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MYTH: Basivertebral nerve radiofrequency neurotomy (BVNRFN) can be performed safely and
effectively at all levels in a standardized fashion using only a transpedicular approach.

FACT: BVNRFN can be performed safely and effectively at the L3 through S1 vertebral levels. Scrutiny
of preprocedural imaging may minimize risk. Although the transpedicular approach is preferred, patient
anatomy may dictate a non-transpedicular trajectory.
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Overview

BVNRFN selectively disrupts pain signaling from vertebral endplates to treat vertebrogenic chronic axial
back pain with concurrent Modic type 1 or type 2 changes on MRI. BVNRFN involves accessing the pedicle,
introducing a curved cannula to create a channel, inserting a radiofrequency probe, and ablating the
basivertebral nerve [1]. An extrapedicular/parapedicular trajectory for vertebral body access has been
described and may be considered depending on pedicular width or presence of pedicle screws [2]. While
the reported rate of complications is low with both transpedicular and extrapedicular approaches, those
described to date include nerve root injury and radicular pain and/or neurological deficit, incisional pain,
urinary retention, lumbar and sacral fractures, retroperitoneal hemorrhage, hemorrhage posterior to the
vertebral body, new-onset back pain in a different location, and lateral femoral cutaneous neuropraxia [1,3-7]

Minimizing the risk of lumbar artery, segmental artery, Vascular

and nerve root injury involves avoiding direct vascular ~ Amongst the most serious complications associated
or neural contact, minimizing thermal injury to nerve  with BVNRFN is vascular injury, which carries the
root with final probe placement, preventing pedicle potential for subsequent hemorrhage and shock. In
breach or fracture, and reducing the likelihood of the literature, this has been documented once due
vertebral body compromise. Scrutiny of available MRl to misdirected pedicle access [1,3-6]. An excessively
and CT imaging can aid in preprocedural planningto  lateral position resulted in a psoas hematoma, and
minimize neurovascular injury. the resulting compressive lesion caused transient
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neuropraxia on the femoral nerve [3]. An additional
case of a hematoma was reported posterior to

the vertebral body with tenting of the posterior
longitudinal ligament [7]. However, lumbar artery
iatrogenic injury has been described in the literature
with other percutaneous vertebral access procedures
(vertebroplasty/kyphoplasty) with both transpedicular
and extrapedicular puncture [8]. A thorough review
of available imaging can focus on visualizing the
pertinent vascular structures to avoid when planning
the trajectory of the introducer trochar. The lumbar
arteries originate from the abdominal aorta, typically
distributing in pairs from the L1 to L4 levels, and
rarely from the L5 level. They then traverse to the
posterolateral side of the vertebral body, dividing
into three branches (anterior, posterior, and middle
branches) anterior to the neuroforamen. However,
significant anatomic variation may occur, including
differences in size and width, the number of arteries
present, whether a common trunk is present,
variations in branching patterns, and differences in
their anatomical course [8-11].

Neural

Spinal cord injury would potentially also be

amongst the most serious complications that may

be associated with BVNRFN. Given the termination

of the spinal cord above levels usually targeted for
BVNRFN with on-label use (L3-S1), direct spinal cord
trauma has not been reported. However, spinal cord
injury has been associated with other vertebral body
access procedures and may be secondary to epidural
hematoma [12].

The most frequently reported adverse events
include transient motor/sensory disturbances and/
or radiculopathy [1,3-6]. As mentioned above, it is
important to review and consider the pertinent neural
anatomy to minimize direct contact with pedicular
breach and/or thermal injury during final probe
placement when performing the ablation portion

of the procedure. The lumbar nerve roots run near
the pedicles and vertebral bodies, with the pedicles
forming the roof and floor of the neuroforamen, and
the dorsal root ganglion often lying directly beneath
the pedicles [13,14]. More specifically, the traversing
nerve root lies in the lateral recess just medial to
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the pedicle, and the exiting nerve root runs just
inferior to the mid-portion of the pedicle within the
superior aspect of the foramen. Given the anatomical
structures abutting the pedicles, careful evaluation

of pedicular morphology is essential to minimize the
risk of pedicular breach during the transpedicular
approach.

Pedicular Breach

To minimize pedicular breach, evaluate the pedicle
diameters and access the larger of the two pedicles
available at any given vertebral body level if one is
too small to access with the available instrument.

In the spine surgery literature, an 80% pedicle

screw diameter-to-pedicle width ratio is generally
considered a conservative threshold to reduce the
risk of pedicle breach, so consider the size of the
pedicle to the pedicular access instrument used

in basivertebral nerve ablation. It is additionally
recommended to maintain a minimum cortical
margin of 0.5 mm on both the medial and lateral
aspects of the pedicle to minimize the risk of pedicle
fracture [15]. However, in the spine surgical literature,
it is known that transpedicular intervention can
reduce the axial resistance force of the pedicle, which
may lead to pedicle fracture [16]. While the risk of
fracture may not be the same for proceduralists with
a single trochar compared to maintaining margin for
placing pedicle screws, when considering pedicular
access versus extrapedicular vertebral body access,
proceduralists should carefully determine which

side of the pedicle offers the greatest safety margin
for trochar insertion based on width and cortical
margin. One may consider extrapedicular access
when pedicle width is inadequate for the trochar

on either side, when there are preexisting pedicle
screws, or when there is presence of vasculature in
the trajectory with pedicular access [2]. Thus, it is
important to scrutinize MRI for pedicular width, prior
instrumentation, and neurovasculature. However,

itis important to consider the limitations of MRI. A
comparative observational study comparing MRI and
CT in the lumbar spine found that pedicle diameters
on CT were 0.4-0.5 mm wider than on MRI[17]. Thus,
if MRI shows adequate pedicle diameter, further
imaging is not required. However, if there is any
doubt about whether the pedicle can accommodate
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the trochar, obtaining a CT scan could be considered
to evaluate bony anatomy best when planning for
pedicle access [18]. Otherwise, this may be a time

to defer to an extrapedicular approach to avoid the
possibility of accessing a pedicle without adequate
width.

Pedicle transverse angulation and width typically
increase from L1 to L5 [19]. Ideally, the C-arm
should be obliqued to at least 30 degrees to allow
the trochar to enter the pedicle and vertebral body
at an angle that facilitates the accurate placement

of the radiofrequency probe. However, the precise
C-arm angle required varies depending on individual
anatomical variations. Some patients may have
pedicles oriented in the sagittal plane and/or exhibit
extremely narrow pedicles at mid-to-upper lumbar
levels. In patients with markedly sagittal pedicle
orientation, accurate probe placement can be
challenging, increasing the risk of procedural failure
due to anterior radiofrequency probe placement.
Conversely, in patients with very narrow pedicles,
there is an elevated risk of pedicular breach or
fracture. When pre-procedural imaging reveals a
pedicle angulation significantly less than 30 degrees,
an off-label parapedicular or extra-pedicular
approach may be considered.

Access to the S1 segment is typically achieved using a
Ferguson view (with the S1 superior endplate squared
off). lliac crest anatomy can complicate S1 pedicular
access, particularly in male patients with high and
narrow iliac crests. Pre-procedural X-ray imaging can
assist the interventionalist in selecting the pedicle
that allows for a more favorable oblique trajectory.

In patients whose anatomy would otherwise result

in excessively ventral probe placement, increasing
the rostral tilt beyond the Ferguson view may permit
greater obliquity. However, care must be taken to
avoid excessively caudal positioning of the instrument
within the vertebral body in such scenarios.

The lumbar basivertebral nerve is generally located
at the midpoint of the vertebral body, between the
superior and inferior endplates [20], whereas the S1
basivertebral nerve is often situated slightly closer to
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the superior endplate [21]. Nonetheless, significant
anatomical variability exists at S1, particularly in
patients with transitional anatomy. Although the
basivertebral nerve itself cannot be directly visualized,
it travels with the basivertebral vessels [20], which

are often visible on sagittal MRI. A thorough review

of imaging is essential to account for individual
anatomical differences and to try to ensure accurate
lesioning of the basivertebral nerve.

Fracture

BVNRFN has not been strongly associated with long-
term adverse effects on the vertebral body in the
initial trials with normal bone density study patients
[22]. However, BVNRFN may transiently weaken the
bone in patients with existing osteoporosis, with
vertebral compression fractures (VCFs) presenting
on average two months after the procedure.

VCFs in the SMART Trial (n = 225) were found

to have an exceedingly low prevalence of 0.4%;
however, the study excluded patients with scoliosis,
spondylolisthesis, and osteoporosis [3]. Notably,

the lone fracture was in a sham patient who crossed
over to active treatment at one year and was only
found to have osteopenia on subsequent evaluation.
A subsequent observational study (n=74) without
the previously noted exclusions found a higher
incidence of VCFs at 12%, at an average interval of
69 days following BVNRFN [23]. Of note, the mean
age of these patients with VCFs was 78 years, and

all of the patients with VCFs had osteoporosis with a
mean T-score of -3.0. Thus, interventionalists should
consider reviewing T-scores in patients with advanced
age. For those with significant osteoporosis, it is
important to have a risk-benefit discussion regarding
BVNRFN and VCF risk.
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Summary

A review of MRI for pedicle width, pedicle orientation, and basivertebral nerve location is recommended.

e MRI may underestimate pedicle width; therefore, if there is any doubt about whether the pedicle width
can accommodate the trochar, consider CT imaging.

e While off-label with Intracept, a parapedicular or extrapedicular approach with BVNRFN could be
considered when the pedicle is too narrow to minimize the risk of pedicle breach or if the pedicles are
too sagittally oriented to avoid a final probe position that is too ventral.

e When pursuing a parapedicular approach, it is crucial to review the locations of the lumbar artery and
segmental arteries to minimize the risk of vascular injury.

e Reviewing T-score in patients with advanced age and having a risk-benefit discussion regarding BVNRFN
and VCF risk for patients with significant osteoporosis are recommended.
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