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Abstract:
Object: Low back pain (LBP) attributable to fusion failure, implant failure, infection, malalignment, or adjacent segment

disease may persist after lumbar fusion surgery (LFS). Superior cluneal nerve (SCN) entrapment neuropathy (SCNEN) is a

clinical entity that can produce LBP. We report that SCNEN treatment improved LBP in patients who had undergone LFS.

Methods: Between April 2012 and August 2015, we treated 8 patients (4 men and 4 women ranging in age from 38 to

88 years; mean age, 69 years) with SCNEN for their LBP after LFS. Our criteria for the diagnosis of SCNEN included a

trigger point over the posterior iliac crest 7 cm from the midline and numbness and radiating pain in the SCN area upon

compression of the trigger point. Symptom relief was obtained in more than 75% of patients within 2 h of inducing a local

nerve block at the trigger point in the buttocks. The mean postoperative follow-up period was 28 months (range, 9-54

months).

Results: LBP was unilateral in 3 and bilateral in 5 patients. The senior author (T.I.) operated all patients for SCNEN un-

der local anesthesia because they reported recurrence of pain after the analgesic effect of repeat injections wore off. This led

to a significant improvement of their LBP.

Conclusions: SCNEN should be considered in patients reporting LBP after LFS. Treatment of SCNEN may be a useful

option in patients with failed back surgery syndrome after LFS.
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Introduction

While lumbar fusion surgery (LFS) is an accepted surgi-

cal procedure, 5%-30% of patients report postoperative low

back pain (LBP) known as failed back surgery syndrome

(FBSS)1-3). Superior cluneal nerve (SCN) entrapment neuro-

pathy (SCNEN) involving the iliac crest can prompt LBP

whose features and etiology are poorly understood. As LBP

due to SCNEN is aggravated by lumbar movement, it may

be misdiagnosed as lumbar spine disease4,5).

We report that the treatment of SCNEN improved LBP in

patients who had undergone LFS.

Methods

Criteria for the Diagnosis of SCNEN

We elsewhere reported our diagnostic criteria for SCNEN,

i.e., unilateral LBP involving the iliac crest and buttocks, a

trigger point over the posterior iliac crest located approxi-

mately 7 cm lateral from the midline (corresponding to the

nerve entrapment point), and numbness and radiating pain in

the SCN area upon compression of the trigger point4,5). For

diagnostic purposes, we blocked the SCN by injecting 2 mL

of 1% lidocaine at the trigger points in the buttock; the drug

had no effect on pain from other causes, such as sacroiliac
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joint pain4,5). Symptom relief of more than 75% was ob-

tained within 2 h of inducing the nerve block, and a 75%

pain reduction confirmed the diagnosis4,5).

Patient Population

Between April 2012 and August 2015, we admitted 30

patients who had undergone LFS and were dissatisfied with

outpatient observation of their LBP. We excluded 12 patients

from this study who had acute fracture and malignancy, in-

fection, or other bone diseases other than osteoporosis; pa-

tients whose LBP was controlled by acetaminophen and/or

non-steroidal anti-inflammatory drugs (NSAIDs); patients

with iliac crest harvest for grafting; patients with dementia

or psychological disorders; and patients complaining of a ra-

diating leg pain. Of the other 18 patients, 8 were diagnosed

with SCNEN based on published diagnostic criteria4,5) and

were enrolled in this study.

The included patients comprised 4 men and 4 women

ranging in age from 38 to 88 years (mean age, 69 years).

The affected side was unilateral in 3 patients and bilateral in

5. The duration from onset to treatment averaged 29.3

months (range, 12-96 months). We carefully assessed the pa-

tients to ascertain that their LBP was attributable to SCN

entrapment. The mean follow-up period after SCNEN treat-

ment was 28 months (range, 9-54 months). Prior written in-

formed consent for participation in this investigation was

obtained from all patients (Table 1).

Radiological Findings

Before SCNEN treatment, we obtained 3 lateral lumbar

spine radiographs (flexed, neutral, and extended). Neutral-

position films without instructions given to the patients were

acquired to establish their natural posture. The angle of lum-

bar lordosis was measured from the superior endplate of L-1

to the superior endplate of S-16,7). The sacral slope is the an-

gle between the superior endplate of S-1 and a horizontal

line7,8). The criteria for instability were slippage by more

than 4 mm and/or an angle change of more than 10° on

flexion and extension9,10). We were unable to evaluate imag-

ing findings obtained before LFS because none of the 8 pa-

tients underwent the procedure at our hospital.

Fusion failure based on intervertebral mobility was evalu-

ated on lateral radiographs obtained in flexion and exten-

sion. In patients whose intervertebral mobility range was 2°

or greater, fusion failure was recorded11-13). Degeneration,

such as disc degeneration, spondylolisthesis, instability, her-

niated nucleus pulposus, spinal canal stenosis, hypertrophic

facet arthritis, osteophyte formation, scoliosis, and vertebral

compression fractures that develop at segments directly

above or below a fused spinal segment, is known as adja-

cent segment disease (ASD)10). Imaging findings were evalu-

ated by 2 spinal surgeons (M.I. and J.M.) who did not oper-

ate on these patients. They performed 3 measurements and

used their mean value to diagnose instability, fusion failure,

and ASD.

Surgical Procedure

As we reported elsewhere4,5), microsurgical release of the

SCN entrapment was performed with the patient in the

prone position and under local anesthesia. A 5-cm-long skin

incision was made across the trigger point located 7 cm

from the midline on the iliac crest. Then, the subcutaneous

soft tissue was carefully dissected, and SCN was identified

using a nerve stimulator placed on the fat layer over the

subcutaneous space. SCN lies obliquely from rostromedial

to caudolateral and penetrates the thoracolumbar fascia

through the orifice just before crossing over the iliac crest.

We then cut the thoracolumbar fascia until we reached a

point where SCN was free of kinks and opened the orifice

in the distal to rostral direction along SCN. In patients

where decompression by SCN neurolysis proved difficult,

we cut SCN.

Immediately after surgery, there were no restrictions im-

posed by external fixation, and the patients were able to

walk freely. The next day they were discharged to pursue

their activities of daily living.

SCNEN Treatment Outcomes

The SCNEN treatment outcomes were analyzed by com-

paring the numerical rating scale (NRS), where 0=no pain

and 10=worst pain, for LBP and the Roland-Morris Disabil-

ity Questionnaire (RDQ) score, a self-administered measure

of disability due to LBP, recorded before SCNEN treatment

and at the last follow-up. For statistical analysis, we sub-

jected our data to the paired t-test using Statmate III soft-

ware (ATMS Co. Ltd.). Differences of p<0.05 were consid-

ered to indicate statistical significance.

Results

LBP Features

LBP was unilateral in 3 patients and bilateral in 5; all pa-

tients suffered LBP before LFS. In one patient, it persisted

and in the other 7, it improved after LFS but re-appeared 6-

264 months (mean, 75 months) later. Characteristically, LBP

worsened with body movements, and the patients reported

difficulty with prolonged standing and walking.

Radiological Findings

On radiographs obtained before SCNEN treatment, the

patients manifested 31.1° lumbar lordosis (range, 5.9°-

60.1°); the sacral slope was 25.8° (range, 14.3°-35.2°). None

of the patients presented with fusion failure and infection.

ASD was noted in 3 patients; 3 had old vertebral fractures.

Nerve-block Treatment of LBP due to SCNEN

In 8 patients with intractable LBP due to SCNEN, we

first performed SCN blocking. LBP was reduced transiently

in all patients. SCN block performed an average of 5 times

(range, 4-8 times) in the 8 patients failed to yield permanent
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Figure　1.　Clinical scores of 8 patients treated by SCNEN sur-

gery. Their scores rose between the first and final follow-up ex-

aminations. Their mean NRS for LBP fell from 8.7 (range, 7-10) 

to 0.4 (range, 0-2), and their mean RDQ scores fell from 12 

(range, 8-20) to 1.8 (range, 0-6). NRS: Numeric rating scale, 

RDQ: Roland-Morris disability questionnaire

Figure　2.　Lumbar MRI (T2WI). Lumbar radiological findings revealed no causative abnormalities.

A. Sagittal image.

B. Axial image on the level of L2/3.

C. Axial image on the level of L3/4.

D. Axial image on the level of L4/5.

E. Axial image on the level of L5/S1.

symptom abatement. Because its effectiveness was transient,

3 patients with unilateral and 5 with bilateral SCNEN un-

derwent SCN neurolysis under local anesthesia.

Surgical Treatment of LBP due to SCNEN

Three patients with unilateral SCNEN underwent ipsilat-

eral neurolysis; in 5 patients with bilateral SCNEN, we per-

formed bilateral neurolysis of SCN. All 8 patients reported

LBP abatement after surgery and at the latest follow-up.

There were no surgical complications. LBP was signifi-

cantly improved at the time of the last follow-up (mean, 28

months; range, 9-54 months). Among the 8 patients, 6 re-

ported LBP improvement and the other 2 continued to expe-

rience mild LBP (NRS=1-2/10). At the last follow-up, our

patients’ NRS improved from 8.7 (range, 7-10) to 0.4

(range, 0-2), and their RDQ scores fell from 12 (range, 8-

20) to 1.8 (range, 0-6) (p<0.05) (Fig. 1)

Illustrative Case (case 8)

This 38-year-old male patient with LBP had undergone

discectomy and LFS 1 year earlier. However, as his LBP

persisted despite rest and administration of NSAIDs, he was

admitted to our hospital.

At the time of admission, he suffered from LBP in the

left iliac crest region, with radiation to the ipsilateral buttock

that interfered with his daily activities. It worsened with

body movement and gait. Lumbar computed tomography

and magnetic resonance imaging findings revealed no causa-

tive abnormalities (Fig. 2). His lumbar lordosis and sacral

slope were 29.1° and 21.4°, respectively. There was no fu-

sion failure as per our criteria (Fig. 3). We attributed his

LBP to left SCNEN and performed SCN blocking. This pro-

duced dramatic pain alleviation. However, while his LBP re-

sponded to SCN blocks delivered on an outpatient basis,
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Table　1.　Clinical Profiles of 8 Patients with SCNEN after Lumbar Fusion Surgery.

Case Gender
Age 

(years) 

Fusion 

level

Interval 

after 

LFS

(months)

Interval 

re-LBP 

after 

(months) 

LFS 

(months) 

Persistence 

or 

Recurrence 

of

LBP

SCNEN 

surgery

NRS RDQ

Before 

Tr

After 

Tr

Before 

Tr

After 

Tr

1 F 62 L5/S 338 264 Recurrence Bil 8 0 15 3

2 F 74 L4/5 60 48 Recurrence Bil 9 0 12 0

3 M 72 L2-S1 24 6 Recurrence Bil 9 1 20 6

4 M 70 L4/5 96 84 Recurrence Bil 8 0 10 0

5 M 68 L3-5 24 18 Recurrence Bil 7 0 8 0

6 F 88 L5/S1 98 84 Recurrence Rt 10 0 14 7

7 F 77 L3-5 60 24 Recurrence Lt 8 2 8 4

8 M 38 L3/4 12 0 Persistent Lt 8 0 10 1

F: female, M: male, NRS: numerical rating scale, L: lumbar, S: sacrum, Lt: left, Rt: right, Bil: bilateral, LFS: lumbar fusion surgery, LBP: low-

back pain, Interval after LFS: time between LFS and first visit to our hospital, Interval re-LBP after LFS: time between LFS and LBP recur-

rence, SCNEN: superior cluneal nerve entrapment neuropathy, Tr: SCNEN treatment, RDQ: Roland-Morris Disability Questionnaire, NRS: nu-

merical rating scale

Figure　3.　X-ray photograph.

A. Anteroposterior view.

B. Lateral view.

their effects were transient, and his pain returned after a few

days. Therefore, he underwent neurolysis for left SCNEN.

Postoperatively, his LBP was reduced (NRS: 8-0, RDQ

score: 10-1), and he suffered no recurrence during the

follow-up period.

Discussion

LFS used to treat LBP from lumbar disorders yielded bet-

ter pain relief than conservative treatment14-17). In patients

with persistent or new LBP after lumbar surgery, a diagnosis

of FBSS is made18-22). The clinical results are not necessarily

poor in patients with fusion failure. Post-fusion LBP has

been attributed to pseudoarthrosis, infection, malalignment,

adjacent level disease, and sacroiliac joint dysfunction1,2,18-22).

According to Kuniya et al.23), SCNEN patients experienced

no improvement in any symptom after fusion surgery, while

SCNEN treatment improved severe LBP after LFS. Like-

wise, in our 8 patients, SCNEN treatment improved LBP

dramatically. Consequently, we suggest that SCNEN is a

possible source of persistent or new LBP after LFS and that

its treatment may be useful in patients with FBSS after such
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surgery.

SCN originates at the rami laterales of the posterior

branch of the spinal nerve and pierces the thoracolumbar

fascia to occupy the cranial buttocks over the iliac crest5,23-25).

The SCN branches extend from the site of perforation on

the fascia to innervate the buttocks cutaneously5,23-28). Entrap-

ment of SCN at the osteofibrous orifice where it penetrates

the thoracolumbar fascia induces LBP26,27,29). In fact, 1.6%-

14.0% of LBP has been attributed to SCNEN23,27). Surgical

release at the point where SCN penetrates through the os-

teofibrous orifice is effective5,23,24,27,29). LBP due to SCN en-

trapment is exacerbated by movements such as rising; sit-

ting; rolling over; crouching; lateral bending and rotating;

and by prolonged sitting, standing, or walking5,23,27,28). How-

ever, the etiology of SCNEN remains poorly understood.

With respect to the relationship between SCNEN and LFS,

we documented that postoperative LBP can be addressed by

SCNEN treatment.

LBP due to SCNEN occurs as donor-site pain after the

harvest of iliac crest bone for grafting30,31). However, none of

our patients had undergone iliac bone graft harvesting.

Kuniya et al.23) reported that patients with SCNEN experi-

enced no abatement of any symptoms after fusion surgery,

suggesting that the operation may have been unnecessary.

We suspect that those patients had SCNEN before LFS. In 7

of our 8 patients, LBP improved after LFS but recurred 6-

264 (mean, 75) months later. Their clinical course was dif-

ferent from that of the patients reported by Kuniya et al.;

their SCNEN may have been missed before LFS and mani-

fested thereafter. We can only offer this hypothesis as our

patients had undergone LFS elsewhere before they came to

our hospital. Alternatively, LFS may have elicited anatomi-

cal changes such as paravertebral muscle atrophy and fatty

degeneration that resulted in SCNEN.

Hartwig et al.32) reported paravertebral muscle atrophy and

fatty degeneration in some patients who had undergone LFS.

Such changes may result in increased traction and entrap-

ment of SCN in the paravertebral muscle and in LBP exac-

erbation. Biomechanical studies showed that contraction of

the paravertebral muscle affects the tension of the thora-

columbar fascia, especially below the level of L433); this may

lead to SCNEN. SCN runs in the paravertebral muscle; then,

it runs between the muscle and the thoracolumbar fascia and

penetrates the thoracolumbar fascia. LFS may result in adhe-

sion of SCN before it penetrates the thoracolumbar fascia,

and this may ease traction elicited by lumbar movement.

Persistent or new LBP after LFS has been attributed to

pseudoarthrosis, infection, malalignment, adjacent level dis-

ease, sacroiliac joint dysfunction, and SCNEN; therefore, re-

operation of the lumbar spine may be considered34-36). How-

ever, the results of surgical treatment of FBSS may be un-

satisfactory37-39). In our patients with severe LBP, SCNEN

treatment yielded pain improvement, suggesting that

SCNEN treatment may be an option to address persistent or

new LBP after fusion surgery.

Limitation

Our study has some limitations. The number of patients

was small, and the postoperative follow-up period was rela-

tively short (mean, 28 months). To assess the eventual rate

of LBP recurrence resulting from scar formation or nerve

adhesion, long-term follow-up studies are needed. As all pa-

tients included in this study had undergone fusion surgery at

another hospital, we do not know whether they had SCNEN

before the surgery. Of the 30 patients subsequently admitted

to our hospital, 8 (26.6%) were diagnosed with SCNEN. In

earlier reports, this rate was 1.6%-14%25,27). We do not know

whether this difference is due to background differences or

whether the incidence of SCNEN is high after LFS. SCNEN

treatment is not common and may not be performed at the

institution where patients with LBP are first seen. Further

studies on the incidence of SCNEN in patients reporting

LBP are needed.

Conclusion

We report the successful treatment of postoperative LBP

attributable to SCNEN in 8 patients who had undergone

LFS. SCN blocks and SCN neurolysis under local anesthe-

sia may improve LBP in such patients. Our observations

suggest that SCNEN is a possible source of persistent or

new LBP after LFS and that its treatment may be useful in

patients with FBSS after LFS.
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