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Abstract
Background The causes of low back and buttock pain are variable. Elsewhere, we presented a surgical technical note addressing
the gluteus medius muscle (GMeM) pain that elicited buttock pain treatable by surgical decompression. Here, we report
minimum 2-year surgical outcomes of GMeM decompression for intractable buttock pain.
Methods Between January 2014 and December 2015, we surgically treated 55 consecutive patients with a GMeM pain. Of these,
39 were followed for at least 2 years; they were included in this study. Their average age was 69.2 years; 17 were men and 22
were women. The affected side was unilateral in 24 patients and bilateral in the other 15 (total 54 sites). The mean follow-up
period was 40.0 months (range 25–50months). The severity of pre- and post-treatment pain was recorded on the numerical rating
scale (NRS) and the Roland-Morris Disability Questionnaire (RDQ).
Results Of the 39 patients, 35 also presented with leg symptoms. They were exacerbated by walking in all 39 patients and by
prolonged sitting in 33 patients; 19 had a past history of lumbar surgery and 4 manifested failed back surgery syndrome. Repeat
surgery for wider decompression was performed in 5 patients due to pain recurrence 15.8 months after the first operation. At the
last follow-up, the symptoms were significantly improved; the average NRS fell from 7.4 to 2.1 and the RDQ score from 10.5 to
3.3 (p < 0.05).
Conclusions When diagnostic criteria are met, GMeM decompression under local anesthesia is a useful treatment for intractable
buttock pain.
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Introduction

As the causes of low back and buttock pain are variable, a
successful treatment outcome requires a precise differential
diagnosis. The gluteus medius muscle (GMeM) is located in
the buttock, partially under the gluteus maximus muscle

(GMaM). Elsewhere [9, 10, 12], we identified GMeM pain
as a cause of buttock pain that can be treated by GMeM block
and less-invasive surgical decompression under local anesthe-
sia. In 2016, we presented our preliminary technical results of
GMeM decompression in patients [10]. We now report the
surgical results in 39 patients who were followed for at least
24 months after GMeM decompression for intractable buttock
pain.

Materials and methods

Diagnostic criteria for GMeM pain

The diagnosis of GMeM pain was based on clinical symptoms
[9, 10, 12]. We inspected radiograms to exclude patients with
osteoarthritis of the hip joint. GMeM pain is defined as uni-
lateral or bilateral buttock pain involving the area around the
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GMeM; the trigger point is located on the GMeM at the edge
of the GMaM at the same distance from the iliac crest and the
greater trochanter (Fig. 1).When local GMeMblock with 5ml
of 1% lidocaine yields transient pain reduction of more than
50% on the numerical rating scale (NRS) within 2 h, our
diagnosis is GMeM pain.

Patients

Between January 2014 and December 2015, we diagnosed and
surgically treated GMeM-related pain in 55 consecutive patients.
Our diagnostic criteria included the effectiveness of GMeM
block. For pain control, we usually prescribed medication (acet-
aminophen and/or non-steroidal anti-inflammatory drugs
(NSAIDs) and/or tramadol) and physiotherapy, and performed
repeat local injections. Codeine or morphine was not used.

Only non-responders to drug treatment and patients with
pain recurrence after the analgesic effect of muscle blockage
wore off were considered surgical candidates. We did not in-
clude patients with a history of hip joint surgery, acute frac-
tures, malignancy-related diseases, infection, or trauma to the
affected area.

Of the 55 operated patients, 39 were followed for at least
2 years; they are the current study population. Informed con-
sent was obtained from all participants included in the study.
They were 17 men and 22 women; their average age was
69.2 years (range 33–90 years). The affected side was unilat-
eral in 24 patients (left, n = 17; right, n = 7) and bilateral in 15
(total 54 sites). Before GMeM surgery, 19 patients had under-
gone lumbar surgery (fusion surgery, n = 3); 4 presented with
failed back surgery syndrome (FBSS). The number of blocks
delivered before GMeM decompression surgery depended on
the patients’ condition and the blocks’ effect; on average, we
administered 5.1 blocks (range 2–16 blocks). The mean
follow-up period was 40.0 months (range 25–50 months).

Surgical treatment for GMeM pain

With the patient in the prone position and under local anes-
thesia, the senior author (T.I.) performed microscopic GMeM
decompression. A 5-cm linear skin incision was placed across
the trigger point on the buttock (Fig. 1). For wide GMeM
exposure, the tight fibrous tissue and fascial attachment to
the GMaM was dissected and the muscle was retracted
medioinferiorly (Fig. 2a). After wide exposure of the gluteal
aponeurosis over the GMeM, it was cut and opened for suffi-
cient GMeM decompression. A stellate incision was placed
rostral to the iliac crest, medial to the sacroiliac joint, caudal to
near the greater trochanter, and lateral to the tensor fascia latae
muscle (Fig. 2b, c). After surgery, patient movements were not
restricted. A subcutaneous drain was removed 1 day after
surgery.

Evaluation of clinical outcomes

The severity of buttock pain was evaluated on the NRS for
low back pain (LBP) including buttock pain and on the
Roland-Morris Disability Questionnaire (RDQ) before treat-
ment and at the last follow-up [4, 6]. For statistical analysis,
we subjected our data to the paired t test using Statmate III
software (ATMS Co., Ltd.). Differences of p < 0.05 were con-
sidered statistically significant.

Results

Symptoms

As show in Table 1, all 39 patients experienced tenderness
on palpation of the gluteus medius region. All reported
buttock pain; 35 also suffered lateral and posterior femoral

Fig. 1 Trigger point (white arrow) of gluteus medius muscle (GMeM)
pain (left). Iliac crest (arrow), greater trochanter (arrow head). Skin
incision for GMeM decompression surgery. A 5-cm skin incision
(vertical bar) is made across the trigger point on the buttock

Fig. 2 Surgical procedure of gluteus medius muscle (GMeM) decom-
pression. For wide GMeM exposure, the tight fibrous tissue and fascial
attachment to the gluteus maximus muscle are dissected and the muscle is
retracted medioinferiorly (a). The gluteal aponeurosis of the GMeM is cut
for wide GMeM exposure (b). Arrows indicate the incision and direction.
Completed GMeM decompression (c)
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pain. The symptoms were exacerbated by walking (39 pa-
tients), prolonged sitting (33 patients) or prolonged stand-
ing (11 patients), standing (3 patients), and in the half-rising
posture (4 patients). Buttock pain was elicited and in-
creased by compression of the trigger point. The preopera-
tive NRS and RDQ scores were 7.4 (range 4–10) and 10.5
(range 2–20), r espectively.

Surgical results

We encountered no surgical complications. Surgery was
not effective in three females with bilateral involvement;
their NRS fell from 8.3 to 6.7 and their RDQ score rose
from 15.3 to 15.5. In the course of GMeM decompression
follow-up, 16 patients underwent 20 additional procedures
(lumbar surgery n = 7, SCN neurolysis for superior
cluneal (SCN) entrapment neuropathy n = 6, middle
cluneal nerve (MCN) neurolysis for MCN entrapment,
n = 7). Repeat surgery for wider decompression was re-
quired in 5 sites of the all 54 sites due to buttock pain
recurrence after 15.8 months (range 7–38 months); the
mean follow-up period of these 5 cases after the second
procedure was 24.0 months (range 5–33 months). At the
last follow-up, the NRS and RDQ scores improved to 2.1
(range 0–7) and 3.3 (range 0–18), respectively (p < 0.05).

Discussion

GMeM pain characteristics and symptoms

The GMeM is located in the buttock and partially covered
by the GMaM. It helps to stabilize the pelvis in the raised
leg position and when standing, walking, or running, and
it plays a role in stabilizing the femur and pelvis during
these activities. Although the GMeM is most highly active
during walking, considering its size, it generates an ex-
ceptionally large force [19, 22, 25]. Excessive loading can
elicit GMeM pain.

Symptoms of GMeM pain involve the buttock without pa-
resis. Although 35 of our 39 patients also suffered leg symp-
toms, the main pain region was located in the anatomical area
harboring the GMeM. Clinical features are diagnostically im-
portant. All of our patients reported buttock pain that was
exacerbated by walking. Pain elicited by prolonged sitting
was also a characteristic symptom; standing, prolonged stand-
ing, and a half-rising posture worsened their symptoms. As
such, symptoms are also reported by patients with lumbar
disease, a specific differential diagnosis is needed. In our 4
patients with FBSS, GMeMpain treatment was effective [7, 9,
15, 26].

There is no objective method for the diagnosis of
GMeM and clinical symptoms are of diagnostic impor-
tance. Although magnetic resonance imaging (MRI) may
be useful, we did not obtain MRI scans of the GMeM.
The MRI characteristics in patients with GMeM pain re-
quire further elucidation. For the diagnosis and treatment
of GMeM pain, muscle blocking is useful [10, 12, 15].
When GMeM blockage results in pain reduction, our di-
agnosis is buttock pain attributable to GMeM pain. We do
not know why 3 of our 39 patients failed to experience
sufficient improvement after GMeM decompression. In
patients with suspected GMeM pain, we consider
GMeM decompression surgery only when the effect of
muscle blockage is transient and conservative therapy
with medication, physiotherapy, and repeat local injec-
tions is ineffective. Our current diagnostic criteria for
GMeM pain include transient pain reduction by more than
50% after GMeM blockage [9, 10, 12]; changing this
criterion to a pain reduction by more than 75% may lower
the number of patients with unsatisfactory surgical
outcomes.

Although our observation therapy included muscle
stretching and muscle-strength training, surgery was re-
quired in 39 patients. The development of specialized
physiotherapy may help to reduce their number.
Botulinum toxin treatment, effective in patients with
piriformis syndrome [3, 8], may be useful; however, it
has not been approved in Japan.

Relationship between GMeM pain and lumbar-
and para-lumbar spine diseases

Of our 39 patients, 19 had a past history of lumbar sur-
gery. After GMeM decompression, 7 patients required
lumbar surgery, 6 underwent SCN decompression for
SCN-entrapment (SCN-E), and 7 were additionally treated
by MCN decompression. This indicates that patients with
GMeM pain may manifest FBSS and that GMeM pain
might be attributable to other lumbar and para-lumbar
spine disorders.

Table 1. Symptoms in 39 patients with gluteus medius muscle pain.

Tenderness on palpation of the gluteus medius region n = 39

Buttock pain n = 39

Lateral and posterior femoral pain n = 35 (89.7%)

Symptoms exacerbated by

Walking n = 39

Prolonged sitting n = 33 (84.6%)

Prolonged standing n = 11 (28.2%)

Half-rising posture n = 4 (10.3%)

Standing n = 3 (7.7%)
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The relationship between LBP and GMeM activation
has been documented [2, 19, 25], suggesting that the
GMeM may play a significant role in LBP. An increase
in the paravertebral muscle tonus due to several lumbar
diseases affects the tension in the posterior layer of the
thoracolumbar fascia [1, 20]. As a large portion of the
fascia is attached to the tight gluteal aponeurosis over
the GMeM, the tenor fascia latae muscle and the iliotibial
tract [24] force are transmitted to the buttocks and lower
l imbs. Entrapment of the SCN or MCN by the
thoracolumbar fascia can elicit LBP and buttock pain [7,
11, 13, 14, 16, 17]. An increase in muscle-loading and in
the fascial tension tonus may lead to the concurrent elic-
itation of pain attributable to different diseases.
Consequently, the treatment of only one such disease
may not resolve all LBP and some patients may require
combination treatments. This was the case in 16 of our
patient who underwent surgery for co-existing lumbar or
para-lumbar spine diseases after GMeM decompression.

Etiology of GMeM pain

The etiology of GMeM pain remains unknown. Patients
who underwent fasciotomy and GMeM decompression
reported improvement in their buttock pain, an observa-
tion that sheds some light on the etiology of GMeM pain.
With respect to the paraspinal muscle, patients with
chronic compartment syndrome can be asymptomatic at
rest while their LBP is exacerbated by muscle loading;
chronic loading of the muscle can be addressed by its
decompression via fasciotomy [18, 23].

The GMeM is located in a relatively rigid, closed space
between the iliac bone and the gluteal aponeurosis and is
prone to burdening [19, 25]. Gluteal compartment syndrome
(GCS) is one cause of gluteal pain and tenderness and it can
progress to rhabdomyolysis [5, 21, 23]. Although rare, GCS
can be due to prolonged gluteal muscle compression and tends
to progress rapidly.

None of our patients manifested rapid disease progression
or rhabdomyolysis. Intraoperatively, we observed GMeM ex-
pansion upon GMeM decompression. However, 5 of our pa-
tients suffered GMeM pain recurrence due to insufficient
GMeM decompression; subsequent additional GMeM de-
compression yielded satisfactory results. As GMeM pain
may be attributable to chronic compartment syndrome involv-
ing the GMeM, intramuscular pressure measurements may be
of diagnostic value.

As it remains unclear whether GMeM irritation is the driver
of pain or whether it is the result of another process, it is
necessary to rule out other potential causative factors of LBP
before GMeM decompression alone can be considered
successful.

Limitations

First, ours is a retrospective, single-center study of a rela-
tively small number of patients who underwent GMeM
decompression after muscle blocks failed to yield long-
lasting relief from intractable buttock pain. Second, we
did not evaluate symptoms elicited by hip and pelvis
movement. A prospective cohort study involving several
institutions is underway to shed more light on the etiology
of GMeM pain and to evaluate the clinical outcome after
GMeM decompression.

Conclusions

When diagnostic criteria are met, GMeM decompression un-
der local anesthesia is an acceptable treatment in patients with
intractable buttock pain.
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Comments

Dr Kim and his colleagues report their two-year experience surgically
treating patients who they diagnosed as having gluteus medius syndrome.
There are a number of articles describing this syndrome that appear out-
side the neurosurgical literature. The diagnosis seems to be defined by a
trigger point pain over the muscle, exacerbation of pain with rising from a
seated positon, and relief of symptoms with injection of local anesthetic
into the muscle. Other symptoms appear non-specific and overlap with a
number of other pain syndromesDr. Kim and his colleagues report relief
at two-year follow-up in a cohort of patients with this syndrome who
underwent stellate laceration of the fascia over lining the muscle. 15 of
the 39 had relief following the first procedure, and an additional five
patients had a lasting relief after a second procedure. As a practicing
neurosurgeon, my main problem is differentiating patients in which the
gluteus medius is the primary generator of the patient’s pain. Most pa-
tients I have encountered with trigger point pain over this muscle can be
treated with stretching and massage therapy (there are at least three videos
on YouTube demonstrating the appropriate maneuvers). Other patients
have gotten symptomatic relief from simple trigger point injections.

Allan Friedman
NC, USA

The authors present a series of 55 consecutive patients that underwent
gluteus medius muscle decompression and analyzed 39 after 2 years
(71%). Overall outcome was quite good with a reduction in NRS from
7.4 to 2.1 and RDQ from 10.5 to 3.3, but 5 required a reoperation (13%),
16 another procedure (41%) and 3 failed treatment (8%).The authors are
to be congratulated for the attempt to identify a new cause of LBP and
adding a procedure to our armamentarium. It has often been argued that
“non-specific” low back pain is in reality more specific, but we simply
don’t know or can’t identify the causative factors yet. The paper by Kim
et al. follows this path by adding a rather novel cause of LBP: Gluteus
medius muscle compression or chronic compartment syndrome. Parts of
the patient cohort additionally underwent surgery for superior cluneal
(SCN) entrapment neuropathy or middle cluneal (MCN) entrapment neu-
ropathy. The authors have published the technical note on gluteus medius
decompression in the European Spine Journal in 2016 and include
piriformis syndrome and sacroiliac pain as well as chronic compartment
syndrome of the paraspinal muscle in the differential diagnosis and the
treatable causes of “non-specific” LBP. In another series published in
World Neurosurgery the group also performed common peroneal nerve
neurolysis (for peroneal nerve entrapment neuropathy) and decompres-
sion surgery for tarsal tunnel syndrome after failure of gluteus medius
muscle decompression.The manuscript addresses a critical question in
treating low back pain: Are there other identifiable specific causes in
addition to those we commonly treat today? I like their endeavor to help
patients failing common modes of therapy and their detailed approach
with multiple diagnostic injections makes sense. On the other hand, how-
ever, the placebo effect of injections is enormous and their reliability
limited, as it has been shown for facet joint injections. Additionally, the
high rate of gluteus medius compression syndrome (and of SCN entrap-
ment neuropathy) in the study suggest a “If you have a hammer, every-
thing looks like a nail”-problem. The high rate of various other “alterna-
tive” treatment concepts gives the impression that in a “trial and error”
concept the authors kept on performing invasive procedures until some-
thing helped. However, maybe this is what we have to do for some of our
patients. I am looking forward to more prospective data by these distin-
guished and other groups. Sensitive MRI techniques may also be helpful
in identifying this syndrome.

Cludius Thome
Tirol, Austria
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