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ABSTRACT

Objectives/Introduction: Superior cluneal neu-
ralgia (SCN) is a distinct cause of lower back
and/or leg pain related to pathology of the
superior cluneal nerve (SCn). SCN has been
termed pseudo-sciatica and is an overlooked
differential diagnosis when patients are other-
wise presenting with low back and/or radicular
pain. Radiofrequency ablation (RFA) is com-
monly used for denervation of the medial
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branches of the dorsal root for facet joint syn-
drome for sacroiliac joint; however, RFA has not
been described to ablate the SCn for SCN.
Herein, we present a novel interventional min-
imally invasive approach using RFA of the SCn
for SCN in a series of 46 patients.

Methods: Institutional review board approved
retrospective chart review was used to collect
data for all SCn RFA cases from January 1, 2018,
to February 8, 2021. Fluoroscopically guided
SCn ablations were performed for patients with
a positive “iliac crest point sign,” reproductive
of their back and leg pain during physical
examination. Sensory stimulation was utilized
to confirm RF cannula-probe placement adja-
cent to the SCn, and motor testing was used to
confirm no distal motor response prior to
monopolar RF ablation with a Halyard RF
Generator (100 mm curved 22G 10 mm active
tip RF cannulae). Charts were reviewed for time
of analgesia follow-up, duration and degree of
analgesia, improvements in patients’ functional
capacity, and changes in medication.

Results: Data were reviewed for 51 patients
who underwent Scn RFA, 5 of which were lost to
follow-up. The remaining 46 patients consisted
of 29 women and 17 men with a mean age of
59.4 years; 78.3% (n = 36) had ongoing relief at
a mean of 92.1 days follow-up, ranging from 13
to 308 days, with a mean of 92.3% analgesia (SD
15.0%). At a mean of 111.2 days of follow-up,
ranging from 42-201 days, 21.7% (n = 10) of
patients reported that their pain had returned
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and had 95% analgesia during that time period
(SD 6.7%); 41.3% (n =19) reported improved
activity/gait, 17.4% reported improved mood
(n=8), and 8.7% reported decreased medica-
tion use (n = 4). Five patients had minor com-
plications including bruising (1), 2-3 days of
soreness on site (2), myofascial pain (1), and
quadratus lumborus muscle spasm relieved with
trigger point injection (1).

Conclusions: This is the first report of both
technique and outcomes for radiofrequency
ablation of superior cluneal neuralgia. This ser-
ies suggests that RFA of the SCn is a suitable in-
tervention for the treatment of SCN; 21.7% of
patients reported a mean of 95% analgesia for a
mean duration of 111.2 days, and the remain-
ing 78.3% of patients reported ongoing relief
with a mean of 92.3% analgesia at last follow-up
(mean 92.1 days). There were no serious adverse
events.

Keywords: Radiofrequency ablation; Superior
cluneal nerve; Low back pain

Key Summary Points

We described a novel technique on RFA of
the superior cluneal nerve

This is an important procedure for treating
low back pain

Overall, all patients reported
improvement after procedure with 100%
of patients reporting significant analgesia

Mean analgesia was reported as 92.3-95%
analgesia for a mean duration of
92.1-111.2 days

INTRODUCTION

Low back pain with or without leg pain is a
common reason for seeking medical care and is
the most common cause for limited activity in
patients in the US [1]. Although there are many
etiologies for low back pain [2-4], an often

overlooked etiology is superior cluneal neural-
gia (SCN) [5-7].

SCN was first described in 1957 as a distinct
cause of low back pain with groin and/or leg
symptoms [8]. Superior cluneal neuralgia (SCN)
is a distinct cause of lower back and/or leg pain
related to pathology of the superior cluneal
nerve (SCn). SCN has been termed pseudo-sci-
atica and is an overlooked differential diagnosis
when patients are otherwise presenting with
low back and/or radicular pain.

The superior cluneal nerve (SCn) and its
branches have since been described anatomi-
cally, with its own medial, intermediate, and
lateral branches perforating the thoracolumbar
fascia 5-20 mm superiorly from the iliac crest,
with the medial branch often identified passing
through a rigid osseoaponeurotic orifice formed
at the insertion of the thoracolumbar fascia
about 7-8 cm from midline at the posterolateral
border of the quadratus lumborum muscle
[9-13]. Interestingly, the lateral cutaneous
branches of the dorsal rami from T12 to L5 were
found to variably coalesce to form the branches
of the SCn [9, 14-16].

Clinically, physical examination for SCN has
also been described as compression of a trigger
point atop the iliac crest (also reported as the
“iliac crest point”) approximately 7-8 cm from
midline, with reproduction of the patient’s pain
and/or paresthesia, referred to as the “iliac crest
point sign,“ originally described by Maigne, and
modified to be performed in a sitting position
with some lumbar extension, as the authors
found this extension maneuver to more
provocative [7, 9, 12, 17]. As noted by Maigne, a
trigger point at the thoracolumbar junction
could also be found to reproduce the same SCN
distribution pain below the iliac crest in some
cases [17].

Reported etiologies for SCN include compli-
cations of bone graft harvest from the posterior
iliac crest for spinal fusion [18-20], dynamic
myofascial entrapment [21], and idiopathic,
potentially degenerative musculoskeletal pro-
cesses [6, 7].

Diagnostically, local anesthetic nerve block-
ade has been utilized in an effort to identify
SCN or rule it out [5, 22], but the nerve branches
themselves are small [9, 10, 14] and distributed
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variably [9-11, 17], with a significant likelihood
of false-negative block if an adequately small
volume for specificity of anesthetic is applied
and a significant likelihood of false-positive
block if a large volume of anesthetic is applied,
with likely spread to adjacent structures [23].

Hence, microsurgical approaches recom-
mend the utilization of an awake and respon-
sive patient with the use of intra-procedural
nerve stimulation to identify the SCn bran-
ch(es) responsible for reproduction of the
patient’s symptoms [12]. This approach is
thought to be more favorable to the classic
surgical approach [5, 7, 21, 23], not only
because of its potential for improved intraop-
erative accuracy, but also because of excellent
outcomes [12].

Radiofrequency ablation (RFA) is a common
interventional pain management neuroablative
technique utilized to treat low back pain of
various etiologies [24, 25]. Akin to intraopera-
tive nerve stimulation, prior to lesioning any
nerve branch, nerve stimulation is performed
intra-procedurally with an awake and respon-
sive patient to identify the branches responsible
for transmission of painful stimuli [26]. RFA is
often used for denervation of the medial bran-
ches of the dorsal root for facet joint syndrome
[27] or intervertebral discs [28] for sacroiliac
joint [24]. Although described for the medial
cluneal nerve [29], RFA of the SCn for SCN has
not been described to date. Hence, herein we
provide a technical procedural report on RFA of
the SCn with medium-term clinical outcomes.

METHODS

Institutional review board approved retrospec-
tive chart review was used to collect data for all
SCn RFA cases from January 1, 2018, to February
8, 2021, from Veritas IRB (protocol ID:
2021-2584-5272-1) an IRB accredited by the
Human Research Accreditation Canada. All
patients were treated by a fellowship-trained
board-certified interventional pain manage-
ment physician. Patients presenting with low
back pain received the routine history and
physical examination with review of radiologic
findings to identify all causes of low back pain.

The diagnosis of SCN was clinically obtained,
as described above [7, 9, 12, 17], reproducing
the patient’s chief complaint with a positive
“iliac crest point sign,” originally described by
Maigne, and modified to be performed in a sit-
ting position with some lumbar extension, as
the authors found this extension maneuver
more provocative. In the authors’ experience,
this trigger point, or “iliac crest point,” is more
easily identified if the patient attempts mild
lumbar extension with accentuation of lumbar
lordosis while sitting or standing upright prior
to application of pressure atop the iliac crest.
Those considered to have SCN were then con-
sented for planned RFA and scheduled accord-
ingly. Diagnostic blocks were not performed for
the reasons noted above in favor of intra-pro-
cedural neurosensory stimulation, akin to that
noted above [12].

The overall approach utilized for RFA of the
SCn was similar to ablation of medial branches
of the dorsal rami or lateral sacral branches
[24, 27]. A Halyard Health RF Pain Management
Generator (PMG-Advanced, version 4) was uti-
lized. Halyard Health 22-gauge 10-cm RF can-
nulas with 10-mm active curved tips were used
for all procedures. All RF lesions were
monopolar.

On the procedure day, each patient was
identified, screened, re-assessed to confirm
diagnosis and planned procedure, and then
positioned prone on the fluoroscopy table with
a pillow under the low abdomen to reduce
lumbar lordosis. This positioning allowed for
improved patient comfort. Each patient was
then prepped with three rounds of chlorhexi-
dine 2% in 70% isopropyl alcohol solution with
sterile draping to follow. Sterile technique
applied to all procedures.

The patient’s skin and subcutaneous tissues
were superficially anesthetized with 1-2 ml 2%
lidocaine. Using anteroposterior fluoroscopic
views (Fig. 1A), in some cases supplemented
with oblique views in line with the iliac crest at
the site of RF cannula placement, or lateral
views, when needle tip placement was ques-
tionable and/or sensory capture were elusive, a
cannula was advanced to the superior border of
the iliac crest targeting the osseoaponeurotic
orifice, which appears as a small ossified
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Fig. 1 Fluoroscopic images of a radiofrequency cannula
targeting the superior cluneal nerve. A RF cannula
placement cephalad to the osseoaponeurotic orifice.
B RF cannula placement medial to the osseoaponeurotic
orifice, repositioned after failure to capture concordant

cephalad protrusion at the posterior iliac crest
(Fig. 1C, D, black outline). After osseous con-
tact, the RF cannula was walked off the superior
border of the iliac crest 3-5 mm (in an effort to
avoid deeper and unwanted penetration of non-
target tissues, such as viscera), often superome-
dial to the osseoaponeurotic orifice, to target
the SCn proximal to the portion that traverses
the canal. This correlated with the greatest
point of tenderness approximately 7-8 cm from
midline in most patients. No sedation was
administered, and each patient was able to
provide feedback throughout the procedure.
Sensory testing was performed at 50 Hz to <
0.5V and considered positive if the induced
sensation was concordant with the patient’s
primary pain complaint. If sensory testing was

77 KVp
092 mA
3

D

paresthesia with sensory stimulation. C Same image as B,
with a black circle highlighting the location of the
osseoaponeurotic orifice. D Zoomed-in image of the
osseoaponeurotic orifice with a black circle highlighting
its location

negative for reproduction of paresthesia con-
cordant with the patient’s pain, the cannula tip
was repositioned and sensory testing was repe-
ated (Fig. 1B). Following positive sensory test-
ing, motor testing was performed at 2 Hz at a
voltage up to 2V and considered appropriate if
there was no distal motor response. Subse-
quently, 1-2 ml of 2% lidocaine was adminis-
tered prior to RF lesioning.

RF lesioning was performed at 80 °C for 90 s.
This was followed by an examination to deter-
mine whether pain could be elicited through
the trigger point noted above (the iliac crest
point). If the patient perceived complete anal-
gesia, the needle was removed and a sterile
dressing was applied.
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If some pain persisted, however, the needle
was repositioned a few millimeters medially or
superolaterally along the iliac crest to identify
adjacent SCn branches [10, 11] contributing to
pain generation and/or transmission. Following
satisfactory repositioning, the above sensory
and motor stimulation following by RFA
lesioning was performed as indicated. Again,
this was followed by an examination to deter-
mine whether pain could be elicited through
the trigger point noted above (the iliac crest
point). The needle was removed and a sterile
dressing applied.

Of note, needle repositioning was typically
lateral as it was presumed that the initial branch
of the SCn ablated was the medial one but, since
fluoroscopy is not a technology that allows for
visualizing each of the branches and neurosen-
sory stimulation prior to RF lesioning helps to
identify a contributory branch, but does not
identify which branch (medial, intermediate, or
lateral), in some cases, medial repositioning of
the cannula resulted in stimulation that repro-
duced the residual symptoms.

The patients were scheduled for follow-up
and any additional procedures, as indicated.
The primary outcome assessed at follow-up was
duration and degree of analgesia, reported as a
percentage of analgesia by patients at follow-up.
Secondary outcomes included self-reported
improvements in quality of life, physical or
emotional function, and post-procedural
complications.

RESULTS

Patient Demographics

Medical records were reviewed for 51 patients
who underwent SCn RFA, of which 5 were lost
to follow-up. The remaining 46 patients, 29
women and 17 men, with a mean age of 59.4
(range: 31-94) years, were reviewed (Table 1).

Primary Outcome

Among the 46 patients treated (Table 1), 78.3%
(n = 36) had ongoing relief at last follow-up

(mean 92.1 days, range: 13-308 days), with a
mean of 92.3% analgesia (SD 15.0%, p < 0.001)
during that period. The remaining 21.7%
(n = 10) of patients reported that their pain had
returned at time of follow-up, indicating a
mean of 95% analgesia (SD 6.7%, p < 0.001) at
a mean of 111.2 days of follow-up (range: 42—
201 days). One hundred percent of patients
reported significant analgesia.

Secondary Outcomes and Complications

In addition to pain relief, 41.3% (n=19) of
patients reported improved activity/gait, 17.4%
reported improved mood (n=38), and 8.7%
reported decreased medication use (n=4). In
many cases, in addition to analgesia (Table 1),
patients experienced an increase in lumbar
mobility, most notably, and improved tolerance
of flexion (able to tie their shoes or put on their
boots).

Only 10.9% (n =35) procedures resulted in
minor complications including bruising (n = 1),
2-3 days of soreness at site (n = 2), myofascial
pain (n = 1), and quadratus lumborum muscle
spasm relieved with trigger point injection
(n = 1). No serious adverse events (any perma-
nent or lasting injury of any kind) were
observed or reported (Table 1).

DISCUSSION

RFA is a common interventional pain manage-
ment neuroablative technique utilized to treat
low back pain of various etiologies [24-27].
Herein, a novel technique for RFA of the SCn to
treat SCN has been described with sensory
stimulation to affirm nerve branch capture and
concordance of pain, affirmed by each patient.
Outcomes presented are quite positive with
near-complete analgesia with associated
improvements in gait, activity, mood, and
analgesic medication use among 46 consecutive
patients with medium-term clinical outcome
follow-up.

It is notable that diagnosis for inclusion was
through clinical assessment rather than by
diagnostic block, and intraprocedural sensory
stimulation was used to supplement
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Table 1 Characteristics and outcomes of patients with superior cluneal neuralgia

Age Gender Laterality Time  Duration Degree of Improved Other outcomes Complications
(M/F) (L/R/BL) to of analgesia ROM post- sustained analgesia
follow- analgesia (%) procedure at 1 + month
up (days) follow-up (50%)
(days)
70 F L 308 Ongoing 100 - - —
84 M R 276 Ongoing 100 - - -
77 F L 224 Ongoing 100 - - -
90 F L 217 Ongoing 100 Increased gait Improved sleep, -
reduced Percocet
intake
49 F R 201 201 100 - - -
83 M L 198 Ongoing 100 Increased Improved mood -
activity
70 F R 211 Ongoing 90 Increased - -
activity,
improved gait,
no walker
77 F R 168 Ongoing 100 Increased Improved sleep Quadratus
activity lumborus
muscle spasm
71 M BL 154 Ongoing 100 Increased - -
activity
49 F R 154 Ongoing 100 - - -
79 M R 148 Ongoing 100 Increased - -
activity,
improved
walk
84 F BL 175 135 80 - - -
34 F R 116 Ongoing 100 - - -
31 M L 119 110 100 Increased Improved mood -
activity and work
64 M R 108 Ongoing 95 Increased - -
activity
31 M L 105 Ongoing 100 - - -
46 F L 212 98 95 Increased Improved mood -
activity and sleep
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Table 1 continued

Age Gender Laterality Time  Duration Degree of Improved Other outcomes Complications
(M/F) (L/R/BL) to of analgesia ROM post- sustained analgesia
follow- analgesia (%) procedure at 1 + month
up (days) follow-up (50%)
(days)
71 M L 145 90 100 Increased - -
activity
84 F R 98 90 100 - - -
32 F R 139 90 90 Increased Reduced medication -
activity, intake
improved
sitting
31 M R 89 Ongoing 100 - - -
70 M R 84 Ongoing 80 - - Bruising
34 F L 70 Ongoing  27.5 Improved walk, - -
can go
up/down
stairs,
improved
sitting
70 F BL 65 Ongoing 100 - - -
66 F R 61 Ongoing 100 - - -
499 F R 70 60 95 - - -
49 F R 57 Ongoing 90 Increased Improved mood -
activity and sleep,
decreased

medication intake

57 F R 56 Ongoing 100 - - _

34 F L 50 Ongoing 100 - - _

34 F L 50 Ongoing 100 - - -

31 M L 75 42 100 - - -

57 F L 42 Ongoing 100 - - 2-3 days of
soreness

59 M L 32 Ongoing 100 - - _
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Table 1 continued

Age Gender Laterality Time  Duration Degree of Improved Other outcomes Complications
(M/F) (L/R/BL) to of analgesia ROM post- sustained analgesia
follow- analgesia (%) procedure at 1 + month
up (days) follow-up (50%)
(days)

34 F R 30 Ongoing 80 Improved walk, - Myofascial
can go pain
up/down 3-5 days
stairs,
improved
sitting

51 M L 29 Ongoing 100 - - -

49 M R 28 Ongoing 100 Increased Improved mood 2 days of site
activity soreness

59 M R 28 Ongoing 70 Increased Improved mood -
activity

72 F R 24 Ongoing 100 - - -

32 F R 24 Ongoing 65 - - -

75 F L 21 Ongoing 100 Improved sitting — -

75 F L 21 Ongoing 50 - - -

90 F L 20 Ongoing 100 Increased - -
activity

70 F R 20 Ongoing 90 - - -

76 M L 20 Ongoing 70 Improved sitting  Off their -

medication

71 M R 16 Ongoing 100 - - -

63 F L 13 Ongoing 80 - - -

M male, F female, L left, R right, BL bilateral, ROM range of motion

fluoroscopy to localize targeted nerve branches.
This resulted in excellent outcomes calling into
question the practice of obtaining initial diag-
nostic blocks.

Furthermore, there were no serious adverse
events reported in the 46 patients, suggesting
that this approach is quite safe. A total of five
(10.9%) patients had minor complications: two
had transient site soreness, one had myofascial
pain, and one had quadratus lumborum muscle
spasm relieved with trigger point injection.

Although these outcomes data are promising
for future application of this technique, this
initial retrospective analysis has the usual imi-
tations of a retrospective review, which should
be recognized. As with other retrospective
chart reviews, there was a lack of pre-deter-
mined data points for collection, non-congru-
ent times for data point acquisition with
variable follow-up periods, and a lack of a ran-
domized controlled comparative arm. Addi-
tional prospective analyses will need to be
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performed to corroborate,
expand upon these data.

optimize, and

CONCLUSIONS

SCN is an often overlooked cause of low back
pain with or without leg symptoms. Significant
anatomic investigation over the past few dec-
ades has elucidated the neuroanatomy of the
SCn. While past approaches to management
were limited to nerve block or surgical decom-
pression, herein we present a novel, safe, and
minimally invasive technique for treatment of
SCN with RFA.

Approximately 78.3% of cases had ongoing
pain relief at last follow-up (mean 92.1 days
post-RFA procedure) with a mean of 92.3%
analgesia during that period, while the
remaining 21.7% of patients reported 95%
mean analgesia for a mean of 111.2 days until
their pain returned; 10.9% of cases had minor
complications. There were no serious adverse
events. Future studies should seek long-term
outcomes data with more robust data sets,
investigate optimal cannula size and lesioning
parameters, and consider differences in out-
comes relating to identifiable etiologies.
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