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           Introduction 

 The peritrochanteric space is an important area to be consid-
ered in the differential diagnosis of hip pain. Classically, tro-
chanteric bursitis has been defi ned as “tenderness to palpation 
over the greater trochanter with the patient in the side-lying 
position” [ 1 – 3 ]. However, recent studies have shown that 
adjacent structures are also involved, and bursal infl amma-
tion itself is rare [ 4 – 6 ]. The term, greater trochanteric pain 
syndrome (GTPS), encompasses all involved pathology in 
this region. Improved knowledge of the anatomy, pathology, 
advances in magnetic resonance imaging (MRI), evolution 
of hip arthroscopy and endoscopy, and more specifi c diag-
nostic criteria has led to better recognition and understand-
ing of this disease process [ 7 ]. 

 Greater trochanteric bursitis, external coxa saltans (snap-
ping hip), and gluteus medius and minimus pathology are 
distinct etiologies of GTPS [ 8 ,  9 ]. GTPS is a very common 
clinical entity with an incidence ranging from 10 to 25 % of 
the general population and a prevalence of 17.6 % [ 9 ,  10 ]. 
Patients usually present with a dull pain on the lateral aspect 
of the hip, occasionally with radiation posteriorly and into 
the thigh. Pain is typically exacerbated by excessive activity 
and direct pressure over the greater trochanter. Patients may 
have an antalgic gait or limp; however, range of motion is 
usually preserved. 

 Multiple risk factors for GTPS have been identifi ed. The 
most commonly affected age groups are those in the fourth to 
sixth decade of life. Gender appears to play a role, as women 
are affected three to four times more frequently than men 
[ 10 ]. It has been associated with ipsilateral knee osteoarthri-
tis, obesity, and low back pain among many others [ 9 ,  10 ]. 
A trochanter further lateral than the lateral border of the iliac 
crest has been shown to be a predisposing risk factor for 
GTPS [ 11 ]. 

 The etiology of GTPS is frequently due to overuse or 
acute direct trauma, especially falls [ 10 ]. Rarely, it may be 
due to crystal deposition or infection, especially tuberculo-
sis [ 12 ,  13 ]. Although a signifi cant portion of patients with 
trochanteric pain will respond to conservative management, 
with success rates reported at 60–90 %, a portion of patients 
will continue to experience disabling symptoms despite 
treatment directed at the trochanteric bursa [ 14 ]. Those 
affl icted with GTPS confer levels of disability and quality 
of life similar to those with end-stage hip osteoarthritis and 
are even less likely to be in full-time work [ 7 ]. Thus, an 
accurate diagnosis and timely treatment are of the utmost 
importance [ 15 ].  

    Anatomy 

 The anatomy of the peritrochanteric space has been well 
described [ 9 ,  16 ]. The precise anatomy of the tendon inser-
tions, bursae, and bony facets of the greater trochanter can be 
seen in Fig.  32.1a–c . Most individuals have three bursae 
peripheral to the greater trochanter, though four have been 
consistently described. The function of these fl uid-fi lled sacs 
is to provide cushion and aid in smooth motion of the gluteus 
tendons, iliotibial band (ITB), and tensor fascia lata [ 17 ]. 
The subgluteus maximus bursa is the largest. Located 
between the gluteus maximus muscle and gluteus medius 
tendon, lateral to the greater trochanter, it is most frequently 
implicated in GTPS and referred to as the “trochanteric 
bursa” [ 18 ].  
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 The most superfi cial structure of the peritrochanteric space 
is a fi bromuscular sheath composed of the gluteus maximus, 
tensor fascia lata, and ITB. The gluteus maximus inserts into 
the posterior aspect, while the tensor fascia lata inserts into the 
superior and anterior aspects of the ITB. The fascia lata that 
encloses these structures extends superiorly without muscle 
attachment to the tubercle of the iliac crest. Just distal to the 
hip joint, the ITB has a thick expansion—the gluteus maximus 
sling—that inserts on the posterolateral femur. The ITB 
crosses the knee joint distally and inserts onto Gerdy’s tuber-
cle on the anterolateral aspect of the proximal tibia. 

 The hip abductors consisting of the gluteus medius and 
minimus have been referred to as the “rotator cuff tears of the 
hip” [ 14 ,  19 ]. Table  32.1  shows similarities and differences 
between shoulder and hip rotator cuffs. The smaller gluteus 
minimus originates from the anterior inferior iliac spine 
(AIIS) to the posterior inferior iliac spine (PIIS), runs paral-
lel to the femoral neck, and inserts into both the hip capsule 
and lateral facet beneath the gluteus medius [ 20 ]. The fan- 
shaped gluteus medius originates from the anterior superior 
iliac spine (ASIS), outer edge of the iliac crest, and back to 
the posterior superior iliac spine (PSIS). Depending on the 
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  Fig. 32.1    ( a – c ) Anatomy of greater trochanter with tendinous insertion 
sites and bursae. ( a ) The three main bursae and their positions. ( b ) 
Geometry of greater trochanter with different facets. ( c ) Footprints of glu-
teus medius and minimus tendon insertions ( a – c : Used with permission 

from Domb BG, Nasser RM, Botser IB. Partial-thickness tears of the 
 gluteus medius: rationale and technique for trans-tendinous endoscopic 
repair. Arthroscopy. 2010; 26(12):1697–1705)       

   Table 32.1    Similarities and differences between shoulder and hip rotator cuffs   

 Shoulder rotator cuff  Hip rotator cuff 

 Functional anatomy 
 Internal rotator  Subscapularis  Iliopsoas 
 Stabilizers and rotators, initiation 
and assistance in abduction 

 Supraspinatus and infraspinatus  Gluteus medius and minimus 

 Abduction  Deltoid  Tensor fascia lata 
 Clinical presentation  Pain with motion  Tenderness over lateral aspect of hip 

 Tenderness  Weakness in abduction 
 Weakness in abduction 

 MRI/ultrasound  Visualized on MRI and ultrasound  Visualized on MRI and ultrasound 
 Mechanism  Degenerative tearing  Degenerative tearing 

 Acute trauma  Acute trauma 
 Arthroscopic evaluation  Articular tears can be visualized as either 

exposed footprint or delamination 
 Undersurface tears cannot be easily visualized 

  Used with permission from Domb BG, Nasser RM, Botser IB. Partial-thickness tears of the gluteus medius: rationale and technique for trans- 
tendinous endoscopic repair. Arthroscopy. 2010; 26(12):1697–1705  
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source, it has two or three insertion points on the greater 
 trochanter: the superoposterior facet has a thick insertion 
from the central posterior portion of the muscle, a thin, broad 
lateral component inserts onto the lateral facet, and a con-
tinuation onto the anterior facet that is not visible macro-
scopically [ 16 ,  21 ,  22 ].

   Using electromyography (EMG), Gottschalk et al. 
describe the primary function of the gluteus minimus and 
posterior gluteus medius as a stabilizer of the femoral head 
in the acetabulum during motion and gait [ 23 ]. The anterior 
and middle portions of the gluteus medius have a vertical 
pull and help initiate abduction, whereas the tensor fascia 
lata is the major abductor of the hip.  

    Differential Diagnosis 

 The diagnosis of GTPS can be complicated due to the multi-
ple possible sources of pain surrounding the hip girdle. The 
differential diagnosis includes intra-articular hip pathology, 
extra-articular hip pathology, and sources outside of the hip. 
Intra-articular sources include labral tears, loose bodies, fem-
oroacetabular impingement, capsular laxity, ligamentum teres 
rupture, and chondral damage. Extra-articular sources include 
stress fractures, piriformis syndrome, and neoplasm [ 24 ]. 
Sources of hip pain that are outside the hip include pathology 
of the superior gluteal nerve, meralgia paresthetica, lumbar 
spondylosis, and lumbar radiculopathy [ 20 ]. In regard to the 
latter two, a limp and hip abductor weakness may be present 
along with radiating pain, similar to GTPS. Also, patients 
with a history of total hip arthroplasty, especially through an 
anterolateral approach, may have iatrogenic injury to the 
abductor mechanism or its innervations [ 20 ]. A detailed his-
tory, physical exam, and the appropriate imaging will help to 
narrow the differential.  

    Imaging 

 Imaging has long been thought to be largely unnecessary for 
the diagnosis of GTPS. However, with cases refractory to 
standard conservative management, imaging can be very 
helpful. The most common imaging modalities include plain 
radiographs, ultrasound, and MRI. 

 Radiographs do not typically show specifi c abnormalities 
with regard to GTPS. A trochanter further lateral than the 
lateral border of the iliac crest has been shown to be a predis-
posing risk factor for GTPS [ 11 ]. Intrabursal calcifi cations, 
abductor calcifi c tendinosis, or enthesophytes of the greater 
trochanter may be seen but are not specifi c. Radiographs are 
also useful to rule out fracture or osteoarthritis of the hip. 

 Ultrasound can also aid in the diagnosis of GTPS. It can be 
especially useful in diagnosing abductor tendon pathology, as 

it has been shown to have a sensitivity of 79 % and positive 
predictive value of 100 %, rivaling that of MRI [ 25 ]. Dynamic 
ultrasound can be used to visually confi rm the diagnosis of 
external snapping hip [ 26 ]. 

 MRI is currently considered the gold standard for diag-
nosing GTPS [ 9 ,  27 ]. In the setting of GTPS, patients with 
abnormalities seen in T2-weighted images are signifi cantly 
more likely to have abductor tendinopathy [ 28 ]. Kingzett- 
Taylor et al. reviewed 250 hip MRIs for pain involving the 
buttock, lateral hip, and groin [ 29 ]. Gluteus medius and min-
imus tears were seen in 35 studies. They concluded that ten-
dinopathy is a frequent cause of GTPS and likely associated 
with trochanteric bursitis. However, another study cautioned 
that MRI might have a false-positive rate as high as 88 % 
when evaluating abductor tendon tears [ 30 ].  

    Treatment 

 Conservative management is effective for the great majority 
of greater trochanteric pain syndrome cases. Treatment 
begins with rest, refraining from pain exacerbating activities, 
ice, nonsteroidal anti-infl ammatory medications (NSAIDs), 
and physical therapy. Therapy focuses on stretching and 
strengthening of the iliotibial band (ITB) and gluteal mus-
cles. Independent or a combination of these measures can 
have a cure rate of greater than 90 % [ 31 ]. For refractory 
cases, glucocorticoid injections have been shown to return 
patients to their baseline activity level 49–100 % of the time 
[ 32 ]. Low-energy shock-wave therapy has also been shown 
to have superior improvement in visual analog scale and 
Harris hip scores compared with the primary outcome of 
other conservative measures [ 33 ,  34 ]. All of these options 
should be exhausted before surgical options are considered. 

 As with many surgical procedures, open techniques have 
given way to arthroscopic and endoscopic solutions. Hip 
arthroscopy has made signifi cant advances since its intro-
duction in 1931 and popularization during the late 1980s and 
early 1990s [ 35 – 37 ]. These surgical techniques and other 
technological achievements have helped expand hip arthros-
copy to extra-articular anatomic regions, which is considered 
peritrochanteric endoscopy. The peritrochanteric endoscopic 
borders are the tensor fascia lata and ITB laterally, the abduc-
tor tendons superomedially, the vastus lateralis inferomedi-
ally, and the gluteus maximus muscle superiorly and its 
tendon posteriorly [ 8 ]. 

 Hip arthroscopy and peritrochanteric endoscopy can be 
utilized based on surgical goals; however, portal placement, 
visualization pearls, and other procedural nuances have been 
described. Voos et al. suggest using the same portals used for 
evaluation of central and peripheral compartment disorders 
with the anterior portal offering best access to the peritro-
chanteric space [ 38 ]. This portal is made 1 cm lateral to the 
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anterior superior iliac spine within the interval of the tensor 
fascia lata and sartorius. For optimal access, safety, and 
hemostasis, balloon dissection has been shown to be superior 
to blunt dissection [ 39 ]. A standard 30° or 70° arthroscope is 
suffi cient for peritrochanteric endoscopy. 

 Case-based examples of common causes of greater tro-
chanteric pain syndrome will be outlined in this chapter. 
Multiple fi gures will be utilized to reveal the relationship 
between MRI imaging and intraoperative arthroscopy for 
each case. The three cases include:
    1.    Recalcitrant trochanteric bursitis   
   2.    External snapping hip   
   3.    Gluteus medius tear      

    Case 1: Recalcitrant Trochanteric Bursitis 

    History/Exam 

 A 45-year-old female presented to orthopedic clinic with an 
18-month history of right hip pain. The patient stated that the 
pain began while running. Initially, running was the only 
activity that bothered her; however, she began to experience 
pain with prolonged standing, sitting with the affected leg 
crossed, or lying on the affected side. She had an active life-
style that included running 2 miles 6 days per week but has 
since stopped. She located the pain to the lateral aspect of her 
hip and noted that it radiated down the lateral aspect of the 
thigh. She quantifi ed her pain as a 5 on a scale of 0–10. The 
pain was intermittent in nature. 

 She was initially seen by a chiropractor and was prescribed 
a course of physical therapy that included range of motion 
and strengthening exercises. This, however, exacerbated the 
patient’s pain to a 9 out of 10, and she discontinued physical 
therapy after 1 month. She subsequently sought treatment by 
her primary care physician who again recommended physical 
therapy with the addition of NSAIDs. However, due to the 
prior failure of physical therapy and an allergy to NSAIDs, 
she could not complete her recommendations. 

 On physical examination, her gait was normal without 
signs of Trendelenburg. The skin was normal—no ecchymo-
sis, erythema, or swelling. There was point tenderness to pal-
pation over the greater trochanter. Her hip range of motion 
was as follows: 120° of fl exion, 10° of internal rotation with 
pain, 30° of external rotation, and 30° of abduction. She 
experienced pain with resisted abduction and internal rota-
tion, but there were no signs of weakness. She had a positive 
FABER test and Ober’s test. Anterior impingement and 
internal snapping were also evident. She was otherwise neu-
rovascularly intact throughout the lower extremity. 

 After failing physical therapy and other conservative 
measures, the patient was offered a corticosteroid injection 
with local anesthetic into her right trochanteric bursa. The 
injection was conducted under ultrasound guidance. Within 
30 min, the patient’s pain had substantially improved. The 

injection provided 3–4 weeks of pain relief before symptoms 
began to return. 

    Imaging 
 Standard X-rays were obtained. Views including anterior/
posterior pelvis, right hip false profi le, bilateral Dunn views, 
and a right hip cross-table lateral. The joint spaces were well 
preserved. The patient did have a mild femoral cam lesion 
and a small crossover sign. There was no sign of antecedent 
trauma to the trochanter. 

 Typically, the diagnosis of trochanteric bursitis is clinical; 
however, due to the recalcitrant nature of the problem and 
signs of both intra- and extra-articular pathology, an MRI 
arthrogram was obtained to delineate other possible pathol-
ogy. Coronal fat-saturated T2-weighted images are shown in 
Fig.  32.2a–d , and axial fat-saturated T2-weighted images are 
shown in Fig.  32.3a–d .   

 Figure  32.2a  denotes the anatomic structures being scruti-
nized. A moderate amount of fl uid and edema is seen lateral 
to the greater trochanter suggesting bursitis as shown by the 
long thin arrow in Figs.  32.2a–d  and  32.3b–d . In addition to 
bursitis, mild signal heterogeneity can be seen in the sub-
stance and at the insertion of the abductor tendons indicating 
tendinosis without evidence of tear evidenced by the short 
fat arrow in Fig.  32.2b–d . A labral tear was also identifi ed. 

 The patient’s clinical and radiographic presentation was 
consistent with trochanteric bursitis, although she also had 
mild signs and symptoms of femoroacetabular impingement. 
Given her failure to improve with conservative treatment, the 
patient elected to proceed with surgery and was consented 
for right hip arthroscopy with labral treatment, femoral 
osteoplasty, acetabuloplasty, and peritrochanteric endoscopy 
with trochanteric bursectomy and debridement. The patient 
was counseled that if a gluteus medius tear was identifi ed, it 
would be repaired.   

    Arthroscopy 

 The patient was brought to operating room placed in the 
supine position on a traction table extension with a well- 
padded perineal post. Traction was applied to the hip under 
fl uoroscopy. An anterolateral portal was created fi rst, fol-
lowed by a more distal lateral accessory portal. A capsulot-
omy was made parallel to the acetabular rim connecting the 
two portals. Diagnostic arthroscopy and intra-articular pro-
cedures were completed fi rst. 

 A blunt obturator was used to reinsert the arthroscope into 
the peritrochanteric compartment through the mid-anterior 
portal. A thickened band of bursa is seen being probed in 
Fig.  32.4 . The shaver was introduced via the anterolateral por-
tal and trochanteric bursectomy, and peritrochanteric debride-
ment was performed. The remainder of the peritrochanteric 
space was examined, including the gluteus medius and maxi-
mus tendon insertions, which were found to be intact.   
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    Discussion 

 Trochanteric bursitis is usually self-limited and responds 
well to conservative treatment [ 2 ,  40 ]. Open or arthroscopic 
surgical management of this condition is effective but rarely 
necessary lending to a paucity of high-level research. Fox 
et al. retrospectively reported on 27 patients treated with 
arthroscopic bursectomy for recalcitrant trochanteric bursitis. 

At a minimum of 1 year, 23 out of 27 patients had “good or 
excellent” results immediately postoperative with no compli-
cations. Symptoms recurred in one patient at 1 year and two 
patients at 5 years. 

 A tight ITB rubbing over the greater trochanter is a docu-
mented etiology of trochanteric bursitis [ 41 ]. Thus, there are 
reports of modifying the ITB in addition to trochanteric bur-
sectomy during arthroscopic surgery. Farr et al. performed 

  Fig. 32.2    ( a ) Coronal fat-saturated T2-weighted image. The anatomic 
structures being scrutinized:  GM  gluteus medius,  FH  femoral head,  GT  
greater trochanter,  TB  trochanteric bursa,  ITB  iliotibial band. ( b, c ) Mild 
signal heterogeneity can be seen in the substance and at the insertion of 

the abductor tendons indicating tendinosis without evidence of tear evi-
denced by the  short fat arrow . ( b – d ) A moderate amount of fl uid and 
edema is seen lateral to the GT suggesting bursitis as shown by the  long 
thin arrow        

 

32 Peritrochanteric Space Disorders: Anatomy and Management



430

arthroscopic bursectomy along with an ITB release in two 
patients. They reported that both had complete relief of 
symptoms and returned to their preoperative occupational 
and recreational activities without recurrence. Govaert et al. 
also advocated for release of the ITB during surgical man-
agement of GTPS [ 42 ]. They treated fi ve patients with a 

follow-up of 6 weeks in which three were “satisfi ed” and two 
were “very satisfi ed.” One patient, however, developed a 
large hematoma that required open evacuation. Weinrauch 
et al. describe ultrasound-assisted arthroscopy to ensure ade-
quate decompression of the peritrochanteric space [ 43 ]. 
Strauss et al. believe releasing the posterior one third of the 

  Fig. 32.3    ( a ) Sagittal fat-saturated T2-weighted image. Surrounding 
anatomic structures in clockwise direction:  S  sartorius,  IP  iliopsoas,  FH  
femoral head,  OI  obturator internus,  PC  posterior column,  QF  quadra-
tus femoris,  GMx  gluteus maximus,  TB  trochanteric bursa,  GT  greater 

trochanter,  GM  gluteus medius,  TFL  tensor fascia lata,  RF  rectus femo-
ris. ( b – d ) A moderate amount of fl uid and edema is seen lateral to the 
GT suggesting bursitis as shown by the  long thin arrow        
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ITB is only necessary when there is clinical evidence of 
external snapping or ITB tightness (positive Ober’s test); 
otherwise, bursectomy alone is suffi cient [ 8 ]. 

 Baker et al. prospectively evaluated 30 patients with 
recalcitrant trochanteric bursitis following arthroscopic bur-
sectomy for a mean of 26.1 months [ 44 ]. Signifi cant improve-
ments in pain scores (7.2 preoperatively versus 3.1 
postoperatively) and Harris hip scores (51 preoperatively 
versus 77 postoperatively) were noted in the 25 patients 
available for follow-up. Of note, the authors “often noted 
scuffi ng or irritation of the gluteus medius and minimus ten-
dons and, occasionally frank tears of their insertions…that 
were treated with debridement of the edges and decompres-
sion of the area.” The precise number of patients with these 
fi ndings was not mentioned; therefore, it is diffi cult to apply 
their results to recalcitrant trochanteric bursitis, specifi cally. 
Their results should more appropriately be applied to patients 
with the general diagnosis of GTPS. In addition, the diagnos-
tic criteria used in this study were mainly clinical. MRIs 
were not routinely obtained. Of those that were available, 
“no attempt to correlate the MRI results with the fi ndings at 
the time of surgery” was made. 

 An isolated diagnosis of recalcitrant trochanteric bursitis 
is likely rare. Bird et al. reviewed the MRIs of 24 women 
with GTPS fi nding that 62.5 % had evidence of gluteus 
medius tendonitis, 45.8 % with gluteus medius tears, but 
only 8.3 % had objective evidence of trochanteric bursitis 
[ 4 ]. Additionally, Long et al. retrospectively reviewed the 
ultrasound fi ndings of 877 patients with GTPS [ 5 ]. Nearly 
80 % (700 patients) did not have bursitis on ultrasound, 
while 50 % (438 patients) had abductor tendinosis, and 

28.5 % (250 patients) had a thickened ITB. The case pre-
sented here had concomitant abductor tendinosis and femo-
roacetabular impingement with labral damage, in addition to 
the trochanteric bursitis. Therefore, when preoperatively 
planning for surgical management of recalcitrant trochan-
teric bursitis, there should be a high degree of suspicion for 
coexisting pathology in the peritrochanteric space as well as 
intra-articularly.   

    Case 2: External Snapping Hip 

    History/Exam 

 A 23-year-old female presents to the orthopedic clinic with 
long-standing bilateral hip pain, left side greater than the 
right. She states that since childhood, she has been able to 
“take her hip out of its socket” referring to a snapping/clunk-
ing sensation. As an adult, her pain has been increasing and 
is associated with same snapping during the last 4 years. Of 
recent, it has also begun to affect her knees. The hip pain is 
located on the lateral aspect of the hip, is intermittent, and is 
rated at 8 out of 10. She locates her knee pain to the antero-
lateral aspect of the knee just inferior to the joint line. Both 
her hip and knee pains increase with activity level. The only 
relieving factor she has found is ice. She has completed three 
courses of physical therapy of 6–8 weeks each without relief 
of symptoms. She has also had corticosteroid injections into 
bilateral greater trochanteric bursas and knee joints without 
improvement. 

 On physical examination, she appears healthy. 
Examination of her gait and overall alignment reveals mild 
genu valgum but a normal heel-to-toe gait. Her bilateral hip 
range of motion is as follows: 120° of fl exion, 30° of internal 
rotation with pain, 50° of external rotation with pain, and 50° 
of abduction. She denies pain directly over the greater tro-
chanters, however, does admit to tenderness over the pirifor-
mis. With the patient lying on her side, affected side up, 
fl exing the hip while palpating the greater trochanter reveals 
a snapping sensation of the IT band over the trochanter. 
Applying a fi rm pressure relieves the snapping. The patient 
also exhibits a positive Ober’s test. Of note, the patient did 
also exhibit signs of internal impingement and internal 
snapping. 

 Examination of the patient’s knees does not show any 
effusion or erythema. Bilateral knee range of motion is 130° 
fl exion with pain to −5° extension. She is tender to palpation 
over Gerdy’s tubercle of the bilateral tibias. There is no 
patellar instability, but there is crepitus and mild tenderness 
to palpation at the inferior pole of the patella. Muscle testing 
of the lower extremities reveals 5/5 strength bilaterally. 
Additionally, bilateral lower extremities are neurovascularly 
intact.  

  Fig. 32.4    Thickened band of bursa is seen being probed       
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    Imaging 

 X-rays included a supine AP view of the pelvis, bilateral 
false profi le and Dunn views, and a cross-table lateral view. 
Joint spaces are preserved bilaterally. There is a 20 % cross-
over sign bilaterally. 

 An MRI arthrogram was conducted due to the patient’s 
anterior impingement symptoms in order to further delineate 
a labral tear—the pathology and treatment of the labral tear 
will not be discussed in this chapter. Figures  32.5a–d  and 

 32.6a–d  depicts coronal and axial T2 fat-saturated weighted 
MRI cuts moving from anterior to posterior and inferior to 
superior, respectively. A thin black line lateral to the greater 
trochanter (GT) represents the iliotibial band (ITB). The glu-
teus medius tendon is also identifi ed (GMd) in Fig.  32.5a . 
Figure  32.5b–d  depict slight thickening of the trochanteric 
bursa (TB) with a very mild increase in signal intensity. The 
iliotibial band (ITB) does not demonstrate signifi cant abnor-
malities in these cuts. The axial sequences, however, are 
more useful to show areas of thickening of the iliotibial band 

  Fig. 32.5    ( a ) Coronal T2 fat-saturated weighted MRI. A  thin black line  
lateral to the greater trochanter (GT) represents the iliotibial band 
(ITB). The gluteus medius tendon is also identifi ed (GMd). ( b – d ) 

Coronal T2 fat-saturated weighted MRI. There is slight thickening of 
the trochanteric bursa (TB) with mild increase in signal intensity 
between the GT and ITB       
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in the sagittal plane. An area of thickened ITB can be seen 
just anterolateral to the greater trochanter in contrast to the 
posterolateral ITB seen in Fig.  32.6a–d .   

 The patient failed all conservative management of 
the external snapping hip related to a contracted ITB. The 
decision was then made to proceed with surgery. The patient 
was informed of the risks, benefi ts, and alternatives of 
 trochanteric bursectomy, IT band release, with possible 
labral repair, debridement, or reconstruction. The patient 
understood and agreed to proceed with surgery.  

    Arthroscopy 

 The patient was brought to operating room placed in the 
supine position on a traction table extension with a 
well- padded perineal post. Traction was applied to the hip 
under fl uoroscopy. An anterolateral portal was created fi rst, 
followed by a more distal lateral accessory portal. A capsu-
lotomy was made parallel to the acetabular rim connecting 
the two portals. Diagnostic arthroscopy and intra-articular 
procedures were completed fi rst. A capsular plication was 

  Fig. 32.6    ( a ) Axial T2 fat-saturated weighted MRI. An area of thick-
ened ITB can be seen just anterolateral to the GT in contrast to the 
normal appearing posterolateral ITB. ( b – d ) Axial T2 fat-saturated 
weighted MRI. An area of thickened ITB can be seen just anterolateral 

to the GT in contrast to the normal appearing posterolateral ITB. There 
is slight thickening of the trochanteric bursa (TB) with mild increase in 
signal intensity between the GT and ITB       
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completed prior to turning attention to the peritrochanteric 
space. 

 The arthroscope was placed into the peritrochanteric 
compartment via a mid-anterior portal and the shaver through 
the anterolateral portal (Fig.  32.7 ). Trochanteric bursectomy 
and debridement were performed (Fig.  32.8 ). The entire 
peritrochanteric space was examined, including the gluteus 
medius and maximus tendon insertions. No abductor pathol-
ogy could be identifi ed. Next, a radiofrequency wand was 
used to perform a cruciform-shaped incision in the IT band 
in the area overlying the greater trochanter to address the 
external snapping hip (Figs.  32.9 ,  32.10  and  32.11 ).       

    Discussion 

 External coxa saltans, or external snapping hip, is most com-
monly due to thickened portions of the posterior ITB or the 
anterior border of the gluteus maximus sliding over the 
greater trochanter [ 45 ]. Flexing the hip causes the posterior 
thickened band to snap anteriorly in relation to the greater 
trochanter. Asymptomatic snapping should be considered a 
normal occurrence [ 46 ]. The main cause for increased tension 
in the ITB is still unknown as the biomechanical repercus-
sions of its modifi cation [ 47 ]. 

 Though modifying the ITB is an accepted treatment for 
refractory external snapping hip, the manner in which it is 
modifi ed has various descriptions in the literature. Open 
Z-lengthening of the ITB was fi rst described in 1983 with 
several modifi cations and reported outcomes in the following 

years [ 46 ,  48 – 50 ]. Until recently, only open procedures had 
been described. 

 Ilizaliturri et al. was fi rst to describe an all-endoscopic 
technique in 2006 [ 51 ]. They prospectively reported on a con-
secutive series of 11 hips. All were clinically diagnosed with 

  Fig. 32.7    Peritrochanteric endoscopy of the left hip. The arthroscope is 
inserted in the distal mid-anterior portal viewing cephalad. Note the tro-
chanteric bursa (TB) present prior to shaver insertion and bursectomy       

  Fig. 32.8    Peritrochanteric endoscopy of the left hip. The arthroscope 
is inserted in the distal mid-anterior portal viewing cephalad. With the 
bursal tissue removed, the gluteus medius (GM), vastus lateralis (VL), 
and trochanteric space (TS) can be identifi ed. No tears of the gluteus 
medius tendon are identifi ed       

  Fig. 32.9    Peritrochanteric endoscopy of the left hip. The arthroscope 
is inserted in the distal mid-anterior portal viewing cephalad and lateral. 
The electrocautery is being used to divide the iliotibial band (ITB) over-
lying the trochanter       
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external snapping hip, had failed conservative management, 
and were treated with a diamond-shaped partial resection of 
ITB directly overlying the greater trochanter along with 
 trochanteric bursectomy. At an average follow-up of 2 years, 
one patient had painless snapping, while the remainder had 
no complaints and returned to a preoperative level of activity. 
Zini et al. reported similar results on 15 retrospectively 
reviewed patients [ 52 ]. In contrast to Ilizaturi et al., the ITB 

was transversally released [ 51 ]. They report signifi cant 
improvements in visual analog scale (VAS) scores. All 
patients returned to preoperative levels of activity without 
revisions or complications; however, 40 % did admit to “very 
slight” pain with strenuous sporting activities. 

 Polsello et al. hypothesized that endoscopic release of the 
gluteus maximus tendon (GMT) near its insertion at the linea 
aspera would have a similar effect on ITB tension and pro-
vide similar results for treating symptomatic external snap-
ping hip [ 47 ]. Eight patients (nine hips) were treated with 
endoscopic GMT release and retrospectively reviewed with 
an average follow-up of 22 months. Seven of the eight 
patients achieved resolution of the pain and snapping after 
the initial procedure. One patient required a revision proce-
dure for complete relief. All eight patients returned to their 
previous level of activity. 

 Voos et al. give a detailed description with specifi c dimen-
sions of an ITB release [ 38 ]. They state it should be per-
formed along the posterolateral portion of the greater 
trochanter, beginning at the vastus tubercle insertion extend-
ing to the tip of the greater trochanter. The release should be 
a Z-type of 1 cm anterior, 3 cm distal, and 1 cm posterior 
with slight variation based on the fi bers under the greatest 
amount of tension. 

 The senior author (B.G.D.) prefers a cruciform incision of 
the ITB for external snapping hip along with trochanteric 
bursectomy. Though evidence is sparse regarding endo-
scopic modifi cations for treatment of external snapping hip, 
our early experience has demonstrated this to be a safe and 
effective treatment option.   

    Case 3: Gluteus Medius Tear 

    History/Physical 

 A 66-year-old female was referred by an orthopedic surgeon 
for evaluation of left lateral hip pain. The patient reports pain 
for 2 years that has progressively worsened. It is aggravated 
by bending to and sleeping on the left side as well as 
 prolonged sitting. She has completed a 4-week course of 
physical therapy that exacerbated her pain. She received a 
corticosteroid injection into her trochanteric bursa that did 
help relieve her pain temporarily. 

 Physical examination reveals a left-sided Trendelenburg 
gait. Left hip range of motion is 120° of fl exion, 30° of inter-
nal rotation, 50° of external rotation with pain, and 50° of 
abduction. She has signifi cant tenderness to palpation over 
her greater trochanter, but the remainder of her bony 
 landmarks is asymptomatic. She has a positive FABER sign 
but no signs of impingement or snapping. Ober’s test is nega-
tive. Her strength is 5/5 throughout the right lower extremity 
with the exception of her abductors, which are 4/5 with pain. 
She is otherwise neurovascularly intact.  

  Fig. 32.10    Peritrochanteric endoscopy of the left hip. The arthroscope 
is inserted in the distal mid-anterior portal viewing cephalad and lateral. 
The electrocautery is being used to divide the iliotibial band (ITB) over-
lying the trochanter       

  Fig. 32.11    Peritrochanteric endoscopy of the left hip. The arthroscope 
is inserted in the distal mid-anterior portal viewing cephalad and lateral. 
The electrocautery has divided the iliotibial band (ITB)       
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    Imaging 

 Multiple X-ray views of the patient’s pelvis and hips were 
obtained. Joint spaces are intact bilaterally; however, there is 
mild osteophyte formation on the lateral aspect of bilateral 
acetabulums. In addition, bilateral greater trochanters exhibit 

enthesophyte changes. Using the Tonnis classifi cation of 
grading hip osteoarthritis, the patient’s radiographic changes 
are consistent with grade 1. 

 MRI was obtained for suspicion of an abductor tendon 
tear. Osseous structures are without bony edema or abnor-
malities. Figures  32.12a–d  and  32.13a–e  depict coronal and 

  Fig. 32.12    ( a ) Coronal T2 fat-saturated weighted MRI. A high-grade 
partial-thickness tear of the gluteus minimus (GMn) is seen. ( b ) Coronal 
T2 fat-saturated weighted MRI. A high-grade partial-thickness tear of 
the gluteus minimus (GMn) and a full-thickness tear of the gluteus 
medius (GMd) tendon from its greater trochanteric (GT) insertion are 

seen. ( c ,  d ) Coronal T2 fat-saturated weighted MRI. A full-thickness 
tear of the gluteus medius (GMd) tendon from its greater trochanteric 
(GT) insertion is seen. Because the gluteus inserts onto the anterior 
facet of the greater trochanter, it is no longer seen as sequences progress 
posteriorly       

  Fig. 32.13    ( a ,  b ) Axial T2 fat-saturated weighted MRI. Increased sig-
nal intensity lateral to the greater trochanter can be attributed to tearing/
tendinosis of the gluteus medius (GMd) tendon at its insertion as well 
as trochanteric bursitis. ( c – e ) Axial T2 fat-saturated weighted MRI. As 

sequences move superiorly, more of the femoral head (FH) and less of 
the GT are visible. Increased signal intensity superior to the greater 
trochanter can be attributed to intra-substance tearing/tendinosis of the 
gluteus medius (GMd) tendon         
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axial T2 fat-saturated weighted MRI cuts, respectively. 
A high-grade partial-thickness tear of the gluteus minimus 
(GMn) is seen in Fig.  32.12a–b , and a full-thickness tear of 
the gluteus medius (GMd) tendon from its greater trochan-
teric insertion is seen in Figs.  32.12b–d  and  32.13b–e . 
Fraying of the acetabular labrum was noted with a small 
superior tear. Chondral surfaces were thinned but intact.    

    Arthroscopy 

 The patient continued to have debilitating pain despite con-
servative management of her abductor tendon tears. A deci-
sion was made to proceed with left hip peritrochanteric 
endoscopy with gluteus medius repair and trochanteric bur-
sectomy. The plan also included diagnostic hip arthroscopy 
with treatment as indicated. The patient was made aware 
that the arthritis currently seen in her hip would not be treated 
by the procedure nor was there any evidence that it would 
slow the progression of arthritis. 

 Positioning, set-up, and portal placement were performed 
in a similar fashion as the previous cases in this chapter. The 
labral tear was found to be stable and was therefore selec-
tively debrided. The peritrochanteric space was then entered. 
An additional posterolateral portal was also created in 
this case. 

 As in the previous cases, trochanteric bursectomy and 
debridement were carried out in a similar fashion with the 
arthroscope in the mid-anterior portal and shaver in the 
anterolateral portal. Examination of the gluteus medius ten-
don insertion confi rmed a full-thickness tear (Fig.  32.14 ). In 
preparation for reinsertion, the lateral facet of the greater tro-
chanter was decorticated to create a bleeding bed of bone for 
healing using the burr (Fig.  32.15 ). To complete the repair, 
an anchor was placed in the lateral facet under fl uoroscopy, 
and two horizontal mattress sutures were passed through the 
tendon (Fig.  32.16 ). This was repeated with a second anchor 
for better tissue approximation (Fig.  32.17 ). The sutures 
were then tied down with standard arthroscopic knot-tying 
technique, achieving excellent closure of the tendon over the 
lateral facet (Fig.  32.18 ).       

    Discussion 

 Once thought of as a rare clinical entity, it is likely that the 
prevalence of gluteus medius and minimus tendon tear has 
been underdiagnosed [ 53 ]. The ever-increasing interest and 
possibilities in hip arthroscopy and endoscopy have teased 
this diagnosis out from under the broad category of GTPS 
and the mislabeling of it as “trochanteric bursitis.” Many 
cases are labeled as “recalcitrant trochanteric bursitis” that 
have failed to improve with extensive conservative measures. 

While literature surrounding the treatment of gluteus medius 
tendon tears is lacking in comparison to the rotator cuff of 
the shoulder, indications for treatment may be similar [ 38 ]. 

  Fig. 32.14    Left hip peritrochanteric endoscopy viewing cephalad and 
medial from the distal mid-anterior portal. The gluteus medius (GM) 
muscle and tendon (GMT) are visible. Note the full-thickness tear 
( arrow ) involving the gluteus medius tendon       

  Fig. 32.15    Left hip peritrochanteric endoscopy viewing cephalad and 
medial from the distal mid-anterior portal. The underlying trochanter 
(T) can be visualized. The probe is elevating the fi bers of the gluteus 
medius tendon (GMT)       
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 Endoscopic treatment of these tears has only been 
described within the last decade. Voos et al. were the fi rst to 
describe an endoscopic repair of the gluteus medius in 2007 

[ 38 ]. Their technique mirrors that of an arthroscopic rotator 
cuff repair of the shoulder: the tendon edges and its attach-
ment site were debrided. Suture anchors were placed into the 
tendon footprint (with or without fl uoroscopic guidance). 
The sutures were then retrieved and passed through the ten-
don edges and tied under arthroscopic visualization. Voos 
et al. later reported outcomes of the procedure in 2009 [ 54 ]. 
They prospectively evaluated ten patients with gluteus 
medius tears diagnosed by physical exam and MRI that had 
failed extensive conservative measures. At a mean follow-up 
of 25 months, all ten patients had complete resolution of pain 
and regained 5 out of 5 motor strength with hip abduction. 

 Three other studies published in 2013 have shown compa-
rable results (level IV evidence case series). Domb et al. iden-
tifi ed 15 patients—six with partial-thickness and nine with 
full-thickness tears [ 55 ]. At an average f/u of 27.9 months, 
14/15 patients had postoperative improvement of 30 or more 
points in four hip-specifi c scores, and satisfaction rated from 
good to excellent. It should be noted, however, that all 
patients had labral procedures (10 debridements, 4 repairs, 1 
reconstruction), and nearly half of them were treated for 
 femoroacetabular impingement (3  acetabuloplasty, 4 femo-
roplasty) as well. Thaunat et al. describe partial- thickness 
undersurface tears repaired in four patients [ 56 ]. At 6 months 
follow-up, the mean modifi ed Harris hip score (mHHS) rose 
from 36.75 to 72.25. Finally, McCormick et al. reported the 
endoscopic treatment of ten patients with a mean follow-up 

  Fig. 32.16    Left hip peritrochanteric endoscopy viewing cephalad and 
medial from the distal mid-anterior portal. A suture anchor (SA) is 
being placed in the underlying trochanter (T)       

  Fig. 32.17    Left hip peritrochanteric endoscopy viewing cephalad and 
medial from the distal mid-anterior portal after insertion of two double- 
loaded suture anchors and suture passage. Gluteus medius tendon (GMT)       

  Fig. 32.18    Left hip peritrochanteric endoscopy viewing cephalad and 
medial from the distal mid-anterior portal after insertion of two double- 
loaded suture anchors and suture passage. The sutures are now tied 
which approximates the gluteus medius tendon (GMT) to the trochanter       
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of 23 months [ 57 ]. Average mHHS, hip outcome scores 
(HOS)—activities of daily living, and HOS—sports were 
84.7, 89.1, and 76.8. All patients rated their level of activity 
as “normal or near normal,” and 9 out of 10 said they would 
undergo the procedure again. 

 Surgical techniques, tear patterns, and biomechanical 
studies are all in their infancy. Byrd describes techniques for 
access to the peritrochanteric space, tear-specifi c gluteus 
medius repair akin to rotator cuff repair, and repair with 
double- row fi xation [ 58 ]. Domb et al. describe a trans- 
tendinous approach for partial-thickness tears and the cre-
ation of an optional iliotibial window [ 59 ]. Yanke et al. also 
report a case of a musculotendinous junction tear repaired 
endoscopically [ 60 ]. 

 Dishkin-Paset et al. compared biomechanical fi xation sta-
bility of two specifi c gluteus medius arthroscopic repair tech-
niques in cadaveric specimens [ 61 ]. The double-row repair 
with massive cuff stitches was not signifi cantly  different 
from the double-row repair with knotless lateral anchors.   

    Conclusion 

 Diagnosing lateral hip pain that is tender to palpation has 
become more sophisticated than “trochanteric bursitis.” 
A careful history, physical exam, and appropriate imaging 
are crucial to initiate the proper treatment. The vast majority 
of cases of GTPS will resolve with appropriate conservative 
management. For refractory cases, endoscopic treatment has 
become a viable, safe, and effective method of treating these 
patients.     
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