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Intracept technique at adjacent levels to fusions with pedicle screws
Dear Editor:

Intraosseous basivertebral nerve ablation (Intracept) is indicated for
the treatment of chronic vertebrogenic low back pain with failure of at
least 6 months of conservative treatment. The standard technique in-
volves trans-pedicular access, which is generally not possible in the
presence of pedicle screws. The article details an alternate technique to
access the vertebral body for Intracept at a level with pedicle screws for
patients with adjacent segment disease and vertebrogenic pain.

Intraosseous basivertebral nerve ablation (BVNA, Intracept) is indi-
cated for the treatment of chronic, axial low back pain attributed to
pathologically degenerated vertebral endplates evidenced byModic Type
1 and/or 2 changes on magnetic resonance imaging (MRI) between L3-
S1. Intracept is a valid treatment option for low back pain that is clini-
cally consistent with anterior column pain lasting greater than 6 months
despite at least 6 months of conservative treatment. Two multicenter and
multiyear randomized controlled trials showed statistically and clinically
significant improvement in pain and function in patients who underwent
Intracept as compared to sham and standard care [1,2].

Intracept is typically performed using a trans-pedicular approach, by
which the introducer cannula assembly (ICA) is placed via an oblique
approach through the pedicle into the vertebral body. This standard
approach may, however, be technically difficult or impossible in the
setting of previous posterior spinal fusion with pedicle screws.

In recent years, accessing the vertebral body via an extra-pedicular
(EP) approach has been well-described in the context of vertebral
augmentation. Beall et al. treated 102 compression fractures using a
“parapedicular” approach based on cadaveric studies that revealed a
fairly avascular and aneural region of the vertebral body along the su-
perior margin of the vertebral body-pedicle junction [3]. Zhuo et al.
demonstrated that 101 compression fractures could be treated using an
EP approach, mostly at the L1 through L3 levels, without complication
[4], and Jiang et al. described a “modified superior pedicle notch”
approach in 47 patients and noted that this technique avoids lumbar
artery trauma [5]. Importantly, Xu et al. retrospectively analyzed
computed angiography (CTA) in 30 patients and 300 lumbar arteries [6].
The authors found that from the L1 to L3 levels, the posterosuperior re-
gion of the vertebral body was relatively avascular, while there was
significant variability in the locations of lumbar arteries at the L4 and L5
levels [6]. It should be noted, though, that bleeding complications due to
lumbar artery injury requiring intervention (micro-coils, embolization,
and retroperitoneal hematoma drainage) have been noted in case reports
in as high as the L2 vertebral body [7]. Zhang et al. reviewed various EP
approaches and noted that although the majority of arteries were located
along the midline of the lateral vertebral body, a small percentage were
located in the posterior-superior aspect at L4 and L5, potentially leading
to a relatively higher risk of lumbar artery injury with extra-pedicular
access at the L4 and L5 levels [8]. Fig. 1 shows the typical location of
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the lumbar artery near the midpoint of the lateral vertebral body on MRI
and Fig. 2 depicts the artery overlying the target zone in the postero-
lateral vertebral body, which would be a contra-indication to the pro-
cedure at this level and side.

Adjacent segment pathology is a well-known sequela of spinal fusion,
with 27.8% of patients demonstrating radiographic evidence and 7.6%
being symptomatic [9]. Thus, it is not uncommon to seeModic changes at
levels adjacent to a fusion. If BVNA is clinically indicated in the setting of
adjacent segment disease, it can be accomplished in one of two ways: 1)
pedicle screw removal followed by trans-pedicular approach; 2) the
modified EP approach presented here. Given the surgical risks associated
with screw removal, navigating around the screw can be the more
reasonable option.

This extra-pedicular approach differs from previously published EP
techniques for vertebral augmentation and has several unique challenges
to overcome. Not only must one access to the vertebral body occur
around a pedicle screw, but one must navigate the J-stylet over the
pedicle screw inside the vertebral body before the J-stylet starts to turn
abruptly inferiorly, while still remaining in the posterior half of the
vertebral body and reaching a midline target medial-to-lateral and
superior-to-inferior. We present step-by-step instructions for this alter-
nate BVNA technique.

Pre-operative imaging review for procedure planning is critical. It is
recommended to have both MRI and CT of the lumbar spine. The general
trajectory of this EP approach consists of docking the ICA at the pedicle-
vertebral body junction between the pedicle screw and superior endplate
(SEP), advancing it medially over the top of the screw, then driving it
caudally to reach the target position, as depicted in Figs. 3–14. Imaging
must be reviewed to ensure that such a path is feasible and safe.

Sagittal MRI/CT images must show that at least one foramen directly
above each targeted vertebral body is capacious enough inferiorly to
allow for docking below the exiting nerve root (Fig. 3). Severe foraminal
stenosis preventing the 4 mm ICA from safely entering below the nerve
root is a contraindication to this technique.

The anticipated final probe location should be at least 1 cm from any
screw to minimize the risk of thermal energy transfer to the screw and
adjoining hardware. This should be measured pre-operatively on cross-
sectional imaging. Inferiorly or very medially placed pedicle screws in-
side the vertebral body may not allow for this. This 1 cm distance is
extrapolated from the guideline that the ablation probe be at least 1 cm
from the posterior cortex of the vertebral body to avoid thermal trans-
mission to the spinal canal.

For each vertebral body, the better side for entry should be pre-
determined. Typically, this is the side with screw placement that is lower
within the pedicle and less oblique in orientation, allowing for more
caudal docking and with less obstruction by the screw head. Anatomic
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Fig. 3. Sagittal T1 weighted MRI demonstrating adequate room for the intro-
ducer cannula assembly (ICA) below the exiting nerve root. The target point for
entry into bone is marked with the white asterisk.

Fig. 1. Sagittal T2 weighted MRI depicting the lumbar artery in the typical
location in the midpoint of the lateral vertebral body (white arrows).

Fig. 2. Sagittal STIR MRI showing an atypical location of the lumbar artery
overlying the superior posterolateral aspect of the vertebral body (white arrow).

Fig. 4. Axial CT with the measured angle of entry around pedicle screw head,
superior articular process, lateral fusion mass (LFM) or other obstructions. The
target point for entry into bone is marked with the black cross.
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impediments, especially if asymmetric, should also be considered when
choosing the optimal side, including foraminal stenosis, high iliac crest,
medial/dorsal kidney location, ipsilateral scoliotic rotation, facet hy-
pertrophy, and bony fusion mass.

Once the optimal side of access is chosen for a given vertebral body,
the angle of entry is measured. The angle is measured on axial images in
the plane of the discs at the pedicle level. One line is drawn from a point
lateral to the pedicle screw head and/or superior articular process (SAP),
through the lateral aspect of the pedicle-vertebral body junction, and to
the midline of the vertebral body. The second is a sagittal line from the
spinous process through the midline of the vertebral body where it will
intersect with the first line. This intersection typically occurs 50–75%
anterior to the posterior aspect of the vertebral body, yielding an angle of
about 40–50� in most cases (Fig. 4).

The c-arm is tilted to square the SEP and obliqued ipsilaterally to the
premeasured angle. The image intensifier is then tilted slightly cephalad
to visualize a landing area on the vertebral body below the SEP and just
lateral to the junction of the superior articular process (SAP) medially
and transverse process (TP) inferiorly (Fig. 5).

The ICA, with the bevel-tip stylet in place, is inserted slightly lateral to
the target and advanced until bone is contacted on the vertebral body,
just superolateral to the pedicle, below the SEP (Fig. 6). An AP image is
taken to ensure the tip is not entering medially into the foramen before
entering the cortex of the vertebral body [Fig. 7]. A lateral image should
confirm that the tip is at the pedicle-body junction (Fig. 8).

Upon docking on bone, the ICA should have the bevel-tip oriented to
travel medially/dorsally to prevent skiving ventrally on initial malleting,
which can potentially cause vascular injury. This also helps maintain a
more medial trajectory as the ICA enters the vertebral body. Depressing
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Fig. 5. Oblique fluoroscopic view with starting point marked with a black
asterisk, inferior to superior endplate (SEP), superior to transverse process (TP)
and lateral to superior articular process (SAP).

Fig. 6. Oblique fluoroscopic view with the ICA contacting the target on the
vertebral body.

Fig. 7. AP fluoroscopic view with ICA at docking point on bone at the junction
of superolateral pedicle and vertebral body (white ellipse outlining pedicle).
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the ICA handle ventrally during malleting can further accentuate the
lateral-to-medial trajectory.

Once the leading edge of ICA is through the cortex of the vertebral
body on the lateral view (Fig. 9), an ipsilateral oblique view in same
plane as the pedicle screw is then obtained. The ICA is slowly advanced in
this view until it begins to cross above the pedicle screw (Fig. 10). This
will ensure that the curved cannula assembly (CCA) does not start
curving caudally/medially until it passes over the screw.

Before switching to the CCA, an AP view is obtained to confirm that
the leading edge of ICA is fully through the cortex on this view as well;
typically, it will be at approximately mid-pedicle on AP view at this point.
If the ICA is not far enough into the vertebral body, the J-stylet may get
stuck and kink as it attempts to enter the cortex.

When removing the bevel-tip stylet and inserting the J-stylet to create
the CCA, care should be taken to not dislodge the introducer cannula, as
there is much less purchase of cannula in bone compared to the trans-
pedicular approach.

The CCA is oriented to curve inferiorly as it is advanced Figs. 11 and
12. Frequent toggling between AP and lateral views, as well as small taps
and directional corrections, are used to maintain an appropriate trajec-
tory, as there will be simultaneous movements in lateral-to-medial,
posterior-to-anterior, and superior-to-inferior planes with each tap. On
a squared AP view, the trajectory should be that the J-stylet aims toward
the contralateral inferior corner of the vertebral body until the standard
target is reached and confirmed in AP and lateral views (Fig. 12–13).



Fig. 9. Lateral fluoroscopic view with the stylet tip and leading edge of ICA
through cortex of the vertebral body (white line depicting posterior verte-
bral body).

Fig. 8. Lateral fluoroscopic view with ICA contacting bone at the junction of
superolateral pedicle and vertebral body (white line indicating supe-
rior pedicle).

Fig. 10. Oblique fluoroscopic view in the plane of right L5 pedicle screw,
confirming the ICA has started to cross over the screw (white arrow indicating
tip of ICA).

Fig. 11. Lateral fluoroscopic view demonstrating the J stylet starting to curve
inferiorly over the pedicle screw.
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Fig. 12. AP fluoroscopic view showing the J stylet starting to curve infer-
omedially over the right L5 pedicle screw (white arrow).

Fig. 14. Lateral fluoroscopic view demonstrating the final electrode position
halfway between the endplates and 30 to 50% from the posterior cortex
(white arrow).
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This technique article demonstrates the feasibility of performing
Intracept for a level adjacent to a spinal fusion with pedicle screws via EP
access. The safety profile of this technique is extrapolated from published
literature on EP access for vertebral augmentation [3–8]. Patients need to
be made aware that this technique may have an increased risk of vascular
injury compared to standard trans-pedicular access, despite proper
pre-operative planning. Consideration should be given to obtaining CTA
prior to performing Intracept via the EP approach, particularly when
Fig. 13. AP fluoroscopic view showing the final electrode position halfway
between the endplates and lateral borders of the vertebral body.
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targeting the L4 and/or L5 levels when the lumbar artery is not clearly
visualized on MRI. Larger studies are warranted to evaluate the safety
and efficacy of this technique.
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