty replacement of the 
marrow and also has increased bone turnover 
albeit less bone turnover in type 1 changes. 
Given these characteristics, bone SPECT tends 
to increased radiotracer uptake with either M1 or 
M2.33–35

Limitations

Limitations of this case series include the short fol-
low-up and incomplete ODI data.

The variety of diagnoses associated with ASD, includ-
ing spinal stenosis, radiculopathy, and osteoporosis, can 
produce symptoms of anterior as well as posterior column 
back and leg pain that sometimes may be like those caused 
by vertebrogenic back pain. Segregation of the comorbidi-
ties may have been helpful to show that the outcomes were 
diminished by the comorbidities but not directly related to 
the ASD or the BVNA procedure. This separation of the 
patients by comorbidities does not have definitive support-
ive data in the literature.

Decompressive laminectomy for spinal stenosis–
related pain done in conjunction with BVNA for vertebro-
genic pain may make it difficult to tell which procedure 
provided the most relief. However, in the laminectomy 
group at LFU, there were 8 (31%) with persistent pain 
due to radiculopathy or peripheral neuropathy and only 1 
patient who had anterior column pain and was success-
fully treated with a revision BVNA.

The medical treatment of osteoporosis with parathyroid 
hormone analogs is said to improve CLBP in patients with 
osteoporosis and may change the outcome of patients with 
VCF after BVNA.

CONCLUSION

Clinical trials of BVNA treatment of CLBP have 
shown success in the reduction of pain and the improve-
ment of disability, and these improvements were shown 
to be durable for more than 5 years. Patients with ASD 
without comorbidities showed durable pain relief of ver-
tebrogenic CLBP and return of daily activities, like the 
clinical trials. In those with comorbidities, the result was 
an improvement in pain and disability; however, the result 
could be diminished by the complications related to the 
comorbidities. This is new information regarding the suc-
cessful treatment of older patients with spinal deformities 
and several comorbidities with BVNA. This study could 
impact additional research and could expand indications 
of BVNA to include these types of patients.
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