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ABSTRACT

Objectives: The aim of this study was to compare the efficacy of the corticosteroid (CS) injection and shock wave therapy (SWT) in the 
treatment of greater trochanteric pain syndrome (GTPS).
Patients and methods: Between 2020 September and 2021 October, a total of 60 patients with GTPS (12 males, 48 females; 
mean age: 50.8±8.5 years; range, 34 to 65 years) were included. The patients were randomly assigned to two groups as the SWT group (n=32) 
receiving one session of SWT per week for a total of three weeks and CS injection group (n=28) receiving CS and local anesthetic. Both 
groups were evaluated using the Short Form-36 (SF-36) at baseline and three months and using the Visual Analog Scale (VAS) and Western 
Ontario and McMaster University Osteoarthritis Index (WOMAC) at baseline, three weeks, and three months.
Results: The mean VAS, greater trochanter tenderness, and WOMAC scores of both groups were similar at baseline, while the third-week 
and three-month scores were significantly lower in both groups compared to baseline (p<0.05). There was no significant difference in the 
treatment efficacy between the groups (p>0.05). There was a similar improvement in SF-36 physical function, physical role difficulty, and 
pain subscales in both groups (p<0.05).
Conclusion: Our study results show that both CS injection and SWT are effective modalities and none of the treatments is superior to each 
other.
Keywords: Corticosteroid injection, greater trochanteric pain syndrome, shock wave therapy.

Lateral hip pain is experienced by 10 to 25% of 
the general population.[1] Greater trochanteric pain 
syndrome (GTPS) is a significant and common cause 
of lateral hip pain.[2] It was previously known as 
trochanteric bursitis, as the pain was often attributed 
to inflammation of the peritrochanteric bursa. Greater 
trochanteric pain syndrome is a preferred term for 
this clinical condition, as it has been understood that 
gluteus medius and/or gluteus minimus tendinopathy 

also contribute to pain. Evaluations based on magnetic 
resonance imaging have shown that the underlying 
cause is abductor tendinopathy rather than trochanteric 
bursa inf lammation.[3] In studies performed using 
ultrasonography, only 20.2% of the patients presented 
bursa inflammation, whereas gluteal tendinosis and 
iliotibial band thickening were detected in 49.9% and 
28.5%, respectively.[4] As imaging modalities have 
a limited role in primary diagnosis, this condition 
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is usually diagnosed based on clinical findings. On 
the contrary, imaging methods may provide helpful 
findings in the differential diagnosis.[5]

Despite its high prevalence, there is still limited 
evidence on optimal conservative treatment 
approaches for GTPS. Frequently used treatments 
include rest, cold therapy, and glucocorticoid 
injection. New treatment options have been 
proposed, after it has been shown that bursitis 
is not the only cause of pain. The recommended 
interventions are structured exercise programs, 
platelet-rich plasma injections, shock wave therapy 
(SWT), and dry needling.[5-8] The effectiveness of 
corticosteroid (CS) injection in GTPS management 
has been well established.[9-11] Since 1990s, SWT 
has been successfully applied in the treatment of 
several musculoskeletal diseases. The most common 
indications are tendon pathologies, such as plantar 
fasciitis, shoulder calcific tendinitis, and lateral 
epicondylitis. Considering that GTPS is also a 
tendinopathy, SWT is expected to be effective in 
the treatment of GTPS, and its effectiveness has 
been demonstrated in the literature.[12] However, the 
number of studies comparing the SWT method with 
the CS injection is limited.[13] It is crucial to better 
understand the short- and long-term effects of both 
approaches in terms of clinical decision-making. In 
the present study, we, therefore, aimed to compare the 
efficacy of the CS injection and SWT in the treatment 
of GTPS.

PATIENTS AND METHODS

This single-blind, randomized study was 
conducted at Göztepe Prof. Dr. Süleyman Yalçın 
City Hospital, Department of Physical Medicine 
and Rehabilitation between 2020 September 
and 2021 October. Patients aged between 40 and 70 
years who were diagnosed with GTPS in our clinic 
were screened. The first examination of the patients 
was done by a specialist physician. Inclusion criteria 
were as follows: (i) lateral hip pain for at least six 
weeks, (ii) increased pain and tenderness in the 
greater trochanter along with manual palpation, 
(iii) increased pain during active abduction and 
passive adduction, and (iv) pain while sleeping 
on the affected side.[5,6] Patients with previous hip 
or back surgery, a history of vertebral fracture, 
spondyloarthropathy, diseases such as fibromyalgia 
that may cause diffuse chronic pain, previous 
treatment for GTPS, and contraindications for SWT 
such as pregnancy, bleeding disorder, presence of a 

pacemaker, and anticoagulant use were excluded. 
Demographic and clinical data, accompanying 
musculoskeletal diseases, comorbidities, and 
previous treatments were recorded. Initially, a 
total of 96 patients with GTPS were included 
and only 64 of them were found to be eligible for 
the study. The patients were randomly assigned 
to two groups as the SWT group (n=32) and CS 
injection group (n=28). As four patients in the 
CS injection group did not attend to follow-up 
visits, they were excluded. Finally, the study was 
completed with 60 patients (12 males, 48 females; 
mean age: 50.8±8.5 years; range, 34 to 65 years). 
The study f lowchart is shown in Figure 1.

Randomization and assessments

The first researcher did the pre-treatment 
examination and randomized patients to the 
groups using the sealed envelope method.[14] After 
randomization, the treatments were applied to the 
patients.  The primary outcomes were Visual Analog 
Scale (VAS) scores for overall pain level and tenderness 
due to compression of the greater trochanter major, 
and the Western Ontario and McMaster University 
Osteoarthritis Index (WOMAC) score, which was used 
to investigate the impact of lateral hip pain on quality 
of life. The Short Form Health Survey (SF-36) was 
used to determine secondary outcomes. The second 
researcher who was blinded to the group allocation 
made the follow-up assessments at three weeks and 
three months. The data were collected and analyzed by 
an independent clinician.

Outcome measures

The VAS is a popular tool for the measurement of 
pain. A numerical rating scale (NRS) with 100 mm 
in length was used in the study where 0 indicates “no 
pain” and 10 indicates “worst pain imaginable”. The 
lateral hip pain and tenderness intensity at grater 
trochanter were measured by VAS.

The WOMAC is a valid and reliable index that 
is widely used for the evaluation of patients with 
osteoarthritis. The Turkish validity and reliability 
study of WOMAC was conducted by Tüzün et al.,[15] 
and it consists of three sections and 24 questions 
in which pain, stiffness, and physical function are 
investigated. Each question is scored on a Likert scale 
as follows: 0= none, 1= mild, 2= moderate, 3= severe, 
and 4= very severe. The total score is the sum of all 
the three section scores and ranges from 0 to 96. The 
total score is obtained by calculating the percentage 
of the total points. High scores indicate increased 
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pain and stiffness and impaired physical function. 
The WOMAC was previously used in randomized-
controlled trials on GTPS.[16]

The Turkish validity and reliability of the SF-36, 
which is not specific to any age, disease group, 
or treatment type, was carried out by Koçyiğit et 
al.[17] The fourth and fifth items in the 36-item 
questionnaire provide a Yes/No response, while the 
remaining items are Likert types (three and six 
points). Each item is scored on a scale of 0-100, 
with 0 representing poor condition and increasing 
scores toward 100 representing well-being. The 
scale evaluates the last four weeks and consists 
of eight subscales. These parameters are physical 
function (10 items), physical role difficulty (4 items), 
emotional role difficulty (3 items), energy-vitality 
(4 items), mental (spiritual) health (5 items), social 
functionality (2 items), pain (2 items), and general 
health perception (5 items).

Treatments

Corticosteroid injection was administered 
by the first clinician. After cleansing the skin 
with chlorhexidine, a mixture of 1 mL of 40 mg 
triamcinolone acetonide and 2 mL of 2% prilocaine 
hydrochloride (20 mg/mL) was applied vertically to the 
most sensitive point on the greater trochanter using a 
5-mL syringe and a 5-cm-long 23-gauge needle.[18]

Shock wave therapy was performed with a 
Modus®-brand radial extracorporeal SWT (ESWT) 
device (Inceler Medical Ltd., Ankara, Türkiye) by a 
same physiotherapist experienced in the field of SWT 
applications. For three weeks, the patients received 
one session per week for the greater trochanter area 
in the lateral decubitus position. In each session, 
2,000 beats were applied with a 20-mm applicator 
at a frequency of 12 Hz and a pressure of 2 bar. The 
application settings were determined according to 

Figure 1. Study flowchart.
SWT: Shock wave therapy; NSAID’s: Non-steroidal anti-inflammatory drugs.

Assessed for eligibility (n=96)

Randomized (n=64)

Allocated to injection (n=32) Allocated to SWT (n=32)

Excluded (n=32)
•	 Not meeting inclusion criteria (n=14)
•	 Declined to participate (n=6)
•	 Previous surgery (n=2)
•	 Vertebral fracture (n=2)
•	 Rheumatologic disorders (n=8)

Lost to follow-up (n=2)-using NSAID’s

Lost to follow-up (n=2)-using NSAID’s Lost to follow-up (n=0)

Lost to follow-up (n=0)

Analyzed (n=28) Analyzed (n=32)

Allocation

Follow-up 3rd week

Follow-up 3rd month

Analysis
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manufacturer’s instructions and also previous studies 
about GTPS.[19-21]

Paracetamol 1000 mg daily was allowed for 
pharmacological pain management during the study. 
Nevertheless, whenever possible, the patients were 
reminded to avoid this treatment. The need for 
paracetamol per month was investigated at three weeks 
and three months. In addition, the pain caused by the 
treatments during the application was questioned.

Statistical analysis

Study power analysis and sample size calculation 
were performed using the G*Power version 3.1.7 
software (Heinrich-Heine-Universität Düsseldorf, 
Düsseldorf, Germany). The clinical significance of 
efficacy was determined as two-unit decrease in VAS.  
According to the literature, the initial mean VAS values 
were 5.9±1.6 and decreased to 2.5±1.5 after SWT.[21] 
The sample size was calculated for a significance level 
of 0.05 and 80% power. The resulting sample size was 
23 per group. Assuming a dropout rate of 5%, the 

target sample size was 50 in total. The null hypothesis 
was there would be no significant difference between 
the groups after three months.

Statistical analysis was performed using the IBM 
SPSS for Windows version 25.0 software (IBM Corp., 
Armonk, NY, USA). Descriptive data were expressed 
in mean ± standard deviation (SD), median (min-max) 
or number and frequency, where applicable. The 
conformity of the data to the normal distribution was 
evaluated using the Shapiro-Wilk test. The Pearson 
chi-square test was used to compare categorical data. 
The general linear model for repeated measures was 
used to analyze for quantitative variables. A p value of 
<0.05 was considered statistically significant.

RESULTS

A total of 32 patients in the SWT group and 
28 patients in the CS injection group completed 
the study. Demographic data of the patients are 
summarized in Table 1. There was no significant 

TABLE 1
Demographic and clinical characteristics of patients

ESWT (n=32) Injection (n=28)

Treatment n % Mean±SD n % Mean±SD p

Age (year) 50.0±9.1 51.7±7.7 0.45*

Body mass index (kg/m2) 27.9±4.2 27.4±3.3 0.618*

Sex

Male 5 41.7 7 58.3 0.52

Female 27 56.3 21 43.8 0.82**

Education

Primary-Secondary School 17 50 17 50 1.339**

High School 8 50 8 50
0.512

College-University 7 70 3 30

Occupation

Not working 18 48.6 19 51.4
1.019**

Employee 5 55.6  4 44.4

Desk job 9 64.3   5 35.7 0.601

Comorbidity

No 16 55.2 13 44.8 3.201**

At least one 13 46.4 15 53.6
0.202

More than one 3 100  0 0

Smoking

No 21 50   21 50 0.625**

Yes 11 61.1 7 38.9 0.574
ESWT: Extracorporeal shock wave therapy; SD: Standard deviation; * Independent samples t-test; ** Chi-square test was used.
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difference in the age, sex, body mass index, education 
status, occupation, concomitant disease, and smoking 
between the groups (p>0.05).

The baseline, third week, and third month values 
of the groups are shown in Table 2. There Was a 
significant improvement in the primary endpoints 
(i.e., VAS, trochanteric tenderness, and WOMAC 
scores) at three weeks in both groups and this 
improvement sustained up to three months. However, 
there was no significant difference in any time period 
between the groups (change over time p=0.001, the 
difference between the groups p>0.05). The SF-36 
subscales, which were considered as secondary 
endpoint measures, were evaluated prior to treatment 

and at three months, and physical function, physical 
role difficulty, and pain subscales were found to 
be improved in both groups, with no significant 
difference between the groups (p>0.05).

In total, 12 patients in the SWT group reported the 
use of paracetamol after the procedure. The dose was 
an average of 1000 mg/day. Post-procedural pain in 
the ESWT group was usually relieved within the first 
24 h and was well tolerated. No patients discontinued 
treatment in the SWT group. The patients in the 
injection group did not experience pain, and the 
treatment was well tolerated. In this group, four patients 
who started using non-steroidal anti-inflammatory 
drugs for other diseases were excluded from the study.

TABLE 2
General linear model analysis for repeated measurements

ESWT (n=32) Injection (n=28)

Treatment Mean±SD Mean±SD f p

VAS-before treatment (cm) 6.84±0.95 6.96±0.99
1399.5*
0.789** 

0.001*
0.378**VAS-3rd week (cm) 1.09±0.96 0.78±0.73

VAS-3rd month (cm) 1.03±1.03 0.78±0.83

Trochanteric tenderness-before treatment (cm) 6.84±1.01 7.00±1.05
982.5*
1.711**

0.001*
0.185**Trochanteric tenderness-3rd week (cm) 1.18±1.06 0.78±0.73

Trochanteric tenderness-3rd month (cm) 1.03±0.99 0.78±0.73

WOMAC-before treatment 47.00±8.80 46.78±9.56
1.580*
1.153**

0.001*
0.287**WOMAC-3rd week 7.59±7.59 5.10±3.83

WOMAC-3rd month 6.73±6.54 4.27±4.35

SF-36 Physical function before treatment 58.90±13.42 58.75±11.98 1.537*
0.002**

0.001*
0.962**SF-36 Physical function-3rd month 70.90±13.42 70.75±11.98

SF-36 Physical role difficulty before treatment 36.71±16.78 36.60±14.40 402.1*
 0.34**

0.001*
0.853**SF-36 Physical role difficulty -3rd month 43.81±16.90 45.42±14.67

SF-36 Emotional role limitation-before treatment 58.50±19.67 59.22±19.83 43.81*
0.62**

0.069*
0.805**SF-36 Emotional role limitation-3rd month 59.21±18.60 60.92±18.24

SF-36 Energy-before treatment 59.06±15.78 54.82±12.58 1.495*
0.32**

0.226*
0.859**SF-36 Energy-3rd month 61.25±13.55 57.32±10.49

SF-36 Mental Health-before treatment 63.84±13.72 64.28±11.77 0.12*
0.15**

0.687*
0.902**SF-36 Mental Health-3rd month 63.96±14.18 64.35±11.93

SF-36 Social function-before treatment 53.64±15.80 56.62±12.64 1.19*
0.369**

0.279*
0.546**SF-36 Social function-3rd month 59.89±13.09 60.91±10.24

SF-36 Pain-before treatment 46.18±11.06 45.75±12.40 25.21*
0.626**

0,001*
0.432**SF-36 Pain-3rd month 53.34±10.77 49.64±9.40

General health-before treatment (cm) 55.93±15.26 56.07±13.28 0.77*
1.153**

0.783*
0.287**General health-3rd month 56.28±14.76 56.03±12.50

SD: Standard deviation; VAS: Visual Analog Scale; WOMAC: Western Ontario and McMaster University Osteoarthritis Index; SF-36: Short Form Health Survey; * Change over 
time; ** Difference between groups.



185Treatment of GTPS

DISCUSSION

In the present study, we compared the efficacy of 
the CS injection and SWT in the treatment of GTPS.  
Our study showed that both treatment methods had 
similar effects in the short-term and mid-term. As 
this was a randomized-controlled trial, inclusion and 
exclusion criteria were strictly followed. The clinical 
status of all patients included in the study was similar, 
and the pain experienced was mostly due to GTPS. 
However, GTPS is considered an additional finding in 
many diseases in daily clinical practice, which should 
be kept in mind while interpreting the results of our 
study.

Shock wave therapy, as many other tendinopathies, 
has been shown to be an effective method in the 
treatment of GTPS. There have been studies with 
focused ESWT (fESWT) and radial ESWT (rESWT). 
In the fESWT method, compressed and concentrated 
shock waves are transmitted to deeper tissues. On 
the contrary, shock waves aimed at a wider and more 
superficial area are used in the rESWT modality. 
Carlisi et al.[19] compared the effectiveness of fESWT 
and ultrasound therapy and found that fESWT 
was superior to ultrasound in the short-term and 
mid-term. In a multi-center study by Ramon et al.,[20] 
fESWT was compared with exercise and sham fESWT. 
In this study, the level of pain decreased from 6.3 to 2, 
and the fESWT method had a success rate of 86.8% 
when combined with exercise. Similarly, the pain level 
decreased in this study. Seo et al.[21] confirmed the 
favorable effect of electrohydraulic fESWT in GTPS 
and reported a success rate of 83.3%. Nevertheless, 
further studies are needed to decide which technique 
and application method should be used to provide the 
optimal SWT treatment. Wheeler et al.[22] compared 
the single-dose rESWT method to three generally 
accepted doses and found no significant difference in 
their efficacy. We applied rESWT in three sessions over 
three weeks, as recommended by the manufacturer’s 
instructions and previous studies. On the contrary, 
the difference between applications is not specific to 
SWT. For CS injections, there are differences in the 
f luid to be injected and the method of administration. 
It should be noted that the clinical response may vary 
depending on the amount of local anesthetics and 
CSs used; it may also vary depending on whether the 
injection was guided or not. According to a recent 
review, image- and palpation-guided CS-anesthetic 
injections are accepted both feasible, safe, and effective 
to treat GTPS providing clinical improvement up 
to three to six months.[23] In our study, we preferred 
palpation guidance to administer local anesthetic and 

CS injections. The results are satisfactory. We believe 
that using sonographic guidance may increase the 
success rate, but palpation-based injections also seem 
to be effective.

In a systematic review of GTPS therapy, adverse 
events were reported, such as short-term pain and 
minor skin irritations at the injection site and skin 
irritation and local swelling following SWT.[7] In our 
study, we did not observe such adverse reactions in 
the injection group. In the SWT group, local skin 
irritations were managed well and were not reported 
as a complaint by the patients. Some patients, however, 
reported an increase in pain severity that lasted up to 
24 h after the application. However, this side effect 
did not cause patients to discontinue the treatment. 
As a result of this transient effect, the need for 
analgesics was higher in the SWT group.

Currently, patient preference plays an important 
role in the treatment selection. Both treatments 
have similar efficacy, but the outstanding features 
of CS injection are that it is easy to administer, 
provides a rapid clinical response, is administered 
only once, and is cost-effective. However, SWT is a 
favorable alternative for patients who are allergic to 
local anesthetics and CSs and are hesitant to receive 
injections. It can be also used in patients who do 
not respond to injection therapy.[24] The use of SWT 
may be more appropriate in patients with dominant 
tendinopathy rather than bursitis.

The present study is notable for having a very 
well-homogenized study group, a sufficient sample 
size, and objective data and treatments that were 
compared. To avoid a confounding factor that can 
alter the treatment response, no exercise program 
was given to our patients. After the final evaluations 
at three months, the study was terminated and an 
exercise program was recommended to the patients. 
Therefore, the study provides no information on 
long-term efficacy. The main limitations of our study 
are that the diagnosis of GTPS was made only based 
on clinical findings, factors such as bursitis and 
tendinopathy, which may cause GTPS, and was not 
confirmed by an imaging study. Also, the palpation 
test of the greater trochanter is known to have poor 
specificity, and clinical provocative pain tests may be 
used to rule out false-positive results.

In conclusion, although both CS injection and 
SWT seem to be effective treatments for GTPS, 
neither of them is clinically superior to another. 
Therefore, the choice of treatment should be based 
on several factors, including the patient’s preferences 
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and the cost of treatment. It is recommended that 
patients consult with their healthcare provider 
to identify the most appropriate treatment plan 
for their specific condition. Further high-quality, 
randomized clinical trials are needed to elucidate 
the long-term efficacy of these treatment modalities 
in patients with GTPS.
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