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Corticosteroid Injections for Greater 
Trochanteric Pain Syndrome: A Randomized 
Controlled Trial in Primary Care

ABSTRACT
PURPOSE We undertook a study to evaluate the effectiveness of corticosteroid 
injections in primary care patients with greater trochanteric pain syndrome (GTPS).

METHODS We evaluated the effect of corticosteroid injections compared with 
expectant treatment (usual care) in a pragmatic, multicenter, open-label, random-
ized clinical trial in the Netherlands. Patients (aged 18 to 80 years) with GTPS vis-
iting 81 participating primary care physicians were randomly allocated to receive 
either local corticosteroid injections (n = 60) or usual care (n = 60). Primary 
outcomes of pain severity (numerical rating scale 0 to 10) and recovery (yes or 
no total or major recovery) were evaluated at 3-month and 12-month follow-up 
visits. Adverse events were collected at 6 weeks.

RESULTS At the 3-month follow-up visit, 34% of the patients in the usual care 
group had recovered compared with 55% in the injection group (adjusted 
OR = 2.38; 95% CI, 1.14-5.00, number needed to treat = 5). Pain severity at 
rest and on activity decreased in both groups, but the decrease was greater in 
the injection group, for an adjusted difference in pain at rest of 1.18 (95% CI, 
0.31-2.05) and in pain with activity of 1.30 (95% CI, 0.32-2.29). At the 12-month 
follow-up, 60% of the patients in the usual care group had recovered compared 
with 61% in the injection group (OR = 1.05; 95% CI, 0.50-2.27). Pain severity 
at rest and on activity decreased in both groups and the 12-month follow-up 
showed no signifi cant differences, with adjusted differences of 0.14 (95% CI, 
–0.75 to 1.04) for pain at rest and 0.45 (95% CI, –0.55 to 1.46) for pain with 
activity. Aside from a short period with superfi cial pain at the site of the injec-
tion, no differences in adverse events were found.

CONCLUSION In this fi rst randomized controlled trial assessing the effectiveness of 
corticosteroid injections vs usual care in GTPS, a clinically relevant effect was shown 
at a 3-month follow-up visit for recovery and for pain at rest and with activity. At a 
12-month follow-up visit, the differences in outcome were no longer present.

Ann Fam Med 2011;9:226-234. doi:10.1370/afm.1232.

INTRODUCTION

G
reater trochanteric pain syndrome (GTPS), also known as trochan-

teric bursitis, is a common cause of hip pain in general practice. 

In 1958 Anderson described the physical signs of bursitis tro-

chanterica, and in 1979 Little described the clinical fi ndings in the context 

of other causes of hip pain.1,2 Schapira et al3 and Shbeeb and Matteson4 

reported extended descriptions of the clinical symptoms. Karpinski and 

Piggott5 and Collee et al6 described these clinical fi ndings as GTPS. This 

syndrome is characterized by chronic intermittent or continuous pain at and 

around the greater trochanter, sometimes radiating to the lateral aspect of 

the hip or lateral thigh and increasing with physical activity. There is tender-

ness to palpation of the greater trochanter on physical examination, repro-

ducing the patient’s pain. Although GTPS was previously thought to be 
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caused by infl ammation of the bursa, recent histological 

investigation could not confi rm this hypothesis.7 In 2001 

a study of the classifi cation of hip disorders showed that 

edema around the greater trochanteric tendons (seen on 

sonography), but not sonographic signs of trochanteric 

bursitis, was closely related to the symptoms of GTPS.8 

Magnetic resonance imaging also suggests that patho-

logic fi ndings of the gluteus medius is associated with 

GTPS.9 Furthermore, Cohen et al recently concluded 

that fl uoroscopically guided corticosteroid injections in 

the trochantric bursa did not improve the outcome of 

pain reduction compared with an unguided corticoste-

roid injection in the trochanteric region.10

The prevalence of GTPS was recently calculated 

to be 17.6% in a community-based population at risk 

for knee osteoarthritis and in persons with knee osteo-

arthritis.11 In a retrospective study in general practice, 

the incidence of patients visiting their primary care 

physician for trochanteric pain was calculated to be 

1.8 persons per 1,000 per year.12 This latter study also 

showed that 36% of the patients still had complaints 

after 1 year, and 29% of the patients still suffered 

from this pain after 5 years. In that same study 37% 

of the patients were injected with corticosteroids, and 

of these patients, 66% reported improvement after 

treatment.12 This outcome is similar to the outcome 

of a case series in which 61% of patients improved 

6 months after a local corticosteroid injection.13 In a 

report of 61 cases, 58 patients had excellent or good 

results after a corticosteroid injection.14 The study 

comparing unguided corticosteroid injection with fl uo-

roscopically guided injection showed a positive result 

in 47% and 41%, respectively.10 In another trial corti-

costeroid injection was compared with other specifi c 

therapy (shock wave therapy and exercise therapy) and 

showed superior short-term effect (success rate 75% 

for corticosteroid injections and 13% and 7% for shock 

wave and exercise therapy, respectively) The effect of 

therapy reversed after 15 months of follow-up (success 

rate for corticosteroid injection was 48%, shock wave 

therapy 74%, and exercise therapy 80%).15

Although local corticosteroid injections are fre-

quently given for GTPS, no study has compared the 

effect of corticosteroid injections with usual care, 

which is an expectant approach in a randomized trial. 

We therefore report the fi rst randomized controlled 

trial comparing usual care with the effect of an addi-

tional local corticosteroid injection in primary care 

patients with GTPS.

METHODS
This study was a pragmatic, open-label, randomized 

trial in general practice conducted in the Netherlands 

with 81 participating primary care physicians. The 

local Medical Ethics Committee of the Erasmus Uni-

versity Medical Center, approved the trial, and all the 

patients gave informed consent for participation. The 

trial was included in the Dutch Trial register (ISRCTN 

16994576). Details of the study protocol were reported 

in 2007 and are briefl y summarized here.16

Participants
General practitioners in the Rotterdam area recruited 

the study participants by selecting patients (aged 18 

to 80 years) who consulted them about GTPS. GTPS 

was diagnosed when the patient complained of pain 

persisting for more than 1 week in the lateral region of 

the hip, and tenderness to palpation of the greater tro-

chanter, reproducing the patient’s pain, was found on 

physical examination.1-4

Excluded were patients who were unable to under-

stand the Dutch questionnaires. Also excluded were 

patients who had consulted their general practitioner 

with the same symptoms in the previous year and had 

received any intervention, or who were operated on in 

the same region, or who had a systemic neurological or 

rheumatologic disorder.

If the patient was interested in participating in our 

study, the physician sent to the researcher a fax of 

the patient’s contact information and a standardized 

form with fi ndings from the physical examination. The 

physician gave the patients written study information, 

the baseline questionnaire, and the informed consent 

form. One of the investigators contacted the patient 

to ask whether there were any additional questions 

and assessed the patient’s suitability to participate in 

the study. Patients who were eligible and agreed to 

participate were asked to return the completed baseline 

questionnaire and informed consent form.

After the questionnaire was returned, the patient 

was classifi ed by comorbidity status. If the question, 

Do you suffer from low-back pain? was positively 

answered as often or continuously, the patient was 

classifi ed as having comorbid low-back pain. We used 

the American College of Rheumatology (ACR) history 

and physical examination criteria for osteoarthritis of 

the hip (older than 50 years, morning stiffness last-

ing longer than 60 minutes, and painful or decreased 

internal rotation and fl exion of the hip as performed by 

the general practitioner) to decide whether the patient 

had suspected osteoarthritis of the hip as a comorbid 

condition.17

Randomization
Patients were independently randomized (based on 

computerized randomization lists) to receive either the 

injection therapy or usual care. This randomization 
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was stratifi ed by comorbidity and randomization block 

sizes of 10, yielding 4 strata: with no comorbid condi-

tion, with low-back pain, with osteoarthritis of the hip, 

and with both.

Intervention Treatment
As soon as randomization had taken place, the general 

practitioner and the patient were informed about the 

treatment that the patient would be given. The physi-

cians participating in the study were trained to give 

the injection according to a standardized procedure: 

40 mg of triamcinolone acetate combined with 1% or 

2% lidocaine in a 5-mL syringe. They were trained to 

mark the most painful point on the hip on the greater 

trochanter area with a pen or pencil and to disinfect 

the site. The needle was inserted perpendicular to the 

skin, directed down to the point of maximal tender-

ness, and 1 mL of the substance was injected at that 

point The needle was then moved to another place in 

the painful area, and the same procedure was repeated 

until the syringe was empty. After the injection the 

physician sent to the study researchers a fax of a form 

with the details of the injection given, eg, the volume 

that was injected, whether the injection was painful, 

and whether there was pain relief after the injection 

or any immediate side-effects. In addition to the injec-

tion therapy, the physicians were allowed to prescribe 

analgesics (as in the usual care group). The physicians 

were also allowed to give a second injection between 

3 weeks and 3 months after the fi rst injection.

Usual Care
The control group received usual care consisting of 

analgesics as needed. In the Netherlands, because there 

is direct access to a physiotherapist, all patients in both 

treatment groups were allowed to receive additional 

treatment from a physiotherapist (however, the investi-

gators did not specifi cally recommend this action).

Outcomes
Primary outcome was recovery at 3 and 12 months as 

measured on a 7-point Likert scale (1 = fully recovered 

to 7 = worse than ever), and severity of pain during the 

last week (both while at rest and during activity) mea-

sured with a numeric rating scale from 0 to 10 (0 = no 

pain, 10 = worst conceivable pain). These outcomes 

were assessed at 6 weeks and at 3, 6, 9, and 12 months 

after randomization and were collected by means of 

postal questionnaires.

Other secondary patient-oriented outcomes in 

this study were quality of life (range 0 to 1, 0 = worst 

quality of life to 1 = best quality of life), which we 

measured using a standardized instrument, EQ-5D 

(EuroQol Group, York, United Kingdom),18 and a 

self-administered health status instrument for patients 

with osteoarthritis of the hip or knee, the Western 

Ontario and McMaster University Osteoarthritis 

Index (WOMAC). The WOMAC index consists of 3 

domains: pain (5 items), stiffness (2 items), and func-

tion (17 items). We used the domains of pain and 

function. Each item can be scored on a 5-point Likert 

scale. (where 1 = none and 5 = extreme). Sum scores for 

each domain were calculated and standardized (0 to 

100), with high values indicating more pain or lower 

physical functioning.19

At a 6-week follow-up visit, all patients were asked 

about specifi c adverse events of the therapy (eg, hot 

fl ushes, disturbance in menstruation pattern, or general 

allergic reaction, such as itching all over the body, urti-

caria, headache, shortness of breath).

Data Analyses
Between-group differences in the primary outcome 

were analyzed based on the intention-to-treat principle. 

Between-group differences in continuous outcome mea-

sures were analyzed with repeated measures for general 

linear models. Generalized estimating equations models 

(repeated measures) were used for dichotomous out-

come (recovery dichotomized to totally recovered or 

almost totally recovered vs slightly recovered and less). 

All analyses were adjusted for baseline values of the out-

come, except for the analysis on recovery. In addition, a 

yes or no presence of comorbidity (osteoarthritis, low-

back pain, or both) was added to the regression models. 

Other baseline values (age, sex, employment, body mass 

index, education level, and duration of symptoms, pref-

erence of treatment, and comorbidity, as well as base-

line pain severity for recovery analyses) were assessed 

to establish whether these values affected the primary 

outcomes of the study by more than 10%. If so, they 

were also added to the models. Number needed to treat 

was calculated for the dichotomized outcome (recov-

ery). Effect sizes were calculated as adjusted difference 

in outcome divided by baseline standard deviation of 

the outcome. From the clinical standpoint effect sizes of 

0.2 to 0.5 are considered small, and 0.5 to 0.8 moder-

ate, whereas greater than 0.8 indicates a large clinical 

effect.20 Predefi ned subgroup analyses were performed 

for the subgroup with comorbidity (osteoarthritis of the 

hip, low-back pain, or both).

All analyses were conducted using SAS version 9.2 

(2007, Institute Inc, Cary, North Carolina, USA).

We aimed to include 150 participants (68 patients 

per group, and anticipating a 10% loss to follow-up) 

to be able to prove a difference of 25% for recovery (a 

recovery of 45% in the control group and 70% in the 

intervention group) based on 2-sided testing with α of 

.05 and a power of 80%.
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RESULTS
Figure 1 presents the participant fl ow of the study. 

From April 2006 until June 2008 general practitioners 

recruited 159 patients, 7 of whom did not meet our 

inclusion criteria. After reading the study information, 

23 patients refused to participate, for the most part 

because they had a clear preference for either injection 

therapy or for usual care. Although the time between 

 Figure 1. Participant fl owchart.

HNP = hernia nuclei pulposi. 

a All patients were included in the repeated measurement analysis. 
b For the repeated measurement analysis on recovery, at least 1 follow-up assessment was needed to be included in the analysis.

159 Patients recruited by physicians 

39 Excluded
 7 Did not meet inclusion criteria
 32 Refused to participate:
 8 Did not want injection
 6 Wanted injection
 9 Other reasons
 9 Complaints diminished

120 Patients randomly assigned

 60 Included in control group
 4 Violated the protocol (received injection)

Cointerventions (3 months)
 14 Physical therapy
 30 Pain medication
 11 Prescribed
 19 Advised or on own initiative

60 Included in injection group
  9  Violated the protocol, 5 of whom received 

no injection because complaints diminished

Cointerventions (3 months)
 6 Physical therapy 
 18 Pain medication
 5 Prescribed 
 13 Advised or on own initiative

1 Lost to follow-up at 
6 weeks and 3 months

0 Lost to follow-up 
at 3 months 

Analysis at 3 monthsa

 59 For recoveryb

 60 For pain at rest and activity

Cointerventions (additional at 12 months)
 16 Physical therapy
 4 Injection 
 41 Pain medication
 11 Prescribed 
 30 Advised or on own initiative

Analysis at 3 monthsa

 60 For recoveryb

 60 For pain at rest and activity

Cointerventions (additional at 12 months)
 17 Physical therapy 
 3 Injection 
 37 Pain medication 
 11 Prescribed
 26 Advised or on own inititative

4 Lost to follow-up at 12 months
 1 HNP surgery (at 6 months)
 1 Hip surgery (at 12 months)
 2  Did not want to participate 

any longer (1 at 6 and 1 at 
12 months)

4 Lost to follow-up at 12 months
 1  Hip surgery (at 6 and 1 at 

12 months) 
 1 HNP surgery (at 9 months) 
 1  Did not want to participate 

any longer (at 12 months)

Analysis at 12 monthsa

 59 For recoveryb

 60 For pain at rest and activity

Analysis at 12 monthsa

 60 For recovery
 60 For pain at rest and activity
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visiting their physician and ran-

domization was only a few days, 

5 patients had a spontaneous 

decline of their symptoms and 

therefore no longer wished to 

participate in the study.

Finally, 120 patients were 

included in the study and ran-

domized (60 to usual care, 60 to 

injection therapy); their mean age 

was 56 years, and 77% of them 

were women (Table 1 displays 

their baseline characteristics). 

Complete follow-up data of the 

primary outcomes at 3 months 

were available for 119 patients 

and at 12 months for 111 patients.

During the fi rst 3 months, 

13 patients did not receive the 

intervention as allocated, and 9 

patients did not receive the injec-

tion therapy. Of the latter group, 

5 reported that their symptoms 

disappeared before the injection 

was given. In the usual care group 

4 patients received an injection 

from their physician, which was 

contrary to study instructions.

Figure 2 shows the course of 

pain at rest and on activity up to 

12 months of follow-up, and Fig-

ure 3 shows the course of recovery.

Results at 3-Month Follow-up
By the 3-month follow-up visit, 55% of injection group 

patients had recovered (defi ned as totally or strongly 

recovered) compared with 34% of the usual care group 

(21% difference), for a number needed to treat of 5. 

None of the baseline variables, when added to the 

model, changed the outcome by more than 10%. Binary 

models for recovery resulted in an odds ratio (OR) of 

2.38 (95% CI, 1.14-5.00) (Table 2). Pain severity at rest 

and on activity decreased in both groups; however, the 

decrease was greater in the injection group: adjusted 

difference for pain at rest was OR = 1.18 (95% CI, 0.31-

2.05) and adjusted difference for pain with activity 

was OR = 1.30 (95% CI 0.32-2.29). Effect sizes for pain 

severity were 0.54 and 0.57, respectively.

The estimates for the above-mentioned primary out-

comes were slightly higher when violators of the pro-

tocol were excluded from the analysis. Similar results 

were found when those who did not receive the injec-

tion because their complaints had diminished (n = 5) 

were also excluded.

 The secondary outcomes of WOMAC pain 

and WOMAC function measures showed a greater 

decrease in pain in the injection group than in the 

usual care group. The adjusted difference between 

the groups for WOMAC pain and WOMAC function 

were OR = 12.40 (95% CI, 4.86-19.93) and OR = 11.36 

(95% CI, 4.01-18.70), respectively. Effect sizes for 

injection therapy were 0.67 and 0.56, respectively. 

There was no signifi cant difference in quality of life 

between the 2 groups (Table 2).

Results at 12-Month Follow-up
At the 12-month follow-up visit, 61% of the patients 

in the injection group had recovered (defi ned as 

totally or strongly recovered) compared with 60% 

in the usual care group. Binary models for recovery 

resulted in OR = 1.05 (95% CI, 0.50-2.27). Pain sever-

ity at rest and pain severity with activity decreased 

in both groups. The adjusted difference for pain 

at rest was OR = 0.14 (95% CI, –0.75 to 1.04), and 

the adjusted difference for pain with activity was 

OR = 0.45 (95% CI, –0.55 to 1.46). The differences 

were not signifi cant, however.

Table 1. Characteristics of the Study Population at Baseline

Characteristic

Usual Care 
Group

(n = 60)

Intervention 
Group

(n = 60)
Total

(N = 120)

Age, mean (SD), y 54.8 (14.7) 57.7 (13.9) 56 (14.3)

Women, n (%) 48 (80) 44 (73.3) 92 (76.7)

Paid job, n (%) 24 (40) 26 (43.3) 50 (41.7)

Body mass index, mean (SD) 26.3 (3.6) 26.9 (3.8) 26.6 (3.7))

WOMAC pain, mean (SD)a 52.4 (19.1) 48.8 (16.1) 50.6 (17.7)

WOMAC function, mean (SD)a 49.2 (19.6) 43.9 (17.0) 47.0 (18.4)

Pain at rest, mean (SD)b 5.33 (2.2) 5.05 (2.2) 5.19 (2.2)

Pain with activity, mean (SD)b 6.63 (2.6) 6.82 (1.9) 6.73 (2.3)

Quality of life, EQ-5D,mean (SD)c 0.72 (0.2) 0.76 (0.2) 0.74 (0.2)

Education level, n (%)

Low (vocational)

Middle (secondary)

High (university)

17 (28.3)

33 (55)

10 (16.7)

22 (36.7)

29 (48.3)

9 (15)

39 (32.5)

62 (51.7)

19 (15.8)
Duration of complaints, n (%)

1-2 mo

2-6 mo

>6 mo

30 (50.8)

14 (23.7)

15 (25.4)

27 (45.0)

20 (33.3)

13 (21.7)

57 (47.9)

34 (28.6)

28 (23.5)
Comorbidity, n (%)

None

Low-back pain

Hip osteoarthritis

Low-back pain and hip 
osteoarthritis

25 (41.7)

21 (35)

8 (13.3)

6 (10)

22 (36.7)

22 (36.7)

10 (16.7)

6 (10)

47 (39.2)

43 (35.8)

18 (15)

12 (10)

EQ-5D = EuroQol; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.

a Scored on a range from 0-100, with high values indicating more pain or lower physical functioning. 
b Scored on a range from 0-10, where 0 = no pain and 10 = worst conceivable pain.
c Scored on a range from 0-1, where 0 = worst quality of life and 1 = best quality of life.
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All secondary outcomes showed no differences at 

12 months of follow-up (Table 2).

Subgroup Analysis
In the subgroup with comorbidity (hip osteoarthritis, 

low-back pain, or both; n = 73), 58% of the intervention 

group had recovered vs 32% in the usual care group at 

the 3-month follow-up, with a number needed to treat 

of 4 (adjusted OR = 2.87; 95% CI, 1.10-7.55). Differ-

ences in pain at rest and with activity at 3 months of 

follow-up were 1.36 (95% CI, 0.15-2.57) and 1.42 (95% 

CI, 0.14-2.70), respectively. Effect sizes were 0.69 (pain 

at rest) and 0.67 (pain with activity).

Comparing the intervention group with the usual 

care group at the 12-month follow-up, differences in 

pain at rest and with activity were 0.12 (95% CI, –1.12 

to 1.36) and 1.42 (95% CI, 0.14 to 2.70), respectively. 

For recovery OR = 0.99 (95% CI, 0.38-2.59).

Adverse Effects
At 6 weeks, the frequency of systemic adverse events 

was similar. In the injection group, no immediate 

Figure 2.  Course of mean pain intensity (and standard error) at rest and on activity during the 
12-month follow-up period for injection group (n = 60) and usual care group (n = 59), on a visual 
analog scale (VAS)
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side-effects were reported by the physicians; however, 

almost 40% of the injection group reported a short 

period with superfi cial pain at the site of the injection 

(Table 3).

DISCUSSION
In this fi rst randomized controlled trial assessing the 

effectiveness of corticosteroid injections vs usual care 

for patients with GTPS, a clinically relevant effect was 

Figure 3. Course of recovery during 12-months for injection group (n = 60) and usual care group (n = 60).

Table 2. Primary and Secondary Outcome Measures at the 3- and 12-Month Follow-up

Outcome

Usual Care (n = 59) Injection (n = 60) 3 mo
OR (95% CI)

12 mo
OR (95%CI)Baseline 3 mo 12 mo Baseline 3 mo 12 mo

Recovered,n/N (%)a – 20/59 (34) 33/55 (60) – 33/60 (55) 34/56 (61) 2.38 
(1.14 to 5.00)

1.05 
(0.50 to 2.27)

Difference 
at 3 mo 
(95% CI)b

Difference 
at 12 mo 
(95% CI)

Pain at rest, 
mean (SD)c

5.3 
(2.2)

3.7 
(2.5)

2.3 
(2.3)

5.1 
(2.2)

2.5 
(2.5)

2.1 
(2.5)

1.18 
(0.31 to 2.05)

0.14 
(–0.75 to 1.04)

Pain with activity, 
mean (SD)c

6.6 
(2.60)

4.8 
(2.8)

3.2 
(2.9)

6.7 
(1.9)

3.6 
(2.8)

2.8 
(2.8)

1.30 
(0.32 to 2.29)

0.45 
(–0.55 to 1.46)

Secondary outcomes

WOMAC pain, 
mean (SD)d

52.4 
(19.1)

37.6 
(22.7)1

22.9 
(22.8)

48.8 
(16.1)

23.6 
(21.3)

18 
(19.6)

12.40 
(4.86 to 19.93)

2.67 
(–4.98 to 10.32)

WOMAC function, 
mean (SD)d

49.2 
(19.6)

34.2 
(21.3)

21.7
(22.7)

43.9 
(17.0)

21.3 
(19.3)

17.4 
(19.6)

11.36 
(4.01 to 18.70)

1.01 
(–6.37 to 8.39)

EQ-5D, mean (SD)e 0.72 
(0.2)

0.79 
(0.17)

0.85
(0.17)

0.74 
(0.2)

0.81 
(0.2)

0.82
(0.2)

–0.02 
(–0.08 to 0.04)

–0.004 
(–0.05 to 0.06)

EQ-5D = a quality-of-life instrument from EuroQol; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.

a Fully or strongly recovered. 
b Adjusted for baseline values of the outcome.
c Scored on a range from 0-10, where 0 = no pain and 10 = worst conceivable pain.
d Scored on a range from 0-100, with high values indicating more pain or lower physical functioning.
e Scored on a range from 0-1, where 0 = worst quality of life and 1 = best quality of life. 
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shown at 3 months of follow-up for recovery and for 

pain at rest and with activity. At 12 months of follow-

up the differences in outcome were no longer present.

This randomized controlled trial is the fi rst to com-

pare the effect of local corticosteroid injections with 

usual care in primary care patients with GTPS. Even 

though we were unable to include the 150 patients 

that we hoped to randomize,21 we found a signifi -

cant and clinically relevant effect of injection with 

corticosteroids at 3 months in all primary outcome 

measurements. Although this effect was even higher 

at 6 weeks, at the 12-month follow-up no difference in 

effect was present.

Our fi ndings indicate a short-term effect of corti-

costeroid injections, which disappeared at 6 months. 

Rompe et al also found a short-term effect of cortico-

steroid injection at 1 month follow-up; however, this 

benefi cial effect had decreased at 4 months, and by 

the 15-month follow-up visit the pain had increased 

again to almost baseline values.15 In contrast to our 

study, Rompe et al included patients from secondary 

care and excluded patients with concurrent hip joint 

disease. It remains uncertain whether his study popu-

lation explains the difference between the 2 studies 

for the long-term course of complaints after cortico-

steroid injection.

Even though our inclusion period took longer than 

we anticipated, and we enrolled fewer than 150 partici-

pants, the funding authority allowed us to reduce the 

sample size to 120 participants because we had almost 

no loss to follow-up (especially on the short term). In 

view of the clear results, it is possible that a somewhat 

larger study population would not have led to different 

conclusions.

We used a pragmatic open design and measured 

the effect of the corticosteroid injection as experienced 

by patients in clinical practice; therefore, it is 

not possible to distinguish among the effects 

of the injection itself (needling), or the use of 

lidocaine, the corticosteroid fl uid, or the pla-

cebo effect. It is acknowledged that a placebo 

effect might occur with injection therapy. For 

example, a recent review reported that a more 

invasive placebo treatment was more effective 

than a noninvasive placebo treatment.22

In the present study, during the fi rst 3 

months more patients in the usual care group 

than in the intervention group received phys-

ical therapy (although not specifi cally recom-

mended) as a cointervention; the same was 

true for pain medication. The effect of injec-

tion therapy may therefore be even stronger 

than reported here.

Observational studies have shown that 

about two-thirds of patients with GTPS also have low-

back pain or osteoarthritis of the hip.6,23 The present 

study also found comorbidity in 63% of the patients. 

Because we expected to fi nd lower effectiveness in 

the subgroup, we prestratifi ed our randomization for 

comorbidity. In our analysis of patients with comor-

bidity, however, the effect of injection therapy with 

corticosteroids was unexpectedly slightly higher and 

signifi cant. This fi nding implies that the subgroup of 

patients with comorbidity profi t as much from the 

injection therapy as did the total intervention group.

A systemic effect of corticosteroid injections on 

musculoskeletal pain has been proposed because (in 

patients with rotator cuff disease) a corticosteroid 

injection was found to be equally effective in the upper 

gluteal region and in the subacromial bursa.24 Apart 

from a benefi cial effect on GTPS, in our patients with 

comorbidity, the injections might also have had a ben-

efi cial effect on osteoarthritis or low-back pain.

Because we aimed to interfere as little as possible 

with usual primary care practice, radiographs were 

not used to assess hip osteoarthritis. Instead, a clinical 

assessment was used to defi ne osteoarthritis accord-

ing to the ACR clinical criteria for hip osteoarthritis.25 

Because these criteria were not developed for primary 

care research, our clinical classifi cation may not fully 

overlap with the ACR radiographic classifi cation crite-

ria17; nevertheless, they are the most suitable clinical cri-

teria currently available.26 Our assessment of low-back 

pain was based on the questionnaire alone, and we have 

no information about the type and severity of that pain. 

We can conclude, however, that other musculoskeletal 

symptoms of the hip (eg, morning stiffness or painful or 

restricted internal rotation) or in the low-back region 

should not prevent the clinician from applying local 

injection therapy when GTPS is diagnosed.

Table 3. Reported Number of Adverse Events at 6 Weeks

Adverse Event
Intervention  

Group
Usual Care 

Group

Hot fl ushes 11 12

Disturbance in menstruation pattern 3 5

General allergic reaction (eg, itching 
all over the body, urticaria, head-
ache, shortness of breath)

9 12

Superfi cial pain at site of injection  

<1 day

 ≥1 day

Missing

23

3

11

0

0

0
Other reported side-effects  

Insensible spot

Extravasation of blood

Sore spot

Small lump at injection place

1

1

1

1

0

0

0

0
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In our study no serious adverse effects of the injec-

tion therapy was observed. Our injection group is 

relatively small, and the follow-up time was short, so 

we cannot draw conclusions about the safety of our 

procedure. A recent review about adverse effects of 

extra-articular corticosteroid injection concluded that 

corticosteroid injection therapy is relatively safe if it is 

administered in a professional way.27

In the present study, 14 patients meeting the inclu-

sion criteria decided not to participate because of their 

strong preference for a specifi c therapy. Preference for 

the type of intervention did not infl uence the effect 

of the corticosteroid injection by more than 10% but, 

again, many patients with a strong preference for a 

specifi c therapy chose not to participate in the study.

Recommendations for General Practice
This study shows the additional value of injection 

therapy in primary care patients who have clinical signs 

of GTPS. The application of corticosteroid injections 

made no difference in the long-term resolution of pain, 

but the injection gave patients early relief. Although 

these effects have been assessed in only one trial, phy-

sicians now have a more evidence-based rationale for 

offering corticosteroid injections to patients with symp-

toms of GTPS for the short-term relief of symptoms.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/9/3/226.
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