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Leucocyte-Rich Platelet-Rich
Plasma Treatment of Gluteus Medius
and Minimus Tendinopathy

A Double-Blind Randomized Controlled Trial
With 2-Year Follow-up
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Background: A previously published trial showed that patients with chronic gluteal tendinopathy achieved greater clinical
improvement at 12 weeks when treated with a single platelet-rich plasma (PRP) injection than those treated with a single corti-
costeroid injection (CSI).

Purpose: This follow-up study was conducted to determine whether there would be a sustained long-term difference in the mod-
ified Harris Hip Score (mHHS) at 2 years for a leucocyte-rich PRP (LR-PRP) injection in the treatment of chronic gluteal
tendinopathy.

Study Design: Randomized controlled trial; Level of evidence, 1.

Methods: This trial included 80 patients randomized 1:1 to receive LR-PRP or CSI intratendinously under ultrasound guidance.
Patients had a mean age of 60 years, a 9:1 ratio of women to men, a mean body mass index of 27, and a mean length of symp-
toms >15 months. No patients had full-thickness tears of the gluteal tendons. An open-labeled extension allowed patients to
receive crossover treatment after 3 months. The main outcome measure was the mHHS.

Results: The mean mHHS improved significantly at 12 weeks in the PRP group (74.05; SD, 13.92) as compared with the CSI
group (67.13; SD, 16.04) (P = .048). At 24 weeks, the LR-PRP group (77.60; SD, 11.88) improved further than the CSI group
(65.72; SD, 15.28; P = .0003). Twenty-seven patients were deemed to have failed the CSI treatment at 16 to 24 weeks, with
an exit score of 59.22 (SD, 11.54), and then had treatment with LR-PRP. The crossover group improved with the LR-PRP:
from 59.22 (SD, 11.22) at baseline to 75.55 (SD, 16.05) at 12 weeks, 77.69 (SD, 15.30) at 24 weeks, and 77.53 (SD, 14.54) at
104 weeks. The LR-PRP group retained 38 of 39 patients to 52 weeks and continued to improve. Their baseline scores of
53.77 (SD, 12.08) improved to 82.59 (SD, 9.71) at 104 weeks (P < .0001).

Conclusion: Among patients with chronic gluteal tendinopathy and a length of symptoms >15 months, a single intratendinous
LR-PRP injection performed under ultrasound guidance results in greater improvement in pain and function than a single CSI. The
improvement after LR-PRP injection is sustained at 2 years, whereas the improvement from a CSI is maximal at 6 weeks and not
maintained beyond 24 weeks.

Registration: ACTRN12613000677707 (Australian New Zealand Clinical Trials identifier).

Keywords: tendinitis; greater trochanteric pain syndrome; trochanteric bursitis; PRP

Gluteal tendinopathy of the gluteus medius or minimus ten- and is the most prevalent of all lower limb tendinopathies.'®
dons is acknowledged as one of the primary causes of lateral Walsh et al®® reported that 10% to 40% of patients with glu-
hip pain or greater trochanteric pain syndrome. It is >4 teal tendinopathy fail nonoperative treatment. Significant
times more prevalent among middle-aged women than men levels of dysfunction were noted among people with gluteal

tendinopathy, which was equated to the level of disability

of severe osteoarthritis of the hip.'? Thus, long-term effective
. o strategies for the treatment of gluteal tendinopathy are

;B(:QAE‘(ESrI)Cf:S‘CJﬁ::%? of Sports Medicine important for the well-being of this group.

DOI: 10.1177/0363546519826969 The cause of tendinopathy of the gluteal tendons is

© 2019 The Author(s) unknown. The clinical history of gluteal tendinitis suggests
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a degenerative progression of disease.*”?3 In early cases,
tendinopathy of one or both tendons is sometimes present
with secondary trochanteric bursitis.®'® Moderate cases
show partial-thickness tears longitudinally or at the inser-
tion of the tendons.®'® More advanced cases demonstrate
full-thickness tears with progression to tendon retraction
and fatty atrophic changes of the muscle belly, as seen on
magnetic resonance imaging.'®

Bhabra et al® described the cellular mechanism for this
progression of degenerative change in tendinopathy, where
a cycle of microtrauma and improper healing leads to
tendinopathy and eventual structural failure in tendons.
Four grades of tendinopathy are described. In grade 1, the
collagen fiber pattern becomes increasingly wavy. Although
cellular and vascular changes are minimal, there is an
increase in the proportion of type 3 collagen. In grade 2, there
is tendinosis and angiofibroblastic hyperplasia, with further
disorganization and fragmentation of the collagen fibers, cel-
lular hyperplasia, rounding of tenocytes, and neovascular
hyperplasia. In grade 3, programmed cell death leads to
the depletion of functional tendon cells and breakdown of
collagen and extracellular matrix. Finally, grade 4 presents
with gross structural disruption and mechanical failure.

Each stage of tendinopathy responds differently to differ-
ent treatment modalities.* Acute cases of tendinopathy were
shown to benefit from physical therapy interventions, anal-
gesics, and nonsteroidal anti-inflammatory drugs.2430-3¢
The use of corticosteroid injections (CSIs) may provide short-
term benefits from 12 to 26 weeks, but the recurrence rate is
high.?8303136 If the tendon has a full-thickness tear, nonoper-
ative measures are generally ineffective, and these patients
are often treated surgically.l-®243233

Given the paucity of treatments for higher-grade ten-
dinopathy, there is interest in whether biological treat-
ments might provide a better long-term outcome for
patients. A recent meta-analysis on the use of platelet-
rich plasma (PRP) in tendinopathy found that a single
leucocyte-rich PRP (LR-PRP) injection showed positive
outcomes in the management of tendinopathy.'® Further
laboratory study showed that different PRP kits and prep-
aration produce varying levels of platelets and white cells,
even when PRP is made with the buffy coat layer.*

Fitzpatrick et al'® performed a double-blind randomized
controlled trial assessing the effectiveness of a single LR-
PRP injection as compared with a single CSI in the man-
agement of gluteal tendinopathy. A total of 228 patients
were screened to enroll 80 participants with a mean age
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of 60 years, a 9:1 ratio of females, a mean body mass index
of 27, and a mean length of symptoms of 15 months.
Patients were randomized to receive LR-PRP or CSI intra-
tendinously under ultrasound guidance. The mean modi-
fied Harris Hip Score (mHHS) improved significantly at
12 weeks in the PRP group (74.05; SD, 13.92) as compared
with the CSI group (67.13; SD, 16.04; P = .048). The num-
ber of patients who achieved the minimal clinically impor-
tant difference (ie, a change in score >8 points from
baseline to 12 weeks) was 21 of 37 (56.7%) in the CSI group
and 32 of 39 (82%) in the PRP group (P = .016). While the
3-month follow-up showed that the effectiveness of CSI
was maximal at 2 to 6 weeks and that the effect of PRP
was emerging at 12 weeks, the clinical results need to be
sustained beyond 12 months for this to be an effective
long-term treatment. This study presents the follow-up of
these patients out to 2 years.

Our hypothesis was that there would be a sustained dif-
ference in the mHHS at 2 years for the LR-PRP injection in
the treatment of chronic gluteal tendinopathy.

METHODS

Trial Design

This double-blind randomized controlled trial with open-
labeled extension to 2 years included 80 patients random-
ized 1:1 to receive either LR-PRP or CSI intratendinously
under ultrasound guidance between May 2013 and May
2015. Two-year follow-up was completed in June 2017.
This trial was registered at the Australian New Zealand
Clinical Trials Registry (ACTRN12613000677707) and
undertaken with ethics approval from the Epworth
Healthcare Human Research Ethics Committee (57412).
The full trial design is outlined in the 3-month follow-up
report,’® and it followed CONSORT (Consolidated Stand-
ards of Reporting Trials) guidelines. No changes were
made to the trial design after commencement.

Patient Selection. Patients had a mean age of 60 years
(range, 23-78 years), a 9:1 ratio of women to men,
a mean body mass index of 27 (SD, 4.48), and a mean
length of symptoms of 15 months (SD, 12.35). Eligible
patients were 18 to 80 years old and had a history of glu-
teal tendinopathy >4 months—with symptoms including
lateral hip pain, pain with activity (eg, walking and stair
climbing), and pain lying on the affected side at night
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TABLE 1
Patient Data“

Characteristic CSI (n = 40) LR-PRP (n = 40) P Value?
Age, y, mean = SD 59.7 (23-78) 60.3 (23-76) .93
Sex .13

Male 2 (5) 6 (15)

Female 38 (95) 34 (85)
Body mass index, kg/mz, mean * SD (range) 26.96 + 4.33 (18.8-39.5) 28.42 + 4.58 (20-43.9) 15
Previous CSI

0 21 (52.5) 13 (32.5)

1 14 (35) 19 (47.5)

2 3(7.5) 6 (15)

>3 2 (5) 2 (5)

Group, mean = SD 0.65 = 0.83 0.98 = 0.97 11
Length of symptoms, mo

<12 19 (47.5) 23 (57.5)

12 11 (27.5) 8 (20)

24 6 (15) 6 (15)

36 2 (5) 2 (5)

48 1(2.5) 0(0)

60 1(2.5) 1(2.5)

Group, mean = SD 15.25 = 15.52 14.78 + 12.33 .88
Initial mHHS, mean = SD (range) 54.15 + 10.88 (32-71) 53.77 + 12.08 (23-77) .88

“Data reported as n (%), unless otherwise noted. CSI, corticosteroid injection; LR-PRP, leucocyte-rich platelet-rich plasma; mHHS, mod-

ified Harris Hip Score.
bPaired ¢ test.

and with clinical signs on examination including tender-
ness over the greater trochanter. Radiological confirmation
of the diagnosis of grade 2-3 tendinopathy (no tear) was
made with ultrasound and magnetic resonance imaging.
Tendon pathology was graded as follows: grade 1, bursitis
(with minimal change in the tendon); grade 2, tendinopathy
of one or both tendons; grade 3, partial-thickness tear; and
grade 4, full-thickness tear of either tendon. All patients
had at least minor changes consistent with tendinopathy
radiologically and a clinical diagnosis of gluteal tendinopathy
and were excluded if they had full-thickness tears.

Exclusion criteria were full-thickness tears (grade 4) de-
monstrated radiologically, previous hip or tendon surgery,
a history of breast cancer, warfarin use (ie, blood thinners)
at the time of the procedure, back surgery within the past
12 months, a history of recent sciatica, a cortisone injection
within the previous 6 weeks, and the absence of physical
therapy. Table 1 presents full patient characteristics.

Intervention. The PRP was prepared with the GPS III
Kit (Biomet Biologics), which was demonstrated to produce
LR-PRP.! Table 2 identifies the characteristics of the PRP
preparation according to the recommendations of Murray
et al?’ and based on our previously published study of
the GPS III preparation of PRP.

Both groups had the same 12-week unsupervised rehabil-
itation program with directed activity modification posttreat-
ment without engagement of clinical physiotherapists. In the
first 4 weeks, patients were instructed to avoid all aggravat-
ing activities, including walking for exercise, stairs, squats,
lunges, and abduction exercises. At 6 weeks, they were
instructed to begin a progressive walking program, which

included the use of stairs, a return to the gym, and other
sports. There were no limitations on the patient’s activity
after 12 weeks.!®

Outcomes. The primary outcome measure was the
mHHS—a pain and functional assessment. The mHHS
was completed by the patients at baseline and 2, 6, and
12 weeks and then at 6, 12, and 24 months.

The patient acceptable symptomatic state (PASS) was
used to determine when clinical recovery had been
achieved?! and was determined by a score >74, as defined
by Chahal et al.’

Blinding. Patients and investigators were blinded for
a minimum of 3 months. After this, patients were
unblinded if they determined that they had not made
a recovery and requested further treatment. Patients
remained blinded until June 2017 if they did not have
any further intervention.

Crossover. Patients were offered further treatment in
the form of a cortisone injection, an LR-PRP injection, or
surgical intervention if they failed treatment beyond 3
months. This was unblinded.

Statistical Assessment

Statistical analysis was conducted on an as-treated basis
with Stata (v 14; StataCorp). Treatment comparisons
were based on the mHHS at 3, 6, 12, and 24 months by
group analysis with a significance of P < .05. Standard
t tests with equal variance were done at 24 weeks. No
change was made to the sample size analysis from the
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TABLE 2
PRP Characteristics®

PRP processing
Details of the kit
PRP spin protocol
Volume of blood taken/additives
PRP storage temperature and light exposure
PRP characteristics
Format
PRP platelet concentration
PRP leucocyte concentration
Differential leucocyte count
Neutrophils
Lymphocytes
Monocytes
PRP RBC concentration
Activation
Type, time
Delivery
Time from processing to delivery
Time from activation to delivery
Point of delivery
Site of delivery
Volume delivered
Details of carrier
Concomitant use of stem cells, etc

GPS III Kit, Biomet Biologics (Zimmer Biomet USA)
Centrifugal force, 1100g; time, 15 min

52 mL, blood; ACD-A, 8 mL

Used immediately, no additional light exposure

Liquid
964 x 10%L (SD, 551 x 10%/L)*
35.8 X 10%L (SD, 10.8 x 10%L)*

15.4 x 10%L (SD, 5.05 x 10%/L)*
15.9 x 10%L (SD, 7.73 x 10%L)*
3.8 x 10%L (SD, 1.1 x 10%L)*
1.03 x 10%L (SD, 0.289 x 10%/L)™

No activation

Used immediately after preparation

Not applicable

Outpatient private rooms, single injection

Gluteal tendon, ultrasound guided, intratendinous
6-7 mL

Nil

Nil

“ACD-A, anticoagulant citrate dextrose solution—formula A; PRP, platelet-rich plasma; RBC, red blood cell.

previous study. A power analysis determined the total
sample size at 72 (36 in each group) based on a minimal
clinically important difference of 8 points. To account for
a 10% dropout rate at 12 weeks, 80 patients were recruited
to the study.

RESULTS

Patient Study and Follow-up

Figure 1 shows the flow of participants in each group.
Eighty patients were randomly assigned to the LR-PRP
treatment group (n = 40) and the CSI group (n = 40). The
results to 12 weeks were previously published, where
data for 37 patients in the CSI group and 39 in the LR-
PRP group were analyzed.

After 12 weeks, patients who requested further treat-
ment (owing to treatment failure) were offered crossover
treatment in the form of a cortisone injection, an LR-PRP
injection, or surgical intervention. This was unblinded.
Of the 37 patients in the CSI group, 10 remained blinded
as treated at 104 weeks; 27 crossed to the CSI + LR-PRP
group (within this subgroup, 3 failed the LR-PRP and
were referred for surgery). All 37 patients were available
for analysis within their crossover groups at 104 weeks.
Of the 39 patients in the LR-PRP group at 12 weeks, 2
crossed over to surgery, and 2 were lost to follow-up, leav-
ing 37 patients available for analysis at 104 weeks.

The mean mHHS improved significantly at 12 weeks in
the PRP group (74.05; SD, 13.92) as compared with the CSI
group (67.13; SD, 16.04; P = .048). At 24 weeks, the mean

mHHS in the LR-PRP group (77.60; SD, 11.88) had
improved further than that of the CSI group (65.72; SD,
15.28; P = .0003) (Figure 2, Table 3). The LR-PRP group
retained 38 patients to 52 weeks and continued to improve;
from a baseline score of 53.77 (SD, 12.08), the scores
improved to 78.18 (SD, 14.53; P = .0002) at 52 weeks and
82.59 (SD, 9.71; P < .0001) at 104 weeks (Figure 3).

Since the demographic data indicate that this condition
is more prevalent in women (9:1), a further subgroup anal-
ysis was performed (Table 4). In this subgroup, the men did
better than the women overall.

Between 16 and 24 weeks, patients from either group
who requested further treatment continued to be followed
but formed new groups. The largest number was from
group 1 (CSI) that was then followed up as group 3 (CSI
+ LR-PRP). The patients’ exit scores are recorded with
the remaining 24-month scores and are presented in Table
3 as the time 0 score for group 3. Twenty-seven patients
were deemed to have failed the CSI treatment at 16 to 52
weeks with a mean exit score of 59.22 (SD, 11.54), having
almost returned to their mean baseline score of 54.15
(SD, 10.88). The remaining 15 patients retained a mean
score of 70.53 (SD, 23.80) at 52 weeks, but by 104 weeks,
only 10 remained, with a mean score of 71.27 (SD, 25.78).

The crossover group (CSI + LR-PRP) had baseline
scores equivalent to the other 2 groups. It had returned
to its baseline before having the crossover treatment, and
it improved progressively from baseline (59.22; SD, 11.22)
to 12 weeks (75.55; SD, 16.05), 24 weeks (77.69; SD,
15.30), and 104 weeks (77.53; SD, 14.54). Figure 4 presents
a comparison with group 2 (LR-PRP), where the scores fol-
low the same pattern.
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Number assessed for eligibility: 228

No. excluded : 148
No. refused to participate: 42
No. not meeting inclusion/
exclusion criteria:

Previous hip/back surgery or
sciatica: 50

OA hip (no tendinopathy): 17

Full-thickness tendon tears: 17

Number randomized: 80

No trial of PT: 10

Other: 12

Number assigned to receive CSI: 40
Number treated as assigned: 39
Number not treated as assigned: 1
Reason: 1-difficult venesection

Number assigned to receive PRP: 40
Number treated as assigned: 39
Number not treated as assigned: 1
Reason: 1 -withdrew from study

Number lost to follow-up at 12 weeks: 1
Reason: no follow-up after 2 weeks
Number discontinued: 1 Reason:
developed breast cancer and withdrew
Number included in analysis: 37

Number lost to follow-up at 12 weeks: 0
Number discontinued: 0
Number included in analysis : 39

2 years analyzed in CSI group: 10

Crossover to Group 3 LR-PRP: 27

Crossover from Group 3-Group 4 Surgery: 3
Lost to follow-up: O

Total Number analyzed: 37

2 years analyzed in LR-PRP Group: 35

Crossover to Group
Lost to follow-up: 2

4 Surgery: 2

Total number analyzed: 37

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram: LR-PRP in gluteal tendinopathy to 104 weeks.
CSl, corticosteroid injection; LR-PRP, leucocyte-rich platelet-rich plasma; OA, osteoarthritis; PRP, platelet-rich plasma.

TABLE 3

mHHS at All Time Points for Each Group®

Time Point, wk

CSI

LR-PRP

CSI+LR-PRP®

Surgery

0

2

6

12

24 (T2 = 0, group 3)
26 (T2 + 2 wk)

30 (T2 + 6 wk)

36 (T2 + 12 wk)
48 (T2 + 26 wk)
52

76 (T2 + 52 wk)
104

128 (T2 + 104 wk)

40; 54.15 + 10.88
39; 66.95 = 15.14
37; 69.51 = 14.78
37; 67.13 = 16.04
37; 65.72° = 15.28

15; 70.53 = 23.80

10; 71.27 = 25.78

40; 53.77 = 12.08
39; 65.23 = 11.59
39; 68.79 + 13.32
39; 74.05 = 13.92
38; 77.60 = 11.88

38; 78.18 + 14.53

35; 82.69 + 9.71

27; 59.22° + 11.54
27, 67.48 + 13.97
27;70.37 = 15.21
27; 75.565 * 16.05
26; 77.69 + 15.30

21; 79.04 + 14.28

13; 77.53 = 14.54

3; 57.66 = 10.96

5; 67.80 = 13.33

“Data reported as n; mHHS, mean = SD. CSI, corticosteroid injection; LR-PRP, leucocyte-rich platelet-rich plasma; mHHS, modified Har-

ris Hip Score.

®Scores for this group are recorded from a new baseline, where time point 0 (ie, T2) is the new starting point after crossover from group 1

(CSI) after 24 weeks.

“Scores at approximately 24 weeks. The 24-week score is recorded once for each patient but represents either the last score taken before

crossover or the continuing score if no crossover occurred.
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Figure 2. Modified Harris Hip Scores in the CSI and LR-PRP
groups at 0, 2, 6, 12, and 24 weeks. CSlI, corticosteroid injec-
tion; LR-PRP, leucocyte-rich platelet-rich plasma. Values are
presented as median, interquartile range, 95% CI, and oultliers.
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Figure 3. Modified Harris Hip Scores (mHHSSs) in the CSI
and LR-PRP groups at 0 to 104 weeks. CSI, corticosteroid
injection; LR-PRP, leucocyte-rich platelet-rich plasma. Val-
ues are presented as mean * SD.

Overall, 5 patients failed their treatment and progressed
to surgery: 2 from group 2 (LR-PRP) and 3 from group 1
(CSI). All 3 patients from the CSI group had LR-PRP and
then surgery. PASS scores >74 were used to determine
the number of patients who had fully recovered after their
treatment, and the outcomes are presented in Table 5.

Only 4 patients were lost to follow-up at 2 years. Over-
all, at 24 weeks, only 10 of 37 (27%) patients in the CSI
group had achieved the PASS score, as opposed to 25 of
38 (65.8%) in the LR-PRP group. By 2 years, only 8
patients remained in the CSI group with a PASS score
>T74 (8 of 37 [21%] of the initial group). By contrast, in
the LR-PRP group, 31 of 35 (88.6%; or 31 of 39 [79.5%] of
the initial group) had reached a PASS score >74.
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mHHS by Treatment PRP vs Crossover to From CSI
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Figure 4. Modified Harris Hip Scores (mHHSSs) in the LR-
PRP and CSI + LR-PRP groups at 0 to 52 weeks. CSI, cor-
ticosteroid injection; LR-PRP, leucocyte-rich platelet-rich
plasma. Values are presented as mean = SD.

TABLE 4
mHHS Subgroup Analysis at 104 Weeks by Sex®
Group CSI LR-PRP
Female 63.8 + 13.5 80.48 *+ 10.34°
Male 88 £ 0 87.75 = 3.77
Combined 71.27 = 25.78 82.59 = 9.71

“Data reported as mHHS, mean *= SD. CSI, corticosteroid injec-
tion; LR-PRP, leucocyte-rich platelet-rich plasma; mHHS, modi-
fied Harris Hip Score.

bp = .014.

DISCUSSION

This study compared long-term pain and function out-
comes as measured by the mHHS among patients with
chronic or natural history resistant tendinopathy receiving
a CSI or an LR-PRP injection for gluteal tendinopathy. The
blinded results of the study were reported at 12-week
follow-up and showed a statistically significant improve-
ment in the LR-PRP group as compared with the CSI
group. The results at 24 weeks further demonstrated
that the mean effect of the CSI (65.72; SD, 15.28) had
declined, as shown by previous authors,?%24283% and that
the LR-PRP group had a sustained improvement (77.60;
SD, 1.88; P = .0003). This effect was also sustained at 12
months (78.18; SD, 14.53) and 2 years (82.59; SD, 9.71).
The use of PRP in the treatment of tendinopathy has
been controversial.2® Some tendons may be different in
their response (eg, Achilles tendon).® Part of the reason
for this controversy lies in the fact that PRP has a slow
onset of action and that it takes 3 to 6 months to see the
effectiveness.>161%2534 It has been difficult to get statisti-
cal significance over times <3 months or with small num-
bers of participants.'?%?° This study showed a slow onset
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TABLE 5
PASS Scores >74 at 12, 24, 52, and 104 Weeks?
Time Point, wk CSI LR-PRP CSI + LR-PRP
12 17 of 37 (45.9) 25 of 39 (64.1) 18 of 27 (66.6)
24 10 of 37 (27) 25 0f 38 (65.8) 18 of 26 (69.2)
52 9 of 15 (60) 29 of 38 (76.34) 15 of 21 (71.4)
104 80of 10 (80) 31 of 35 (88.6)  9” of 13 (69.2)

“Data reported as n (%). CSI, corticosteroid, injection; LR-PRP,
leucocyte-rich platelet-rich plasma; PASS, patient acceptable
symptomatic state.

®Note that this group commenced the crossover at 16 to 52
weeks; as such, not all patients reached the 104 weeks at the
assessment time.

of action in the first 6 weeks. The mean mHHS changed
15.02 points by 6 weeks: from 53.77 (SD, 12.08) to 68.79
(SD, 13.32). Twelve weeks marked the first time point
where patients reached the PASS score showing recovery,
and then there was continued improvement out to 1 year,
when the change was much greater at 24.41 points: from
53.77 (SD, 12.08) to 78.18 (SD, 14.53). Interestingly, and
perhaps unexpectedly, there was further improvement
from 1 to 2 years, where the mean mHHS reached 82.59
(SD, 9.71). This may represent the ongoing cellular and
structural adaptations occurring in the tendon. This will
be explored in a subsequent study examining the radiolog-
ical findings beyond 24 months.

The second reason for the controversy is that it is difficult
to get patients in a control group to avoid dropout when they
have no clinical effect from the control treatment or a short-
term benefit only. This was reported by several groups.?%2>%
The use of placebo or inactive controls makes this more diffi-
cult owing to the long time frame required to reach the full
effect of the PRP. This study aimed to avoid this by ending
the blinding at 3 months and allowing a crossover treatment
so that patients were not lost to follow-up. Only 1 patient
from the control group (CSI) was lost to follow-up at 12
months and 2 from the LR-PRP group.

The type of PRP used has also been controversial. This
study focused on the use of LR-PRP and demonstrated
a very positive outcome in the long term. Fitzpatrick
et al'® demonstrated that LR-PRP and, in particular, the
GPS III kit showed good results in the management of ten-
dinopathy. This study adds evidence to support the use of
LR-PRP in gluteal tendinopathy.

The crossover (failed treatment) rate in the CSI group
after 24 weeks made statistical comparison between groups
difficult at 52 and 104 weeks, with only 15 patients remain-
ing in the CSI group at 1 year and 11 at 2 years. This reflects
the failure rate of the corticosteroid and was anticipated.

Having a crossover group allowed us to assess whether
having a prior CSI may negatively or positively influence
the outcome of the LR-PRP injection. Based on general linear
model analysis, there was no relationship to previous number
of CSIs and outcome scores in the CSI and LR-PRP groups.
The crossover group (CSI + LR-PRP), which had a corticoste-
roid initially and then an LR-PRP injection at approximately
16 and 52 weeks, followed a similar pathway, with a mean
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baseline score of 59.22 (SD, 11.54) as compared with the
LR-PRP baseline of 53.77 (SD, 12.08). The scores showed
no statistical difference at 24 weeks (CSI + LR-PRP, 77.69
[SD, 15.30]; LR-PRP, 77.60 [SD, 11.88]) or 52 weeks (CSI +
LR-PRP, 79.04 [SD, 14.28]; LR-PRP, 78.18 [SD, 14.53]).
This is reassuring for the clinician and implies that a previous
CSI does not result in a poorer outcome for a patient who
subsequently has an LR-PRP injection.

The strength of this study is the follow-up period of 2
years, which allowed us to see that the positive effect of
the PRP had been sustained. The study controlled for the
natural history of acute tendinopathy by inclusion of
patients with a mean length of symptoms >14 months.
The crossover permitted us to be confident of this, as there
was no significant dropout rate (ie, the failed patients were
captured by the crossover arm).

The limitations of this study are that comparisons among
groups after 24 weeks are based on an open-labeled exten-
sion. Conclusions relating to the sustained outcome in the
LR-PRP group, however, are not affected by this, as the
patients remained blinded. The correlation between grade
of tendinopathy and outcome has not been formally
assessed. However, it is interesting to reflect that the LR-
PRP group had twice the number of grade 3 tendinopathy
patients as the CSI group. This could have led to a worse
response rate; that it has not done so implies that at least
up to grade 3 tendinopathy may be treated successfully
with LR-PRP. The finding that there was progressive
improvement up to 2 years, suggesting a somewhat pro-
longed recovery, has not been checked with radiological
studies. Other authors looked at radiological changes ear-
lier,>'%2% but this finding suggests that these changes
may be delayed, if they are present. Further study of imag-
ing among these patients after 2 years may help to resolve
whether there are longer-term structural changes.

CONCLUSION

Among patients with chronic gluteal tendinopathy and
a length of symptoms >15 months, a single intratendinous
LR-PRP injection performed under ultrasound guidance
results in a greater improvement in pain and function than
a single CSI. These results continue to improve out to 2 years.
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