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Middle cluneal nerve entrapment mimics sacroiliac joint pain
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Abstract
Background Sacroiliac joint (SIJ)-related pain is associated with low back- and buttock pain and the SIJ score is diagnostically
useful because it helps to differentiate between SIJ-related pain and pain due to other factors such as lumbar disc herniation and
lumbar spinal canal stenosis. Middle cluneal nerve (MCN) entrapment (MCN-E) can produce pain involving the lower back and
buttocks. Therefore, the origin of the pain must be identified. We successfully treated patients with a high SIJ score whose pain
was attributable to MCN-E.
Methods Between August 2016 and June 2017, we treated 40 patients with non-specific low back pain. Among them, 18 (45%)
presented with a positive SIJ score. Although SIJ treatment was unsuccessful in 4 of these patients, they responded to MCN-E
treatment.
Results All 4 patients reported tenderness at the site of the sacrotuberous ligament (STL); 3 were positive for the one-finger test
and experienced pain while sitting in a chair. The effect of SIJ block was inadequate in the 4 patients. As they reported severe pain
at the trigger point in the area of the MCN, we performed MCN blockage. It resulted in pain control. However, in 1 patient, the
effect of MCN block was transient and required MCN neurolysis. At the last visit, our patients’ symptoms were significantly
improved; their average numerical rating scale score fell from 8.3 to 1.0, their Roland-Morris Disability Questionnaire score fell
from 12.8 to 0.3, and their average Japanese Orthopaedic Association score rose from 12.5 to 19.5.
Conclusions In patients with suspected SIJ-related pain, the presence of MCN-E must be considered when the effect of SIJ block
is unsatisfactory.
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Introduction

As sacroiliac joint (SIJ)-related pain eliciting low back- and
buttock pain cannot be diagnosed by radiological studies [4,
12, 18–20, 22], the effect of SIJ blockage is important for its
diagnosis [3, 10, 13, 21]. Kurosawa et al. [10] reported that
their SIJ score is useful for diagnosing SIJ-related pain. As
lumbar disc herniation (LDH) and lumbar spinal canal steno-
sis (LSS) can also produce low back- and buttock pain, the SIJ
score is useful for differentiating among pain origins.

The middle cluneal nerve (MCN) is a pure sensory nerve
that runs from S1 to S4 [9, 15]. Its entrapment between the
posterior-superior and the inferior spine elicits buttock pain [1,
7, 8, 14]. As the SIJ score may be positive for SIJ-related pain
in patients with MCN entrapment (MCN-E), successful treat-
ment requires a differential diagnosis.

We encountered patients in whom, based on a high SIJ
score, SIJ pain was suspected. They failed to respond satisfac-
torily to SIJ block because their pain was due to MCN-E. We
report their successful treatment.

Patients and methods

Scoring and treatment of SIJ pain

To diagnose SIJ-related pain, we used the SIJ pain score
of Kurosawa et al. [10]. It consists of six items, the
highest score is 9 (Table 1); a score of 4 is considered
positive for SIJ-related pain.
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We address SIJ-related pain by observation therapy, oral
medications (pregabalin, tramadol), and peri-articular SIJ
blockage [10, 17].

Patients

Our study was approved by the institutional ethics committee
of Kushiro Rosai Hospital; prior written informed consent was
obtained from all patients included in this study.

Between August 2016 and June 2017, 40 patients with
non-specific low back pain (LBP) were admitted to our de-
partment. Of these, 18 had an SIJ score of 4 or higher; their
pain was considered to be SIJ-related. Another 10 experienced
symptom abatement by SIJ treatment. The effect of SIJ block
was inadequate in 4 patients and they underwent successful
MCN-E. Their age ranged from 61 to 87 years (average
71.3 years), and 2 were males. The affected side was unilateral
(left) in 1 patient and bilateral in 3 patients, and 2 had previ-
ously undergone lumbar spine surgery.

Diagnosis and treatment of MCN-E

The MCN-E diagnosis was based on clinical symptoms [7, 8,
14]. LBP involves the buttocks and worsens with lumbar
movements. The trigger point is located 35 mm caudal to
the posterior superior iliac spine (PSIS) slightly lateral at the
edge of the iliac crest (Fig. 1). WhenMCN-E is suspected, we
perform MCN blockage at the trigger point using 2 ml of 1%
lidocaine, carefully avoiding reaching the SIJ (Fig. 2). When
more than 50% symptom relief is obtained within 2 h, we
diagnose MCN-E.

Besides observation therapy and the administration of oral
medications such as pregabalin and tramadol, we perform
several MCN blocks in the course of at least 3 months as a
specific treatment for MCN-E. In patients who report pain
recurrence after the analgesic effect of MCN blockage wore
off, we consider surgery.

For the surgical treatment of MCN-E, the senior author
(T.I.) performed microscopic MCN neurolysis with the patient
in the prone position and under local anesthesia. The gluteus

maximus muscle was split by a 7-cm linear incision across the
trigger point from the PSIS to the caudal side; the distal por-
tion of the MCN was identified after opening the fascia
(Fig. 3a). The MCN penetrating the long posterior sacroiliac
ligament (LPSL) between the PSIS and the posterior inferior
iliac spine (PIIS) was cut sharply to release and decompress
the MCN in a distal to rostral direction along the MCN to
reduce MCN tension (Fig. 3b).

Evaluation of clinical outcomes

The severity of LBP was evaluated on the numerical rating
scale (NRS), the Japanese Orthopaedic Association (JOA),
and the Roland-Morris Disability Questionnaire (RDQ) scores
[5, 6]. For statistical analysis, we used the paired t test and

Fig. 1 The middle cluneal nerve runs and can be entrapped between the
posterior-superior and the inferior spine. The trigger point is located
35 mm caudal to the posterior superior iliac spine (PSIS) slightly lateral
at the edge of the iliac crest

Fig. 2 Middle cluneal nerve blockage at the trigger point. PSIS, posterior
superior iliac spine

Table 1 Scoring system of Kurosawa et al. [10] for sacroiliac joint pain

Case 1 2 3 4

1. One-finger test 3 points 3 0 3 3

2. Groin pain 2 0 2 0 0

3. Pain while sitting on a chair 1 0 1 1 1

4. Sacroiliac joint shear test 1 0 1 0 0

5. Tenderness of PSIS 1 0 0 0 0

6. Tenderness of STL 1 1 1 1 1

Total score 9 4 5 5 5

PSIS posterior superior iliac spine, STL sacrotuberous ligament
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Statmate III software (ATMS Co., Ltd.). Differences of
p < 0.05 were considered statistically significant.

Results

Our patients’ symptoms were exacerbated by walking, by
prolonged sitting and standing, in the supine position, and in
the half-rising posture. All 4 patients reported sacrotuberous
ligament (STL) tenderness, 3 experienced pain at the one-
finger test and while sitting on a chair (Table 2).

The effect of initial SIJ blockage was insufficient in the 4
patients; their NRS score fell from an average of 8.3 (range 6–

10) to 7.3 (5–10). As they reported severe trigger point pain in
the area of the MCN, they subsequently underwent MCN
blockage. In 3 patients, it resulted in pain control while in 1
patient, its effect was transient and we performed MCN
neurolysis.

At the last visit, our patients’ symptoms were improved
significantly; their average NRS score fell from 8.3 to 1.0,
their RDQ score fell from 12.8 to 0.3, and their average JOA
score rose from 12.5 to 19.5.

Discussion

MCN-E

The MCN consists of pure sensory branches from the dorsal
rami of S-1 to S-4; it passes under the LPSL between the PSIS
and PIIS, and runs over the iliac crest to the buttocks [9, 15].
Its entrapment around the iliac crest can produce buttock pain
and its clinical course and etiology remain unclear [1, 7–9, 14,
15]. The symptoms are exacerbated by lumbar movements, by
prolonged standing and sitting, by lumbar flexion, by rolling,
and especially by walking [1, 7, 8, 14] and are similar to those
of patients with lumbar disease.

The diagnosis of LBP due to MCN-E is based on clinical
symptoms; pain relief by MCN block is of diagnostic impor-
tance [1, 7, 8, 14].

SIJ-related pain

SIJ-related pain is one cause of LBP and joint dysfunction
plays a major role. Repeated movements and accidental minor
subluxation of the SIJ may result in SIJ dysfunction, damage
SIJ-related structures including the posterior ligament, thereby
eliciting SIJ-related pain [17] that cannot be diagnosed by
radiological studies. Fluoroscopy-guided SIJ blockage is the
gold standard for diagnosing SIJ pain [10, 13, 21].

Although SIJ painmay be associated with lumbar disorders
such as LDH and LSS, and may occur after lumbar fusion

Fig. 3 a Microscopic middle cluneal nerve (MCN) neurolysis is per-
formed with the patient in the prone position and under local anesthesia.
The distal portion of the MCN (arrow head) is identified after opening the
fascia. PSIS, posterior superior iliac spine; PIIS, posterior inferior iliac
spine; *, long posterior sacroiliac ligament (LPSL). b TheMCN penetrat-
ing the LPSL between the PSIS and PIIS is cut sharply to release and
decompress the MCN in a distal to rostral direction along the MCN to
reduce MCN tension

Table 2 Patient data

Case Age/sex Site L-surg SIJ block MCN block MCN-E surg NRS JOA RDQ
A→B→C A→C A→C

1 75/M bil + + + − 8→ 6→ 1 9→ 25 17→ 0

2 87/M bil + + + − 10→ 10→ 1 11→ 18 14→ 0

3 62/F bil − + + − 6→ 5→ 2 14→ 27 11→ 0

4 61/F lt − + + + 9→ 8→ 0 16→ 26 9→ 1

A, before treatment; B, after SIJ block; C, last visit

M male, F female, bil bilateral, lt left, SIJ sacroiliac joint,MCN middle cluneal nerve,MCN-E middle cluneal nerve entrapment, NRS numerical rating
scale, JOA Japanese Orthopaedic Association score, RDQ Roland-Morris Disability Questionnaire, L-surg lumbar spine surgery,MCN-E surgMCN-E
surgery
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surgery [2, 10, 11, 13], it is difficult to distinguish SIJ-related
pain from pain related to lumbar disorders. Although the SIJ
pain score created by Kurosawa et al. [10] helps to distinguish
between SIJ-related pain and pain associated with LDH and
LSS, its usefulness for the differentiation from other diseases
has not been established. We encountered 4 LBP patients in
whom the SIJ score suggested the SIJ as the pain origin.
However, SIJ treatment was not successful, while MCN-E
treatment was successful. Our findings suggest that patients
with MCN-E may present with high SIJ scores.

Murakami et al. [16] reported that SIJ block was effective
in 85% of patients with pain at or around the PSIS. In 8 of their
13 patients in whom SIJ blockage was ineffective, no definite
lesions were detected. We suspect that their pain was due to
MCN-E.

The MCN can be compressed in the narrow space between
the iliac bone and the LPSL around the SIJ. As MCN-E elicits
pain at similar sites, it can be misdiagnosed as SIJ-related pain
[1, 8, 14] because in some patients with MCN-E, the one-
finger test may be positive. However, the one-finger test
may be positive for the PSIS or an area within 2 cm of the
PSIS; the site where the MCN-E is compressed is slightly
lower [10, 16]. Symptoms attributable to MCN-E are exacer-
bated by sitting; in 3 of our 4 patients, this was the case. The
anatomical closeness of the SIJ and the MCN, and the simi-
larity of symptoms can render a differential diagnosis difficult
because they also affect the SIJ score. All 4 of our patients
with MCN-E reported STL tenderness; in 3 patients, the score
obtained with the one-finger test was 3 and 3 patients suffered
pain while sitting on a chair. Based on our observations, we
suggest that patients withMCN-Emay be positive for some of
the items on the Kurosawa SIJ score.

Study limitations

The study population was small and ours was a retro-
spective, single-center study. We cannot deny a role
played by time factors and placebo effects. Our findings
must be confirmed by prospective studies of MCN-E
patients with positive SIJ scores. We performed peri-
but not intra-articular blockage for SIJ-related pain al-
though Murakami et al. [16] reported that among 72
patients in whom SIJ blockage was useful, 14 who did
not respond to peri-articular injection required intra-
articular injection for pain alleviation.

Conclusion

In patients with suspected SIJ-related pain who fail to respond
to SIJ blockage, the presence of MCN-E must be considered.
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