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imaging and guiding interventions [8, 10–16]. 
This noninvasive, nonionizing imaging tech-
nique allows continuous monitoring of the nee-
dle position, which facilitates the performance 
of safe and precise cortisone injections. To 
our knowledge, a specific technique for ultra-
sound-guided cortisone injections in the treat-
ment of gluteus medius tendinopathy has not 
been reported. Therefore, the aim of our study 
was to describe an ultrasound-guided cortico-
steroid injection technique in the treatment of 
gluteus medius tendinopathy and to evaluate 
its effectiveness 1 month after treatment.

Subjects and Methods
Study Population

Approval from our institutional review board 
and informed consent from all participants were 
obtained. Fifty-four consecutive patients were 
prospectively evaluated: 48 women and six men 
who ranged in age from 35 to 78 years (mean, 54.7 
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L
ateral hip pain is often referred to 
as “greater trochanteric pain syn-
drome,” which is a clinical syn-
drome characterized by chronic 

pain localized to the lateral aspect of the hip. 
It has traditionally been associated with tro-
chanteric bursopathy [1–3], although the re-
sults of studies with MRI [4–7] and sonogra-
phy [8] have shown that greater trochanteric 
pain syndrome is more often the result of glu-
teus medius tendinopathy. Trochanteric bursi-
tis is less common by itself and is seen more 
often in association with gluteus medius ten-
dinopathy [4, 6]. Tears and calcifications also 
may be associated with gluteus medius tendi-
nopathy, sharing a similarity with the rotator 
cuff [6, 9]. Tendinopathy of the gluteus mini-
mus occurs less frequently than gluteus me-
dius tendinopathy [8].

Ultrasound is a technique that has gained 
widespread acceptance for musculoskeletal 
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OBJECTIVE. The objective of our study was to evaluate the effectiveness of ultrasound-
guided corticosteroid injection for the treatment of gluteus medius tendinopathy.

SUBJECTS AND METHODS. We prospectively evaluated 54 consecutive patients (48 
women, six men; mean age, 54.7 years; mean body mass index, 26 kg/m2) with a clinical di-
agnosis of gluteus medius tendinopathy. Pain assessment using a 10-cm visual analog scale 
(VAS) was obtained as part of the initial clinical evaluation of all patients. A hip ultrasound 
study was performed followed by a gluteus medius peritendinous ultrasound-guided injec-
tion of 30 mg of triamcinolone combined with 3 mL of bupivacaine 0.5% using an anterior 
oblique coronal plane. One month after treatment, participants were reassessed clinically, and 
they were asked to quantify their pain using the VAS pain score and their satisfaction with 
the outcome of the injection using a 4-point rating scale (very satisfied, somewhat satisfied, 
somewhat dissatisfied, or very dissatisfied). Statistical analysis included a paired Student’s t 
test (comparison of pain levels before and after treatment, p = 0.05) and a multivariate analy-
sis of covariance.

RESULTS. There was a 55% average reduction of pain level before versus after treatment 
(mean VAS pain score, 6.4 vs 2.9 cm, respectively; p < 0.001). One month after treatment, 
72% of the patients showed a clinically significant improvement in pain level, which was de-
fined as a reduction in the VAS pain score of ≥ 30%. Seventy percent of patients were satisfied 
with the results of the intervention. No correlation was shown between treatment outcome and 
any of the clinical variables or ultrasound findings.

CONCLUSION. Our study shows that a peritendinous ultrasound-guided corticosteroid 
injection may be an effective treatment of gluteus medius tendinopathy.
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Ultrasound-Guided Corticosteroid Injection for Tendinopathy
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years) with a body mass index that ranged from 20 
to 35.5 kg/m2 (mean, 26 kg/m2). All patients had 
a confirmed clinical diagnosis of medial gluteus 
tendinopathy established by a physician who spe-
cializes in physical medicine and rehabilitation. 
The clinical criteria for the diagnosis of gluteus 
medius tendinopathy included a history of tro-
chanteric pain for at least 6 weeks, reproducibil-
ity of the pain by local pressure on the greater tro-
chanter, aggravation of pain by resisted isometric 
hip abduction and by passive hip adduction, inef-
fectiveness of conservative treatment (i.e., analge-
sics, antiinflammatory medication, physiothera-
py), no lumbar pathology, and pain intensity score 
of at least 5 on a 10-cm visual analog scale (VAS). 
The VAS is a standardized 10-cm scale, ranging 
from “no pain” to “worst-conceivable pain,” on 
which patients were asked to draw a line starting 
from the left (no pain) and to stop at the point that 
corresponded to the actual level of pain.

Exclusion criteria were cortisone injection in 
the affected hip in the previous 3 months, his-
tory of surgery in the affected hip, anticoagula-
tion therapy or coagulation disorders, unavailabil-
ity for follow-up, and incapacity to give informed 
consent. Recent hip radiographs (< 6 months) 
were evaluated by a musculoskeletal radiologist 
to exclude other causes of hip pain, such as frac-
ture, avascular necrosis, and coxofemoral arthro-
sis or arthritis. No MRI studies were undertaken 
for this study.

Ultrasound-Guided Corticosteroid Injection
An initial ultrasound assessment of the symp-

tomatic hip was performed within 1 month of the 

initial evaluation by a musculoskeletal radiolo-
gist with 14 years’ experience using a linear 5-7– 
or 5-12–MHz transducer (ATL or HDI 5000, 
Philips Healthcare). Patients were positioned in 
lateral decubitus lying on the opposite side with 
both hips slightly flexed (Fig. 1). The anterior 
and lateral facets of the greater trochanter were 
first localized on a transverse view. The gluteus 
minimus tendon was examined as it attaches on 
the anterior facet of the greater trochanter [17]. 
The lateral and posterior parts of the gluteus me-

dius tendon were evaluated as they insert on the 
lateral and superoposterior facets of the greater 
trochanter, respectively. 

During the diagnostic ultrasound, signs of glu-
teus medius and minimus tendinopathy were as-
sessed: hypoechogenicity; loss of the fibrillary 
pattern; tendon thickness; and the presence of 
calcifications, enthesophytes, or tears. Calcifica-
tions presented as intratendinous echogenic imag-
es with or without posterior acoustic shadow. En-
thesophytes were documented as small echogenic 

Fig. 1—Photograph shows 
position of patient for 
ultrasound-guided cortisone 
injection: lateral decubitus 
with symptomatic hip upward, 
in slight flexion. Probe should 
be in oblique coronal position.

A

Fig. 2—Ultrasound-guided cortisone injection. 
A, Tip of 22-gauge 3.5-inch spinal needle is placed at surface of distal gluteus medius tendon using anterolateral approach.
B, Peritendinous injection is performed.

B
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bony projections from the greater trochanter sur-
face within the tendon. Tears were diagnosed if a 
well-defined anechoic image with interruption of 
fibers was present in the tendon. The location of 
maximum pain when increased local transducer 
pressure was applied was also recorded. The ultra-
sound study also evaluated signs of trochanteric 
bursopathy, such as synovial thickening or fluid. 
The lateral and anterior aspects of the hip were 
also scanned for any other abnormality.

To prepare the patient for the cortisone injec-
tion, local skin anesthesia was performed under 
sterile conditions after cutaneous asepsis. The 
transducer was positioned in an oblique coro-
nal plane, and a 22-gauge spinal needle fixed to 
a 10-mL syringe filled with 2% lidocaine (Xylo-
caine, AstraZeneca) was inserted via an anterior 
approach. Using continuous ultrasound real-time 
monitoring, the operator progressively advanced 
the needle while intermittently injecting a small 
amount of lidocaine. This injection technique al-
lowed deeper local anesthesia to be obtained and 
also helped to localize the tip of the needle by mo-
bilizing surrounding tissue. The fascia lata was 
traversed with the needle, and its tip was posi-
tioned at the surface of the lateral part of the distal 
gluteus medius tendon (Fig. 2A). Approximately 1 
mL of lidocaine was injected with peritendinous 
fluid pooling to confirm proper needle position-

ing (Fig. 2B). A peritendinous cortisone injection 
(30 mg of triamcinolone and 3 mL of bupivacaine 
0.5%) was then performed under continuous ultra-
sound monitoring. After ultrasound-guided corti-
sone injection, patients were instructed not to take 
any other pain or antiinflammatory medication.

Posttreatment Assessment
A 1-month follow-up with a physician includ-

ed a clinical reevaluation of pain status associated 
with the gluteus medius tendinopathy by assessing 
local tenderness at the trochanter level, by local 
pressure, by resisted isometric hip abduction, and 
by passive hip adduction. Patients assessed pain 
intensity using a VAS pain score and character-
ized their satisfaction with the outcome of the pro-
cedure using a 4-point patient satisfaction rating 
scale (very satisfied, somewhat satisfied, some-
what dissatisfied, or very dissatisfied) [18]. The 
patient satisfaction data were grouped as satisfied 
or not for analysis.

Statistical Analysis
A paired Student’s t test was used to compare 

pain intensity (VAS scores) before and after treat-
ment. The analysis of covariance was used to ex-
plore potential associations between demograph-
ic and clinical characteristics and between global 
satisfaction with outcome and pain gradients. Sta-

tistical significance was considered at the p = 0.05 
level. A reduction of 30% or more of the baseline 
VAS score of pain level was considered clinically 
significant [19].

Results
In 72% of the patients (n = 39), a clinical-

ly and statistically significant improvement in 
pain level was seen 1 month after treatment. 
Overall, there was a 55% average difference 
in the VAS scores obtained before and after 
intervention (mean VAS score, 6.4 vs 2.9 cm, 
respectively; p < 0.001). Seventy percent of pa-
tients (n = 38) were satisfied with the results of 
the intervention. There was no association be-
tween demographic or clinical variables and 
overall satisfaction ratings or the pain gradi-
ents. No complication has occurred.

Abnormal ultrasound findings, including 
those related to gluteus medius tendinop-
athy, were observed in all 54 participants 
(Fig. 3 and Table 1). The mean tendon thick-
ness was 3.3 mm. Signs of trochanteric bur-
sopathy were seen in 52% of the hips with 
tendinopathy. Most patients complained of 
pain reproduced when pressure was applied 
with the transducer on the lateral part of the 
tendon (n = 49) compared with the posterior 
part (n = 4) or both parts (n = 1). There was 

A

C

Fig. 3—Ultrasound appearances of gluteus medius tendon.
A, Hyperechoic fibrillary pattern of normal tendon (cursors) in 35-year-old woman.
B, Ultrasound sign of gluteus medius tendinopathy in 52-year-old woman: tendon hypoechogenicity with loss of normal fibrillary pattern.
C, Ultrasound sign of gluteus medius tendinopathy in 73-year-old woman: intratendinous calcifications (cursors).
D, Ultrasound sign of gluteus medius tendinopathy in 58-year-old woman: enthesophytes (i.e., cortical irregularities).
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no association between any ultrasound signs 
of trochanteric tendinopathy and the overall 
satisfaction or pain gradients. Also, the pa-
tients with signs of bursopathy did not show 
a statistically different response to treatment 
when compared with participants with no 
bursal signs.

Discussion
Greater trochanteric pain syndrome is a 

common disorder that is typically unilater-
al and characteristically affects middle-aged 
to elderly women but may also be found in 
young, active individuals [3, 20, 21]. The un-
derlying causes remain unclear but proba-
bly are multifactorial and involve mechani-
cal and degenerative processes. Because the 
gluteus minimus and medius muscles are 
involved in stabilizing and externally ro-
tating the hip, a similarity with the degen-
erative process of the rotator cuff has been 
recognized [22, 23]. The medical treatment 
of gluteus tendinopathy includes physiother-
apy, nonsteroidal antiinflammatory medica-
tion, and local injection of corticosteroids. 
These peritrochanteric injections have tra-
ditionally been performed blindly in a clini-
cal setting without the use of imaging guid-
ance but may be difficult to perform owing to 
the depth of the desired injection site [2, 24]. 
Fluoroscopic guidance was shown to be su-
perior (> 90%) to blinded injection (45%) for 
adequate intratrochanteric bursa positioning 
of the needle for cortisone injection [25]. To 
our knowledge, however, the therapeutic ef-
ficacy of fluoroscopy- or ultrasound-guided 
injections for greater trochanteric pain syn-
drome has not previously been addressed. 

The use of ultrasound for guiding muscu-
loskeletal procedures has increased over the 
past several years [10–15]. Advantages of ul-
trasound over fluoroscopy include its soft-
tissue imaging capabilities that allow a diag-
nostic study to be performed before cortisone 
injection. Ultrasound also permits continu-

ous real-time monitoring of the needle po-
sition relative to the targeted distal gluteus 
medius tendon. Also, in contrast with fluo-
roscopy, which generally requires contrast 
injection for peritendinous or trochanteric 
bursa opacification, ultrasound does not ex-
pose the patient to ionizing radiation and the 
risks of iodine allergy.

The evaluation of ultrasound signs of glu-
teus medius tendinopathy has already been 
reported and was not the aim of our study 
[8]. We did, however, perform a diagnostic 
study before the cortisone injection and doc-
umented that all of our patients had ultra-
sound signs of tendinopathy, although only 
52% had associated signs of trochanteric 
bursopathy. These results are in accordance 
with those of other studies showing that glu-
teus medius tendinopathy is the predominant 
finding in patients with greater trochanteric 
pain syndrome [3, 8] and suggest that ten-
dinopathy is the initiating disorder and that 
bursopathy may or may not accompany it. 
Therefore, this finding emphasizes that cor-
tisone injections need to be targeted around 
the distal gluteus medius tendon rather than 
around the greater trochanteric bursa. 

The 3.3-mm mean thickness measurement 
of the gluteus medius tendon in our study 
population was lower than the 9.7-mm value 
reported by Connell et al. [8]. This discrep-
ancy is explained by the fact that we mea-
sured the thinner lateral part of the gluteus 
medius tendon, whereas the posterior thick-
er part of the tendon was assessed by Con-
nell and colleagues. Measurements obtained 
by Pfirrmann et al. [17] on MRI also indicat-
ed that values for the posterior portion of the 
tendon are higher than those for the lateral 
part, which they described as very thin.

The results of sonographic palpation in our 
study showed that the lateral part of the glu-
teus medius tendon was more often the site of 
tenderness than either the posterior portion of 
the gluteus medius tendon or the gluteus mini-

mus tendon. Pain relief was obtained in most 
of our patients by injecting corticosteroids 
around the lateral part of the gluteus medius 
tendon where it attaches on the lateral facet of 
the greater trochanter. Because our study was 
designed to evaluate the short-term effects of 
the treatment, we cannot speculate on the pos-
sible duration of symptom relief beyond the 
1-month follow-up. The long-term prognosis 
could vary according to the evolution of the 
tendinopathy, the amount of functional use or 
overuse of the involved hip in the future, and 
the sufficiency and observance of treatments 
undertaken to improve the strength and range 
of motion of the hip.

Limitations of our study include, as with 
any ultrasound procedure, that the technique 
is dependent on sonographer experience and 
skill. Signs of tendinopathy may be mim-
icked by anisotropy of tendons, and care 
should be taken during ultrasound scanning 
to maintain the transducer surface parallel to 
the tendon fibers. The degree of difficulty in 
performing the ultrasound-guided injection 
can potentially be accentuated by a patient’s 
high body mass index, which increases the 
attenuation and depth of the injection site. 
Needle visualization decreases because of 
the steeper angle that is required for a deeper 
injection. Also, the greater probe compres-
sion that is needed to image a deeply located 
gluteus medius tendon can lead to underesti-
mation of associated bursitis by expressing 
the fluid out of the imaged area. However, 
obese patients are a challenge also for blind-
ed injection by the clinician.

Another limitation of the study is the ab-
sence of an ultimate reference standard that 
can be used for the diagnosis of gluteus tendi-
nopathy; however, we carefully selected the 
study patients on the basis of a clinical eval-
uation completed by an experienced physi-
cal medicine and rehabilitation physician us-
ing strict criteria. The favorable response of 
patients to ultrasound-guided injection that 
was achieved in our study tends to confirm 
the correct diagnosis of gluteus medius ten-
dinopathy. Patients not reporting a satisfac-
tory pain improvement after cortisone in-
jection may have had an inaccurate clinical 
diagnosis despite the presence of ultrasound 
signs of tendinosis. Our study population is 
too small to draw conclusions about specific 
characteristics that may differentiate patients 
who responded well from those who did not.

Our study was not randomized and con-
trolled. Randomized trials are needed to clar-
ify the level of scientific evidence in favor of 

TABLE 1: Ultrasound Findings Suggestive of Gluteus Medius Tendinopathy in 
Patients With Clinical Diagnosis of Greater Trochanteric  
Pain Syndrome 

Ultrasound Findings Suggestive of 
Gluteus Medius Tendinopathy No. (%) of Patients

Hypoechogenicity  54 (100)

Loss of fibrillary pattern  50 (93)

Enthesophytes  48 (89)

Calcifications  31 (57)

Tears  1 (2)
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this approach. However, in a routine clinical 
setting, a specific indication for ultrasound-
guided injection might be for the treatment 
of patients who did not respond initially to a 
blinded cortisone injection. Finally, a clini-
cal follow-up over a period of time exceeding 
1 month would allow assessment of the long-
term efficacy of this treatment.

In conclusion, our study showed that a per-
itendinous ultrasound-guided corticosteroid 
injection may be an effective treatment for pa-
tients with greater trochanteric pain syndrome 
associated with gluteus medius tendinopathy.
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