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Abstract
Purpose of Review The purpose of this review is to provide an overview of the cluneal nerves, present a summary of pain
syndromes secondary to clunealgia, and evaluate current literature for diagnostic and treatment modalities.
Recent Findings Multiple trials and studies have reported success with numerous modalities ranging from nerve blocks,
neuroablation, and even peripheral neuromodulation with varying degrees of clinical benefit.
Summary Cluneal nerve entrapment or chronic impingement can cause buttock pain or referred pain to nearby areas including
the lower back, pelvic area, or even the lower extremities. Clunealgias and associated pain syndromes can often be challenging to
diagnose and differentiate. An appreciation of the pathophysiology of clunealgias can assist with patient selection for interven-
tional pain strategies targeted towards the cluneal nerves, including nerve blocks, neuroablation, and peripheral neuromodulation.
More research is needed to better delineate the efficacy of these procedures for clunealgias.
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Background

The cluneal nerves are a group of pure sensory nerves that
provide direct cutaneous innervation to the buttocks [1–3].
In recent years, clunealgias—pain syndromes secondary to
cluneal nerve pathology—have been implicated as the cause
of chronic pain that both arises directly from the buttocks and
is referred from the lower back, pelvic area, or even lower
extremity regions [4–6]. However, many of these pain

syndromes are often unspecified in etiology given the vast
preponderance of other anatomical causes often associated
with these conditions, occasionally concomitantly. Thus, it is
suggested that true cluneal nerve involvement may be
overlooked in certain populations and presentations. Despite
there being a sparsity of high-level evidence clearly delineat-
ing the pathophysiology of clunealgia, the cluneal nerves have
been targeted via multiple interventional pain procedures with
varying degrees of clinical benefit [7–11]. A clear apprecia-
tion for the pathophysiology, symptomatology, and diagnos-
tics of clunealgias is imperative for appropriate selection of
patients and interventional strategies.

Cluneal Nerve Anatomy

The cluneal nerve complex includes the superior cluneal
nerves (SCN), the middle cluneal nerves (MCN), and the in-
ferior cluneal nerves (ICN) (Fig. 1) [1–3].

The SCNs are posterior cutaneous branches from the
dorsal rami of lower thoracic and upper lumbar spinal
nerve roots, usually from the T11-L3 levels [1–3]. The
SCN travels from superior to inferior and crosses the pos-
terior superior iliac spine (PSIS) while traveling to the
quadratus lumborum. The L1–L3 nerves join, pass lateral
to the multifidus muscle, and then travel through the
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erector spinae muscles. The SCN passes through the psoas
major and paraspinal muscles and, finally, pierces the in-
ferior latissimus dorsi to provide sensory innervation to
the posterior iliac crest and the skin overlying the
supero-medial portions of the gluteus maximus. The ter-
minal SCN branches are the medial, middle, and lateral
branches across the PSIS. Note that the middle branch of
the SCN is a wholly different branch of nerves from the
MCN and the distinction must be made. Of clinical sig-
nificance, the SCN passes through an osteo-fibrous tunnel
comprised of the thoracolumbar fascia and iliac crest.
This site has been implicated as a cause for LBP (lower
back pain) in patients.

The MCNs are sensory nerves derived from the dorsal
rami of the upper sacral nerves, including S1, S2, and S3
[1•]. Alternatively, the MCN has been described as origi-
nating from the posterior sacrococcygeal plexus (or poste-
rior sacral nerve plexus) that is formed by the S1, S2, and
S3 dorsal rami [3]. These nerves exit the sacral foramina
and travel inferolaterally under the PSIS and cross the long
posterior sacroiliac ligament (LPSL). Whether the MCN is
superficial or travels underneath the LPSL is an area of
debate, as different anatomic studies have reported variable
nerve routes [1•]. The MCNs pierce the gluteus maximus
while traveling towards the dorsal sacrum. The MCN in-
nervates the skin overlying the intermediate medial gluteus
maximus. Some cadaveric studies have illustrated anasto-
moses between the MCN and SCN in the subcutaneous
tissue of the buttocks [5].

The ICNs are sensory branches of the posterior femoral
cutaneous nerve (PFCN), which arises from the S1, S2, and
S3 nerves of the sacral plexus [1, 2]. The ICN travels from
inferior to superior and wraps around the caudal edge of the
gluteus maximus to innervate the skin overlying the inferior
aspect of the gluteus maximus muscle and the posterior as-
pects of the perineum. The ICN also provides cutaneous sen-
sory innervation to the region lateral to the anus (but not the
anus itself), as well as the region lateral to either the labium
majora or scrotum [2, 12].

The anatomic locations of the cluneal nerves elucidate how
these nerves may contribute to a variety of clinically signifi-
cant pain syndromes. Table 1 describes many of these symp-
toms and causes. Buttock and LBP can be caused by entrap-
ment or chronic impingement of the cluneal nerves and are
among the most common clinical presentations of cluneal
nerve pathology.

Pathophysiology

The pathophysiology of cluneal nerve pain is generally mul-
tifactorial. The cluneal nerves are susceptible to entrapment
neuropathy phenomena secondary to direct or indirect com-
pression or irritation [2]. The incidence of LBP resulting from
SCN entrapment has been estimated to range between 1.6 and
14%.While SCN entrapment can be idiopathic or unspecified,
persons with lumbar or pelvic procedures are placed at partic-
ular risk. As illustrated in Table 1, there are many discrete

Fig. 1 Cluneal nerve complex including the superior cluneal nerves (SCN), the middle cluneal nerves (MCN), and the inferior cluneal nerves (ICN)
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causes of cluneal nerve pathology. Nerve damage can occur
following spinal fusion procedures, sacroiliac screw place-
ments, decubitus ulcer debridement, or muscle flap surgeries
[15]. Posterior iliac bone harvest procedures have been nota-
bly implicated for compromising SCN integrity [3, 15].
Traditionally, it was believed that entrapment may be more
common in females and older patients [4•]. However, studies
have shown that certain young populations, such as soldiers,
may be at risk as well [16].

Other less common causes of cluneal nerve injury include
trauma, muscle spasms (as seen in the quadratus lumborum
causing myofascial compression), lumbar spinal canal steno-
sis, disc herniation, scoliosis, and vertebral fractures.
Parkinson’s disease has also been implicated as abnormal
muscle tone, and posturing can result in mechanical compres-
sion of the cluneal nerves [4].

Clinical Presentation

The pain symptomatology associated with clunealgia is highly
dependent on patterns and degrees of SCN, MCN, or ICN
involvement [1–6]. In all three types of nerve involvement,
pain in the lower back or buttocks and abnormal sensations are
typically reported. If motor compromise is reported or appre-
ciated, pure cluneal nerve involvement is unlikely given that
they are purely sensory nerves. Among the overall LBP pa-
tient population, 20–37% of patients may have a neuropathic
pain component [6]. Within this subgroup, SCN and MCN
nerve pathologies are underreported and often missed as the
cause of neuropathic pain.

In patients with SCN pathology, LBPmay be reported with
radiation to the superior gluteal regions. Pain may be worse
with lumbar movements such as rotation, extension, flexion,

Table 1 Etiologies of the various
cluneal nerve pain syndromes Location/syndrome Etiology

SCN pathology

Low back pain

Buttock pain

Surgical approaches (such as spinal fusion procedures)
to the lumbar spine (lateral transpsoas muscle,
iliocostalis muscle) injuring the SCN [13]

Posterior iliac crest bone harvest [3]

SCN compression by the erector spinae muscle [13]

Quadratus lumborum spasm causing myofascial
compression [2]

SCN prone to entrapment at the fascia near the iliac crest [3]

“Pseudosciatica” Compression of the SCN by an osteo-fibrous tunnel
of the iliac crest [6, 13]

MCN pathology

Low back pain Entrapment of MCN by overlying LPSL [1, 5]

Sacroiliac joint pain Entrapment of MCN by overlying LPSL [6]

Leg pain, paresthesia Entrapment of MCN by overlying LPSL [14]

ICN pathology

Low back pain ICN entrapment as it passes through a corner formed
by the gluteus maximus and hamstring muscle
insertions via a fibrous and fatty corridor [2]

ICN entrapment by the piriformis against the sciatic
spine at the roots of the posterior femoral
cutaneous nerve [2]

ICN clunealgia syndrome:

Pain and burning sensations at the caudal
and medial part of the buttock,
dorsal/proximal thigh, lateral anal margin,
and/or skin of the labia majora or scrotum

Compression of ICN against the ischium and
hamstring muscles when sitting a hard seat [12]

Mixed cluneal nerve pathology

Paresthesia, sensory loss, low back pain
(SCN, MCN, ICN)

Sacroiliac screw placement following severe
pelvic trauma or spinal fixation procedures [1•]

Sensory loss, chronic pain (SCN, MCN) Injury following autologous bone graft from
posterior iliac crest harvesting procedure [3]

Maigne syndrome (SCN, MCN) Referred pain to the iliac crest stemming
from pathology of T12-L1 facet [3]

Chronic graft site pain, hyperesthesia,
hypesthesia (SCN, less frequently MCN)

Iatrogenic injury following lumbar disc surgery
with fusion using the iliac crest [3]
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standing, walking, or rolling [4•]. Dysesthesia may occasion-
ally be the primary symptom, rather than chronic pain itself
[2]. In some cases, SCN injury may mimic the symptoms of
sciatica. Studies have explained this anatomically by showing
that occasionally, the origin of the SCN may involve the T12-
L5 nerve roots [4•]. SCN entrapment itself can produce leg
symptoms in as many as 47–84% of patients. Similarly, in
patients withMCN pathology, LBP is often the most common
presentation. As many as 82% of patients with MCN entrap-
ment may also report symptoms involving the leg. Patients
may complain of worsening pain with walking. ICN patholo-
gy may present as LBP but can also often present as burning,
numbness, or tingling along the inferior-medial aspect of the
buttocks, as well as the dorsal/proximal thigh, the lateral anal
margin, or the skin of the scrotum in males and labia majora in
females [2]. Pain is generally worse when patients are sitting
on hard surfaces and may be more frequently seen in bike
riders.

The physical examination is an important component of the
workup and should be used to rule out other causes of LBP.
SCN involvement may present with maximal point tenderness
at the height of the (presumed) osteo-fibrous tunnel with re-
production of symptoms after application of pressure [15].
Hyperextension or lateral bending involving the quadratus
lumborum muscle may reproduce symptoms. One study sug-
gested that full flexion of the ipsilateral hip and knee joints
may provoke SCN nerve symptoms [2]. MCN entrapment
may present with trigger point tenderness or reproduction of
symptoms when pressure is applied caudally to the PSIS at a
slightly lateral point (the edge of the iliac crest) [4]. The ICN
may present with hyperesthesia or decreased sensation over
the inferior buttocks [2]. Symptoms may be reproducible with
palpation over the sciatic notch. No motor deficits should be
appreciated on neurologic or musculoskeletal examinations.

Diagnosis

In order to diagnose cluneal nerve pathology, clinicians
should first perform a thorough history and physical exam-
ination paying careful attention to sensory involvement. A
comprehensive differential diagnosis should be considered
to rule out thoracic and lumbar facet arthropathy, lumbar
stenosis, lumbar radiculopathy, discogenic pathology, sa-
croiliac joint dysfunction, sciatica, obturator neuritis, pos-
terior femoral cutaneous neuritis, myofascial pain syn-
drome or trigger points, piriformis syndrome, or pelvic
pain syndromes [2, 4]. Diagnostic criteria for SCN entrap-
ment and MCN entrapment include lower back pain in-
volving the buttocks that is aggravated by lumbar move-
ments or changes in posture, numbness or radiating pain
when the appropriate trigger point is compressed, and
symptomatic relief with the use of nerve blocks. In SCN,

the trigger point will be over the posterior iliac crest,
whereas in MCN, the trigger point is caudal to the PSIS
and lateral, approximately at the edge of the iliac crest [4•].
ICN entrapment can often be reproduced by having the
patient sit on a hard seat in order to increase nerve com-
pression underneath the ischium [2].

Imaging modalities may play a role in the diagnosis and
identification of cluneal nerve pathology. The use of ultra-
sound imaging in identifying cluneal nerve branches has been
described in great detail [17, 18]. Moreover, the use of high-
resolution ultrasound has also been described to identify the
SCN in patients with lower back pain [15]. Probes of at least
18 MHz were utilized, enabling a resolution of approximately
250 to 500 μm. These findings were then confirmed with
diagnostic blocks of the medial branch of the SCN.
However, ultrasonic diagnosis and cluneal nerve identifica-
tion can be limited by obesity, significant muscular atrophy,
and practitioner expertise. Nerve blocks—either with fluoro-
scopic, ultrasound, or anatomical landmark guidance—are
considered to be the gold standard for diagnosing cluneal
nerve pathology. Ultrasound imaging may bemost efficacious
given the opportunity for dynamic visualization of anatomical
landmarks, but appropriate use can be associated with vari-
ability among practitioners. Other imaging modalities, such as
computed tomography or magnetic resonance imaging scans
play a smaller role. However, they may be useful to rule out
alternative causes of LBP or paresthesia in patients [2, 16].

Interventional Management

There currently exists a host of interventional strategies for
treating painful conditions secondary to cluneal nerve in-
volvement [7–12]. Conservative measures including the use
of topical modalities should be optimized first. While pharma-
cotherapy options are typically first utilized, if reasonable and
appropriate, they carry varying adverse effects and may not be
tolerated in all persons. The utility of physical therapy can be a
reasonable approach but may fail to produce long-standing
analgesic benefit [19•].

Given the focal nature of cluneal nerve pain syndromes,
localized interventional strategies carry significant promise
for analgesic benefit [7–12]. However, an appreciation for
their clinical considerations and adverse events associated
with these procedures is necessary to optimize clinical out-
comes. Peripheral nerve blocks have been utilized with vary-
ing degrees of benefit for varying duration [7, 17]. Success
with neuroablative and neuromodulation modalities has been
reported in recent years [8–11]. Lastly, scenarios of overt
cluneal nerve compression or entrapment refractory to conser-
vative or minimally invasive measures may necessitate surgi-
cal decompression.
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Peripheral Nerve Blocks

Peripheral cluneal nerve blocks with local anesthetics, with or
without corticosteroids, can provide rapid analgesic benefits
given the immediate effects of local anesthetics [7, 17, 20].
The therapeutic benefit from these nerve blocks may persist
across days to weeks. While limited evidence for corticoste-
roid additions for treating clunealgia exists, there exist data
suggesting that corticosteroids can have several detrimental
physiologic effects [21]. The incorporation of corticosteroids
should be practitioner and patient dependent, with presence of
diabetes mellitus with poor glycemic control, poor immunity,
and steroid sensitivity considered to be common relative con-
traindications. While less common, prolotherapy to the
cluneal nerves with 12.5–25% dextrose in sterile water has
been utilized with varying degrees of benefit for varying du-
ration [22].

Peripheral cluneal nerve blocks can easily be performed at
the bedside with anatomical landmarks or ultrasound guidance
to directly visualize the nerve [7, 17, 20]. Given the absence of
major arteries, nerves, or other vital structures in immediate
proximity to the SCN or MCN, ultrasound guidance is not a
necessity. However, direct and dynamic cluneal nerve visual-
ization with ultrasound imaging may optimize medication de-
livery along the nerves and increase the safety profile associ-
ated with this procedure [17, 18].

Neuroablation

In cases where peripheral cluneal nerve blocks provide mean-
ingful but only temporary relief, neurolysis may be pursued to
provide patients with a longer duration of analgesic benefit
[23]. Cluneal neurolysis, usually with 5–8% aqueous phenol,
can produce longer term analgesic benefit, sometimes up to 6–
9 months or longer. However, it is usually performed only
after a diagnosis of clunealgia is well established with an
anesthetic nerve block. Phenol neurolysis is a relatively safe
procedure, but dysesthesias have been reported post-
neurolysis, suspected in cases of incomplete neurolysis or
nerve regrowth [24]. Similarly, radiofrequency ablation
(RFA) can be utilized to thermally ablate implicated cluneal
nerves [19•]. Knight et al. have reported a radiofrequency
treatment pathway of the SCNs wherein over 90% of patients
reported good to excellent benefit across a 12–24 month
follow-up period. Vorobeychik et al. are also exploring bene-
fits of ablation to MCN branches supplying the posterior sa-
croiliac joint complex; the results of this study are forthcom-
ing [25].

Neuromodulation

While there exist many technologies and modalities of
neuromodulation, peripheral nerve stimulation (PNS)

provides opportunity for the most targeted treatment of focal
pain syndromes [8]. Cases of dorsal root ganglion stimulation
have been reported to treat cluneal pain syndromes, but it is
thought to be a less utilized modality [9, 11]. While high-level
evidence supporting PNS for clunealgias does not exist, sev-
eral cases of successful pain relief post-implantation have
been reported [9–11].

There exist well-designed studies with high-level data
demonstrating considerable benefits of PNS systems in man-
aging peripheral neuropathic pain [8–11]. PNS implantation is
a relatively safe procedure performed in the ambulatory set-
ting wherein an implantable electrode catheter is placed in
close proximity to the implicated nerve. This catheter, which
is powered and programmed externally using a programmer
device, delivers rapid electrical stimuli which produce pares-
thesia and inhibit the propagation of peripheral pain [26]. This
therapy is particularly favorable relative to other implantable
neuromodulatory interventions given that the PRN electrode
catheter can be easily removed in non-responder patients and
responder patients do not require a separate permanent im-
plantation procedure.

Surgical Decompression

Unfortunately, certain patients with clunealgia may fail to
achieve meaningful or sustained analgesic benefit with periph-
eral nerve blocks, neuroablation, and neuromodulation inter-
ventions. In such patients, reevaluation of other pain phenom-
ena is imperative to ensure that cluneal nerve involvement is
truly the precipitating noxious pathology. If cluneal nerve in-
volvement is thought to be the true etiology, such patients may
warrant surgical decompression [12–14].

In cases of overt compression or entrapment, as can be
assessed with varying imaging modalities, surgical decom-
pression may provide meaningful benefit. Knight et al. report-
ed their experience in patients with SCN pain pathology who
failed to respond to RFA [19•]. Those RFA non-responder
patients who achieve some pain reduction with nerve root
blocks had eventual success with transforaminal endoscopic
lumbar decompression and foraminoplasty with excellent or
good outcomes.

Conclusion

The cluneal nerves, consisting of the SCN, MCN, and ICN,
are a group of cutaneous nerves providing sensory innervation
to the buttocks. Cluneal nerve entrapment or impingement can
cause buttock pain or referred pain to nearby areas including
the lower back, pelvic area, or even lower extremities. A thor-
ough understanding of cluneal nerve anatomy can help pro-
vide an appreciation for clunealgias and other associated pain
syndromes, which can often be challenging to diagnose and
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differentiate. Moreover, an appreciation of the pathophysiol-
ogy and varying presentations can assist with patient selection
for varying interventional pain strategies targeted towards the
cluneal nerves. Despite a sparsity of high-level evidence clear-
ly delineating the efficacy of these procedures for clunealgias,
multiple reports and studies have reported good success with
varying degrees of clinical benefit.
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