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Sciatic Nerve Entrapment (Deep Gluteal Syndrome) as a
Cause of Failed Back Surgery Syndrome: A Case Report
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Sciatic nerve entrapment, which is a cause of non-discogenic extraspinal sciatica is characterized by buttock pain and sitting intolerance. If significant asymptomatic lumbar
stenosis in the lower lumbar spine is found in patients with buttock pain and sciatica,
caused by sciatic nerve entrapment, it is possible that needless spinal surgery may have
been recommended. A 72-year-old male presented with a 2-year history of severe buttock
and sole pain in his right lower extremity. His pain did not improve after decompression
and fusion surgery for severe lumbar stenosis. A pelvic magnetic resonance imaging (MRI)
used to evaluate the failed back surgery syndrome revealed a type II variation between
the sciatic nerve and piriformis muscle. Transgluteal decompression of the sciatic nerve
completely eliminated chronic disability associated with right buttock and sole pain. The
patient's pain was improved by sciatic nerve decompression through a transgluteal approach. Although vascular claudication, hip joint pathology, and peripheral neuropathy have
been suggested in the differential diagnosis of lumbar stenosis, sciatic nerve entrapment
involving the gluteal region should be suspected in patients presenting with buttock pain
associated with sciatica, combined with severe lumbar stenosis based on MRI.
Key Words: Failed back surgery syndrome; Piriformis muscle syndrome; Sciatic nerve; Spinal
stenosis

INTRODUCTION
Entrapment of the sciatic nerve in the gluteal region has
long been known by the elusive name of “piriformis syndrome”.
Piriformis syndrome can be defined simply as a non-discogenic
cause of sciatica due to sciatic nerve impingement through
4)
or around the piriformis muscle . Due to multiple etiologies
underlying sciatic nerve entrapment in addition to its compression via the piriformis muscle, such as fibrous bands containing
blood vessels, gluteal, and hamstring muscles that have no
direct association with the piriformis muscle, the name “deep
9,15)
gluteal syndrome” has been suggested recently . Deep gluteal syndrome is an underdiagnosed entity characterized by
pain and/or dysesthesia in the buttock area, hip, or posterior
thigh and/or radicular pain due to non-discogenic sciatic nerve
9)
entrapment in the subgluteal space . Therefore, piriformis
syndrome can be regarded as a subtype of deep gluteal syndrome, implying that not all deep gluteal syndromes represent
9)
piriformis syndrome .
Not all patients presenting with sciatica are due to compre-
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ssion of the lumbar nerve root. Although sciatica was primarily
attributed to sciatic nerve entrapment in the pelvis prior to
9,17,25)
, a well-known report by Mixter and Barr16) changed
1934
the focus of sciatica to lumbar nerve root compression by
the herniated disc. Sciatica may be caused by factors unrelated
to disc lesions such as piriformis syndrome and distal foraminal
impingement6). Nevertheless, most patients with sciatica are
only evaluated for spinal lesions using X-ray, computed tomography (CT), and magnetic resonance imaging (MRI) in a busy
clinical setting. Conventional MRI of the lumbar segment of
the spine is well established and provides an excellent imaging
17)
modality for patients with back and leg pain . However, if
only lumbar spine MRI is performed without detailed medical
history and physical examinations of sciatica patients, it increases the risk of unnecessary surgery when asymptomatic lumbar
stenosis is detected. Severe radiological lumbar stenosis elevates the risk of failed back surgery syndrome (FBSS). We report
a case of late diagnosis of sciatic nerve entrapment in a sciatica
patient who underwent spinal fusion surgery due to coincident,
severe radiological stenosis in the lumbar spine MRI.
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CASE REPORT
A 72-year-old man presented with a 2-year history of severe
pain involving the right hip and sole. Dysesthetic pain occurred
insidiously in the middle metatarsal area for no specific reason,
which radiated to the heel area (Fig. 1A). The pain was described
as tightening and tearing, and persisted throughout the day.
His pain was more severe at night, especially when he was
asleep. The patient experienced tearing pain involving his right
sole, which disrupted his sleep at night for the last 2 years.
He was treated for plantar fasciitis via orthopedic surgery, but
the pain in the sole of the feet did not respond to medication
or physical therapy. MRI of the right foot revealed no abnormalities.
One year after the occurrence of pain, the pain in the right
hip and the sole became more severe, which greatly interfered
with the activities of daily life and work. He was diagnosed
with lumbar spinal stenosis at a spine clinic and was treated
with regular medications and epidural blocks, without any
improvement. He visited the neurosurgical spine clinic at a
tertiary hospital and was treated with medications and S1 root
block. The root block of the right S1 was not effective. Electromyography (EMG) revealed a radiculopathy of the right S1
nerve root. Severe stenosis of the L3/4 and L4/5 lumbar spine
was again confirmed by MRI (Fig. 1B, C). A lumbar decompression and fusion surgery was performed due to medically
refractory chronic pain in the right hip and sole, which started
2 years ago. Decompressive hemilaminectomies of right L3/4,
L4/5, and L5/S1 and oblique lumbar interbody fusion at L3/4
were performed without any surgical complications or adverse
effects (Fig. 1D). However, the pain in his right hip and sole
continued without improvement. A myelographic CT scan of
the lumbar spine performed postoperatively after 3 months
did not show any residual stenosis. He was referred to the
present author for unremitting pain.
In an interview, the patient complained of constant pressure
and tearing pain on the right sole for the past 2 years, and

additional pain in his lower right buttock started a year ago.
The pain was constant while walking or resting and was very
severe when sitting or driving for more than 30 min. He explained that his occupation entailed a lot of work to driving,
and his symptoms interfered with his job. When the pain intensified, tingling occurred on the side of the right calf. Physical examination revealed no motor weakness, hypesthesia,
or allodynia. The patient’s deep tendon reflex was normal
with no limitation in straight leg raising test. Mild tenderness
was observed in the sore spot on his right buttock. MRI of
the pelvis was requested due to the possibility of sciatic nerve
entrapment, considering the worsening of symptoms at night,
severe pain upon sitting, and tenderness in the buttock.
MRI of the pelvis revealed a type 2 variation of the sciatic
nerve according to the Beaton and Anson classification (Fig.
2A, B), at the peroneal division of the right sciatic nerve between
the piriformis muscles (Fig. 2C). A decompression of the right
sciatic nerve was planned due to significant entrapment of the
sciatic nerve. The patient was placed prone position under
the general anesthesia. The presumed course of the right sciatic
nerve, according to the MRI images, was marked in the buttock
under fluoroscopic vision. Subcutaneous fat, gluteal fascia, and
the gluteus maximus muscle were dissected and retracted following an approximately 10 cm, lazy S-shaped incision. The
underlying piriformis muscle and the sciatic nerve were identified after dissection and cutting of the branches of the inferior
gluteal artery and vein (Fig. 3A). The peroneal and tibial divisions of the sciatic nerve were confirmed with intraoperative
nerve stimulation (2 Hz, 1-2 mA). The lower part of the piriformis
muscle was resected to reveal a nerve in the lateral side of
the tibial division of the sciatic nerve (Fig. 3B). It was the peroneal division of the sciatic nerve, which was determined
by the evoked EMG response on the tibialis anterior muscle
via a monopolar stimulation (2 Hz, 1-2 mA). The remaining
lower part of the piriformis muscle sandwiched between the
peroneal division and the tibial division of the sciatic nerve
was removed (Fig. 3B).
A subsequent dissection was performed proximal to the lateral margin of the sacrotuberous ligament, and the proximal

Fig. 1. Presentation of the patient with right buttock and sole pain. (A) Distribution of right leg pain. Black areas indicate pain location.
(B) Sagittal T2-weighted magnetic resonance imaging (MRI) image of the lumbar spine revealed multi-level stenosis in the lumbar spine.
Note significant spinal stenosis and disc protrusions in the lower lumbar spine. (C) Axial T2-weighted MRI image of the lumbar spine revealed
significant narrowing of the spinal canal at L3/4, L4/5, and L5/S1 levels with degenerative disc protrusions. (D) Anterior-posterior (left)
and lateral (right) X-rays showing an instrumented interbody fusion at L4/5 and partial hemilaminotomies at L3/4 and L5/S1 (white arrows).
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piriformis muscle overlying the sciatic nerve was excised to
the point where the sciatic nerve originated from the greater
sciatic foramen (Fig. 3C). The overlying wound was closed
in layers after confirming complete decompression of the tibial
and peroneal divisions of the sciatic nerve with resection of
the surrounding pyriformis and its tendinous structure.
The postoperative course was uneventful. During the postoperative hospital stay, the patient reported that the pain that
had prevented him from falling asleep at night was gone, and
he was able to sleep well. The severe pain in the sole also
decreased by more than half from the day after the surgery.
No weakness or sensory impairment was observed on his right
leg and foot. The patient was discharged on day 4 after surgery,
without any complications, except for minor discomfort in the
operating area. The tearing pain in the soles of the right foot
was reduced by about 80% after one month after surgery, no
pain was found in the operation site, so there was no difficulty
with sitting. No pain was experienced in the foot and buttock
at 3 months after surgery, and no pain in the right hip occurred
despite prolonged driving.

DISCUSSION
1. Entrapment of the Sciatic Nerve and Sciatica
Entrapment of the sciatic nerve at any point along its course
results in a clinical syndrome of buttocks and leg pain known
13,22,23)
.
as sciatica, with a reported incidence as high as 43%
It predominantly affects individuals in the 4th and 5th decades
22,23)
of life . The most common cause of sciatica is degenerative
disc disease and osteoarthritic changes resulting in stenosis
23)
of the spinal canal and neural foramen . A less common and
under-diagnosed cause of sciatica is sciatic nerve entrapment
3,5,20)
.
in the gluteal region (formerly called pyriformis syndrome)
Classically, piriformis syndrome was thought to result from
hypertrophy and inflammation of the pyriformis muscle in23)
volving an estimated 6% to 8% of all sciatica cases . The
anatomical variations of the piriformis muscle are the most
important among multiple causes of the sciatic nerve entrapment involving the subgluteal space.

Fig. 2. Pelvic magnetic resonance imaging of failed back surgery syndrome associated with sciatic nerve (SN) entrapment. (A) Coronal T2weighted images revealing type II variation between the right SN and the piriformis. The left image shows the high division of the right SN.
The peroneal division (white arrow) is located lateral to the tibial division (black arrow). The left SN (white arrow head) has a normal course
running under the piriformis muscle in the form of type I variation. In the image on the right, the peroneal division (white arrow) couses under
the main belly of the piriformis muscle. (B) Axial T1-weighted image showing the entrapment of the right SN. The peroneal division (white
arrow) is located behind the piriformis muscle and the tibial division (black arrow) is located in front of the piriformis muscle. Note the location
of the inferior gluteal artery (white arrow head) immediately behind the peroneal division. (C) Anatomical variations between the SN and the
piriformis muscle. Type I and II variations are shown on the right. FH: the head of the femur; GM: gluteus maximus muscle; STL: sacrotuberous
ligament.

Fig. 3. Intraoperative images during decompression of the right sciatic nerve. (A) Initial exposure of the sciatic nerve (white arrow) with
partial resection of the piriformis muscle (Pi). This nerve was found to be the tibial division via direct electrical stimulation. (B) An intraoperative
image showing the tibial (white arrow) and peroneal divisions (black arrow) exposed by resecting the upper and lower bellies of the Pi.
(C) An intraoperative image showing complete decompression of the tibial (white arrow) and peroneal divisions (black arrow) due to complete
resection of the upper and lower bellys of the Pi.
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The 4rth and 5th lumbar nerve roots combine with the first
and second sacral nerve roots to form the common peroneal
and tibial nerves, which together constitute the sciatic nerve.
Six anatomical relationships between the sciatic nerve and
piriformis muscle (Fig. 2C) were first described by Beaton and
2)
Anson in 1937. The conventional and most common relationship, type I, entails an undivided sciatic nerve that courses
below the piriformis muscle. The type I sciatic nerve anatomy
is prevalent in approximately 80% to 90% based on a cadaver
18)
study . The type II sciatic nerve is the most common variant,
with a prevalence of 10% to 15%, in which one division of
the sciatic nerve passes through and the other below the
piriformis muscle (Fig. 2C). Type III sciatic nerve is the second
most common variant, with a prevalence of 1% to 3%, in which
one division of the sciatic nerve passes above and the other
below the piriformis muscle. The remaining variants, type IV-VI,
9,15)
are quite rare, each with less than 1% prevalence . A recent
study investigating the sciatic nerve variation based on 755
routine MRIs of the hip showed that the incidence of type
23)
II variation was 13% . Most variants were associated with a
split sciatic nerve at the level of the ischial tuberosity (73 out
23)
of 111, 65.8%) .
The diagnosis of sciatic nerve entrapment may be strongly
suggested by the patient’s medical history, especially blunt
3,20)
trauma to the gluteal area, such as a fall . Often, the cause
is an exacerbated activity of hip rotators or prolonged sitting
on hard surfaces20). However, its onset is sometimes spontaneous. The typical patient complaints include buttock pain
with or without ipsilateral radiation to the ipsilateral posterior
thigh that sometimes extends below the knee to the calf, re20)
sembling typical sciatica . Buttock pain or sciatica may be
exacerbated by activity of the lower extremities, such as hip
adduction and internal rotation that stretches the pyriformis
20)
muscle . However, the cardinal feature is sitting intolera3,20)
nce . Numbness in various sensory distributions on the
involved side are common, but motor weakness in a corres3)
ponding distribution is rare . The 2 most common consistent
findings in the physical examination are tenderness to palpation
of the greater sciatic notch and reproduction of the pain with
maximum flexion, adduction, and internal rotation of the
hip3,5,20).
EMG is important for diagnosis, but is not absolute, as we
have seen in this case diagnosed as S1 radiculopathy. Findings
of the pyriformis syndrome include denervation potentials of
the hamstring muscles supplied by the peroneal division of
the sciatic nerve, but the muscles innervated by the tibial division
10)
are usually spared . Additionally the inferior gluteal nerve
that supplies the gluteus maximus may be compressed, and
10)
the muscle may suggest the sign of denervation . The paraspinal muscles innervated by the dorsal rami are spared. The
MRI of the hip and pelvis is the most sensitive imaging study
6,9,17,23)
. Variant relationfor evaluation of sciatic nerve anatomy
ship between the sciatic nerve and the piriformis muscle is

routinely detected in MRI and is an important finding in patients
with extraspinal sciatica23). Evaluation of a split sciatic nerve
at the level of the ischial tuberosity in the MRI is an important
diagnostic approach because the variant anatomy is rarely seen
when the common peroneal and tibial components of the sciatic
nerve are tightly opposed or appear as a single nerve at the
23)
level of the ischial tuberosity .

2. Causes of Failed Back Surgery Syndrome
With the aging of the population, the frequency of degenerative lumbar disease is rapidly increasing, and accordingly,
surgery for lumbar spinal stenosis has also increased. With
the increasing rate of spine surgery, the number of patients
with FBSS has increased. FBSS is a term embracing a constellation of conditions that describes persistent or recurring low
back pain, with or without sciatica, following one or more
19)
spinal surgeries . A more functional definition of FBSS is based
on results of lumbar spine surgery, which do not meet the
pre-surgical expectations of the patient and surgeon24). The
factors contributing to FBSS may occur in the preoperative,
5)
intraoperative, and postoperative periods . FBSS following
lumbar spine surgery for sciatica due to sciatic nerve entrapment
can be attributed to inappropriate preoperative selection for
5)
surgery .
Differential diagnosis of sciatic nerve entrapment from lumbar nerve root compression may be difficult in some instances.
3)
Indeed, 2 out of 14 patients reported by Benson and Schutzer
in 1999 had undergone spinal fusion for chronic disabling
sciatica due to an incorrect diagnosis of spinal stenosis instead
of sciatic nerve entrapment. The most characteristic symptoms
of degenerative spinal stenosis are back pain associated with
21)
sciatica and neurogenic intermittent claudication (NIC) .
Patients with NIC usually present with bilateral leg complaints.
However, sciatic nerve entrapment is mostly unilateral. The
distribution of pain in the lower extremities is dependent on
1)
the area of stenosis . Unlikely the buttock pain associated
with sitting intolerance in sciatic nerve entrapment, pain associated with spinal stenosis improved with sitting, trunk flexion,
stooping or lying and aggravated with prolonged standing or
lumbar extension. However, sitting or lying down is less
effective in relieving the pain associated with advanced lumbar
1)
stenosis . In severe cases, pain at rest or a neurogenic bladder
can develop. In patients with central stenosis, the symptoms
usually involve both the buttocks and the posterior thigh in
a non-dermatomal distribution. However, in patients with lateral
recess stenosis, symptoms are usually dermatomal because
14)
specific nerves are compressed . They experience higher pain
during rest and at night and may show greater walking intolerance than those with central stenosis. The neurological
examination is usually normal and with no limitation in straight
14)
leg raising and femoral stretch test . Thus, in cases of advanced
central stenosis involving the lumbar spine, the diagnosis of
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sciatic nerve entrapment based on a brief interview is difficult.
Careful evaluation of the patient’s complaints along with the
past history of buttock trauma and sitting intolerance is an
important initial step in the diagnosis of this syndrome.

3. Management of Sciatic Nerve Entrapment
First-line therapy for sciatic nerve entrapment and deep
gluteal syndrome entails blocks and physiotherapy, with or
11)
without botulinum toxin injection . Initial response to injection
treatment or botox injection to the piriformis muscle is generally high (70-80% response rate)6,7,11). However, conservative
management ultimately fails in many patients with deep gluteal
syndrome7,8,15). Patients with sciatic nerve entrapment who do
not respond to conservative treatment generally require surgical
decompression. Traditionally, surgical treatment using a trans6,20,22)
, but endoscopic decomgluteal approach has been used
pression has recently become more common among orthopedic
11,15)
.
surgeons for deep gluteal syndrome
However, we believe that the transgluteal approach using
microscopic vision is a better option for complete dissection
of the sciatic nerve pathway in the subgluteal space. In particular, intraoperative nerve stimulation facilitated localization
and verification of tibial and peroneal divisions, which are
12)
major divisions of the sciatic nerve during dissection . Plantar
flexion of the foot was observed with low-intensity stimulation
(1-2 mA) of the tibial division, and dorsiflexion was observed
for stimulation in the peroneal division. In addition, stimulation
of the inferior gluteal and posterior femoral cutaneous nerves
caused contraction of the gluteus maximus muscle without
eliciting foot movemen. The nerve supplying the piriformis
muscle could be distinguished via isolated contraction of the
piriformis muscle. In case 4 of type II variation, it is important
to completely remove the lower belly of the piriformis, which
is sandwiched between the tibial and peroneal divisions of
the sciatic nerve (Fig. 3B), and complete decompression along
the path of the sciatic nerve from the sciatic notch above to
the ischial tuberosity below. A high division of the sciatic nerve,
as in the current case (Fig. 3C) requires excision of the major
belly of the piriformis muscle by partially resecting the sacrotuberous ligament to expose the proximal course of the sciatic
nerve. The release of the pyriformis muscle has a minor effect
on the power of external rotators and abductors of the hip
22)
joint .

CONCLUSION
A lack of awareness and understanding of buttock pain
with sitting intolerance, which is a characteristic symptom of
sciatic nerve entrapment in the subgluteal space, may lead to
needless lumbar spinal surgery which inevitably triggers FBSS.
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