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Deep Gluteal syndrome: An underestimated cause of posterior hip pain
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ABSTRACT

Deep gluteal syndrome (DGS) is a significant cause of posterior hip pain resulting from the compression of the sciatic or other peripheral 
nerves in the deep gluteal space. Understanding the anatomy of the deep gluteal space and the kinematics of the sciatic nerve, as it passes 
through this region is crucial for understanding DGS. Despite increasing awareness, DGS is still often overlooked. This review focuses on 
conditions that specifically contribute to posterior hip pain as a consequence of DGS. Predominantly addressing piriformis syndrome, 
gemelli-obturator internus syndrome, ischiofemoral impingement syndrome, and proximal hamstring syndrome, the review also touches 
upon rare cases such as inferior and superior gluteal nerve entrapment.
Keywords: Hip, pain, sciatic nerve.

The term deep gluteal syndrome (DGS) was first 
used by McCrory and Bell[1] In the literature, DGS is 
defined as compression of the sciatic nerve (SN) in 
the deep gluteal space.[2] To understand the concept 
of DGS, it is necessary to know the boundaries of the 
deep gluteal space, the structures passing through it 
and the kinematics of the SN.

AnAtomy

The DGS is located between the middle and deep 
fascia of the hip. Anatomical borders include gluteus 
maximus in the posterior, posterior acetabular 
column, hip joint capsule, and proximal femur in 
the anterior, lateral lip of linea aspera and greater 
tuberosity in the lateral, sacrotuberous ligament and 
falciformis fascia in the medial, inferior margin of 
the sciatic notch in the superior, proximal origin 
of the hamstrings and ischial tuberosity in the 
inferior.[3] It contains, from top to bottom, the 
piriformis, superior gemellus, obturator internus, 
inferior gemellus, and quadratus femoris muscles. 
Neurovascular structures are pudendal nerve, 
nerve to the obturator internus, posterior femoral 

cutaneous nerve, SN, inferior gluteal artery, and 
nerve to quadratus femoris.[4] It also contains 
connective and fatty tissue (Figure 1).

The SN emerges from the greater sciatic foramen 
in the pelvic region and passes under the piriformis 
muscle over the superior gemelli/obturator internus. 
The nerve, then, follows a distal path posterior to the 
external rotator muscle complex. It progresses toward 
the posterior thigh through the ischiofemoral tunnel 
located between the lesser trochanter and the tuber 
ischiadicum.[5] It runs deep into the hamstring muscle 
group. In a study, the ischiofemoral distance (IFD) 
being below 15 mm was determined as the cut-off 
value for stenosis,[6] while another study showed the 
cut-off values of <17 mm for the IFD and <8 mm for 
the quadratus femoris in patients with symptomatic 
ischiofemoral impingement (IFI).[7] The quadratus 
femoris muscle is located in the ischiofemoral 
space. The SN is located 1.2 cm lateral to where the 
semimembranosus tendon attaches to the superolateral 
of the ischial tuberosity, that is, the SN is in close 
proximity to the proximal part of the hamstring 
muscle group.[8]
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SciAtic nerve kinemAticS

In the deep gluteal space, the SN has mobility 
that allows it to adapt to pelvic and hip movements 
in all planes.[5] The SN moves 28 mm during hip 
f lexion movement. During hip f lexion, abduction, and 
external rotation, the tension on the nerve decreases, 
as the SN slides over the posterior edge of the greater 
trochanter, and the semimembranosus muscle origin 
approaches and contacts the posterior edge of the 
greater trochanter.[9] Knee movements also affect SN 
movement. When the knee is f lexed, the nerve moves 
posterolaterally, while when the knee is extended, it 
moves deeply in the ischiofemoral tunnel, and 26% 
strain develops in the SN.[10] Additionally, during 
passive internal rotation of the hip, the obturator 
internus tendon contracts downward, followed by a 
characteristic curvature of the SN. During passive 
external rotation, the obturator internus tendon loses 
its tension and allows the SN to relax. Any reason 
that disrupts the mobility of the SN during hip joint 
movement may lead to entrapment. This situation is 
also called dynamic entrapment.[11] Therefore, a 6% 
strain resulting from this mobility disorder causes 
neuropraxia, and a 12% strain leads to a complete 
blockade.[12]

Deep gluteal syndrome includes other entrapments 
in this space, such as posterior femoral nerve 

entrapment, inferior gluteal nerve entrapment, and 
superior gluteal nerve entrapment,[13] in addition to 
the SN entrapment in the deep gluteal space, whose 
anatomical features are mentioned above. However, 
the subject of this review centers on the DGS as an 
underestimated cause of posterior hip pain. However, 
other nerve entrapments, such as the posterior femoral 
cutaneous nerve, pudendal nerve, or inferior cluneal 
nerve entrapments, have not been addressed, since 
these entrapments manifest themselves as groin or 
anterior hip pain. It should also be kept in mind that 
entrapment may occur in more than one place in the 
deep gluteal space.

PrediSPoSing fActorS And etiology[13]

Anatomical variations between musculotendinous 
structures and nerves

Congenital anomalies of the piriformis and internal 
obturator muscle and nerve trajectory variances 
may cause the nerve entrapment in its path. Smoll[14] 
reported that this situation was seen at a rate of 16.2%. 
There are six anatomical variations of the piriformis 
muscle.[15] There may also be variation in the insertion 
location of the piriformis muscle. Before the piriformis 
tendon attaches to the greater trochanter, it may join 
the superior gamellus and obturator internus tendon 

figure 1. (a) Anatomic borders of deep gluteal space and (b) course of the sciatic nerve in distal
gluteal region.
GT: Greater trochanter; PM: Piriformis muscle; OI: Obturator internus; GS: Gamellus superior; GI: Gamellus inferior; 
SN: Sciatic nerve; STL: Sacrotuberous ligament; QF: Quadratus femoris; HT: Hamstring tendon; IGN: Inferior Gluteal 
Nerve; F: Femur; IT: Ischial tuberosity; GM: Gluteus maximus muscle.

(a) (b)
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(29.5%) or the obturator internus tendon and gluteus 
medius tendon (13.4%).[16,17] These variations can cause 
compression of the sciatic nerve by piriformis muscle, 
particularly during hip internal rotation.

fibrosis and fibrovascular bands

Due to these bands, the sciatic nerve cannot 
mobilize adequately or mobilizes to a minimal 
extent during hip and knee movements, leading to 
the development of ischemic neuropathy.[13] These 
bands may be fibrovascular, purely vascular, or purely 
fibrous. They can be located proximally or distally. 
There are two types: one that compresses the sciatic 
nerve and another that tightly adheres to the nerve.

traumas

Hematoma and edema secondary to trauma, as well 
as high-energy trauma such as acetabular fractures, 
ischial tuberosity apophyseal fracture non-union/
malunions or posterior hip dislocations, may cause 
DGS.[18-20]

overuse-related conditions[21]

Myofascial pain syndrome, spasm, and hypertrophy 
may develop in the gluteal, hamstring, piriformis, 
and deep rotator muscles as a result of cumulative 
microtrauma due to mechanical overuse, such as long-
distance walking, running, cycling, sitting on hard 
surfaces for a long time. Hypertrophic muscle may 
cause nerve entrapment.

Abductor tears or weakness of the abductor 
muscles, may play a role in the pathophysiology of 
ischiofemoral impingement (IFI).[22-24] Weakness in 
the hip abductors cause contralateral pelvic drop 
which may lead to compression of the quadratus 
femoris (QF) muscle. The instability of the pelvis 
may result in dynamic IFI over time.[25] Hamstring 
enthesopathy or rupture is commonly encountered in 
athletes and can contribute to IFI by narrrowing of 
the quadratus femoris space (QFS).[26] These muscle 
pathologies should be either traumatic or mechanical 
overuse. For instance, repeated movements of the hip 
(extension, adduction, and external rotation) which 
may impair the action of the quadratus femoris 
muscle should cause IFI.

iatrogenic

Deep gluteal syndrome can be caused not 
only by postoperative scarring and hematoma 
but also by protruding hardware, heterotopic 
ossification, secondary to valgus intertrochanteric 
osteotomy.[19,27] Studies have demonstrated that during 

total hip arthroplasty (THA), unrepaired trochanteric 
bursae can be pulled into the deep gluteal region, 
leading to increased pressure.[28] Deep gluteal syndrome 
commonly occurs in individuals with unrepaired 
trochanteric bursal tissue following THA. Uchida et 
al.[28] found that the incidence of postoperative DGS 
after primary hip arthroscopic procedures was 0.9%, 
with a higher prevalence in females, individuals with 
a low body mass index, developmental dysplasia of the 
hip and generalized joint laxity.[28] Therefore, being 
aware of potential risks for DGS is crucial in patients 
undergoing hip surgery.

vascular

Vascular causes such as aneurysms or varicose 
veins, hematoma and endometriosis compress the 
SN as a result of the close relationship with the iliac 
vessels, ovaries, and sacral plexus.[9] Geler Külcü et 
al.[29] presented a patient who had an endometrial 
focus compressing SN at left sciatic foramen level that 
was diagnosed by magnetic resonance neurorrhaphy 
(MRN).

Biomechanical reasons

In pregnant women, the change in the body's center 
of gravity, weight gain, and relaxation of the ligaments 
due to hormonal factors may cause the development 
of PS.[30] Anatomy of the female pelvis might be a risk 
factor for IFI in females.[16]

Leg length discrepancy, high femoral/acetabular 
version and neck-shaft angle, developmental dysplasia 
of the hip cause IFI.[30-32]

Postural disorders can contribute to DGS, as well. 
An augmented spinal lordosis and internal rotation of 
the hip can ˝lock˝ the piriformis muscle against the 
ilium and the inferior fibers of the gluteus minimus 
muscle. Additionally, it is important to consider that 
entrapment may occur at multiple sites within the deep 
gluteal space.[14-16]

other

As the SN passes through the sacral foramen 
and proceeds under the sacroiliac joint, it can be 
compressed due to many local pathologies such as 
pelvic soft tissue and bone tumors, presacral abscesses, 
infectious diseases and inflammatory sacroiliitis.

incidence of etiologicAl cAuSeS

Filler et al.[33] presented the most common three 
sites of SN entrapment as beneath the piriformis muscle 
(67.8%), sciatic foramen (6%), ischiotunnel (4.7%) in 
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239 patients. Previously, Martin et al.[34] reported the 
most common cause of DGS was iatrogenic (30%) 
followed by PS (26%), and trauma (15%). Obturator 
internus pathology was detected in only three of the 
patients who underwent endoscopic decompression, 
and hamstring pathology was detected in two cases 
in this systematic review. In another systematic 
review including 481 patients who underwent surgical 
treatment, the most common cause was found to 
be PS (26%), and entrapment due to other muscles 
was found in 14%.[35] In the light of these data, 
it appears that the most common cause of DGS 
is PS. This result is compatible with our clinical 
observations. However, it should be kept in mind that 
these reviews included the results of patients who did 
not respond to conservative treatment and underwent 
surgery. Considering our clinical practice, although 
the most common cause is PS, IFI, proximal hamstring 
tendinopathy (ischiotunnel syndrome) are not as rare 
as the reports of those systematic reviews. The causes 
of DGS, such as IFI and ischiotunnel syndrome, are 
crucial considerations in the differential diagnosis of 
posterior hip pain. Conducting a study on patients 
with DGS undergoing conservative treatment can yield 
clearer insights into the incidence of these conditions.

Distinguishing between these subgroups requires 
a thorough assessment, involving a detailed medical 
history, a comprehensive examination, and, when 
necessary, appropriate imaging methods.

differential diagnosis

There is no gold standard for the diagnosis of DGS. 
The diagnosis is established after ruling out other 
causes of hip or lower extremity pain.[36] Disorders in 
the spine, such as lumbar radiculopathy, lumbar facet 
syndrome, and referred pain from trigger points in 
paraspinal muscles, can lead to pain in the posterior 
hip.[37] This is because the hip capsule is innervated 
by the sensory nerves of the L2-S1 roots.[38] Posterior 
hip pain can also result from intrapelvic problems. It 
is also important to take urological and gynecological 
medical history. For instance, cyclic pain may be a 
sign of endometriosis.[39]

On the other hand, cluneal nerve entrapment, 
thoracolumbar transition syndrome, sacroiliitis, 
sacroiliac joint dysfunction, gluteal tendinitis should 
definitely be considered in the differential diagnosis 
of DGS. As the causes are multiple, various different 
symptoms of each disorder may be together in addition 
to the symptoms of DGS. In a study by Aytaç et al.,[39] 
the PS and sacroiliac joint dysfunction incidence was 
found to be 20% in patients after lumbar surgery.

One review examined 11 studies describing the 
diagnosis of DGS.[2] Deep gluteal syndrome has three 
typical features: SN pain, non-discogenic nature, and 
entrapment in the deep gluteal space. The steps in 
diagnosing DGS are: (i) medical history, (ii) physical 
examination, (iii) imaging, (iv) diagnostic injection, 
and (v) provocation tests. History and physical 
examination should definitely include spinal problems.

Patient history[13,40,41]

The patient's history provides valuable insights into 
factors that exacerbate or alleviate pain. Specifically, 
in PS, pain is often aggravated during prolonged 
periods of sitting, and some individuals may struggle 
to tolerate a seated position for more than 30 min. Pain 
may also exacerbate with long periods of walking, 
running, and squats. Notably, it tends to increase, 
when the SN is under maximum tension, such as 
during hip f lexion with knee extension. In case of IFI 
syndrome, characterized by distal sciatic entrapment, 
patients may be comfortable while sitting. However, 
they may experience increased pain in the lateral 
ischium with terminal hip extension during walking, 
particularly with long strides, Additionally, patients 
with IFI may report snapping and discomfort in the 
hip and groin. Snapping should be due to the forceful 
bypassing of the ischium over the lesser trochanter.

Chronic low back pain can also manifest due to 
the impact of limited hip range of motion on spinal 
mobility.[41]

Ischiotunnel syndrome patients typically 
describe pain in the lateral ischium during the 
initial heel strike, while walking. Furthermore 
running and jumping may predispose individuals to 
hamstring syndrome. Symptoms may be exacerbated 
by repetitive eccentric hamstring contractions or 
prolonged forward f lexion of the trunk such as 
during hamstring stretching exercises.[42,43] In more 
severe cases, fibrosis of the proximal hamstring 
muscles can compress the SN.[41]

Patients may also describe paresthesia in the 
affected side extremity. Symptoms usually occur 
unilaterally. Most patients have a history of trauma. 
Lumbago and pain at night getting better during the 
day are other symptoms reported by patients.[43]

Other nerve entrapments in deep gluteal space 
which cause posterior hip pain should be kept in 
mind. The inferior gluteal nerve innervates the gluteus 
maximus muscle. The gluteus maximus is the major 
extensor of the hip. Pathology of the gluteus maximus 
would manifest as difficulty in walking up stairs and 
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arising from a chair. Inferior gluteal nerve entrapment 
may cause gluteus maximus atrophy beside the sciatica. 
The inferior gluteal nerve should also be injured 
during THA.[44] Buttock pain, the weakness of hip 
abduction, tenderness in the region just lateral to the 
greater sciatic notch with deep palpation may be called 
the triad of superior gluteal nerve entrapment. The 
role of hypertrophy of the piriformis muscle, resulting 
in a narrow suprapiriformis foramen, so far, superior 
gluteal nerve entrapment has been documented.[45]

PhySicAl exAminAtion[13,40,46]

inspection

During the physical examination, the biomechanical 
axial alignment and pelvic position deviations are 
observed while the patient is standing. If the pelvic 
tilt is impaired, the balance between the hip f lexors 
and extensors may be affected, meaning there may 
be weakness of the hip muscles. Antalgic gait, leg 
length difference, and Trendelenburg sign should be 
observed, while the patient is walking. An antalgic 
position that avoids putting weight on the painful side 
while sitting can be followed.

Palpation

On palpation, tenderness in the gluteal and 
retro-trochanteric region and sciatica like pain, 
exacerbated with rotation of the hip in f lexion and 
knee extension. Localization of the pain by palpation 
gives us an idea about the cause. Tenderness in the 
sciatic notch suggests PS, tenderness in the lateral 
part of the ischium suggests ischiotunnel syndrome 
or IFI syndrome, and tenderness in the medial part 
of the ischium suggests pudendal nerve entrapment.

Provocation tests[13,40,46]

Tests showing SN compression (Laseque, Pace, 
Freiberg, FAIR, etc.) should be evaluated during the 
examination. The Lasègue test; the Freiberg sign (in 
a supine position, internal rotation of the hip); the 
Pace sign (resisted hip abduction); and the FAIR test 
(f lexion, adduction and internal rotation of the hip in 
supine position).[47] These provocation tests narrow 
the space between the piriformis muscle and internal 
obturator muscle. These tests may also be positive 
in gemelli-obturator internus syndrome. It has been 
shown that sensitivity and specificity will increase 
significantly, particularly when the piriformis stretch 
test is used in combination with the active piriformis 
test in the sitting position.[40] In the piriformis stretch 
test in the sitting position, the examiner moves the 
patient's knee in the direction of extension and hip 
in the direction of internal rotation and adduction, 
while palpating the deep gluteal area. In the active 
piriformis test, the examiner palpates the piriformis 
muscle while the patient presses his heel on the 
examination table in the lateral decubitus position 
and performs active abduction and external rotation 
against resistance. In both tests, feeling pain in the 
deep gluteal area makes the test positive (Figure 2). 
Due to the tonic contracture of the piriformis muscle, 
it may be noted that the affected leg of the patient 
lying on his back is constantly in external rotation 
position (piriformis sign).[47-49]

Piriformis syndrome

Piriformis syndrome is diagnosed with pain in 
the buttock that increases with prolonged sitting, 
recurrence of pain upon palpation of the greater sciatic 

figure 2. (a) Active piriformis test, (b) sitted piriformis test, (c) Freiberg test, (d) FAIR test.
FAIR: Flexion, adduction, and internal rotation.

(a) (b) (c) (d)
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notch, or a positive test result of one of the provocation 
tests described before. The diagnosis can also be 
confirmed with diagnostic injection.

gemellus-obturator internus syndrome

The gemellus-obturator internus muscles are 
considered a complex, as they share structural and 
functional similarities and are closely located to each 
other. The SN has a close association with the gemelli-
obturator internus complex. This proximity leads to a 
consistent and observable dynamic response of the SN 
during passive hip rotation. It has also been shown that 
the tendon of this complex can share a similar function 
with the piriformis muscle. Therefore, it is extremely 
difficult to distinguish symptoms and provocation 
tests from PS. Spasm of these muscles or myofascial 
pain syndrome, acute strain, tendinitis may also cause 
DGS independently of the piriformis muscle.[50]

Magnetic resonance imaging (MRI) is useful in the 
differential diagnosis from PS, particularly in cases 
resistant to treatment.[51] Murata et al.[52] reported 
a case of non-discogenic sciatica due to dynamic 
movement of the obturator internus muscle. Based 
on this case, they suggested that rapid application of 
Freiberg and Pace tests may be useful in detecting 
dynamic changes in obturator internus syndrome. 
Presumably, in rapid tests, the repetitive and swift 
anterior traction of the SN by the obturator internus 
tendon results in a shearing effect, leading to the 
manifestation of symptoms.

The stride walking test (complaining of pain 
lateral to the ischium during terminal extension 
while walking with long strides and relieved by 
short steps) is a provocation test used to diagnose 
IFI. The other is the IFI test, and it is expected that 
the complaints would increase when the patient is in 
the contralateral decubitus position and the hip is 
passively extended, while the hip is in adduction or 
neutral. Passive extension applied while in abduction 
does not trigger symptoms (Figure 3).[40,53]

Active hamstring testing is performed to 
differentiate proximal hamstring tendinopathy or 
ischiotunnel syndrome. In the active hamstring test, 
the patient is asked to f lex the knee against resistance 
while sitting with the knee f lexed at 30 degrees. 
Weakness or the appearance of symptoms in this 
position makes the test positive. When the patient 
repeats the test with the knee f lexed at 90 degrees, he 
can resist the resistance painlessly (Figure 4).[40,53]

diAgnoSiS

Magnetic resonance imaging is the most useful 
imaging method in the diagnosis of DGS. To visualize 
the normal anatomy of the SN and to evaluate 
extrapelvic causes, T1- and T2-weighted images should 
be examined in sagittal, axial and coronal planes from 
L5 to 2 cm distal to the lesser trochanter.[54] Despite it 
being described for many years, IFI is still frequently 
misdiagnosed. The accuracy of using MRI to diagnose 
IFI syndrome is uncertain, as comparable observations 

figure 3. (a, b) Ischiofemoral impingement test, (c) Stride walking test.

(a) (b) (c)
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may be present in individuals without symptoms. 
On T2-weighted fat-suppressed MRI, the quadratus 
femoris muscle may exhibit a high-intensity signal due 
to impingement between the ischium and a noticeable 
lesser trochanter (Figure 5). If the MRI examination is 
evaluated with a preliminary diagnosis of IFI, patient 
positioning during imaging is critical. For optimal 
assessment of the ischiofemoral space, the feet should 
be fixed in a neutral walking position. Otherwise, 
a misdiagnosis may be made due to a decrease in 
the ischiofemoral space. The QF muscle signal 
changes in IFI are observed in MRI. An important 
current limitation of MRI is in the determination 
of pathological versus healthy SN anatomy. Some 
of the SN small branches can be easily mistaken as 
fibrovascular bands. A 3T MRI with a high resolution, 
which can reveal the deep gluteal vascular fiber band 
should be preferred.

It is also possible to evaluate the SN along its entire 
course using MR neurography. On MR neurography, 
morphological changes suggestive of neural damage 
are detected on T2-weighted or short tau inversion 
recovery (STIR) images.[55] However, its use is not 
necessary in daily practice. DGS can be considered in 
patients with suspicion and normal MRI.

Ultrasonography can visualize hematomas, 
tumors, and abscesses which may cause buttock 
pain. Recently, the use of ultrasonography has been 

recommended as a reliable diagnostic tool. Comparing 
arthroscopic and ultrasound findings, the two 
matched up in all cases. Therefore, ultrasound was 
tought to be an essential reference for intraoperative 
release.

It is concluded that both ultrasonography and MRI 
can clearly show the piriformis and SN and that both 
qualitative and quantitative measurements can be 
used.[56]

Chang et al.[57] described how to visualize 
all the anatomic structures in deep gluteal 

figure 4. Active hamstring test.

figure 5. Axial T2-weighted fat-suppressed image reveals 
increased T2 signal within the right quadratus femoris muscle 
(arrow) and bilateral decreased ischiofemoral space.
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space by sonography in a recent study 
(Figure 6 and 7 demonstrated PS and hamstring 
tendinopathy by ultrasonography, respectively).

diagnostic injection

Diagnostic injection must be accompanied by 
ultrasonography due to the possibility of pathologies 
such as possible tumor formations and abscesses.[2]

Periarticular endoscopic examination

Periarticular endoscopic examination of the deep 
gluteal space can detect the cause of DGS.[58]

Although its diagnostic value is not significant, 
electromyography (EMG) is a method that can be used 
to help differentiate from lumbar radiculopathies.

treAtment

Understanding the cause of nerve entrapment is 
essential for successful treatment. In a recent systematic 
review by Hopayian et al.[58] which included 13 studies 
on DGS treatment, the common opinion was that the 
first-line treatment of DGS should primarily include 
activity modification (such as avoiding crossing 
one's legs), a conservative treatment consisting of 
non-steroidal anti-inflammatory drugs and muscle 
relaxant medications, and physical therapy modalities 
and exercises. Gabapentin/pregabalin can be used in 
cases where neuropathic pain is detected.[58,59]

Physiotherapy and exercise

Physical therapy and exercise programs should 
cover all related factors such as alignment and 
stabilization of the lumbosacral spine, pelvic f loor 
and intra-articular structures. In the presence of 
intrapelvic causes, pelvic f loor exercises should be 
added to the treatment plan.[60]

 Heat application and analgesic electrical currents 
can be used in pain treatment. Soft tissue mobilization, 
strengthening and stretching exercises are prescribed 
for required muscles individually.

Muscle strengthening exercises: Strengthening 
specific muscle groups to correct imbalance, posture 
exercises should be prescribed individually. For 
instance, strengthening of the hip abductors should be 
added for patients with IFI.[45]

Gentle and controlled low intensity range of 
motion exercises can aid in promoting tendon healing 
and minimizing the development of scar tissue in 
patients with ischiotunnel syndrome.[61] Progression 
to the next stage of exercises is recommended when 
patients can walk without pain and can perform 
isometric exercises without discomfort. Eccentric 
knee f lexion exercises play a role in encouraging the 
organization and cross-linking of collagen fibers 
within tendons, leading to improve mechanical 
strength and f lexibility.

Stretching exercises for deep rotator muscles 
are strongly recommended.[58] Despite this much 
emphasis, there is only one randomized-controlled 
trial in the physiotherapy literature comparing two 
types of stretching exercises.[62,63] There is no study 
comparing exercise versus another form of treatment. 
Thus, it is necessary to carry out studies on this 
subject.

nerve mobilization and nerve gliding exercises
Patients can be given a home exercise program 

consisting of SN mobilization with hip circumduction 

figure 6. Hypertrophic piriformis muscle.

figure 7. Ultrasound image shows hypoechogenicity and 
heterogeneity (arrows) of hamstring tendon at its origin at 
ischial tuberosity (IT).
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and nerve gliding exercises provided by rhythmic 
movement of the superior and inferior segments of the 
body.[64]

injection treatment

In the region where the entrapment occurs, a 
guided injection can be made into the muscle causing 
the compression. Several medications were used in 
injection and the most common medications were 
local anesthetic (e.g. mepivacaine and lidocaine) 
alone or combined with corticosteroids (e.g. 
methylprednisolone) in different posologies.[60,65,66]

The studies are usually on PS. There is a limited 
number of studies evaluating the efficacy of 
injection treatments in patients with IFI. One study 
documented the efficacy of 8 mL of 0.25% lidocaine 
into the quadratus femoris muscle under ultrasound 
guidance.[67] Another study documented efficacy of 
ultrasound-guided prolotherapy injection of patients 
with IFI.[68] Proximal hamstring tendinopathy has 
been treated with peritendinous steroid injections, 
shockwave therapy, and percutaneous ultrasound-
guided steroid injection in patients with ischiotunnel 
syndrome.[69] There is a gap about the treatment 
studies focusing on other causes of DGS rather than 
PS. Further studies should be planned.

In a study, comparing local anesthetic with local 
anesthetic-steroid combination in PS, no significant 
difference was seen between the groups and it was 
concluded that it was reasonable to apply only local 
anesthesia.[65] Injection of steroid, in cases with 
inflammation or spasm of a muscle which leads to 
irritation of the SN, would be preferred.

In various studies, it has been demonstrated that 
injections applied around the SN provide relief of 
symptoms.[70] Rosales et al.,[71] in contrast to others, 
proposed that ultrasound-guided high-volume 
injections (1 mL corticosteroid + 4 mL local anesthetic 
+ 20 mL saline) in patients with refractory PS (DGS), 
not only exhibited anti-inflammatory efficacy similar 
to injections with lower volumes, but also moved 
the SN away from anatomical structures that may 
cause entrapment, suggesting the possibility of 
achieving results similar to endoscopic decompression. 
However, in half of the cases, symptoms reappeared 
approximately five weeks later.

Botulinum toxin (BTX) is effective in patients with 
myofascial pain syndrome etiology, where hypertrophy 
is at the forefront, and is preferred in refractory cases. 
In a study evaluating changes in piriformis muscle 
morphology after treatment with BTX injections, 

a significant decrease in the thickness, volume, 
and fatty infiltration of the piriformis muscle was 
observed. Botulinum toxin is thought to be effective 
by causing atrophy and fatty degeneration of the 
piriformis muscle.[72] In a meta-analysis of studies on 
BTX applications in PS, although the use of botulinum 
toxin type A in PS varied between 50 and 100 IU 
diluted with 1 to 1.5 mL normal saline, the outcome of 
these studies is limited. The issues are heterogeneous 
and it is difficult to make a clear judgment.[73]

The use of a "guide" for injections is necessary 
due to potential anatomical variations along the 
course of the SN in the deep gluteal space, as well as 
factors like space-occupying lesions, aneurysms, etc., 
exerting compression on the nerve. In the literature, 
various methods such as ultrasonography, computed 
tomography, MRI, f luoroscopy, and EMG-guided 
injections have been presented and proven successful. 
Among these, ultrasound-guided injection stands out 
as superior, given its easy accessibility and absence of 
radiation. The guide published by Chang et al.[57] serves 
as a valuable resource for physicians with an interest in 
this subject.

Surgery

Surgical treatment may be required in patients 
with a space-occupying lesion that compresses 
the SN, particularly in patients with potentially 
malignant lesions or chronic neurological disorders. 
For hamstring avulsions, osseous avulsions with 
retraction of more than 2 cm and complete avulsions 
of all three tendons (with or without retraction) may 
be required. Surgical intervention is recommended 
also in cases that do not respond to conservative 
treatments, endoscopic or open surgical interventions 
can be performed.[74] Resection of the lesser trochanter 
for refractory IFI,[46] piriformis muscle release for PS, 
arthroscopic sciatic neurolysis are some examples for 
surgery.[75]

Postoperative rehabilitation

Although its components vary depending on the 
anatomical structure in which the surgical intervention 
is performed, the main goal is to prevent adhesions 
that may occur by providing mobilization in the early 
period. In this regard, stretching of the SN is prevented 
and hip joint mobility is increased. Knee braces are 
often used to limit knee extension to prevent tension 
on the SN. Partial weight bearing should be provided 
with support for the first four to eight weeks.[59] It 
should be kept in mind that exercises to improve 
lumbopelvic stabilization in the rehabilitation plan are 
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important to protect and increase SN mobility. It is not 
surprising that most of the studies were conducted in 
patients diagnosed with PS, since the majority of DGS 
is PS. However, studies should also be carried out on 
IFI and ischiotunnel syndrome, there is a gap in the 
literature on this subject.

In conclusion, according to several authors, 
the term DGS should be restricted to cases where 
the syndrome originates from musculoskeletal 
causes,[58] excluding instances where the SN is 
compressed by space-occupying lesions such as 
tumors or post-traumatic or postoperative scarring 
around the SN. As evident, there is no consensus 
on exactly what situations the term DGS covers. 
However, it is more important to be aware of this 
region in our daily practice, rather than getting 
stuck in terms and definitions. Consequently, a 
specialist in physical medicine and rehabilitation 
must have a solid understanding of anatomy and 
biomechanics. In the light of this knowledge, the 
specialist should accurately diagnose patients 
through medical history and physical examination 
as part of the differential diagnosis process. 
Imaging methods, especially 3-T MRI, are highly 
beneficial for identifying anatomical structures 
causing entrapment of the SN, in addition to ruling 
out other diagnoses that may present with a similar 
clinical picture. Although perineural injections, 
performed for both diagnostic and therapeutic 
purposes, are widely used in treatment, physical 
therapy and exercise modalities should not be 
overlooked. Since existing studies predominantly 
focus on injection techniques, there is a need for 
research on exercise programs.
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