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Background: Sciatic nerve entrapment is an entity that generates disabling pain, mainly when the patient is sitting on
the involved side. According to some studies, the presence of fibrovascular bands has been described as the main cause
of this pathology, and the sciatic nerve’s decompression by endoscopic release has been described as an effective
treatment generally associated with a piriformis tenotomy. The aim of this study was to present the medium-term
functional results of endoscopic release of the sciatic nerve without resection of the piriformis tendon.

Methods: This prospective, observational study included 57 patients who underwent an endoscopic operation for sciatic
nerve entrapment between January 2014 and January 2019. In all cases, a detailed medical history was obtained and a
physical examination and a functional evaluation were performed using the modified Harris hip score (mHHS), the 12-item
International Hip Outcome Tool (iHOT-12), and the visual analog scale (VAS) for pain. All patients had pelvic radiographs
and magnetic resonance imaging (MRI) scans of the hip on the involved side and underwent a prior evaluation by a spine
surgeon.

Results: This study included 20male and 37 female patients with amean age of 43.6 years (range, 24 to 88 years) and a
mean follow-up of 22.7months. ThemedianmHHS improved from 59 to 85 points. Themedian iHOT-12 improved from 60
to 85 points. The median VAS decreased from 7 to 2. Postoperative complications occurred in 12% of patients: 1 patient
with extensive symptomatic hematoma, 3 patients with hypoesthesia, and 3 patients with dysesthesia.

Conclusions: Endoscopic release of the sciatic nerve by resection of fibrovascular bands without piriformis tenotomy is a
technique with good to excellent functional results comparable with those of techniques in the literature incorporating
piriformis tenotomy.

Level of Evidence: Therapeutic Level IV. See Instructions for Authors for a complete description of levels of evidence.

D
eep gluteal pain syndrome is an entity first described
by Robinson in 1947. Classically, its etiology has been
attributed to compression of the piriformis tendon,

but, because it is a condition that is often underdiagnosed, its
real prevalence is unknown. Studies of cadaveric pieces have
shown a prevalence ranging from 5% to 17%1,2. Currently, the
term deep gluteal syndrome is used to characterize the presence
of pain caused by extra-pelvic and non-discogenic entrapment
of the sciatic nerve, which can occur in any anatomic region of
the gluteus3-9, a concept emerging from the greater knowledge
of this pathology, the anatomical variation of entrapment, and
the possibility of identifying different etiological agents, such as
fibrovascular processes, entrapments at the level of the external
rotator complex, vascular anomalies, insertional hamstring
disease, or even ischiofemoral impingement4-10.

Deep gluteal pain syndrome is characterized by the
presence of posterior gluteal pain with an inability to sit for >30

minutes, posterior hip pain radiating to the posterior thigh,
and paresthesia of the involved limb1,3-5,8-10. The physical
examination is aimed at performing maneuvers that attempt to
reproduce compression of the sciatic nerve, such as the Frei-
berg test, abduction and external rotation against resistance,
activation and stretches of the piriformis, and the seated pir-
iformis stretch test11,12. Magnetic resonance imaging (MRI)
allows the identification of the sciatic nerve as well as fibrous
bands and changes in the normal muscle characteristics, but
its usefulness is debatable according to some reports13. Elec-
tromyography and conduction velocity are complementary
tools that make it possible to exclude lumbosacral root dis-
ease14-16. When dealing with a patient experiencing posterior
hip pain, both lumbar spinal pathology and pain referred from
the sacroiliac joint should be considered at the time of evalu-
ation and a complementary study of these structures is always
necessary17-21.
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Despite the lack of studies and controlled trials that
evaluate the effectiveness of surgical management, there have
been several reports describing fibrous or fibrovascular forma-
tions in the subgluteal area that limit the excursion of the sciatic
nerve9,10,22. These inflammatory processes that produce fibro-
vascular bands are often associated with hypertrophic bursae in
the peritrochanteric region and a taut iliotibial band with asso-
ciated pain17,18,23-26. The aims of this study were to describe the
endoscopic technique developed for the release and exploration
of the sciatic nerve in the deep gluteal compartment without
piriformis tenotomy and to report the medium-term functional
results in the group of patients who underwent this technique.

Materials and Methods
Surgical Technique

With the patient in the supine position and under anes-
thesia, without traction, and with the limb crossing the

surgical field for control and manipulation during the surgi-
cal procedure, 2 endoscopic portals are made. The distance
between the anterior and posterior borders of the greater tro-
chanter at the level of the vastus tuberosity (VT) is demarcated,
and the length of this distance is projected lengthwise in the
posterior third of the femur, delineating the proximal poster-
olateral accessory (PPLA) and distal posterolateral accessory
(DPLA) that will be used. The locations of these portals and
access to both the lateral and subgluteal compartments, as well
as anatomical landmarks and their relationship with the sciatic
nerve, were evaluated through a cadaveric study performed by
one of the authors of the current investigation (Fig. 1). The first
portal, the DPLA portal, is made by incising the skin and
opening the iliotibial band and then introducing a blunt trocar
to reveal the lateral area using a physiological solution at a
constant flow of 0.7 L per minute and pressure of 40 mm Hg

per pump. Using endoscopic assistance with 70� optics, the
second portal, the PPLA portal, is made by inserting a needle
according to the demarcation described above and oriented 60�
in the proximal-distal direction and 15� in the posteroanterior
direction at the height of the posterior limit of the lateral space
and the anterior limit of the deep gluteal space, crossing the
aponeurotic junction of the gluteus maximus and the fascia
lata. The lateral compartment and the characteristics of the
superficial and deep trochanteric bursa are assessed, as well as
the septa and/or any extension of a hypertrophic nature, and a
wide bursectomy is performed.

Fig. 1

Locationof portals andaccess to both lateral and subgluteal compartments in a cadaveric study. ASIS= anterior superior iliac spine, VT= vastus tuberosity,

PPLA = proximal posterolateral accessory portal, and DPLA = distal posterolateral accessory portal.

Fig. 2

The insertion of the gluteusmaximus tendon is identified as an anatomical

landmark to access the deep gluteal space.
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Once the examination of the lateral compartment is fin-
ished, the insertion of the gluteus maximus tendon is identified,
which we consider to be the landmark to access the deep gluteal
space (Fig. 2). From this location, themedial femorogluteal bursa
is resected using radiofrequency dissection, following the plane
formed by the posterolateral aspect of the quadratus femoris

muscle. In this procedure, the second surgeon holds the lower
extremity and the foot during the surgical procedure, detecting
any direct motor stimulation of the nerve or any contiguous
stimulation, which may occur within approximately 20 mm of
the nerve27. If the second surgeon detects movement of the leg,
the second surgeon immediately informs the operating surgeon.
Once the sciatic nerve has been identified, its adjoining fibro-
vascular adhesions are released (Fig. 3) with blunt and controlled
radiofrequency dissection maneuvers, performing this procedure
from distal to proximal and then to the sciatic notch, with special
caution regarding the piriform branch of the inferior gluteal
artery, which usually crosses the nerve at this location and can be
confused with a fibrovascular band (Fig. 4). As an additional
procedure, we verified the relationship of the sciatic nerve to the
piriformis tendon, taking care not to damage the vascular branch
previously described. This verification is performed through
flexion, extension, and rotation maneuvers of the hip, observing
the free excursion of the sciatic nerve and using a palpator to pull
the portion of the piriformis tendon in contact with the sciatic
nerve. Finally, free mobilization of the nerve is assessed and the
epineural circulation is observed (Fig. 5). Once this objective has
been achieved, the procedure is concluded by removing the
instruments, evacuating the remaining liquid from the virtual
space, and closing the portals.

Study Patients
In this prospective, observational study, a group of patients who
were diagnosed with deep gluteal pain syndrome underwent an
operation, between January 2014 and January 2019, performed
by the same surgeon, using an endoscopic technique. There
were 57 patients who met the inclusion criteria and were re-
cruited for the surgical procedure. The inclusion criteria were

Fig. 3

Left: Presence of fibrovascular bands causing sciatic nerve entrapment. Right: Fibrovascular adhesions released with blunt and controlled radiofrequency

dissection maneuvers.

Fig. 4

The piriformis branch of the inferior gluteal artery, which often crosses the

nerve at this location. This branch requires special caution when involved

in a radiofrequency bursal resection.
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non-discogenic posterior sciatic pain radiating to the posterior
thigh and paresthesia; an inability to sit on the involved side
due to poorly defined pain, which, in some cases, was associ-
ated with paresthesia on the back of the thigh and subsided
with a change of position; a pain duration of >6 months; and
an inadequate response to conservative treatment. The sur-
gery exclusion criteria used were a diagnosis of lumbosacral
pathology, concomitant femoroacetabular impingement, hip
osteoarthritis, and diagnosed ischiofemoral syndrome and/or
associated gluteus medius tendon detachment. In all cases, a
detailed clinical history, physical examination, and functional
evaluation using the modified Harris hip score (mHHS), 12-
item International Hip Outcome Tool (iHOT-12), and visual
analog scale (VAS) for pain were obtained. Pelvic radiographs
and hip MRI scans of the involved side were made in all
patients. In addition, all patients underwent a prior evaluation
by a spinal surgeon and/or a neurosurgeon that included an
imaging study and corresponding electromyography, to rule
out lumbosacral pathology. All patients provided written in-
formed consent. Clinical evaluation was performed and out-
come scores (mHHS, iHOT-12, and VAS) were assessed on
the first postoperative day and then at 3 months and at the end
of the follow-up period.

Statistical Analysis
Statistical analysis was conducted using SPSS (version 23.0; IBM).
Normalitywas assessedwith the Kolmogorov-Smirnov test, which
indicated that all of the variables exhibited a nonparametric dis-
tribution. The Wilcoxon rank-sum test was therefore used to
assess differences between the paired preoperative and postoper-
ative values. The necessary sample size was calculated as 28 using
G*Power (version 3.1.9.2; University of Dusseldorf) on the basis
of statistical power of 80%, an alpha error of 0.05, a moderate
estimated effect size (0.5), and a Wilcoxon test of the difference
between groups of paired samples.

Source of Funding
There was no outside source of funding for this study.

Results

The 57 patients undergoing sciatic nerve release who met
the inclusion criteria were evaluated. There were no

patients with piriformis compression in this series. The mean
age at the time of the surgical procedure was 43.6 years
(range, 24 to 88 years), and themean follow-upwas 22.7months
(range, 12 to 44 months). Demographic data are presented
in Table I.

The median mHHS improved from 59 points (inter-
quartile range [IQR], 55, 76 points) preoperatively to 85 points
(IQR, 79, 88 points) at the latest follow-up (p < 0.01) (Fig. 6,
Table II). This difference was maintained when separating the
groups by sex (p < 0.01) (Table III). Based on the mHHS, 17%
had excellent results (‡90 points), 53% had good results (80 to
89 points), 28% had fair results (70 to 79 points), and 2% had
poor results (<70 points) (Fig. 7). The median iHOT-12 score
also improved from 60 points (IQR, 50, 70 points) preopera-
tively to 85 points (IQR, 80, 95 points) at the latest follow-up
(p < 0.01) (Fig. 8, Table II). There was a significant improve-
ment (p < 0.01) in themedian VAS score in the total sample from
7 (IQR, 7, 8) preoperatively to 2 (IQR, 1, 2) postoperatively (Fig. 9,
Table II). There were no differences in VAS improvement between
patients who had a final follow-up of 12 to 24, 24 to 36, and 36 to
44 months (Fig. 10). At the end of the follow-up period, 19%
of the patients reported a VAS score of 0. When separating
the groups by sex, this significant improvement was maintained
(p < 0.01) (Table III).

The following complications took place. An 88-year-
old patient with an extensive symptomatic hematoma re-
quired selective embolization of the inferior gluteal artery.
Three male patients (34, 43, and 45 years of age) presented
with hypoesthesia in the gluteal posteroinferior sensory area
that resolved between 6 and 12 weeks. Three patients (45, 46,
and 54 years of age), 2 of whom were male, presented with
dysesthesia that subsided between 4 and 12 weeks postop-
eratively. Two of these patients had an mHHS of 69 and 77
points at the end of the follow-up period. One patient who
did not exhibit neurological alterations or identifiable com-
plications had an mHHS of 78 points at the end of the follow-
up period.

Fig. 5

Sciatic nerve after release. Epineural circulation is observed.

TABLE I Demographic Characteristics

No. of patients 57

No. of hips 57

Female sex 65%

Bodymass index* (kg/m2) 26.7 (21.2 to 42.7)

Age* (yr) 43.6 (24 to 88)

Follow-up* (mo) 22.7 (12 to 44)

*The values are given as the mean, with the range in parentheses.
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Discussion

There is currently consensus that deep gluteal pain syndrome
is caused by the entrapment of the sciatic nerve in the sub-

gluteal space28,29, with the presence of fibrovascular bands being
relevant in its etiology, according to various reports4,9,10,22. This
syndrome has an important association with peritrochanteric
inflammatory pathology, especially if we consider the repetitive
microtrauma that can be caused by the tensor fasciae latae, the
gluteus maximus, and the iliotibial band on the greater trochanter
and the adjacent bursa, so we believe that it is necessary to con-
sider both compartments together to achieve an optimal result
and avoid recurrences23,25.

We observed a recovery of the excursion of the sciatic
nerve after the resection of these fibrovascular bands in 100% of
the patients studied. In our experience, this surgical option
is the best treatment of this pathology, in contrast to the liter-
ature that has described routine resection of the piriformis
muscle6,7,9,12,30-32. The prevalence of anatomical variants of the
piriformis muscle in our study did not differ from that esti-
mated for the general population22, suggesting that anatomical
variants do not explain the chronic symptoms of this condition.
Consequently, we consider that the morphological variants
would not be the only causes in the pathogenesis of this
syndrome.

Piriformis microtrauma can trigger a chronic inflam-
matory process that eventually results in the development of
fibrovascular bands extending up from the piriformis bursa.
The same can happen with the external rotator complex. In
our experience, a thorough bursectomy associated with band
resection yields complete excursion of the nerve without the
need for additional procedures. Previous studies have indicated
that fibrovascular bands are present in 45% to 100% of cases of
deep gluteal pain syndrome and that bursectomy and release of
these bands, using one of the several described techniques,
should be performed6-10,22. Consequently, we do not perform

additional surgery on structures that we do not believe are
involved in the etiology of the condition, in order to minimize
the possibility of postoperative fibrosis. The literature contains

Fig. 6

The median mHHS was 59 points (IQR, 55, 76 points) preoperatively and 85 points (IQR, 79, 88 points) postoperatively. The x indicates the mean, the

orange bar indicates the median, the box indicates the IQR, and the whiskers indicate the range.

TABLE II Preoperative and Postoperative Outcome Scores*

Test
Preoperative

Score*
Postoperative

Score* P Value

mHHS (points) 59 (55, 76) 85 (79, 88) <0.01†

iHOT-12 (points) 60 (50, 70) 85 (80, 95) <0.01†

VAS 7 (7, 8) 2 (1, 2) <0.01†

*The values are given as the median, with the IQR in parentheses.
†Significant.

TABLE III Preoperative and Postoperative Outcome Scores
According to Sex

Test
Preoperative

Score*
Postoperative

Score* P Value

mHHS (points)

Male 60 (46, 78) 85 (79, 89) <0.01†
Female 58 (55, 71) 83 (79, 88) <0.01†

iHOT-12 (points)

Male 60 (50, 80) 90 (80, 95) <0.01†
Female 60 (50, 70) 85 (80, 90) <0.01†

VAS
Male 7 (7, 8) 2 (1, 2) <0.01†
Female 7 (7, 8) 2 (1, 2) <0.01†

*The values are given as the median, with the IQR in parentheses.
†Significant.
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descriptions of recurrence of symptoms after open surgery,
although they are generally based on anecdotes and personal,
general estimates, rather than on objective, published data4. In
any case, we believe that open procedures could be one of the
factors directly related to such recurrences, through the gen-
eration of a major inflammatory response.

According to various reports, endoscopic decompression
of the sciatic nerve by the resection of fibrovascular bands is
generally associated with surgical procedures on the piriformis
tendon. Martin et al.6 described a series of 35 patients who
underwent endoscopic operations and had a decrease in the VAS
pain score from 6.9 to 2.4 and an improvement in the mHHS

Fig. 7

The distribution of mHHS results.

Fig. 8

The median iHOT-12 was 60 points (IQR, 50, 70 points) preoperatively and 85 points (IQR, 80, 95 points) postoperatively. The x indicates the mean, the

orange bar indicates the median, the box indicates the IQR, and the whiskers indicate the range.
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from 54.4 to 78 points, with excellent to good results in 70% of
patients with a mean follow-up of 12 months. Ilizaliturri et al.
reported on 15 patients, with a mean follow-up of 30 months,
who underwent endoscopic exploration of the sciatic nerve with
release of the fibrovascular bands, associated with the release of

the piriformis tendon; they described an improvement in the
mHHS of 46.8 to 84.9 points and in the VAS score from 7.4 to
1.830. Moreover, Ham et al. presented 24 cases with a mean 32-
month follow-up, describing the release of fibrovascular bands
and the piriformis, the internal obturator, or the quadriceps

Fig. 9

Themedian VAS score was 7 (IQR, 7, 8) preoperatively and 2 (IQR, 1, 2) postoperatively. The x indicates themean, the orange bar indicates themedian, the

box indicates the IQR, and the whiskers indicate the range.

Fig. 10

The mean improvement in the VAS score according to the time until the final follow-up evaluation. The x indicates the mean, the orange bar indicates the

median, the box indicates the IQR, and the whiskers indicate the range.
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femoris muscle according to the location at which excursion of
the sciatic nerve was compromised. The VAS score decreased
from 7.1 to 2.5, and the mHHS increased from 59.4 to 85
points, with 87% of cases having no reported complications31.
Park et al. presented a series of 45 idiopathic cases and 25
posttraumatic cases; the mHHS improved from 61.5 to 84.1
points in the trauma group and from 73.8 to 94.4 points in the
idiopathic group32.

Three branches of the inferior gluteal artery (1 super-
ficial branch and 2 distal deep branches) are currently rec-
ognized as representing the main anastomotic tributaries of
the medial circumflex femoral artery, which contributes most
of the blood supply to the femoral head, in most individuals.
The trajectory of the superficial arterial branch is such that
its resection is necessary during a tenotomy of the piriformis
muscle33-37.

Kalhor et al.34 observed that, in some cadaveric prepara-
tions, either the deep distal branch (in 5 of 32 preparations) or the
superficial branch (in 1 preparation) was themain arterial branch
supplying the femoral head, and the medial circumflex femoral
artery was an anastomotic tributary of it, and Grose et al. made
similar observations35. Although there have been no reports of
osteonecrosis as a consequence of piriformis tenotomy, those
studies provide objective data that support our practice of not
resecting this tendon. Finally, epineurolysis of the sciatic nerve
under endoscopic magnification requires additional studies. Ac-
cording to our observations, the release of fibrovascular bands
combined with epineurolysis may have poor results. Only 3
patients who underwent this procedure had an mHHS of <79
points at the end of the follow-up period.

We present our own technique with the use of modified
portals that differ from the classic portal sites proposed in the
literature6,7,30,32,38. These allow wide access to the peritrochanteric
and deep gluteal space and the management of pathologies in
both compartments. However, this technique has certain limi-
tations. It requires a subspecialist who is trained and experienced
in arthroscopic procedures, because endoscopic triangulation is
difficult when performed in a virtual space consisting of soft
tissues. In addition, it may be difficult to perform endoscopic
repair using our procedure in patients with associated ruptures
of the gluteus medius tendon, which would require the use of a
third portal.

There were some limitations to this study. We did not
include all patients with ill-defined posterior hip pain. We
included only patients in our registry of surgical patients, and,
therefore, we were unable to provide an estimate of the number
of patients who did not meet the criteria for the surgical pro-
cedure. We did not have a control group because, based on
previous studies and our study, we believe that there is a known

benefit of resection of fibrovascular bands and that the cause
of treatment failure occurs when this procedure is not per-
formed6. Finally, even though the mean follow-up time was
22.7 months (range, 12 to 44 months), we believe that longer-
term follow-up will be needed to evaluate our results.

To our knowledge, this is the largest reported series of
endoscopic procedures to treat deep gluteal pain syndrome,
and its sample size was large enough to achieve statistical
power. In addition, excluding cases with intra-articular pa-
thology of the hip and/or spine, and thus including only
patients with isolated deep gluteal pain syndrome, has al-
lowed us to more accurately assess the results of our endo-
scopic procedure. Because there is no gold standard for the
diagnosis and treatment of this entity, it is important to
point out that the results are similar to those of another case
series described in the literature in which piriformis muscle
tenotomy was performed. This allows us to consider the pos-
sibility that endoscopic management with resection of fibro-
vascular bands (without the piriformis tenotomy, unlike the
technique described by Martin et al.6) is the treatment of choice
for the management of this pathology.

In conclusion, our endoscopic technique using modi-
fied portals allows the release of the sciatic nerve through the
resection of fibrovascular bands without performing a pir-
iformis tenotomy. It is a procedure with good to excellent
results in the medium term, restoring the functionality of
patients regardless of sex and age. n
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