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Pain around the greater trochanter is still a common clinical
problem that may be secondary to a variety of either intra-
articular or periarticular pathologies that include trauma,
osteonecrosis, infection, stress fractures of the femoral neck,
radiated pain from the spine, entrapment neuropathies,
trochanteric bursitis, and tendinopathies of the gluteus med-
ius and minimus muscles. However, gluteal tendon patholo-
gies are one of the most common pathologies causing lateral
hip pain. Ultrasound (US) is able to distinguish gluteus
tendinopathy from trochanteric bursitis, assess snapping
hip related to the iliotibial band, and differentiate Morel-
Lavallée lesions from other masses.1,2 However, the primary
indications for a US examination of the lateral hip are
tendinopathy and bursitis around the trochanteric region.3–5

The pathogenesis of greater trochanteric pain syndrome is
not completely understood, although rheumatologists and
orthopedic surgeons are becoming increasingly aware that
local microtrauma leading to tears of the abductor tendons
may be a leading cause of this syndrome.6,7 From the patho-
physiologic point of view, some analogies between gluteal
tendinopathy and shoulder impingement can be hypothe-

sized, with attrition of the fasciae latae against the tendons of
the gluteus medius and minimus and the trochanteric bursa,
similar to that of the acromion with the rotator cuff and the
subacromial-subdeltoid bursa.8

Symptoms are typically located unilaterally, although de-
generative findings may often be seen bilaterally. Gluteal
tendinopathy most frequently occurs in late middle-aged
women. The range of hipmotion is not affected, but the patient
reports painwhen lying on the affected side or climbing stairs.
Standard radiographs may reveal either intratendinous or
bursal calcifications, or enthesopathy, although pathologic
changes are not detectable in most patients. Because underly-
ing pathologies cannot be distinguished on the basis of clinical
examination and findings, they are conventionally grouped in
the greater trochanteric pain syndrome.9 US has the potential
to delineate the conditions in greater trochanteric pain syn-
drome described in this review.

Tendinopathy

Greater trochanteric pain syndrome is commonly due to
gluteus minimus and medius overuse or injury rather than
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Abstract Pain around the greater trochanter is still a common clinical problem that may be
secondary to a variety of either intra-articular or periarticular pathologies. Gluteal
tendon pathologies are one of the primary causes of greater trochanteric pain, with
attrition of the fasciae latae against the gluteus medius and minimus tendons, and the
trochanteric bursa being possible causes. Key sonographic findings of gluteal tendin-
opathy, bursitis, and differential diagnosis are described in this overview. Clinical
diagnosis and treatment of greater trochanteric pain syndrome is still challenging;
therefore ultrasound is helpful to localize the origin of pain, determine underlying
pathology, and, based on these findings, to guide local aspiration and/or injection in
cases of tendinopathy and/or bursitis.
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trochanteric bursitis only. Patients typically complain of a
pinpoint pain over the lateral and posterior aspect of the
greater trochanter associated with tenderness at deep pres-
sure. Because of this predominant finding, sonopalpation is
extremely helpful in localization of the pain origin and for
further therapeutic managements such as sonographic-guid-
ed injections for these conditions.

The concept of the four greater trochanter facets is well
demonstrated by US aiding in correct identification of the
affected tendons.10,11 The gluteus minimus and gluteus med-
ius tendons attach onto the anterior and lateral facets,
respectively. This appearance has been likened to the rotator
cuff of the shoulder.8 The gluteus minimus insertion is
variable and ranges from a triangular to an irregular L shape
at the anterior facet. The anterior gluteusmedius tendon has a

broad attachment on the lateral facet, whereas the posterior
part has also a narrow attachment on the superolateral facet.
Most patients exhibit abnormalities in the anterior and
posterior portion of the gluteus medius; an effusion inside
the trochanteric bursa can be an associated finding (►Fig. 1).

US signs of gluteal tendinopathy are based on the devel-
opment of different tendinotic stages. Tendinosis is defined
by a loss of fibrillar echotexture, loss of echogenicity due to
edema and mucoid degeneration, heterogeneous echogenic-
ity, altogether often present with tendon thickening that can
be diffuse or focal. The tendon of the gluteus minimus or the
anterior and posterior tendons of the gluteus medius can be
involved alone or in association. However, the anterior por-
tion of the gluteus medius is the most commonly affected;
only a minority of patients show changes in the gluteus
minimus.6 Increased vascularity on color Doppler is an un-
common finding.12 The affected tendon may be tender to
sonopalpation.

Calcific tendinosis within the gluteal tendons or at the
insertion in terms of enthesopathy can be further present and
is better seen on US than MRI by showing hyperechoic well-
defined or ill-defined echogenic depositions (►Fig. 2). US can
be used to guide aspiration to treat these calcifications.

Tendon Tears

Tendon tears are manifested by tendon thinning and partial-
or full-thickness anechoic defectswithin the tendon (►Fig. 3).
Partial-thickness tears typically involve the deep portion of
the anterior gluteus medius tendon.6 Ruptures can also be
found at the insertion and in the tendon substance itself. In
full-thickness tears, the tendon appears retracted proximally
with anechoic effusion related to the hematoma seen be-
tween it and the naked greater trochanter filling the trochan-
teric bursa. A “bold” facet with absence of tendon fibers is
compatiblewith a complete tear (►Figs. 4–6). Musclewasting

Fig. 1 Gluteus medius (Gmed) tendinopathy and bursal fluid. US
image longitudinal to gluteus medius shows heterogeneous echoge-
nicity with diffuse tendon thickening at the medial gluteal tendon
insertion. Arrows shows cortical irregularity of the greater trochanter
at the tendon insertion. Stars show effusion in the trochanteric bursa
with chronic induration of the bursal layers as well (crosses in
echogenic surrounding of bursa).

Fig. 2 Calcific tendinosis. US image longitudinal to the gluteus medius
tendon shows intratendinous echogenic foci (arrows).

Fig. 3 Gluteus minimus: partial-thickness tear. US image longitudinal
to the gluteus minimus (Gmin) shows partial-thickness tear of the
Gmin tendon, which appears as loss of convexity (arrow) and hernia-
tion of overlying bursitis (stars).
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may also be evident with loss of muscle bulk and increased
echogenicity due to fat replacement (►Fig. 7).In the presence
of cortical irregularities deep to the gluteal insertions, a
careful evaluation of the overlying tendon, as in the rotator
cuff of the shoulder, should be performed to visualize a
potential partial-thickness tear (►Fig. 1).

Bursitis

Histopathologic findings have shown tendinopathy and bursa
pathology coexisting in greater trochanteric pain syn-
drome.13 It has been shown that bursal distention is not
typically inflamed and often is not the primary cause of
symptoms.14 To better localize all bursae, their anatomical
location is as follows: The subgluteus minimus bursa is
located between the gluteus minimus tendon and the anteri-

or facet. The subgluteus medius bursa predominantly lies
immediately deep to the portion of the lateral insertion of the
gluteusmedius tendon. The trochanteric bursa (or subgluteus
maximus bursa) covers the posterior facet, lying deep to the
gluteus maximus muscle extending laterally and distally.11 A
cadaveric study by Dunn et al showed a variable anatomy of
the trochanteric bursa ranging from the absence to the
presence of multiple bursae in different specimens with
increasing prevalence with older age. Additional bursae
may be seen between the iliotibial band and the greater
trochanter10 (►Figs. 8 and 9).

Acute bursal fluid collections are readily appreciated as a
hypoechoic thin fluid accumulation. Fluid distension of the
trochanteric bursa appears as a well-circumscribed crescent-
shaped hypoechoic to anechoic collection located at the
lateral aspect of the greater trochanter deep to the gluteus
maximus, which can extend superficially over the posterior
insertion of the gluteus medius (►Fig. 10).

Chronic bursitis, which is commonly present in chronic
tendon disease, can show effusions as well; however, iso-
echoic bursal wall thickening can be present that might be
easily overlooked. Symptoms in these conditions might be
prevalent due to adhesions of the bursal layers.

It is not always possible to differentiate trochanteric
bursitis from an underlying tendinopathy, and, in many
instances, the two conditions can coexist (►Fig. 9).

Trochanteric bursitis can be interpreted as a true impinge-
ment syndrome15 from the pathophysiologic point of view. In
addition, in hip abductor tendons tear, impingement of the
greater trochanter on the fasciae latae may develop, thus
sustaining chronic bursitis. Again, especially in these cases,
sonopalpation is of great diagnostic value.

Scanning and Injection Technique

Patients are positioned on their contralateral side for better
access to the area of lateral hip pain.16,17 The symptomatic hip

Fig. 4 Gluteus medius: complete tear. US image transverse to the
anterior gluteus medius tendon shows complete rupture (between
arrows). Note gluteus minimus tendon (crosses).

Fig. 5 Gluteus medius andminimus: complete tear. US image short axis to gluteal tendons shows naked trochanter (GT) with complete rupture of
the gluteus medius and minimus tendon.
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is slightly flexed. First a longitudinal parasagittal scanning
plane is acquired, where bursitis can be better delineated;
then an axial investigation is added by including sonopalpa-
tion for pain localization.

US-guided injections are performed with a 25-gauge
needle via a transverse or longitudinal approach using a
mixture of corticosteroids and long-acting local anesthetics
(►Fig. 11).

The first treatment of gluteus tendinopathy includes rest
and physical therapy, but often local steroid injections are
only useful in refractory cases.

US guidance can increase the efficacy of local therapy by
allowing accurate insertion of themedication inside the affect-
ed bursa or near the degenerated tendon.18 Furthermore,
bursal effusion should be aspirated to improve medication

Fig. 6 Gluteus medius tendon: full-thickness tear. (a) US image shows transmural rupture of the anterior gluteus medius (Gmed) tendon
(between arrows), overlying fluid (stars), and bony spur ventrally (crosses). (b) Corresponding radiograph shows the bony spur (cross) at the
greater trochanter.

Fig. 7 Gluteus medius: full-thickness tear and muscle atrophy. US
image transverse to the gluteus medius at the dorsal aspect of the
greater trochanter (GT) shows complete tear of the gluteus medius
tendon (Gmed tear) with muscle wasting, fluid extending to the
musculotendinous junction (between arrows), and increased muscle
echogenicity.

Fig. 8 Trochanteric bursal effusion. US image over the greater
trochanter shows effusion (stars) in the trochanteric bursa under the
tensor fasciae latae (TFL) tendon.US can guide aspiration to evacuate
the fluid, followed by a corticosteroid injection.

Fig. 9 Gluteus medius tendinosis, bursal effusion, and Morel-Lavallée
lesion. US image long axis to gluteus medius (Gmed) shows tendinosis
of the gluteus medius insertion with loss of echogenicity due to edema
and mucoid degeneration. Distally, gluteus medius thinning (arrow)
indicates chronic partial rupture. There is also an effusion in the
trochanteric bursa (stars) with chronic induration of the bursal layers
(echogenic periphery). Note Morel-Lavallée lesion (crosses) lying
superficially to the tensor fasciae latae (TFL) tendon, an important
differential diagnosis easily visualized by US.
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concentration and reduce any possible impingement condi-
tion. For this purpose, the needle should be guided inside the
affected bursa or bursae by approaching the greater trochanter
from a lateral or posterolateral direction, depending on the
localization of the affected bursa.19–22 US-guided tendon fen-
estration may also be a consideration.23

The European Society of Skeletal Radiology Ultrasound
Group summarized the value of US in terms of evidence in
trochanteric pain as grade C evidence only; however,
expert consensus rated the overall value of US because of
the potential for injections as “2,” defined as equivalent
to other imaging techniques (other techniques might pro-
vide significant information).3 In avulsion injuries, surgery
with debridement and tendon reattachment might be
indicated.

Summary

Many conditions are associated with greater trochanteric
pain syndrome, such as gluteal tendinopathy and bursitis,
which are well demonstrated by US. Sonopalpation is further
helpful, and US-guided injections based on sonopathologic
findings can provide diagnostic information and guide treat-
ment for this often unclear clinical condition.
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