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Background: Recalcitrant greater trochanteric pain is increasingly recognized as an indication for surgical intervention. The
arthroscopic approach has become rapidly more common than the open alternative.

Hypothesis: Patients undergoing radiofrequency microdebridement (RFMD) as an adjunct to arthroscopic gluteal bursectomy
(AGB) and iliotibial band release (ITBR) will experience better functional improvement than AGB and ITBR alone at 1 year.

Study Design: Randomized controlled trial; Level of evidence, 2.

Methods: A total of 33 patients with failed nonoperative treatment of gluteal tendinopathy were randomly allocated to undergo
AGB/ITBR or AGB/ITBR þ RFMD. Full-thickness tears were excluded. The primary outcome measure was the modified Harris Hip
Score (mHHS) at 52 weeks. Secondary outcome measures included the mHHS, Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC), visual analog scale (VAS) for pain, and 12-item Short Form Health Survey (SF-12), which were
evaluated at 0, 6, 12, 24, and 52 weeks. Statistical significance was defined as P < .05.

Results: A total of 33 participants (33 hips; 30 female and 3 male; mean age, 58 years) were randomized; 16 patients underwent
AGB/ITBR þ RFMD, and 17 underwent AGB/ITBR. Participants’ functionality improved in both groups at all time intervals. The
mean mHHS score improved from 57.49 ± 10.61 to 77.76 ± 18.40 (P¼ .004) and from 58.98 ± 12.33 to 79.96 ± 18.86 (P¼ .001) at 52
weeks in the AGB/ITBR and AGB/ITBR þ RFMD groups, respectively, although there was no statistically significant difference
between groups. There were no device-related adverse events.

Conclusion: AGB/ITBR led to significant improvements in patients with recalcitrant gluteal tendinopathy. In this small RCT, the
addition of RFMD showed no additional benefit to AGB/ITBR but provided a safe adjunct for the surgical management of recal-
citrant gluteal tendinopathy.

Registration: NCT01562366 (ClinicalTrials.gov identifier).

Keywords: radiofrequency microdebridement; gluteal tendinopathy; greater trochanteric pain syndrome; hip arthroscopic sur-
gery; bursitis; gluteal tendon tear

Gluteal tendinopathy, as a cause of greater trochanteric
pain syndrome, remains a difficult clinical problem. Non-
surgical measures, including physical therapy, analgesics,
and nonsteroidal anti-inflammatory drugs (NSAIDs), are
considered first line, although with little supporting

evidence.2,17,19 Despite the arguable presence of inflamma-
tion in the pathogenesis of tendinopathy, corticosteroid
injections offer a good short-term effect in relieving symp-
toms.2 The increasing evidence for platelet-rich plasma
(PRP) injections offers a promising nonsurgical option with
longer lasting symptomatic benefits.11-13

There is currently a lack of high-quality research on the
surgical treatment of gluteal tendinopathy. Surgery has
been performed to repair full-thickness tears when
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nonoperative measures fail. Surgery for tendinopathy
(including partial-thickness tears and tendinopathy) has
been described as open techniques, including bursect-
omy, resection or release of the iliotibial band, and
ostectomy of the greater trochanter.4,24 Arthroscopic bur-
sectomy with or without iliotibial band release (ITBR)
has been recently proposed as a treatment alternative,
which may offer advantages over more invasive open
surgical procedures.10,15

Arthroscopic radiofrequency microdebridement (RFMD)
is a novel technique for the surgical treatment of tendino-
pathy. It has been proposed as an alternative to surgical
debridement in the rotator cuff, Achilles tendon, and plan-
tar fascia.7,18,20,25,26 Radiofrequency is thought to stimulate
angiogenesis and promote the regeneration of tendon
fibers.3,16 There is some evidence that pain relief is the
result of radiofrequency-induced ablation of free nerve end-
ings.22,26 To date, there have been no trials evaluating the
safety or efficacy of microdebridement for gluteal
tendinopathy.

The hypothesis of this study was that patients undergo-
ing RFMD as an adjunct to arthroscopic gluteal bursectomy
(AGB) and ITBR would experience better functional
improvement than AGB and ITBR alone at 1 year.

METHODS

This trial was registered with the Australian New
Zealand Clinical Trials Registry and was approved by
the Epworth HealthCare Human Research Ethics Com-
mittee (54512).

Study Design and Setting

This study was a 2-center, parallel-group, double-blind
(participants and assessors) randomized controlled trial
(RCT). Recruitment took place between May 2012 and Jan-
uary 2016. Patients between 40 and 70 years of age with
recalcitrant gluteal tendinopathy (including partial-
thickness tears) were invited to participate. Tendinopathy
was confirmed radiologically by an experienced musculo-
skeletal radiologist at one center via either ultrasound or
magnetic resonance imaging.

Failed nonoperative treatment, a prerequisite for
recruitment into this trial, included at least 6 months of
an initial period of rest and avoidance of aggravating activ-
ities, followed by physical therapy (�6 sessions), analgesics,
NSAIDs for�2 weeks, and at least 1 steroid injection. Some
patients received either a second steroid injection or a PRP
injection.

Patients were excluded preoperatively if they had a his-
tory of surgery to the hip, lumbar spine, or trochanteric
region. They were also excluded if there were signs of fem-
oroacetabular impingement, a labral tear was reported on
radiological studies, any intra-articular procedure was con-
comitantly required, inflammatory arthropathy was pre-
sent, there was long-term steroid use (>6 weeks), or they
were simultaneously participating in another prospective
study. Patients were excluded intraoperatively if an arthro-
scopic inspection demonstrated a full-thickness gluteal ten-
don tear.

Randomization

Treatment was allocated intraoperatively according to a
computer-generated schedule by an independent member
of the operating room staff. Randomization took place after
ITBR and AGB had been completed so that those receiving
RFMD had no other alteration in their procedure. Patients
with full-thickness tears were excluded before randomiza-
tion. Participants were allocated 1:1 to receive either our
standard surgical care10 consisting of AGB/ITBR or AGB/
ITBR þ RFMD.

Surgical Procedure

The operative procedure was performed according to our
routine practice. Antibiotics and thromboprophylaxis were
given. Patients were in the lateral decubitus position using
the McCarthy hip distractor, although no traction was
applied. Ultimately, 2 peritrochanteric portals were used
to access the lateral compartment, and AGB/ITBR was per-
formed. First, the iliotibial band was cut in a cruciate pat-
tern from its superficial surface and the corners then
removed to leave a diamond-shaped defect in the iliotibial
band overlying the greater trochanter. The trochanteric
bursa was then excised using a combination of radiofre-
quency ablation and an arthroscopic shaver. Patients
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allocated to AGB/ITBR þ RFMD subsequently underwent
RFMD using a Topaz device (ArthroCare) (Figure 1). An
average of 8 to 10 punctures were made into the gluteus
medius and minimus tendons with the probe in a grid-like
pattern at differing depths (see Video Supplement). Each
RF “pulse” was controlled for a 0.5-s duration and gener-
ated a temperature of 40�C to 70�C. At the completion of
surgery, all patients received a 20-mL injection of bupiva-
caine at 0.5%, adrenaline 0.020 mg, morphine 5 mg, and
ketorolac 30 mg into the pre-existing bursal space. Portal
closure with a single absorbable monofilament suture was
performed in all patients.

Outcome Measures

Participants were screened preoperatively and assessed at 6,
12, 24, and 52 weeks. The primary outcome measure was the
change in the modified Harris Hip Score (mHHS) between
baseline and follow-up at 52 weeks. Because the mHHS has
a maximum of 91 points, participants’ scores were multiplied
by 1.1 to generate a range between 0 and 100, with a lower
score representing more severe hip disability.5

The number of patients achieving the patient acceptable
symptomatic state for the mHHS, defined as 74 points, was
documented.6 Other secondary outcome measures included
the Western Ontario and McMaster Universities Osteo-
arthritis Index (WOMAC), the visual analog scale (VAS) for
pain, and the 12-item Short Form Health Survey (SF-12).
Adverse events (AEs) were defined as any medical compli-
cation in a patient throughout the duration of the study.

Patients were blinded to the treatment arm throughout
the study period. Outcome data were collected by an inde-
pendent assessor who was blinded to the allocation of treat-
ment. It was not possible to blind the surgeon, but the
surgeon had no role in data collection or analysis.

Statistical Analysis

The study was conducted as a superiority trial, considering
15 points on the mHHS as a clinically significant change,
with an estimated standard deviation of 20. To test the null

hypothesis of no difference between treatment groups, the
recruitment of 66 participants was planned to achieve a
power of 90% and 5% significance.

Statistical analysis was performed using STATA (Ver-
sion 13.1; StataCorp). Descriptive statistics were used to
present continuous study variables. Independent-samples
t tests compared primary and continuous secondary out-
comes. All tests were 2-sided and performed at a 5% signif-
icance level.

RESULTS

A total of 101 patients were screened for this study
between May 2012 and January 2016. Of these, 65 were
excluded, 36 enrolled, and 3 had full-thickness tears
found intraoperatively, leaving 33 patients randomized.
Moreover, 17 patients met the exclusion criteria because
of full-thickness tears seen on imaging preoperatively.
There were 3 participants who met the intraoperative
exclusion criteria of full-thickness tendon tears, demon-
strating the failure of preoperative imaging to identify
full-thickness tears in this group. Participants were trea-
ted similarly regardless of whether they had partial-
thickness tears. Enrollment was discontinued prema-
turely because of slow recruitment. The study flowchart
is shown in Figure 2. All 33 patients were included in the
analysis at 52 weeks.

The groups were well balanced across demographic and
baseline variables (Table 1). There were no important dif-
ferences in the medical history between the treatment
groups.

There was a significant improvement from baseline on
the mHHS in both groups. Mean scores in the AGB/ITBR
group improved from 57.49 ± 10.61 to 77.43 ± 20.02 and
to 77.76 ± 18.40 at 24 and 52 weeks, respectively (P ¼
.001 and .004, respectively). Mean scores in the AGB/
ITBR þ RFMD group improved from 58.98 ± 12.33 to
71.79 ± 17.75 and to 79.96 ± 18.86 at 24 and 52 weeks,
respectively (P ¼ .03 and .001, respectively). Differences
between groups did not reach statistical significance at
any time point (P ¼ .75 at 52 weeks). The mHHS values
at all time intervals are detailed in Figure 3.

The patient acceptable symptomatic state for the mHHS
(�74/100) was achieved by 69% of patients in the AGB/
ITBR þ RFMD group versus 63% in the AGB/ITBR group
(P ¼ .72).

There was a significant improvement from baseline on
the WOMAC and VAS in both groups. By 52 weeks, the
mean WOMAC score had improved by 27.0 points in the
AGB/ITBR þ RFMD group and by 13.2 points in the
AGB/ITBR group (95% CI, 11.99-38.37; P < .01 and 95%
CI, 6.55-19.98; P ¼ .038, respectively). The between-group
difference at 52 weeks was 4.06 ± 7.49 (P ¼ .59). The mean
VAS score for pain had improved by 36.2 mm in the AGB/
ITBR þ RFMD group and by 30.4 mm in the AGB/ITBR
group (95% CI, 21.58-50.84; P < .01 and 95% CI, 10.42-
50.38; P < .01, respectively). The between-group difference
at 52 weeks was 6.95 ± 9.68 (P ¼ .48).

Figure 1. Arthroscopic radiofrequency microdebridement
(RFMD) of the superior surface of the gluteal tendons of the
hip.
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The physical component of the SF-12 improved by 11.3
points in the AGB/ITBR þ RFMD group and by 8.3
points in the AGB/ITBR group. The psychological compo-
nent remained almost unchanged from baseline. There
was no significant difference in SF-12 scores between
the groups at the end of follow-up (95% CI, –4.67 to
8.07; P ¼ .59).

There were 24 AEs reported in 17 patients during the
study period (Table 2). As anticipated in a surgical trial,
postoperative pain was the most commonly reported AE.
A total of 7 AEs (in 7 patients) were considered severe, with
no difference between groups. No AE led to withdrawal
from the study.

24-Week mHHS

15 (93.8%)

1 Patient did not attend F-U 

visit

AGB/ITBR = 17

17 Received allocated treatment

Excluded 

intraoperatively = 3 

 (Full-thickness tears)

AGB/ITBR + RFMD = 16

16 Received allocated treatment

Randomized

33

Enrolled

36

24-Week mHHS

15 (88.24%)

2 Patients did not attend F-U visit

52-Week F-U

16 (100%)/
52-Week F-U

17 (100%)

Assessed for eligibility

101 Number excluded = 65

Refused to participate = 11

Not meeting inclusion/exclusion criteria:

Full-thickness tears = 17

Previous hip/lumbar spine surgery = 25

Other = 12

Figure 2. Flowchart of study patients. AGB, arthroscopic gluteal bursectomy; F-U, follow-up; ITBR, iliotibial band release; mHHS,
modified Harris Hip Score; RFMD, radiofrequency microdebridement.

TABLE 1
Baseline Demographicsa

Patient Characteristics
AGB/ITBR þ

RFMD (n ¼ 16)
AGB/ITBR

(n ¼ 17)

Female sex, n (%) 15 (94) 15 (88)
Age, y 57.1 ± 8.53 58.4 ± 8.02
Body mass index, kg/m2 29.2 ± 3.88 27.4 ± 4.47
Smoker, n (%) 1 (6) 0 (0)
mHHS score 58.98 ± 12.33 57.49 ± 10.61

aData are shown as mean ± SD unless otherwise indicated.
P > .05 for all characteristics. AGB, arthroscopic gluteal bursect-
omy; ITBR, iliotibial band release; mHHS, modified Harris Hip
Score; RFMD, radiofrequency microdebridement.
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DISCUSSION

Although many cases of gluteal tendinopathy can be trea-
ted nonoperatively with physical therapy, NSAIDs, or
injections of corticosteroids or PRP,12,13 there are a group
of patients who do not respond well to nonsurgical treat-
ment. These patients are defined as having recalcitrant
gluteal tendinopathy for whom surgical treatment may be
beneficial.

This study showed significant improvement in func-
tional (mHHS, WOMAC) and pain scores (VAS, physical
component of SF-12) after arthroscopic treatment for this
group of patients with recalcitrant gluteal tendinopathy,
with or without the addition of RFMD. Although all of these
measures showed greater improvement at 12 months with
the addition of RFMD, these differences did not show a
statistically significant benefit.

Our surgical results compare favorably with other pub-
lished results of AGB/ITBR. Fox14 found good or excellent
results in 23 of 27 patients undergoing bursectomy with no
reported intervention to the iliotibial band. Drummond
et al9 reported improvement on both the Oxford Hip Score

Figure 3. Modified Harris Hip Score (mHHS) at baseline and
6, 12, 24, and 52 weeks. AGB, arthroscopic gluteal bursect-
omy; ITBR, iliotibial band release; RFMD, radiofrequency
microdebridement.

TABLE 2
Reported Adverse Eventsa

AGB/ITBR þ RFMD (n ¼ 16) AGB/ITBR (n ¼ 17) Total (N ¼ 33)

n (%) No. of Events n (%) No. of Events n (%) No. of Events

System organ class/preferred term
All adverse events not related to treatment 7 (43.8) 11 10 (58.8) 13 17 (51.5) 24
All treatment-related events 0 0 0 0 0 0

Musculoskeletal and connective tissue disorders
Arthralgia of hip joint 4 (25.0) 4 6 (35.3) 7 10 (30.3) 11
Joint range of motion decreased 0 0 1 (5.9) 1 1 (3.0) 1
Worsening lateral hip symptoms 0 0 1 (5.9) 1 1 (3.0) 1

Surgical and medical procedures
Arthroscopic surgery of hip 0 0 1 (5.9) 1b 1 (3.0) 1
Hip surgery 0 0 1 (5.9) 1b 1 (3.0) 1
Knee surgery 0 0 1 (5.9) 1b 1 (3.0) 1
Spinal fusion surgery 0 0 1 (5.9) 1b 1 (3.0) 1

Injury, poisoning, and procedural complications
Foot fracture 1 (6.3) 1b 0 0 1 (3.0) 1
Patellar fracture 1 (6.3) 1 0 0 1 (3.0) 1

General disorders and administration-site conditions
Adverse drug reaction 1 (6.3) 1 0 0 1 (3.0) 1

Immune system disorders
Drug hypersensitivity 1 (6.3) 1 0 0 1 (3.0) 1

Infections and infestations
Nasopharyngitis 1 (6.3) 1 0 0 1 (3.0) 1

Benign, malignant, and unspecified neoplasms (including cysts and polyps)
Breast cancer 1 (6.3) 1b 0 0 1 (3.0) 1

Renal and urinary disorders
Renal injury 1 (6.3) 1b 0 0 1 (3.0) 1

aPercentages are based on the number of patients within each treatment group. AGB, arthroscopic gluteal bursectomy; ITBR, iliotibial
band release; RFMD, radiofrequency microdebridement.

bSerious adverse event.
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and International Hip Outcome Tool (iHOT-33) 20 months
after surgery in a retrospective analysis of 49 patients
undergoing arthroscopic ITBR and bursectomy, although
they included 7 cases that presented full-thickness tendon
tears and were repaired, making the comparison between
results more complex. Baker et al,1 in a prospective cohort
study of 25 patients, reported an improvement of 26 points
on the mHHS at 22 months.

This is one of the first prospective controlled trials to
show improvement in multiple outcome scores after arthro-
scopic treatment for gluteal tendinopathy.

Despite the range of surgical interventions described for
recalcitrant gluteal tendinopathy, the literature has con-
sistently shown a lack of data to support one treatment
over another.8,23 Often, combinations of treatment modal-
ities are employed, and a variety of outcome measures are
used. A comparison of treatment methods is therefore
difficult.17

The use of RFMD as an independent treatment modality
has been investigated in the supraspinatus tendon, with
equivalent results to subacromial decompression.27 Used
in isolation, this technique is designed to be a simpler and
less involved procedure, reducing surgical time. In our
study, RFMD was used as an adjunct to the usual care
(AGB/ITBR). Further study would be required to use
RFMD in isolation and determine surgical times.

It has been postulated that RFMD affects the tendon
microstructure and might influence/reduce long-term
symptomatic relapse.21,26 A longer term follow-up of our
patients would allow us to assess whether patients under-
going adjunct RFMD have lower recurrence rates.

The major strength of this study is its strict RCT and
double-blinded design using consistent diagnostic criteria
and a standard surgical treatment with or without RFMD,
thereby avoiding the confounding variables of multiple sur-
gical interventions.

The study also has limitations: particularly, the sample
size reduced from the planned 66 to 33 participants because
of slow recruitment. The surgeons were not blinded but
performed all surgery other than RFMD before randomiza-
tion, and there were no objective measurements of struc-
tural change such as magnetic resonance imaging. The lack
of statistical significance comparing the improvement
between groups might be therefore caused by a lack of
power (type II error). However, the study is of sufficient
size to exhibit the safety of both AGB/ITBR and RFMD. The
question regarding superiority remains to be answered
definitively with larger sample studies. The other limita-
tion is that results were not stratified according to the pres-
ence of partial-thickness tears.

CONCLUSION

AGB/ITBR led to significant improvements in patients with
recalcitrant gluteal tendinopathy. In this small RCT, the
addition of RFMD showed no additional benefit to AGB/
ITBR but provided a safe adjunct for the surgical manage-
ment of recalcitrant gluteal tendinopathy.
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