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ABSTRACT

Introduction: Sacroiliac joint (SIJ) pain is a
relatively common cause of low back pain.
Percutaneous radiofrequency (RF) techniques
for SIJ are limited to ablation of the posterior SIJ
innervation. Different techniques have been
described for SIJ radiofrequency ablation,
including conventional thermal, cooled RF,
pulsed RF, bipolar RF, and specialized tip RF
needle (i.e., multi-tined); however, additional
costs may limit these applications.
Methods: This new technique for SIJ denerva-
tion uses anatomical landmarks and a single RF
cannula. Two spinal needles are placed lateral to

the posterior S1 and S2 sacral foramina; then,
with caudal tilt we get a coaxial view of the
sacral bone, we advance an 18-G curved 15-mm
active tip RF cannula just lateral to the aligned
finder needles. Ablation is performed, and then
the RF cannula is retracted 2 cm and ablation is
repeated for a total of four lesions.
Results: The two spinal needles placed lateral
to the posterior sacral foramina S1 and S2 guide
the final needle in the posterior aspect of the
sacrum, lateral to the sacral foramina, where the
lateral sacral branches are located.
Conclusion: We introduce a cost and time
efficient technique to perform radiofrequency
ablation of the sacral lateral branches using a
single RF needle. This technique utilizes the
sacrum’s reliable anatomy and angulation and
maximizes the surface area of the active tip
lesioning. This technique creates a strip lesion
lateral to the sacral foramina and reduces time
and cost efficacy compared to several of the
other techniques and/or commercially available
special devices designed for sacroiliac
denervation.
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Key Summary Points

Why carry out this study?

Patients with sacroiliac joint pain have a
marked impairment in quality of life that
is generally worse than in many chronic
health conditions, with a prevalence in
the US ranging from 10-30% and rising

Currently, there are different techniques
and devices to treat sacroiliac joint pain,
and there is no gold standard within
current treatments or procedures

What was learned from the study?

In this study we propose a potentially
simple and practical technique for
performing an ablation of the sacral
lateral branches in patients with sacroiliac
joint pain

In this technique description, we rely on
finder needles, which, when aligned,
guide us through the posterior aspect of
the sacrum and delimit the sacral
foramens medially

INTRODUCTION

The sacroiliac joint (SIJ) is a complex joint that
is closely associated with the lower back yet is
underappreciated in its contribution to lower
back pain (LBP) [1]. SI joint dysfunction can
cause pain in the low back, buttock, groin,
thigh, and occasionally the calf [2] and is an
accepted cause of LBP with a prevalence in the
US in the range of 10–30% and rising [3]. SIJ
pain represents up to 15% of all patients seen in
outpatient clinics with chronic LBP, and up to
75% of patients who undergo lumbar fusion
surgery have degeneration at 5 years post-sur-
gery [1].

Over the last decade there has been interest
in longer term interventional treatments for SIJ
pain utilizing different techniques with

traditional RF needles, cooled RFA equipment,
larger shaped RF needles, a multi-electrode
radiofrequency probe, endoscopic radiofre-
quency neurotomy, and lateral and posterior SI
joint fusion techniques. These new modalities
also come with an additional cost and limited
worldwide availability, compounded by the
paucity of literature demonstrating greater effi-
cacy [4].

The lack of comparative data has led to
neuroablative procedures targeting the SI joint
to be increasingly deemed experimental by
national payers in the USA, further com-
pounding the need for a cost-effective alterna-
tive for patients who now have greater out of
pocket costs.

This article hereby describes a practical,
anatomy informed, time and cost-efficient
method to perform a strip lesion of the sacral
lateral branch nerves using conventional RF.
This technique utilizes a caudad view, in-plane,
or ‘gun barrel’ approach to sacroiliac joint
ablation using a single large bore, radiofre-
quency cannula without the need for special-
ized equipment that may be unavailable or
restricted because of cost [5, 6].

METHODS/TECHNIQUE

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

This anatomy-informed technique utilizes
radiologic landmarks of the sacrum. Sacral size
and subsequent measurements across popula-
tions are generally stable, with differences in
foraminal location between sexes separated by
only several millimeters [7]. Because of this
consistency, techniques for sacral access based
on measurements have been published for
sacral neuromodulation, dorsal root ganglion
stimulation, and intraoperative hardware
placement during surgery [8, 9].

Regular perioperative care as per standard
radiofrequency protocols [10] places particular
attention on implantable devices such as
defibrillators, neurostimulators, pumps, and
other devices prevalent in the pain population.
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The procedure requires a fluoroscopic unit,
compatible table, radiofrequency unit, probe,
grounding pad, and cannulas. As with many
procedures that require multiple AP and lateral
views, a set up with one in AP and one laterally
may be more efficient, if available [11].

An 18-gauge radiofrequency cannula has the
optimal width and length as the diameter of the
cannula creates a greater lesion size over time.
Longer needle length, such as a 15 cm or 20 cm
cannula, is typically required given the target
depth. An active tip of 15 mm creates an ellip-
soidal lesion with a length of approximately
20 mm 9 11 mm wide circumferentially, com-
pared to 13.4 mm 9 9.9 mm with a 10-mm
active tip [12]. A curved tip needle provides
better steerability. The depth of the lesion
compensates for some of the irregularities of the
dorsal aspect of the posterior sacrum [13].
Conventional radiofrequency should be carried
out at 90� for 90 s.

TECHNIQUE

Anesthetic preference should be a balance of
patient- and surgeon-specific needs, as the need
for sedation is optional. After informed consent
and discussion of risks vs. benefits, the patient is
brought into the operative suite and placed in
the prone position on the fluoroscopic
table with or without a pillow for comfort. The
patient should have standard ASA monitors
with supplemental O2.

After appropriate sterile preparation with
chlorhexidine solution, the patient, surgeon,
and fluoroscopic unit should be draped in nor-
mal sterile fashion.

Sacral Alignment

The measurements of the sacrum are performed
from the aligned sacral promontory (SP), which
needs to be approximately 30� cephalad to
compensate for the lumbosacral angle. With a
skin marker, draw a line over the sacral
promontory and a line down the midline of the
aligned sacrum. The superior border of the S3
approximates the inferior portion of the SI joint
on fluoroscopy. (Fig. 1A.)

Place Finder Needles

The location of the sacral foramen is relatively
stable among populations. Place 22-g finder
needles lateral to the S1 and the S2 foramen.
The lateral border of the S1 foramen is approx-
imately 3.1 cm from the midline and 3 cm from
the SP. The S2 foramen is approximately 5 cm
from the SP and 1.5–2 cm from midline, but we
will also place the second finder needle 3.5 cm
from midline. These needles demarcate a safety
boundary lateral to the sacral foramen, and
their tips demarcate the osseous border of the
posterior sacrum. [14] (Fig. 1B).

Reposition Fluoroscopy to Working View

Take a caudal tilt with the fluoroscope 45� from
the midline anterior-posterior position over the
sacrum. Align the previously placed finder
needles. Their aligned tips represent the poste-
rior plate of the sacrum. The aligned shafts
represent the medial border of our target needle
trajectory. (Fig. 2A and B).

Target for RF Cannula Just Lateral
to the Tips of the Superimposed Finder
Needles

Advance the curved tip RF cannula just lateral
to the spinal needle tips in the coaxial view.
(Fig. 2A). Use the curved tip of the needle to
steer and stay as close to the posterior sacrum as
possible in the lateral position. See Fig. 3B. The
final needle position should be close to the
rostral border of the sacrum in the 30� cephalad
angulation view (Fig. 3C).

After confirmation on AP and lateral views
until the tip of the RF needle is in the dorsal
ramus of L5, motor stimulation should be per-
formed before radiofrequency lesion.

If using a 15-mm active tip needle, after RF is
completed, retract the needle approximately
2 cm and repeat lesioning for a total of four
lesions. If 10-mm active tip needles are used, a
total of six lesions are required (Fig. 4).

Limitations: This technique was conceptual-
ized as an alternative, cost-effective option for
the treatment of chronic sacroiliac joint
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dysfunction. While preliminary results are
promising, further research is required to
demonstrate the effectiveness of this technique
compared to existing techniques and technol-
ogy. Additionally, this single-needle and elec-
trode technique does not allow for bipolar

radiofrequency. If bipolar is recommended, it
will require an additional cannula placed adja-
cent to the initial cannula.

Fig. 1 A Cephalad angulation required to align sacral
promontory (SP) for measurements. B Measurements of
sacrum with SP aligned. Blue squares represent two finder

spinal needles placed lateral to S1 and S2 in coaxial view.
C Fluoroscopic view with finder needles in place

Fig. 2 A A caudal tilt is taken until the spinal needles align, usually with a range of 30–50�. B Fluoroscopic view with finder
needles aligned. C The RF needle entering in coaxial view lateral to the aligned finder needle points

Fig. 3 A Final RF needle position in the caudad tilt view. B Lateral view with the RF needle advanced to the SP. C Final
position of the RF cannula in the AP view
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CONCLUSION

We present a novel method of lateral branch RF
denervation of the sacroiliac joint as an alter-
native to current techniques. Awareness of
chronic pain stemming from the SI joint is
growing, and this technique offers practitioners
who do not have access to multi-electrode
probes, multi-tined expanding RF electrodes, or
separate cooled technology an alternative. This
single-puncture technique creates a strip lesion
size adjacent to the sacrum in the plane of the
lateral branch nerves in a cost- and time-effec-
tive manner.
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