(176)
COPYRIGHT 2025 © BY THE ARCHIVES OF BONE AND JOINT SURGERY

SCOPING REVIEW

The Efficacy and Safety of Orthobiologic
Treatments for Greater Trochanteric Pain
Syndrome: A Comprehensive Scoping Review

Ali Parsa, MD; Saeid Esmaeilian, MD, MPH; Adam W. Anz, MD; Farimah Naghibian, MD; Morteza
Behjat, MD; Neda Mirzaei, PhD; Elham Rahmanipour, MD, MPH; Mohammad Ghorbani, MD, MPH

Research performed at Mashhad University of Medical Sciences, Mashhad, Iran

Received: 18 September 2024 Accepted: 20 November 2024

Abstract

Objectives: This scoping review aims to evaluate the safety and efficacy of orthobiologics in the
treatment of Greater Trochanteric Pain Syndrome (GTPS), with a focus on pain relief, functional
improvement, and quality of life.

Methods: We conducted a comprehensive search of PubMed, Embase, Cochrane Library, Web of Science, Scopus,
Google Scholar, and CINAHL for studies published from January 1, 2000, to March 20, 2024. Eligible studies
included case series, cohort studies, case-control studies, and randomized controlled trials (RCTs) that investigated
the use of orthobiologics for GTPS. The primary outcomes assessed were pain, function, and quality of life. The
quality of the studies was evaluated using the JADAD scale, the Cochrane Risk of Bias Tool, and the MINORS
score.

Results: The review included 19 studies involving a total of 811 participants. Platelet-rich plasma (PRP) was found
to significantly reduce pain, as measured by the VAS scores, and to improve functional outcomes including the
modified Harris Hip Score (mHHS) and the Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) scores. These findings suggest that PRP may be an effective treatment for GTPS. The studies reported
minimal side effects that were generally mild and transient.

Conclusion: PRP and other orthobiologic treatments show promise in managing GTPS, showing good safety
profiles and potential benefits. However, further high-quality RCTs are necessary to confirm long-term efficacy and
to establish standardized treatment protocols.

Level of evidence: Il
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Introduction

G reater Trochanteric Pain Syndrome (GTPS) is a
musculoskeletal condition characterized by pain in

the lateral hip area.! It commonly affects older
adults, particularly middle-aged women,23  with
approximately 1 in 4 women over the age of 50
experiencing this condition.* Annually, GTPS impacts
around 1.8 per 1,000 individuals® and is most prevalent
during the fifth and sixth decades of life.* GTPS includes
conditions such as trochanteric bursitis, gluteal
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tendinopathy, and coxa saltans.®? These associated
disorders can exhibit varying clinical features, which
contribute to the complexity of diagnosis and treatment.
Additionally, GTPS is often linked with other
musculoskeletal conditions, such as osteoarthritis and
lower back pain® which further complicate its
management and may adversely affect treatment
outcomes.#

Management of GTPS typically begins with conservative
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treatments including nonsteroidal anti-inflammatory drugs
(NSAIDs), weight management, and targeted strengthening
exercises for the gluteal muscles.8° When these measures
fail to provide adequate relief, more intensive treatments,
such as corticosteroid injections (CSI) or, in severe cases,
surgical interventions may be necessary. Injections,
including corticosteroids or orthobiologic options, are
generally considered when patients continue to experience
significant pain and restricted movement after attempting
conservative treatments, which may include NSAIDs,
physical therapy, and lifestyle modifications.1011 They are
typically recommended when pain persists and interferes
with daily activities, and initial non-surgical approaches do
not yield sufficient relief.8 While corticosteroids can offer
short-term pain relief, their long-term effectiveness is
limited, underscoring the need for alternative and more
sustainable treatment options.12

Orthobiologics, derived from sources such as bone
marrow and blood, are being studied for their potential
effects on musculoskeletal repair.1013 These substances
contain cytokines and growth factors that, when injected,
target the treatment area to support healing, reduce
inflammation, and repair tendons, bones, ligaments, and
muscles.1*17 Common orthobiologics include platelet-rich
plasma (PRP),’® bone marrow aspirate concentrate
(BMAC),1819 bone morphogenetic proteins,10.16
mesenchymal stem cells,’® hyaluronic acid (HA),20
autologous tenocyte injection (ATI),2! and amniotic
membrane.’® PRP and BMAC have gained the most
attention for their role in promoting tissue healing and
reducing inflammation.1822 while HA and ATI have also
shown promising results.2%21 Orthobiologics are also used
in hand surgery, foot and ankle fusion, and hip disorders to
promote bone healing and joint stability.1417.23

Despite the potential benefits of orthobiologics,
significant challenges persist, including variability in
preparation, administration, and clinical outcomes. These
factors complicates the establishment of standardized
treatment protocols. Existing studies on these treatments
often vary in methodology and quality, relying on small
sample sizes or retrospective data. This variability
complicates comprehensive assessments of their
effectiveness and cost-efficiency.+101415

This scoping review focuses on chronic GTPS and aims
to provide an overview of the current evidence regarding
the safety and efficacy of orthobiologic treatments.
Additionally, this review will identify gaps in the existing
research, emphasizing areas where further studies are
needed to optimize the use of these promising therapies.

Materials and Methods
Search Strategy

Search databases including PubMed, Embase, Cochrane
Library, Web of Science, Scopus, Google Scholar, and CINAHL
were searched using PRISMA principles. Using a
combination of terms associated with GTPS and
orthobiologics therapies, the search covered the period from
January 1st, 2000 to March 20th, 2024. The search terms
were modified to fit the particular indexing system of each
database. The objective was to document how orthobiologic
therapy improved over a 20-year period. A comprehensive
strategy for each database is detailed in Appendix A. Using a
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PRISMA flow diagram, we presented the number of records
obtained from each database, along with the selection
process.

Study Screening

Two reviewers utilized Covidence software to
independently screen the abstracts and titles. To ensure
consistency, a calibration procedure was conducted earlier.
Subsequently, each full text was evaluated independently,
and any discrepancies were settled by consensus or by
involving a third reviewer. If feasible, non-English studies
were translated, and attempts were made to obtain full-text
papers through interlibrary loans or direct communication
with the authors.

Inclusion and Exclusion Criteria

Studies that met the following criteria were included: (1)
randomized controlled trials (RCTs), cohort studies, case-
control studies, or case reports; (2) clinical outcomes,
functional assessments, quality of life (QoL) metrics, and
other results reported from patients with GTPS, bursitis, or
gluteal tendinopathy after using PRP, BMAC, or any other
biologic product.

Studies were excluded if they met any of the following
criteria: (1) Inaccessible, missing data, or a full-reported
article was not available; (2) focused solely on surgical
interventions or reported outcomes exclusively from post-
surgical patients; (3) included patients with a history of
surgery for GTPS, unless treated exclusively with non-
surgical methods; (4) duplicates, studies with weak
scientific methodology, conference presentations, reviews,
editorials, comments, and publications that were not peer-
reviewed (e.g., dissertations); (5) missing outcomes of
interest.

Quality Assessment

We assessed the quality of RCTs using the Cochrane Risk
of Bias Tool and the JADAD scale. The JADAD scale, which
has a maximum score of five, evaluates studies based on
three key aspects: randomization, blinding, and
participant withdrawals. Studies that scored three or
above were considered to be of high quality. The
Cochrane Risk of Bias Tool examines six types of bias:
selection bias, performance bias, detection bias, attrition
bias, reporting bias, and other potential sources of bias.

For non-randomized studies, we utilized the 2015
update of the Methodological Index for Non-Randomized
Studies score (MINORS). This tool has a maximum score
of 24 for comparative studies and 16 for non-comparative
studies, encompassing 12 items (8 for non-comparative
studies and 4 additional for comparative studies). Studies
were classified as high quality if they achieved a score of
12 or higher for non-comparative studies and 18 or
higher for comparative studies.

Results
Study Selection

There were 518 possibly related citations found in the
initial search. 387 studies were excluded for not meeting
the eligibility requirements. After 68 duplicates were
excluded, the titles and abstracts of the 450 remaining
studies were reviewed. 39 studies were excluded for
various reasons after the full texts of the remaining 63
papers were evaluated. In the end, 811 participants from
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19 trials were included in the scoping review. The PRISMA
flow diagram details on the study selection process [Figure
1].
Study Characteristics

With 811 individuals, the study comprised 11 RCTs, 1
prospective cohort study, 7 case series, and 1 case report. Of
the participants, 79.5% were female, with a mean age of 56.5
years. Injections of corticosteroids, HA, ATI, PRP, BMAC, and
placebos were among the interventions used [Tables 1-3].

Interventions and Comparators

Various orthobiologic systems, such as the GPS III kit and
SW-PRP, were utilized to administer PRP, indicating a variety
of preparation techniques. The administered doses ranged
from 2 ml to 10 ml, indicating various treatment modalities.
A placebo, consisting of saline or CSI, was frequently
administered to the control groups. While fluoroscopy or
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landmark approaches were used in some trials, ultrasound
guidance was used predominantly in most injection
techniques to ensure the precise delivery of the treatment
[Table 2].

Outcome Assessments

Using a variety of patient-reported outcome measures
(PROMs), the most frequently examined outcomes were pain
and function. Pain evaluation was mostly carried out utilizing
the Visual Analogue Scale (VAS), the Numeric Rating Scale
(NRS), and Palpatory Tenderness (PT) across the majority of
orthobiologic therapy trials. The Harris Hip Score (HHS) and
the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) were often used to assess
functional outcomes. Limited number of studies assessed
QoL; two of these studies used the International Hip Outcome
Tool (iHOT-12 and iHOT-33) [Table 3].

| Identification of studies via databases and registers

| Identification of studies via other methods

Ty
Records removed before screening:
Duplicate records removed
_E (n=34) Records identified from:
Records identified from™*: Records marked as ineligible by Websites (n = 28)
g Databases (n=518) EE— automation tools Organisations (n = 3)
H (n=13) Citation searching (n = 8)
= Records removed for other etc.
reasons
) (m=21)
_ !
Records screened Records excluded after Screen
E— titles and abstracts
(n=450) (n=387)
Reports sought for retrieval N Reports not retrieved Reports sought for retrieval N Reports not retrieved
(n=63) g (n=39) (n=39) g (n=21)
Reports assessed for eligibility N Reports assessed for eligibility Reports excluded:
m=13) = Reports excluded: (n=6) »| Have surgery before or concurrent
Have surgery before or concurrent m=2)
(n=9) Finding no Abstract & Full text
Duplicated population (n=8)
(m=2) Unknown population
(n=2)
—
Y
E Studies included in review
_i (n=19) <

Figurel. PRISMA flow chart to illustrate the article search and the inclusion process

Table1l. Main demographic characteristics of the included studies

Study Country Year Study Design Mean Age (SD) Patient NO Female (%) Orthobiologics Diagnosis Criteria
Alietal. UK 2021 RCT 57.5 (NR) 64 56 (87.5) PRP Clinical
Bashkina et al. Russia 2011 RCT 58.55(8.1) 40 40 (100) PRP Clinical
Begkas et al. Greece 2020 RCT 48.7 (NR) 24 18 (75) PRP Clinical
Blucher et al. UK 2016 CS 60 (NR) 85 68(80) PRP Clinical
Bucher etal. Australia 2017 @S] 52.25 (8.78) 12 12 (100) ATI Clinical
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‘ Tablel. Continued

Fitzpatrick et al. UK 2018 RCT 60 (NR) 80 72 (90) PRP Clinical/ radiological
Gorelick et al. Israel 2013 RCT 60 (NR) 158 132 (83.5) HA Clinical
Hegarty et al. Irland 2020 CS 47.4(16.3) 7 7 (100) PRP Clinically/ MRI

Henderson, et al USA 2018 CR 57 1 1(100) BMAC Clinical
Jacobson et al. USA 2015 RCT 57(NR) 30 24 (80) PRP Clinical

Lee etal. USA 2016 S 48 (NR) 21 17 (80.9) PRP Clinical
Massimi et al. USA 2013 CS 64.7 (NR) 10 9 (90) PRP MRI
Mautner et al USA 2013 €S NR 16 NR PRP Ultrasound + MRI

Monto et al. USA 2014 RCT 66 40 30 (75) PRP Clinical
Pereira etal. Spain 2015 RCT 65.8 (11.5) 47 41 (87) HA Clinical
Rajeev etal. UK 2016 CS 76.2 32 20 (62.5) PRP Clinical
Ribeiro et al. Brazil 2016 RCT 49.8 (14.6) 18 10 (58) PRP Clinical
Shirokova et al Russia 2018 RCT 57.9 (8.5) 71 NR PRP Clinical
Thompson et al. Australia 2019 RCT 55.3 (10.1) 48 42 (88) PRP Clinical
Unlu et al. Tiirkiye 2017 PC 37.7(9.7) 7 5 (71.4) PRP Clinical
Table2. Main interventions and comparators of the included studies
Duration of . . Orthobiologic Control Injection
Study Symptoms (M) Orthobiologic System Dose Group Control System Dose Technique
Ali etal. NR PRP SW-PRP 4 ml Placebo Saline 4 ml Utrasound
Bashkina et al. NR PRP Autologous <8 mlx3 CSI Betamethasone 5mlx3 NS

Begkas et al. 3 PRP SW-PRP 4 ml CSI Methylprednisolone 4 ml Ultrasound

Blucher et al. 18 PRP NR NR - - - NS

Bucher et al. 33 (6-144) ATI TGA-licensed 2 ml - - - Ultrasound

Fitzpatrick et al. 14 PRP GPS III kit 6-7 ml CSI Celestone 6-7 ml Ultrasound
Chronodose
Gorelick et al. NR HA Ostenil NR CSI Betamethasone NR NS
Hegarty etal. 23 PRP NR NR - - - Ultrasound
and
fluoroscopy
Henderson et al 5yrs BMAC BM aspirate 5 ml - - - Ultrasound
Jacobson et al. >3 PRP Harvest Tech NR DN - - Ultrasound
Lee etal. 23 PRP Magellan 3-4 ml - - - Ultrasound
Massimi et al. 46 (8-120) PRP NR NR - - - Ultrasound
Mautner et al. >3 PRP Aseptic tech. NR - - - Ultrasound

Monto et al. 26 PRP NR Single shot CSI Methylprednisolone Single shot Ultrasound

Pereira etal. 23 HA Suplasyn® Single shot CSI Triamcinolone Single shot NS

Rajeev etal. =6 PRP Arthrex kit NR - - - NS

Ribeiro et al. >3 PRP Fanem Excelsa Il 4 ml CSI Hexacetonide 4 ml Ultrasound

Shirokova et al. 7.6%4.6 PRP NR <10 ml CSI Diprospan 2 shots/w NS
Thompson et al. >3 PRP Recover™ 5ml Placebo Saline 5ml Landmark
Unlu et al. 8.6+1.2 PRP Blood spin 3-5ml - - - Landmark
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Table 3. Main follow-up duration, and outcome measures of the included studies ‘

Depending on the study design, the quality of the included
studies varied. Based on the JADAD scale, the quality scores
of the RCTs were generally higher, ranging from 3 to 5, in
contrast, the non-randomized studies received MINORS
ratings that ranged from 10 to 20, with majority scoring
between 14 and 16 [Table 4].

Systematic Outcome Assessments

This scoping review included a variety of studies that
examine the efficacy and safety of various orthobiologic
treatments for managing chronic GTPS. The primary
interventions studied included PRP, BMAC, HA, and ATI
Below, we present the findings categorized by intervention
type, highlighting pain relief, functional improvement, and
quality of life outcomes, while drawing comparisons to
emphasize trends and variations across the studies.

Most main studies have compared PRP to CSI, which are
commonly used in clinical practice for short-term relief
Across these studies, PRP consistently showed promising
results for long-term pain management and functional
improvement, although short-term outcomes occasionally
favored CSI. Limited data are available for BMAC, HA, and ATI
with most insights drawn from case studies and small trials.
However, these reports underscore the potential as
regenerative therapies.

Orthobiologics and Pain
PRPvs CSI:
PRP has been compared with CSI in several studies.

Study Ortobiologic  Follow up time (W) Pain Function Quality Other Adverse
of Life Events

Ali et al. PRP 12, 24 VAS mHHS iHOT-12 - No
Bashkina et al. PRP 4,12, 24 VAS WOMAC - - NS

Begkas et al. PRP 4,12, 24 VAS HHS - - Pain
Blucher et al PRP NR VAS HOOS EQ-5D - NS
Bucher et al ATI 12, 24, 48,96 VAS OHS SF-36 MRI, SC No
Fitzpatrick et al. PRP 2,6,12, 24 - mHHS - PASS, MCID No
Gorelick et al HA 6,12, 24, 48 VAS HOOS - - NS
Hegarty et al PRP 12, 24 VAS - VISA-G NS
Henderson et al BMAC 2,12,24,48 VAS, mNPPS - - - No
Jacobson et al. PRP 1,2,4,6 PSE - - NS
Lee etal. PRP 26 - mHHS, HOS-ADL, HOS-Sport iHOT-33 MCID No
Massimi et al PRP 42 VAS FRI - NASS NS
Mautner et al PRP 60 - - - PIS NS
Monto et al PRP 12, 24, 48 - HHS, WOMAC - - NS
Pereira et al. HA 4,12, 24 VAS - - - No
Rajeev et al PRP 12, 24, 48 VAS HHS - - NS
Ribeiro et al. PRP 2,4,8 FEPS HHS, WOMAC - - NS
Shirokova et al PRP 4,12, 24,48 VAS, PT WOMAC, Lequesne indices, Faber test CES-D LTCC NS
Thompson et al. PRP 12,48 NRS = = = NS
Unlu et al PRP 6, 24 VAS - - No
Quality Assessment Bashkina et al.2* study involving 71 patients reported a

statistically significant decrease in the VAS pain intensity
score in the PRP group at one, three, and six months post-
intervention. Begkas etal.?> conducted a randomized clinical
trial with 24 patients, finding no significant differences in
pre-injection VAS score between the PRP and CSI groups;
however the PRP group showed a significant reduction in
pain (P <0.05). Monto etal.2¢ trial with 40 participants found
a significant improvement in WOMAC scores for the PRP
group (P = 0.001), indicating superior pain relief compared
to CSI. Shirokova et al.?’ reported that PRP significantly
reduced pain over six months, while CSI provided only short-
term relief (P = 0.0001). However, Ribeiro et al.28 pilot study
showed no significant difference in pain outcomes between
PRP and CS], although CSI exhibited a notable decrease in
pain over time (P = 0.004).

PRP vs Placebo/ Dry Needling / No Control:

The efficacy of PRP without a comparative control has also
been documented. Ali et al.2? randomized controlled trial
with 80 patients that compared PRP to placebo (normal
saline) found no statistically significant difference in the VAS
scores at three months, despite improvements from baseline
in both groups. Thompson et al.3® conducted a double-blind
study showing that PRP did not significantly change pain
levels compared to the placebo (P > 0.05). Jacobson et al.3!
study compared PRP to tendon fenestration and found
significant pain reduction in both groups, but no significant
difference between the treatments (P = 0.16623). Blucher et
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al.32 and Massimi et al.33 reported significant pain reduction
in PRP-treated patients (P < 0.05), although their studies
lacked control groups for comparison. Mautner et al.34
multicenter retrospective analysis showed that 81% of
patients experienced moderate to complete symptom relief
following PRP injections. Unlu et al.35 reported a significant
reduction in VAS scores from baseline to six weeks and six
months in seven patients (P = 0.001). Hegarty et al.3¢ study
involving seven women found a six-point improvement in
VAS scores after PRP treatment. Rajeev et al.3” study
observed a decline in VAS scores among 32 patients with
severe GTPS following hip replacement; however they
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HA vs CSI:

Comparative studies on HA and corticosteroids have shown
varied outcomes. Gorelick et al.38 retrospective study of 99
patients reported significant improvements for VAS score in
both the HA and combination therapy groups when
compared to the corticosteroid-only treatment. Initial pain
relief was observed at six weeks, although VAS scores
showed a slight increase at three and six months. Pereira et
al.3? study of 40 patients indicated substantial reductions in
VAS scores for both the HA and CSI groups at the 1-, 3-, and
6-month follow-ups (P < 0.001), with no significant
difference between the two treatments.

observed gradual increases in scores over time.

Table 4. Quality assessment of included studies

Study Study Design Evidence Data JADAD Score (RCTs) MINORS Score (Non-RCTs)

Ali etal. RCT 11 Abstract 4 N/A
Bashkina et al. RCT 11 Full text N/A 20

Begkas et al. RCT 11 Full text 3 N/A
Blucher et al CS v Abstract N/A 15
Bucher et al CS 1% Full text N/A 14

Fitzpatrick et al. RCT 11 Full text 5 N/A
Gorelick et al RCT 11 Full text N/A 14
Hegarty etal CS I\% Abstract N/A 13
Henderson et al CR v Full text N/A 10
Jacobson et al. RCT 11 Full text N/A 16
Lee etal. CS v Full text N/A 15
Massimi et al CS I\% Abstract N/A 12
Mautner et al CS v Full text N/A 14

Monto et al RCT 11 Abstract 3 N/A
Pereira etal. RCT 11 Full text N/A 18
Rajeev etal CS I\% Abstract N/A 14
Ribeiro et al. RCT 11 Full text N/A 16
Shirokova et al RCT 11 Abstract N/A 19

Thompson et al. RCT 11 Full text 4 N/A
Unlu et al PC 111 Full text N/A 14

BMAC vs No Control: GTPS.

Henderson et al.*? documented a significant reduction in
painin a 57-year-old female patient treated with BMAC. The
VAS score decreased from 10 at baseline to 0.2 atsix months,
demonstrating a substantial 9.8-point reduction. This finding
indicates the potential efficacy of BMAC for pain
management in GTPS.

ATI vs No Control:

Orthobiologics and Function
PRP s CSI:

The comparison between PRP and CSI in terms of functional
outcomes is well-documented. Bashkina et al.2* conducted a
study evaluating functional status using the WOMAC index.
This study showed that PRP consistently outperformed CSI
at all follow-up periods, with improvements 2.33 and 2.98

A prospective pilot study conducted by Bucher et al.?!
involving patients with an average age of 52.8 (SD 8.4) years
revealed a significant reduction in pain using ATL The VAS
scores improved notably within the first three months and
continued to show progress up to 12 months, suggesting that
ATI may be a promising treatment option for pain relief in

times greater at three and six months, respectively. Similarly,
Monto et al.?6 randomized controlled trial involving 40
patients reported that the PRP group sustained
improvements in HSS and WOMAC scores at 3, 6, and 12
months, while the CSI group exhibited initial gains followed
by a decline (P < 0.001). These findings suggest that PRP may
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offer longer-lasting functional benefits compared to CSI.

Begkas et al.25 clinical trial found that both the PRP and CSI
groups showed significant improvement in post-treatment
HHS; however PRP demonstrated the most pronounced
improvement over time. Fitzpatrick et al.#! reinforced these
findings in their study involving 80 patients, which revealed
significant improvement in the mHHS (modified Harris Hip
Score) within the PRP group, with 82% and 56.7% of patients
meeting the Minimal Clinically Important Difference (MCID)
at 12 weeks. Additionally, Shirokova et al.?’ observed that
PRP therapy resulted ina 20.8% increase in hip joint external
rotation over six months, coupled with a lower Lequesne
Index and improved functional outcomes, indicating PRP’s
potential in minimizing disability associated with GTPS.

However, the results were not universally favorable for PRP.
Ribeiro et al.28 pilot study showed that although both the PRP
and CSI groups experienced functional gains, the CSI group
had a slight edge in WOMAC and HHS scores, particularly in
short-term improvements. These results highlight that while
PRP may provide better long-term outcomes, CSI can offer
more immediate short-term relief.

PRP vs Placebo/ Dry needling / No Control

The comparative effectiveness of PRP compared to placebo
or dry needling has yielded mixed results. Ali et al.?? study
involving 80 patients found that both the PRP and placebo
groups experienced improvements in mHHS after three
months although these differences were not statistically
significant (P > 0.05). Despite a decline in scores at six
months, the improvements remained above baseline values.
Additionally, Lee et al.*? registry study noted that combining
PRP with needle tenotomy led to significant functional
improvements for patients with gluteus medius
tendinopathy, as evidenced by enhanced Hip Outcome Score
- Activities of Daily Living (HOS-ADL) and HOS-Sport scores.
Massimi et al.33 retrospective case series involving 10
patients, which reported a significant functional
improvement (P = 0.001) as measured by the Functional
Rating Index (FRI). Rajeev et al.37 prospective study found
significant increases in the median HHS three months
following the PRP treatment. Nevertheless, the scores
gradually declined at six months and one year, suggesting a
potential waning of effects over time.

HA vs CSI:

HA has been investigated as an alternative to CSI for
functional improvement. In Gorelick et al.38 retrospective
study, HA-treated patients showed marked improvement in
Hip Disability and Osteoarthritis Outcome Score (HOOS)
scores, increasing from a baseline mean of 27 (SD 4) to 66
(SD 2) at six months and 77 (SD 4) at one year (P < 0.05).
Additionally, Pereira et al.2% comparative study using the
Likert scale found significant functional gains in both the HA
and CSI groups at 1-, 3-, and 6-month intervals, with no
notable differences between the two treatments.
Furthermore, high patient satisfaction was reported in the
HA group, indicating its potential as a viable treatment
option.
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BMAC vs No Control:

Limited evidence exists regarding impact of BMAC on
functional outcomes; however Henderson et al.#0 presented
a compelling case report showing substantial improvement.
The patient progressed from phase 7 (indicating the highest
level of dysfunction) to phase 1 on the modified Nirschl Pain
Phase Scale (mNPPS) within six months. Additionally, hip
abductor strength improved from 3/5 to 4/5 by 12 weeks,
accompanied by the resolution of Trendelenburg gait.

ATI vs No Control:

In Bucher et al.’s 21 prospective pilot study, it was shown
that ATI significantly improves functional outcomes. The
Oxford Hip Score (OHS) increased by 8.3 points at six months
(P = 0.009) and by 14.9 points at 12 months (P < 0.001).
These results indicate that ATI holds promise for improving
function over an extended duration.

Orthobiologics and Quality of Life
PRPvs CSI:

Shirokova et al.?’ study comparing PRP and CSI provided
clear evidence that PRP was superior in enhancing QoL. The
study revealed that patients treated with PRP consistently
had lower scores on the Center for Epidemiologic Studies
Depression Scale (CES-D), indicating a significant reduction
in depressive symptoms and an overall improvementin QoL
(P<0.05). These findings underscore the potential of PRP not
only for alleviating physical symptom s but also for its
broader psychological and QoL benefits, suggesting a more
comprehensive impact on patient well-being compared to
CSL.

PRP vs Placebo/ Dry Needling / No Control

The impact of PRP on QoL in the absence of a direct control
group or when compared to alternative therapies, such as
dry needling was also explored. Blucher et al.32
demonstrated significant improvements in EuroQol 5-
Dimension (EQ-5D) Utility scores, VAS ratings, and HOOS
following PRP injections, indicating an enhancement in QoL.
This suggests that PRP may positively influence both pain
levels and overall QoL, offering benefits that extend beyond
standard pain management. Similarly, Lee et al.#? registry
study found significant improvements in iHOT-33 scores
among 21 patients treated with PRP in combination with
needle tenotomy, showing that this combined treatmentwas
effective in improving functional performance and QoL over
the follow-up period.

HA vs CSI:

The study conducted by Gorelick et al.38 highlighted the
efficacy of HA compared to CSI in improving QoL among
patients with GTPS. Patients treated with HA showed
substantial improvements in HOOS scores, rising from a
baseline mean of 27 (SD 4) to 77 (SD 4) after one year (P <
0.05). These results emphasize HA's potential as a viable
alternative to corticosteroids for enhancing QoL in the long
term. The significant year-long improvementnoted in the HA
group suggests that HA may provide sustainable benefits
regarding patient QoL and functional outcome.
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BMAC vs No Control:

Although BMAC isless frequently studied, Henderson etal.
provided a detailed case report showing substantial
functional gains that indirectly indicated an enhanced QoL.
The patient's mobility and pain levels improved significantly
by the six-month follow-up, likely contributing to a better
QoL. However, direct measures of QoL were not reported,
highlighting the need for more comprehensive studies that
include specific QoL assessments to better understand the
full impact of BMAC.

ATl vs No Control:

Bucher et al.2! prospective pilot study on ATI provided
promising data regarding improvements in on QoL. The
study reported significant gains in the Physical Component
Summary (PCS) subscale of the Short Form-36 (SF-36), with
mean scores increasing by 15.2 points from baseline to 12
months (P < 0.001), and further increasing by an average of
12.8 points at 24 months (P < 0.001). These results indicate
that ATI not only facilitates physical recovery but also
contributes to sustained improvements in patients' QoL over
extended periods.

Orthobiologicss and Adverse Events
PRP:

Adverse events related to PRP injections were generally
mild and transient. The most common issue reported was
pain at the injection site, which usually resolved within a few
days without major complications. For example, Begkas et
al.? reported that 70.8% of patients (17 out of 24)
experienced injection site pain lasting approximately three
days, with no severe adverse effects noted. Similarly, Lee et
al. observed temporary post-treatment soreness that was
self-limiting. Fitzpatrick et al. found minor soreness within
48 hours after PRP treatment during a 12-week
rehabilitation program, but no significant adverse events
were reported. Ribeiro et al.28 and Unlu et al.35 confirmed
PRP’s safety, with no cases of infection, muscle or tendon
rupture, or serious complications.

HA:

Studies involving HA treatments have also showed minimal
adverse events. In Gorelick et al.38 study, no significant side
effects were reported, highlighting HA as a well-tolerated
treatment option. Similarly, Pereira et al.2® noted no
secondary adverse effects in their comparative study,
emphasizing HA’s safety profile, especially for patients who
are contraindicated for CSI, such as those with diabetes
mellitus.

BMAC:

Henderson et al40 reported no complications following
BMAC treatment in a 57-year-old patient. The injection was
well tolerated, with no adverse events noted during the
follow-up period. This finding supports the potential safety
of BMAC in managing musculoskeletal conditions.

ATI:
Bucher et al.?! found minimal adverse effects in their study
on ATI Three patients experienced immediate discomfortat
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the biopsy site, which was effectively managed with NSAIDs
and resolved without further complications. No serious
complications were reported; however one patient with
prolonged symptoms ultimately required surgical
intervention after 12 months, although this was unrelated to
the safety of ATL

Synthesis of Findings

Orthobiologic treatments, such as PRP, HA, BMAC, and ATI
have shown different levels of success in treating chronic
GTPS, particularly in terms of pain relief functional
improvement, and QoL. PRP has consistently showed good
results for long-term pain reliefand functional enhancement,
often outperforming CS], as evidenced by studies conducted
by Bashkina et al.2* and Monto et al.26 While CSI may offer
quicker pain relief, PRP provides more lasting benefits. HA
also showed positive effects, with study by Gorelick et al.38
showing significant improvements in pain and function over
one-year period, establishing it as a solid non-steroidal
option. BMAC, highlighted in Henderson et al.*? case report,
showed promise with marked pain reduction and function
gains; however further extensive research is needed. In
addition, ATI has shown positive results, with Bucher et al.2!
reporting significant functional improvements and QoL
benefits lasting up to two years.

QoL positive outcomes were notable with PRP and ATL
Shirokova et al2? found that PRP reduced depressive
symptoms and boosted overall well-being more effectively
than CSI, while Bucher etal.2! reported lasting improvements
with ATL. HA contributed to improved QoL through
consistent functional gains. Adverse effects associated with
these treatments were generally mild and short-term. PRP
was associated with minor, temporary pain at the injection
site, while HA exhibited minimal reported side effects. BMAC
and ATl were well-tolerated, with no significant
complications noted. Overall, PRP and HA present promising
options for managing GTPS, with ATI providing long-term
benefits and BMAC showing potential that warrants further
study. Additional research with larger sample sizes and
standardized methods is needed to confirm these findings
and compare the treatments more effectively.

Discussion

This scoping review aimed to provide a comprehensive
evaluation of orthobiologic treatments for GTPS, a condition
that significantly affects patients' QoL and daily functioning.
Our findings suggest that orthobiologics, particularly PRP,
show promise as an effective alternative to conventional
therapies. PRP demonstrated promising results in reducing
pain and enhancing function compared to CSI and placebo, as
evidenced by improvements in key outcome measures such
as the VAS score and the WOMAC. Despite these promising
findings, the heterogeneity among studies and the variability
in PRP formulations and administration protocols limit the
generalizability of these results.

The results suggest that orthobiologics, especially PRP, can
effectively manage pain, improve function, and enhance QoL
for patients with GTPS [Table 5]. PRP contains a high
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concentration of growth factors and bioactive compounds
that facilitate tissue healing, reduce inflammation, and
promote regeneration.’43 When injected, these growth
factors are released at the treatment site, aiding overall
healing, reducing inflammation, and assisting in tendon
repair.27.4445

Orthobiologics preparation and administration protocols
vary widely, affecting therapeutic effects and outcomes.
Various formulations, including platelet and leukocyte
concentrations, activation strategies, and injection
techniques influence these outcomes.!® Yan et al.#¢ studied
the effects of Lp-PRP (Leukocyte-poor PRP) on chronic
tendinopathy in rabbits, showing that Lp-PRP was more
effective in treating tendinopathy and promoting tendon
repair. However, Zhou et al. found that Lr-PRP impeded
tendon healing due to its pro-inflammatory and catabolic
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effects. In addition, the strong anabolic activity of Lp-PRP
may cause excessive scar tissue formation.*48 Standardized
procedures and further studies are needed to determine the
optimal orthobiologic formulations and delivery methods for
GTPS therapy.

Orthobiologics demonstrate a favorable safety profile in the
treatment of GTPS, with the majority of studies reporting
only mild side effects, such as soreness or discomfort at
injection site.474% Patients with GTPS may tolerate
orthobiologics well without major side effects. However,
there are limited long-term safety data, indicating that
further research is needed.

PRP is the most extensively researched orthobiologic for
GTPS; however BMAC, HA, and ATl are also being studied for
their potential benefits in reducing pain, improving
functionality, and enhancing QoL.1819

Table 5. Main findings and outcomes of the included studies

Study INT G Pain Results
Scores
Ali etal PRP Placebo VAS PRP =
Placebo
Bashkina et al PRP CSI VAS PRP > CSI
Begkas et al PRP CSI VAS PRP > CSI
Blucher et al PRP - VAS MD: 3.5
Bucher et al ATI - VAS MD: -4.1
Fitzpatrick et al. PRP CSI NR NR
HA, Combine
Gorelick et al HA CSI Combine VAS
< CSI
Hegarty et al PRP - VAS MD: -5.6
VAS MD: -8
Henderson et al BMAC - mNPPS MD: -6
Jacobson et al. PRP DN VAS PRP = DN
Lee et al. PRP - NR NR
Massimi et al PRP - VAS MD: -6
Mautner et al PRP - NR NR
Monto et al PRP CSI NR NR
Pereira et al HA CSI VAS HA = CSI
Rajeev et al PRP - VAS MD: -1.1
Ribeiro et al PRP CSI FEPS PRP = CSI
Shirokova et al PRP CSI VAS, PT PRP > CSI
PRP =
Thompson et al. PRP Placebo NRS Placebo
Unlu et al PRP - VAS MD: -5.15

Functional Results QLS/ Results Adverse
Scores others Events
mHHS, iHOT12 PRP = Placebo NR NR No
WOMAC PRP > CSI NR NR NS
HHS PRP > CSI NR NR Pain
699
HOOS . % EQ-5D Improved NS
improvement
MD:15.2, 669
OHS MD: 14.9 SF-36, SC . >2, .66 % No
satisfaction
mHHS PRP > CSI PASS PRP = CSI No
HOOS HA, Combine > NR NR NS
CSI
80 %
VISA-G improvement, NR NR NS
MD: 0.55
NR NR NR NR No
NR NR NR NR NS
Hosn:ézsﬁos ll\il/l[l;:- 11?:; 1HOT33 MD: 32.27 No
Syt Lo MCID 909
Sport MD: 21.18 &
FRI MD: -41.1 NASS 80% NS
NR NR PIS 81% NS
HHS, WOMAC PRP > CSI NR NR NS
NR NR NR NR No
HHS MD: 14 NR NR NS
HHS, WOMAC PRP = CSI NR NR NS
Faber test,
’ CES-D
Lequesne, PRP > CSI AUCE PRP > CSI NS
WOMAC
NR NR NR NR NS
NR NR NR NR No
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Limitations

This review shows that orthobiologics, including PRP,
BMAC, HA, and ATI may be promising for the treatment of
GTPS; however there are several limitations. The studies
included in this review were often small in scale and
frequently lacked direct comparisons with alternative
treatments such as NSAIDs or physical therapy, which limits
the scope of our conclusions. Additionally, variations in the
preparation and administration of PRP and CSI further
complicated the ability to draw clear conclusions and apply
findings broadly.

Many studies did not report whether patients had other
health conditions, such as diabetes mellitus or arthritis,
which could affect treatment outcomes. In addition,
important lifestyle factors, including job-related stress and
activity levels, were also frequently missing. Most studies
only followed patients for a short period (up to six months),
making it unclear if the benefits last or if further treatments
are needed later on. Finally, publication bias could mean that
positive results were more likely to be published, possibly
skewing our findings.

Areas for Further Research

Future research on orthobiologics for GTPS should focus on
developing standardized preparation and administration
protocols to improve consistency in results. Comparative
studies between orthobiologics and conventional
treatments, such as NSAIDs or physical therapy, would help
to clarify their relative benefits. Additionally, research should
include patients with various comorbidities and lifestyle
factors to assess how these variables impact treatment
outcomes. Long-term follow-up studies are necessary to
understand the enduring effects of these treatments. To
create a more balanced view, studies should address
publication bias by including neutral or negative findings.
These steps will make the use of orthobiologics more reliable
and clinically applicable.

Conclusion

The scoping review supports the use of orthobiologics,
particularly PRP, as a potential treatment for GTPS.
However, it emphasizes the need for further research to
refine treatment protocols and establish long-term
efficacy, safety, and cost-effectiveness. The review suggests
that integrating orthobiologics into a multidisciplinary
approach to GTPS management could improve patient
outcomes, reduce disability, and enhance QoL.

Abbreviations

AUC: Area Under the Curve; AUC6: Area Under the Curve for
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items; LTCC: Long-Term Clinical Changes; MCID: Minimal
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Pain Phase Scale; MRI: Magnetic Resonance Imaging; NASS:
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Quality of Life Scores; RCT: Randomized Controlled Trial; SC:
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