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Retro-trochanteric sciatica-like pain: current concept

Khaled Meknas • Oddmund Johansen •
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Abstract The aim of this manuscript is to review the

current knowledge in terms of retro-trochanteric pain

syndrome, make recommendations for diagnosis and dif-

ferential diagnosis and offer suggestions for treatment

options. The terminology in the literature is confusing and

these symptoms can be referred to as ‘greater trochanteric

pain syndrome’, ‘trochanteric bursitis’ and ‘trochanteritis’,

among other denominations. The authors focus on a special

type of sciatica, i.e. retro-trochanteric pain radiating down

to the lower extremity. The impact of different radio-

graphic assessments is discussed. The authors recommend

excluding pathology in the spine and pelvic area before

following their suggested treatment algorithm for sciatica-

like retro-trochanteric pain. Level of evidence II.

Keywords Piriformis � Obturatorius internus �
Trochanteric pain

Introduction

Pain localised to the hip region may be part of a symptom

pattern pointing towards several well-known diseases [2,

37, 39, 60, 70, 95]. Clinical history, findings and supple-

mentary examinations, such as standard radiographs and

MRI, might point towards treatable pathology in the back,

hip and even the knee. In some patients, the pain may have

serious consequences; however, it may be diffuse and have

a pattern that is not readily understood and treatment

attempts may not be successful. The aetiology of retro-

trochanteric pain is multifactorial and the clinical diagnosis

can be difficult to determine, as there are several possible

differential diagnoses, including intra-articular pathology,

extra-articular pathology and referred symptoms from the

lumbar spine and pelvis. ‘Greater trochanteric pain syn-

drome’ (GTPS) is a common denomination of these kinds

of symptom in the literature and it is estimated that it

affects between 10 and 25% of the population in indus-

trialised societies [15, 48, 83]. In primary care settings, the

incidence of GTPS is reported to be around 1.8 patients per

1,000 per year [48].

Tortolani et al. [89] found GTPS in 62.7% of 247

patients who had been evaluated by a spine surgeon for

radicular symptoms.

In a prospective, observational study involving 100

consecutive patients with rheumatoid arthritis, Raman and

Haslock [73] found that 15% of the patients had concom-

itant GTPS. The increased incidence of GTPS in women

and patients with leg length discrepancies, low back pain

(LBP) and knee pain suggests that changes in lower-limb

biomechanics and abnormal force vectors across the hip

may be predisposing factors.

In the literature, it has been reported that the prevalence

of GTPS in patients with hip pain in the absence of knee or

generalised pain is approximately 24% in women and 9%

in men [83]. This indicates that GTPS is common and

greater clinical awareness may identify patients for primary

prevention and therapy [83]. However, the overall
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incidence of true retro-trochanteric pain is unknown, as it is

often an exclusion diagnosis. Buttock pain and tenderness

extending from the sacrum to the greater trochanter,

together with pain radiating to the lower extremity, have

been described and the sciatic nerve has been suspected of

being irritated [7, 20, 53, 62, 82]. In some of these patients,

no clear clinical or radiographic pathology in the spine, hip

or knee can be found. It has also been claimed that soft

tissue pathology in the hip region may cause diffuse,

sometimes radiating pain [4, 5, 7].

This kind of retro-trochanteric pain with radiation has

been described as the ‘piriformis syndrome’ [4, 5, 29]. It

may be associated with trauma to the pelvis or buttock [7],

anatomical abnormalities like a bipartite piriformis muscle

[14, 40], the piriformis muscle lying anterior to the nerve

[82], or a hypertrophic muscle irritating the sciatic nerve

[62, 82] (Figs. 1, 2, 3, 4). Several other diagnoses must be

considered for patients with retro-trochanteric pain; they

include herniated discs, degenerative changes in the lum-

bosacral spine, spinal stenosis, osteoarthritis (OA) and

minor intra-articular pathology in the hip joint, such as

labral tears, and femuro-acetabular impingement (FAI).

Furthermore, gynaecological conditions, especially when

the right side is affected, should be borne in mind [100].

GTPS, or retro-trochanteric pain, as we would like to

call it, frequently radiates with paraesthesia and may often

lead to a referral for magnetic resonance imaging (MRI) to

consider disc herniation or other pathology, instead of

conducting a structured physical examination of the

affected soft tissue in the gluteal and hip region.

The aim of the study is to describe conditions which can

present as retro-trochanteric pain and to make suggestions

for investigation and treatment options.

Differential diagnosis

Disc herniation

LBP is very common and the number of cases with addi-

tional sciatic pain is low in comparison. The compression

of a nerve root is one of the most common causes of sci-

atica; a herniated disc compresses the root in 90% of cases

[39]. Other possible causes of sciatica include lumbar

spinal stenosis and, more rarely, tumours or cysts. Typical

dermatomal distribution of pain which worsens on cough-

ing, sneezing or straining, increased finger–floor distance

and sensory symptoms, such as numbness or paraesthesia,

are significant predictors of nerve root compression in

patients with low back pain radiating distally into the leg

[95].

Medical history and physical examination are the

mainstays of sciatica diagnosis. The straight leg raising test

or Lasegue’s test is commonly used in patients with sus-

pected sciatica. In addition, changes in the Achilles and

patellar tendon reflexes and reduced strength in the big toe,

ankle and knee are typical signs in patients with nerve root

compression. The distribution of pain radiating in the lower

limb, a characteristic and definitive feature of the condi-

tion, can sometimes be evaluated using pain drawings [39].

Fig. 1 The normal anatomy of

the sciatic nerve in relationship

to the piriformis muscle.
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Disc herniation is reported in 20–36% of individuals

without symptoms of sciatica or low back pain and, fur-

thermore, many patients with clinical symptoms of sciatica

do not display lumbar disc herniation on imaging [39].

Conservative treatment strategies for disc herniation are

primarily aimed at pain reduction, either by using analge-

sics or by the non-surgical reduction of pressure on the

nerve root using traction, spinal manipulation or

physiotherapy, for example. Conservative treatment regi-

mens are currently the first-line option for patients with

sciatica. The adequate management of pain and an active

approach, with patients being reassured and advised to

continue their daily activities as much as possible, is the

preferred treatment strategy [92].

If the patient has not improved after 6–8 weeks of

treatment, imaging should be considered to determine

Fig. 2 The bipartite piriformis

muscle. Copyright Catarina

Kartus

Fig. 3 The piriformis muscle

lying anterior to the sciatic

nerve. Copyright Catarina

Kartus
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whether a herniated disc with nerve root compression is

present. Surgery may be needed to relieve the pressure on

the nerve root. There are several surgical methods for

treating disc herniation; they include discectomy, micro-

discectomy, microendoscopic discectomy, transforaminal

endoscopic discectomy and chemonucleolysis. The cauda

equine syndrome is an absolute indication for immediate

surgery, but elective surgery is the treatment of choice for

unilateral sciatica [39].

Niu et al. [66] suggested that several patients had per-

sistent sciatica, despite lumbar decompression surgery for

lumbar disc herniation or stenosis, and the ‘piriformis

syndrome’ was subsequently confirmed through a positive

response to the injection of a local anaesthetic agent and

pain and weakness on forced passive internal rotation of

the extended hip (the Freiberg’s sign). Eleven of 12

patients in their study were thus successfully treated for the

‘piriformis syndrome’ with injections and conservative

treatment. The overall satisfaction rate was 83% and they

therefore suggested excluding the ‘piriformis syndrome’

before diagnosing lumbar radiculopathy.

Lumbar spinal stenosis

Lumbar spinal stenosis is defined as a narrowing of the

spinal canal. In some patients, this condition becomes

symptomatic. The classic presentation is that of bilateral

neurogenic claudication, defined as intermittent pain radi-

ating at varying degrees to the buttocks, thigh and leg,

which gets worse with prolonged standing, walking or

lumbar extension [70].

However, many individuals remain asymptomatic and

radiographic findings do not necessarily correlate with

clinical symptoms. Lumbar spinal stenosis occurs with

normal vertebral alignment, while some patients also suffer

from concomitant degenerative ‘spondylolisthesis’, which

is defined as the forward slipping of one lumbar vertebra in

relation to another with an intact neural arch. In most cases,

‘spondylolisthesis’ affects the L4–L5 level. It commonly

occurs in patients over the age of 50 and affects females six

times more frequently than males. Degenerative spondyl-

olisthesis is generally asymptomatic, but it can be associ-

ated with symptomatic lumbar spinal stenosis and

radiculopathy [70].

Treatment options are either non-surgical methods or

surgical intervention, depending on the severity of the

stenosis and the number of levels involved. Surgical fusion

and laminectomy are the methods most commonly used to

treat spinal stenosis [70].

The management of degenerative lumbar disease is

demanding. Non-surgical treatment consisting of oral pain

medication, epidural corticosteroid injections, traction and

spinal manipulation has been described with varying

results. Surgery may be necessary when the patient has

symptoms due to either instability or neurological com-

pression [92].

Osteoarthritis

Osteoarthritis (OA) is the most common form of arthritis

and a leading cause of chronic disability. OA characterised

by joint pain, tenderness, limitation of movement and a

Fig. 4 The sciatic nerve splits

and encircles the piriformis

muscle. Copyright Catarina

Kartus
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varying degree of inflammation is most common in the hip,

knee and hand joints.

Synovitis is an intrinsic component of OA, which

becomes more extensive as the disease progresses. It may

not be apparent clinically, but it can be detected by

arthroscopy, MRI and ultrasound. Synovitis may contribute

to the progression of cartilage degradation [2].

The conservative treatment for hip and knee OA

includes physiotherapy with an exercise and muscle

strengthening programme, cryotherapy and orthotic man-

agement, such as footwear or bracing. Furthermore, phar-

macotherapy with NSAIDs and analgesics is extensively

used in clinical settings, as are intra-articular injections

with corticosteroids.

However, the treatment of choice for advanced hip and

knee OA in elderly patients is still arthroplasty [60].

Contralateral knee OA, as well as ipsilateral knee and

hip OA, has been shown to be associated with GTPS [83,

97].

Piriformis syndrome

The piriformis muscle originates from the anterior surface

of the sacrum and inserts into the upper part of the greater

trochanter, passing out of the pelvis through the greater

sciatic notch.

Contracture of the piriformis muscle has been thought to

cause the ‘piriformis syndrome’, with a well-known clini-

cal picture with sciatica-like symptoms [52].

Back in 1928, Yoeman [99] reported that sciatica

might be caused by a periarthritis involving the anterior

sacroiliac ligament, the piriformis muscle and the adja-

cent branches of the sciatic nerve. In 1947, Robinson

[78] introduced the term ‘piriformis syndrome’. The

incidence of ‘piriformis syndrome’ among patients with

low back pain has been reported to be 5–36% [11, 68].

One MRI report of 61 patients has shown a lack of

nerve root compression in the lumbar spine in spite of

symptoms of sciatica in 16.4% of the patients and 4.9%

of all 61 patients were found to have the ‘piriformis

syndrome’ [100].

It has been argued that the piriformis muscle may

irritate the sciatic nerve due to an anatomical abnormality

such as a hypertrophic muscle. The entrapment and irri-

tation of the sciatic nerve in the hip region has largely

been thought to be influenced by the piriformis muscle.

Anatomical variations, such as a bipartite piriformis

muscle [14, 40] and the piriformis muscle lying anterior

to the nerve [82], have been described as irritating the

sciatic nerve (Figs. 2, 3, 4).

The aetiology of ‘piriformis syndrome’ is not clearly

known, although it has been argued that the pain syn-

drome may be caused by trauma to the pelvis or buttock

[7, 52], in addition to anatomical abnormalities of the

piriformis muscle, as mentioned above [14, 40], or as a

recurrent problem after spinal surgery [8]. Adhesions

between the piriformis muscle and the sciatic nerve have

been reported by Benson et al. [7]. Cox et al. [17] argued

that the gemelli-obturator internus muscles and the asso-

ciated bursa should be regarded as possible sources of

retro-trochanterically located sciatica-like pain. Overuse

of the piriformis muscle, e.g. repetitive trauma or sports

injury, was suggested to contribute to the ‘piriformis

syndrome’ by Mayrand et al. [52]. The ‘piriformis syn-

drome’ has also been reported as a complication follow-

ing hip replacement surgery [72, 90].

There are no laboratory or radiographic methods for

diagnosing the syndrome [4, 34, 42, 69, 79, 93], but there

are a few reports in the literature with regard to electro-

physiological analysis [22, 35].

A number of methods exist for the treatment of the

‘piriformis syndrome’ in the hip region. They include

physiotherapy [17, 37, 52], extracorporeal shock wave

therapy (ESWT) [23, 41], injections of anaesthetic agents

with or without steroids [8, 30, 62, 84] and the surgical

release of the tendon [7, 53, 85]. A surgical tenotomy of the

piriformis muscle tendon to relieve the nerve from the

pressure of the tense muscle has resulted in immediate pain

relief [8, 14, 82]. Dezawa et al. [18] even described an

arthroscopic technique for the release of the piriformis

tendon with promising results.

Obturatorius internus syndrome (OIS)

The obturator internus muscle is located inferior to the

piriformis and arises within the pelvis. It originates at the

medial surface of the pubis, covers the obturator foramen

and passes through the lesser sciatic notch to insert onto the

greater trochanter laterally.

There are 6 external rotator muscles of the hip: the

piriformis, superior gemellus, obturator internus, inferior

gemellus, obturator externus and quadratus femoris. They

are in close anatomical proximity to one another and they

work as a functional unit [69].

The tendon of the piriformis muscle was found to

have fused with the internal obturator tendon in 48 of

112 cases in an anatomical study [98], which can indi-

cate a strong interaction between the piriformis and

internal obturator muscles and the sciatic nerve, and it

also runs parallel to the piriformis muscle in its attach-

ment to the trochanter major. Pathology in the internal

obturator muscle may be obscured by the complex

anatomy in the region. Because of its proximity and

similarity in both structure and function, most treatments

for the ‘piriformis syndrome’ also affect the internal

obturator [11].
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Femoro-acetabular impingement (FAI)

Ganz et al. [25] suggested that the morphological abnor-

malities of the femoro-acetabular joint are possible

underlying sources of atraumatic hip problems in athletes.

The authors stated that FAI could be caused by structural

abnormalities in the proximal femoral neck (CAM), ace-

tabular rim (PINCER) and, more commonly, a combination

of these two pathologies. The articular cartilage damage

and acetabular labrum tears are caused by these morpho-

logical bone abnormalities and FAI is regarded as early hip

joint degeneration [24].

Patients with persistent deep groin pain, lateral or but-

tock pain with a present C-sign (Fig. 5), worsened by

prolonged sitting or standing, should be suspected of hav-

ing FAI.

When the disease is associated with labral tears, patients

may report mechanical symptoms, such as catching, lock-

ing and clicking [3, 33].

In high flexion and internal rotation movements, the

abutment and impingement of the labrum and cartilage

occurs. Occasionally, a mild injury or specific event may

be associated with the onset of pain [81]. On physical

examination, reduced ROM is manifest, mainly with pas-

sive flexion, internal rotation and the adduction of the

affected hip (impingement test) for the CAM-type FAI.

With PINCER-type FAI and postero-inferior impingement,

hip extension and external rotation may also elicit pain

[81].

An initial evaluation of all patients with suspected FAI

should include an AP radiograph of the pelvis, in addition

to standing AP and lateral views of the affected hip.

Radiographic findings seen in the initial stages of dis-

ease may include a prominence in the anterolateral femoral

head, the so-called pistol-grip deformity, or the femoral

head-and-neck junction [81].

The treatment options for patients with FAI start with

non-surgical treatment. Reducing the level of physical

activity and the restriction of specific physical activities,

especially those imposing excessive demands on the hip,

are encouraged. Non-steroidal anti-inflammatory drugs and

physiotherapy are the initial treatment. Physiotherapy can

identify activities that aggravate the pain and optimise the

alignment and mobility of the hip joint. However, there are

few studies that provide solid evidence of the efficacy of

the conservative management of FAI. Although conserva-

tive treatment may improve symptoms initially, labral and

chondral lesions may progress [81].

When the non-surgical treatment fails, surgical treat-

ment may be considered. The goal of surgical treatment is

to preserve the hip joint and prevent or delay the need for a

total hip replacement. During surgery, FAI is confirmed by

direct visualisation and the degree of labral and chondral

injuries is observed. A torn labrum is either debrided or

repaired, while delaminated cartilage is debrided to a stable

edge. Microfracture can be used if subchondral bone is

exposed [81].

Murphy et al. [64] reported a low complication rate after

the open surgical treatment of FAI, but hip arthroscopy is a

minimally invasive procedure and it can be used for both

the diagnostic and therapeutic management of FAI. The

arthroscopic approach involves less post-operative mor-

bidity and might allow patients to return to highly

demanding lifestyles. Philippon et al. [71] reported good

results after arthroscopic surgery for the treatment of FAI

and 35 of the 45 athletes (78%) remained active at a pro-

fessional level an average of 1.6 years after hip

arthroscopy.

Other conditions

Information about gynaecological conditions such as

pregnancy, concomitant dysmenorrhoea and cyclicity of

sciatica is important. MR imaging of the pelvic region

should be obtained because of its usefulness in detecting

some gynaecological abnormalities, such as ovarian cysts,

fluid in the Douglas pouch and retroversion of the uterus, as

well as abnormalities of the piriformis muscle. Of 61

patients, 10 (16.4%) displayed a lack of nerve root com-

pression, as seen in lumbar MR imaging, despite exhibiting

sciatica. MR imaging of the pelvic region was performed in

7 patients. Of these, 6 patients showed findings such as

hypertrophy of the piriformis, retroversion of the uterus,

hysteromyoma, fluid in the Douglas pouch and a cystic

lesion in the ovary [100]. It is worth considering that this

cohort study is limited; however, pathological conditions in

the pelvis and gynaecological diseases must be borne in

mind, especially when the right side is affected. Further-

more, it has been suggested that the sigmoid colon plays a

Fig. 5 The patient localises the pain by gripping the affected hip, just

above the greater trochanter, between the thumb and index finger,

thus forming the C-sign
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role in preventing pressure on or stimulation of the sacral

plexus on the left side [94].

Other authors have also reported pathological conditions

such as ovarian cysts, intra abdominal abscess, ectopic

endometriosis and retroversion of the uterus in patients

with sciatica [1, 94].

Tendon degeneration and retro-trochanteric pain

Degenerative tendon disorders and overuse injuries in

sports and repetitive occupational activities are major

problems in the general population, as well as being

difficult to treat [74, 96]. A better understanding of the

cellular interaction during tendon injury and degeneration

may help to increase the opportunity to treat the condi-

tion. The examination of the histological and ultrastruc-

tural characteristics of the peri-articular tendons in the

hip region could be one way of obtaining a better

understanding of the patho-physiological process in this

area.

Magra et al. [51] stated that the interaction between the

various intrinsic and extrinsic factors and the genetic

‘make-up’ of an individual may increase the likelihood of

one individual developing tendinopathy compared with

another. They speculated that gene therapy might prove to

be an effective method to aid tendon healing.

The morphological changes in tendinopathy have been

analysed in several studies [6, 38, 50, 59, 67], including the

shoulder [49, 59, 76, 77], elbow [65], patellar and Achilles

tendons [16, 46, 47, 61, 75, 80]. However, there is limited

information in the literature in terms of the ultrastructural

and histological changes in the tendons in the hip and

gluteal region. Lempainen et al. [43] confirmed tendinosis

using histological analysis in 103 cases of proximal ham-

string tendinopathy in athletes. Grimaldi et al. [27] used

MRI and showed a significantly smaller piriformis muscle

in patients with hip OA compared with patients with non-

osteoarthritic hips, while Broadhurst et al. [12] found an

abnormal piriformis morphology in a significant number of

patients with chronic buttock pain using ultrasonography.

Lequesne et al. [45] studied the correlation between MRI

findings and clinical and surgical findings in ‘refractory

greater trochanteric pain syndrome’. They found tears in

the gluteus medius and minimus tendons and they intro-

duced the term ‘hip rotator cuff syndrome’ [44]. Pathology

in the short rotators of the hip is regarded as a possible

source of retro-trochanterically located sciatica-like pain

[17].

In a case report, Mayrand et al. described piriformis

syndrome after a football injury and the authors suggested

that changes in muscular tension and gait pattern after

trauma contributed to overuse of the piriformis muscle,

resulting in ‘piriformis syndrome’ [52].

Some authors have suggested that pain in the osteoar-

thritic hip joint may be caused by spasm and pressure in the

surrounding muscles and tendons (short rotators and psoas

muscles) towards the joint capsule, which is richly inner-

vated [26, 28].

Howell et al. [31] studied 176 consecutive patients who

underwent total hip arthroplasty due to OA and identified a

20% prevalence of tears in the gluteus medius and mini-

mus. They also confirmed an increasing frequency of

abductor mechanism tears with age.

In a recently published study, Meknas et al. [54] per-

formed histological and ultrastructural analysis of tissue

samples from the internal obturator tendon. They found

that patients with OA of the hip had more scar tissue, more

glucos-amino-glycans (GAGs) and more precipitated cal-

cium salts in the degenerative tissue, as seen in the light

microscope (Fig. 6), as well as a change in fibril diameter

distribution and more non-collagenous and irregular extra-

cellular matrix (ECM), as seen in transmission electron

microscopy (TEM), compared with the samples from the

internal obturator tendon in patients with a fracture of the

collum femoris (FCF) (Figs. 7, 8).

These findings and the lack of distinct inflammatory

changes, as seen in the light microscope, therefore indicate

that the tendons in the OA group have undergone changes

similar to those described in tendons in other locations and

referred to as tendinosis. The authors suggested that it is

likely that the tendon pathology increases the symptoms

already experienced by osteoarthritic patients. There have

been no previous reports on whether the tendinous changes

around the hip are a normal pathophysiological process in

conjunction with the OA disease, or whether the disease

actually starts in the tendon and then proceeds to the joint,

in a similar manner to what is known as rotator cuff

arthropathy in the shoulder.

Domb et al. [19] have suggested that partial tears of the

gluteus medius and minimus tendon insertions to the

greater trochanter can be misdiagnosed as trochanteric

bursitis and this may be a source of chronic debilitating

lateral hip pain. The authors presented an endoscopic

technique that enables the visualisation, debridement and

repair of these tears. Furthermore, they suggested that the

diagnosis of gluteus tendinopathy or rupture should ini-

tially be made clinically. Clinical examination includes

palpation for tenderness, Trendelenburg testing, abduction

strength testing and resisted external rotation in the supine

position with the hip flexed at 90�.

Theoretically, the pathology in the short rotator muscle

tendons could contribute to the symptoms experienced by

patients with osteoarthritic hips or degenerative lumbar

disease. It is interesting to speculate that, by intervening

early in the tendinous disease, it might be possible to

reduce the symptoms of OA or even slow the process.
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The treatment of tendinosis in patients with mild and

moderate OA might therefore be an option in order to

reduce the symptoms. Injections of platelet-rich plasma,

physiotherapy and also radiofrequency microtenotomy of

the small rotator muscle tendons in the hip region are

treatment options to consider when it comes to reducing the

symptoms in these patients. Favourable results have been

reported after using microtenotomy for the treatment of

Fig. 6 a Normal tendon from a patient with a fracture of the collum

femoris. H&E staining, original magnification 9100. b Scar tissue

from a patient with OA indicating a ruptured tendon. H&E staining,

original magnification 9400. c Calcium deposits (black stain at
arrows) in the scar of a previously ruptured tendon in a patient with

OA. Van Kossa staining, original magnification 9400. d Moderately

increased amount of mucin, indicating GAGs between collagen

structures, in a patient with OA (blue stain at arrows). Alcian Blue/

Periodic Acid Schiff staining. Original magnification 9400 (repub-

lished with the kind permission of John Wiley and Sons)

Fig. 7 a TEM micrograph

showing fewer small and

medium-sized fibrils in a patient

with OA. Original magnification

X50,000. b Relative distribution

of the fibril diameter size in the

internal obturator tendon in a

group of patients with OA.

c TEM micrograph showing

more small and medium-sized

fibrils in a patient with a

fracture of the collum femoris

d Relative distribution of the

fibril diameter size in the

internal obturator tendon in a

group of patients with a fracture

of the collum femoris. Original

magnification X50,000

(republished with the kind

permission of John Wiley and

Sons)
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tendinosis in lateral epicondylitis [57] and patellar [87] and

rotator cuff tendinosis [88].

Diagnostic methods

History

In the clinical history, it is important to consider trauma or

other associated conditions which can influence the dis-

ease, such as spinal disorders and hip OA. Furthermore, do

the patients have pain at rest, during activity or at night?

The patients’ sitting and walking ability should be evalu-

ated, as well as the presence of limping. Have the patients

previously undergone any operations in the spine or pelvic

area? Any gynaecological history should also be

considered.

Specific symptoms

• Buttock pain and tenderness in the gluteal region and

retro-trochanterically, with the radiation of ‘sciatica-

like pain’, often unilateral but sometimes bilateral

• Loss of or disturbed sensation in the affected extremity

• Limping

• Intolerance of sitting more than 20–30 min [53]

Clinical examination and tests

• Buttock and leg pain during passive straight leg raising

performed by the examiner; the Lasegue’s sign

• Pain and weakness on resisted abduction and external

rotation of the thigh in a sitting position; the Pace sign

• Pain and weakness on forced passive internal rotation

of the extended thigh; the Freiberg sign

• Muscle hypotrophy in the affected extremity (chronic

cases)

• Positive Trendelenburg test

• Tenderness and pain aggravating with exacerbation of

the tight and leg numbness at deep digital palpation in

the gluteal and retro-trochanteric area

All these tests are reported to be positive in retro-tro-

chanteric pain syndrome, but they are poorly validated,

despite being frequently used in the clinical setting.

An injection of local anaesthetic in the area of the short

rotators may be helpful in examining whether the symp-

toms originate from the spine or from the retro-trochanteric

area.

Radiographic assessments

There are no laboratory or radiographic methods for

diagnosing the retro-trochanteric pain syndrome [4, 34, 42,

69, 79, 93]. However, standard antero-posterior radio-

graphs of the pelvis and hips, a lateral view of the hips and

either CT or MRI of the lumbar spine are recommended to

rule out the possibility that the symptoms experienced by

the patients originate from the spine or the hip joint.

When clinical and radiographic examinations raise a

suspicion that FAI is present in the hip, an MRI arthrogram

is helpful in revealing further intra-articular pathology such

as cartilage damage or labral tears. MRI of the pelvis and

retro-trochanteric area may also be helpful in recognising

pathological conditions in the short rotators of the hip, but

there are no reports in the literature in terms of the sensi-

tivity and specificity of an MRI in evaluations of this

condition.

The role of MRI is, however, also considered contro-

versial; Blankenbaker et al. [10] studied 256 hips of

patients with ‘trochanteric pain syndrome’ using MRI.

They found that 88% of asymptomatic hips had abnormal

findings, with hyperintensity signs in the trochanteric area,

and therefore concluded that MRI has high sensitivity to

pathology in conjunction with ‘trochanteric pain syn-

drome’, while Bird et al. [9] studied 24 patients with GTPS

Fig. 8 a TEM micrograph from a patient with a fracture of the

collum femoris, showing a homogeneous ECM, where collagen fibrils

are running in the same direction. Original magnification X3,000.

b TEM micrograph from a patient with OA, showing collagen fibrils

oriented in different directions representing a scar. Furthermore,

between the fibrils, empty spaces can be seen, representing non-

collagenous ECM. Original magnification X3,000 (republished with

the kind permission of John Wiley and Sons)

Knee Surg Sports Traumatol Arthrosc (2011) 19:1971–1985 1979

123



and a positive Trendelenburg sign and found approxi-

mately 46% gluteus medius tears and 63% gluteus medius

tendinosis.

Hwang et al. [32] described a ‘boomerang’-shaped fluid

collection between the obturator internus tendon and the

posterior grooved surface of the os ischium seen on MRI

images in two case reports. The authors suggested that

obturatorius internus bursitis might be considered in

patients with hip and buttock pain.

Treatment options

Once other abnormalities in the spine and the hip joint have

been excluded, the treatment options should focus on the

soft tissue in the retro-trochanteric area.

Non-surgical approaches for retro-trochanteric pain

syndrome

Non-steroidal anti-inflammatory drugs (NSAIDs) and

muscle relaxants have been reported to be beneficial in

patients with low back pain, including the piriformis syn-

drome [13, 91]. Fishman et al. [21] reported a good out-

come in patients with piriformis syndrome using NSAIDs,

muscle relaxants, ice and rest. Injections of anaesthetic

agents with or without steroids have been reported with

varying results [8, 30, 62, 84], but this kind of disease often

tends to be chronic and pharmacological treatment is rec-

ommended for a short time period. Physiotherapy is rec-

ommended as the first choice of treatment [17, 37, 52].

A number of methods exist for conservative treatment of

the ‘piriformis syndrome’ in the hip region. Extracorporeal

shock wave therapy (ESWT) has also been suggested [23,

41] and injections of platelet-rich plasma (PRP), as used in

other tendinopathies, can be an option [36, 58].

Many studies have focused on the relaxation of the piri-

formis muscle. Even though it is an external rotator, the

piriformis muscle has been found to rotate the femur inter-

nally when the hip is in flexion [37]. Meknas et al. [56] did

not choose to perform the stretching exercises in external

rotation. Assuming that a tense internal obturator muscle

caused the problems, a different procedure was chosen. To

our knowledge, there has been no description of a change in

action for the internal obturator muscle from external to

internal rotation when the hip is in flexion [37]. In the above

cohort study, Meknas et al. reported most pain during passive

internal rotation and this was therefore regarded as an effi-

cient stretching manoeuvre for the obturator muscle [56].

Maximum stretching of the internal obturator muscle

was thought to be obtained by passive internal rotation,

with simultaneous flexion and adduction of the hip. Gen-

eral stretching of the hip muscles was performed in addi-

tion, supported by the observation that most muscles

around the hip appear to be tense in patients with retro-

trochanteric pain syndrome. Specific attention was, how-

ever, paid to the small rotators, because their proximity to

the sciatic nerve could theoretically cause problems with

sciatica-like pain.

Direct massage by a physiotherapist of the tendons of

the small external rotators at their insertion at the tro-

chanter was also a part of the treatment programme.

Anatomically, the internal obturator muscle is deep to both

the piriformis muscle and the sciatic nerve and it runs

parallel to the piriformis in its attachment to the trochanter

major. Because of its proximity, similar pathway and

function, most conservative treatments for patients with

‘piriformis syndrome’ would affect the internal obturator

muscle as well [11]. Guvencer et al. [29] suggested that the

internal obturator, gemelli and quadratus femoris tendons

share common insertions with the piriformis tendon and

can thereby compensate for the loss of its function. The

fusion of the piriformis tendon with the obturator internus

tendon has previously been confirmed [98]. In the study by

Meknas et al. [56], clinical improvement was seen only

after the specific treatment programme. It has been sug-

gested that retro-trochanteric pain caused by the piriformis

or internal obturator syndrome is often under-diagnosed or

overlooked in the clinical setting, because the symptoms

may be similar to lumbar spine disorders, such as disc

herniations or spinal stenosis [11, 100].

Surgical treatment

Surgical release with tenotomy of the piriformis tendon to

relieve the nerve from the pressure of the tense muscle has

resulted in immediate pain relief, as reported by several

authors [8, 14, 82]. Dezawa et al. [18] even described an

arthroscopic technique for the release of the piriformis

tendon. An arthroscopic technique for the repair of tears to

the gluteus medius has been described by Domb et al. [19].

Moreover, in a review article, Strauss et al. [86] reported an

arthroscopic technique for gluteus medius repair using a

mechanical shaver to debride the tendon edges, a motorised

burr to decorticate and prepare the greater trochanter and a

suture anchor to adapt the tendon to the decorticated area.

Meknas et al. [53] performed surgical treatment on

patients with an expected ‘piriformis syndrome’. During

the surgical procedure, no pathology was found around the

piriformis muscle and tendon. Exploration, however,

revealed clear pathology in all cases, consisting of a very

tense internal obturator tendon, which had an impact on the

sciatic nerve. Meknas et al. [55] also described favourable

long-term improvement after surgical tenotomy of the ob-

turatorius internus in the same group of patients (Figs. 9,

10). In line with Meknas et al., Murata et al. [63] reported

an immediate improvement in a patient with a 21-month
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history of sciatic pain and numbness, after sectioning the

obturator internus muscle, which was found to be stretched

and clearly compressing the sciatic nerve. In the same

patient, however, the piriformis muscle did not compress

the sciatic nerve. The authors concluded that the obturator

internus muscle should be considered as a possible cause of

sciatic pain and the diagnosis of the obturator internus

syndrome can only be made by ruling out other possible

causes of sciatic pain, which is similar to the manner in

which the piriformis syndrome is diagnosed [63].

Surgical procedure

The patient is positioned in the lateral decubitus position

under general anaesthesia. To reduce bleeding, an injection

of 10 ml of 1% xylocaine and 5 lg/ml adrenalin is made

Fig. 9 The sciatic nerve and

the internal obturator tendon as

found during an operation for

retro-trochanteric pain

syndrome. The internal

obturator tendon is tense and

hypertrophic, lying in close

contact with the sciatic nerve,

which turns sharply over the

tendon [53]. Copyright Catarina

Kartus

Fig. 10 After sectioning the

internal obturator tendon, the

sciatic nerve is released from

the tendon. Copyright Catarina

Kartus
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from the subcutaneous area down to the piriformis fossa

using a spinal needle. The hip is in 30�–60� of flexion, the

knee is in slight flexion and a pillow is placed between the

knees to achieve abduction of the hip of approximately 15�.

The lateral portal is established 1–2 cm distal to the

anterior–superior iliac spine and in line with the anterior tip

of the greater trochanter to access the peri-trochanteric

space (Fig. 11). The arthroscope is introduced and directed

distally and posteriorly. The initial view should visualise

the insertion of the gluteus maximus to the posterior border

of the iliotibial band. The posterolateral portal is located

3–5 cm proximal to the posterior tip of the greater tro-

chanter directed towards the piriformis fossa (Fig. 11). A

shaver is then introduced through the posterolateral portal.

A trochanteric bursectomy is performed, while paying

attention to keep the shaver blade directed away from the

gluteus medius. When the piriformis tendon is identified, it

should be possible to identify the tendons of the gemellus

and obturatorius internus muscles (Fig. 12). The sciatic

nerve should now also be possible to visualise and care

must be taken to avoid nerve damage caused by the mo-

torised instrument or excessive traction. An electrode is

inserted through the posterolateral portal and a

Fig. 11 The lateral portal is located 1–2 cm distal to the anterior

superior iliac spine, in line with the tip of the greater trochanter. The

posterolateral portal is located 3–5 cm proximal to the posterior tip of

the greater trochanter, in line with the posterior edge of the trochanter,

directed towards the piriformis fossa. Copyright Khaled Meknas

Fig. 12 The gemellus-internal obturator complex is identified and

shows hyperaemia in this case. Copyright Khaled Meknas

Fig. 13 In this case, the microtenotomy is performed using an

electronic microdebrider. Copyright Khaled Meknas

No improvement after several months 

No improvement after several months 

No improvement after several months 

Retro-trochanteric Extracorporeal Shock Wave Therap y (ESWT) 
or 

Injection of Platelet Rich Plasma (PRP) 

Retro-trochanteric pain 
syndrome is diagnosed 

Rest and adjustment from repetitive over load, 
NSAIDs and non-opiod pain medication. 

Physiotherapy involving stretching and direct non-invasive treatment of the 
retro-trochanteric region 

Injection of local anaesthetic agents with steroids in the 
retro-trochanteric region 

Clinical examination points towards retro-
trochanteric pain syndrome 

Radiographic examinations of the spine and hip 
reveals no pathology

surgical release /microtenotomy of the 
affected retrotrochanteric tendon(s) 

Fig. 14 The treatment algorithm for retro-trochanteric pain

syndrome
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microtenotomy of the short rotator affecting the sciatic

nerve is performed (Fig. 13).

The postoperative management consists of partial

weight-bearing using crutches for 2 weeks and unrestricted

range of motion exercises. The above surgical approach has

shown promising short-term results (unpublished data by

Meknas et al.).

Conclusions

• A specific stretching programme aimed at relaxing the

internal obturator muscle and other muscles around the

hip can reduce the symptoms in patients with retro-

trochanteric pain and should be the first choice of

treatment.

• A tense, irritated obturatorius internus muscle tendon

should be considered as a possible source of sciatic

nerve impingement with radiating pain and should be

considered as a differential diagnosis for sciatica if the

patient reveals normal radiographic and clinical exam-

ination results directed towards the spine and hip joint.

• Surgical release of the internal obturator muscle can

result in both a short- and long-term reduction in pain in

patients with retro-trochanteric pain syndrome and

should be considered if conservative treatment fails.

• The impact of tendon degeneration and tendinopathy in

retro-trochanteric pain syndrome, as well as its impact

in the development of OA, appears to be a central

question which requires further research.

• A treatment algorithm for retro-trochanteric pain syn-

drome is presented in Fig. 14.
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