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Abstract

~

Context: Muscle injuries are among the most common sports-related traumas, accounting for 30%-55% of all athletic injuries.
This review evaluates the therapeutic efficacy of three regenerative approaches—platelet-rich plasma (PRP), platelet-rich fibrin
(PRF), and prolotherapy—in the treatment of muscle strains.

Evidence Acquisition: This narrative review synthesized current clinical and mechanistic evidence on PRP, PRF, and
prolotherapy in the management of muscle strain injuries. A targeted search of the relevant literature was performed to
identify influential and representative studies. The aim was to summarize key patterns, physiological mechanisms, and clinical
implications rather than to conduct a systematic or exhaustive analysis.

Results: Platelet-rich plasma demonstrated promising regenerative effects through growth factor-mediated modulation of
inflammation and tissue repair; however, clinical outcomes varied because of differences in preparation protocols. Platelet-rich
fibrin may provide a fibrin-based scaffold with sustained release of bioactive molecules, making it a potential option for chronic
or severe injuries; however, high-quality clinical trials remain limited. Prolotherapy, by inducing controlled inflammation, may
provide symptomatic improvement, but its regenerative impact appears less consistent than that of platelet-based therapies.
Across all modalities, methodological variability and limited comparative studies remain major challenges.

Conclusions: Current evidence suggests that PRP and PRF may be beneficial treatment options for muscle injuries. However,
owing to heterogeneity in study design and preparation protocols, as well as the limited number of high-quality comparative
trials, definitive conclusions regarding their superiority or routine clinical use cannot yet be established. Protocol
standardization remains crucial. Future research should prioritize direct comparative studies and the evaluation of
combination therapies with novel regenerative approaches.

Keywords: Platelet-rich Plasma, Platelet-rich Fibrin, Prolotherapy, Muscle Strain, Muscle Injuries, Sports Injuries, Acute Muscle
Strains, Chronic Muscle Strains

- J

1. Context making them a frequent concern in high-intensity and
team sports (1).

Muscle injuries are common among athletes and The hamstring muscles are particularly susceptible

physically ~ active  individuals, accounting for to injury and are often affected during high-speed

approximately 30% - 55% of all sports-related injuries (1).
Among these injuries, muscle strains are particularly
prevalent, with up to 92% affecting major lower-limb
muscle groups, such as the hamstrings, quadriceps, and
gastrocnemius. These injuries typically result from
excessive stretching or sudden, forceful contractions,

activities such as sprinting and kicking. Other
commonly affected muscles include the adductors,
quadriceps, and calf muscles. Muscle strains can range
from mild, selflimiting injuries to severe, career-
threatening conditions. They pose substantial
challenges in sports medicine because of slow healing
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and frequent incomplete functional recovery. Achieving
full recovery and return to play is essential not only for
athletic performance but also for minimizing financial
and professional consequences, such as lost wages and
sponsorship opportunities.

A major barrier to complete muscle regeneration is
the development of scar tissue and fibrosis, which can
impair muscle repair. To address these challenges,
various regenerative strategies have been explored.
Platelet-rich plasma may promote muscle healing by
releasing growth factors and cytokines from platelets,
thereby enhancing tissue regeneration. Platelet-rich
fibrin, a second-generation platelet concentrate, may
offer additional advantages, including prolonged
growth factor release and potentially improved healing
outcomes, and is increasingly used because of its
autologous nature and straightforward preparation (2,
3). Prolotherapy, which involves the injection of irritant
solutions to stimulate tissue repair, has also been used
for musculoskeletal injuries, although its efficacy
relative to PRP and PRF remains under investigation (4,
5). This review evaluates the mechanisms of action,
clinical efficacy, and comparative outcomes of PRP, PRF,
and prolotherapy and provides clinicians and
researchers with a comprehensive perspective to inform
optimal treatment selection.

2. Evidence Acquisition

2.1. Research Design

This study was conducted as a narrative review to
summarize current evidence on PRP, PRF, and
prolotherapy for the management of muscle strains,
with a focus on clinical outcomes and mechanistic
insights.

2.2.Search Strategy

A narrative literature search was conducted using
major biomedical databases and relevant published
literature to identify representative and influential
studies on PRP, PRF, and prolotherapy for muscle strain
injuries. The purpose of this narrative review was to
provide conceptual and clinical insight rather than to
conduct a systematic or exhaustive search. Studies were
selected based on relevance to mechanisms, clinical
applications, and emerging trends in regenerative
therapies. Keywords included “platelet-rich plasma,”
“platelet-rich fibrin,” “prolotherapy,” and “muscle strain
injuries.” The aim was not to identify all available
studies systematically but to prioritize articles

providing clinically relevant evidence, mechanistic
insights, or comprehensive reviews.

2.3. Data Extraction and Synthesis

Relevant information from the selected studies was
qualitatively analyzed. Key themes, mechanistic
insights, clinical outcomes, and controversies were
identified to provide a narrative synthesis of
regenerative therapies for muscle strains.

2.4. Narrative Comparative Overview

This review compares PRP, PRF, and prolotherapy
across three dimensions: 1) mechanisms, including
biological pathways that promote tissue repair and
regeneration; 2) efficacy, including clinical outcomes
such as pain reduction, functional recovery, and return
to activity; and 3) limitations, including practical and
methodological constraints such as variability in
preparation protocols, cost, and accessibility. This
comparative overview is intended to provide a
conceptual and clinical perspective rather than to
establish definitive comparative effectiveness.

3.Results

3.1. Platelet-Rich Plasma

3.1.1. Mechanism of Action

Platelet-rich plasma is an autologous plasma fraction
with a platelet concentration higher than baseline levels
(150000 - 450000/(uL) (6, 7). It contains platelets, clotting
factors, cytokines, chemokines, growth factors,
including vascular endothelial growth factor,
transforming growth factor beta, and platelet-derived
growth factor, as well as plasma proteins (8-11). These
bioactive molecules regulate tissue repair by
modulating inflammation, angiogenesis, stem cell
recruitment, and cellular proliferation (12, 13).

Transforming growth factor beta 1 has a dual role: it
supports tissue repair through fibroblast proliferation
and extracellular matrix synthesis but may also
contribute to fibrosis if unregulated (14-17). Therefore,
PRP functions as both a reservoir of growth factors and a
signaling system that influences proliferation,
differentiation, chemotaxis, and tissue morphogenesis.
Heterogeneity in platelet concentration, leukocyte
content, and activation methods affects clinical
outcomes.

3.1.2. Clinical Efficacy
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Platelet-rich plasma is used in acute muscle strains to
accelerate the return to play (18, 19). Some studies have
reported faster recovery and reduced pain, whereas
others, including Hamilton et al., found no significant
benefit compared with standard care (18). Meta-analyses
indicate shorter recovery in some studies; however,
results remain inconsistent, particularly for hamstring
injuries (21, 22).

In chronic muscle injuries, PRP has shown potential
benefits, including pain reduction and functional
improvement, particularly when ultrasound-guided
injections are used (23-25). However, variations in
platelet concentration, centrifugation, leukocyte
content, and patientrelated factors limit the
generalizability of these findings (26, 27).

3.1.3. Limitations

The main limitations of PRP include heterogeneity in
preparation protocols and patient-related factors that
influence outcomes (26, 27). The limited number of
high-quality randomized controlled trials restricts
definitive conclusions regarding dosing, timing, and
long-term efficacy (18, 21, 27).

3.2. Platelet-Rich Fibrin

3.2.1. Mechanism of Action

Platelet-rich fibrin is a second-generation platelet
concentrate comprising platelets, leukocytes, and
growth factors embedded within a fibrin matrix (28). It
is prepared without anticoagulants, maintaining a fully
autologous composition (29, 30). Its fibrin matrix acts as
a scaffold, allowing sustained release of growth factors
and  supporting  proliferation, differentiation,
angiogenesis, and tissue regeneration (31).

3.2.2. Clinical Efficacy

Platelet-rich fibrin is primarily applied in chronic or
surgical muscle repair. Studies suggest potential
benefits in tissue healing, pain reduction, and
functional recovery when combined with rehabilitation
(27, 31- 33). However, the evidence mainly comes from
small cohorts or case series, and variability in
preparation and application limits comparability.

3.2.3. Limitations and Gaps

The preparation of PRF can be more complex than
that of PRP, which may limit feasibility (34). Long-term
outcomes are largely unknown (35). Variability in
centrifugation, clot handling, and injection technique
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also affects efficacy (21, 28-31). Standardized preparation
methods and high-quality trials are needed to confirm
the efficacy of PRF (28, 29, 31, 33, 35, 36, 37, 38).

3.3. Prolotherapy

3.3.1. Mechanism of Action

Prolotherapy involves the injection of irritant
solutions, such as dextrose or saline, to induce
controlled inflammation and stimulate tissue repair (5).
Unlike PRP and PRF, prolotherapy does not directly
deliver growth factors.

3.3.2. Clinical Efficacy

Evidence for prolotherapy is limited primarily to
chronic muscle strains. Studies have reported potential
benefits in pain reduction and functional improvement
compared with placebo or exercise therapy (4, 5). For
example, more than 50% pain reduction was reported in
73% of patients with chronic hamstring injuries
following dextrose prolotherapy (4).

3.3.3. Limitations and Gaps

The inflammatory mechanism of prolotherapy may
limit structured tissue regeneration (5). Outcomes vary
according to injury type, chronicity, and injection
technique (5). In addition, limited high-quality evidence
restricts the generalizability of the available findings

(4).

3.4. Comparative Overview

Platelet-rich plasma is the most extensively studied
modality. It may be effective in acute and chronic
injuries, but outcomes vary because of preparation
methods, injection timing, and muscle-specific
responses (19). Platelet-rich fibrin provides scaffold
support and sustained growth factor release and may be
beneficial in chronic injuries, although high-quality
trials are lacking (21, 28-31, 33, 35, 38). Prolotherapy is
primarily used in chronic injuries through
inflammation-mediated repair, but its evidence base is
limited and less predictable (4, 5). Critical gaps include a
lack of standardized protocols, limited high-quality
trials, and the need for muscle-specific studies.

4. Discussion

This narrative review evaluated the current evidence
on PRP, PRF, and prolotherapy for muscle strain injuries,
highlighting their distinct mechanisms, clinical
applications, and comparative advantages. These
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biologic therapies are increasingly used in sports
medicine to support tissue repair and functional
recovery in frequently injured muscle groups, such as
the hamstrings, quadriceps, and gastrocnemius (1, 23,
24).

Platelet-rich plasma remains the most extensively
studied regenerative modality. Its therapeutic effects are
primarily mediated by concentrated platelets and
associated bioactive molecules, which regulate
inflammation, enhance angiogenesis, recruit stem cells,
and stimulate cellular proliferation and differentiation
(6-13). However, clinical outcomes with PRP remain
heterogeneous. Some studies have reported accelerated
return to play, reduced pain, and improved functional
recovery (16, 17, 19, 22), whereas others, particularly in
hamstring injuries, have shown no significant
advantage over conventional rehabilitation (18, 20, 21).
This variability largely reflects differences in PRP
preparation protocols, including centrifugation speed,
leukocyte content, activation methods, and injection
timing, as well as patient-specific factors such as age,
baseline platelet count, and comorbidities (26, 27, 32).

As a second-generation platelet concentrate, PRF
offers mechanistic advantages over PRP, including a
three-dimensional fibrin scaffold and sustained growth
factor release, which may support tissue integration,
angiogenesis, and long-term regeneration (28-31, 35).
Although PRF has shown encouraging outcomes in
chronic muscle injuries and surgical applications,
including reduced pain and improved functional
recovery (27, 31-33), clinical evidence remains limited
because of small cohort sizes, heterogeneity in
preparation protocols, and a lack of high-quality
randomized controlled trials (34, 35, 37). The autologous
nature, relative ease of handling, and favorable safety
profile of PRF make it an attractive option, particularly
for chronic or severe injuries in which sustained
regenerative signaling may be beneficial (29, 30).

Prolotherapy represents a mechanistically distinct
approach. It induces controlled inflammation through
the injection of irritant solutions, such as dextrose, to
stimulate endogenous tissue repair (4, 5, 31). Evidence
for prolotherapy is mainly derived from chronic
musculoskeletal conditions and suggests potential
benefits of pain reduction and functional improvement
(4, 5). However, its regenerative capacity appears less
robust than that of PRP or PRF because it does not
provide exogenous growth factors. Outcomes are also
highly context dependent and influenced by factors
such as injury chronicity, injection technique, and
patient selection (5, 31). Despite these limitations,
prolotherapy may provide a cost-effective alternative,

particularly for patients with financial constraints or
contraindications to platelet-based therapies.

Platelet-rich plasma is generally preferred for acute
muscle injuries because of its rapid delivery of growth
factors and established clinical familiarity (23, 29).
Platelet-rich fibrin may be more advantageous in
chronic or severe injuries because it provides scaffold
support and prolonged release of growth factors that
facilitate sustained tissue regeneration (31, 33).
Prolotherapy is primarily used in chronic injury
management and may complement rehabilitation
when platelet-based therapies are unavailable or
contraindicated (4, 5). Emerging evidence suggests that
combining regenerative modalities may offer
synergistic benefits by integrating growth factor
signaling from PRP or PRF with inflammatory priming
from prolotherapy to enhance tissue repair (31, 35).
Furthermore, combining platelet-derived therapies with
advanced regenerative  approaches, such as
mesenchymal stem cells or exosome-based treatments,
shows promise for accelerating functional recovery,
modulating inflammation, and promoting structured
tissue regeneration (25, 30, 35).

4.1. Limitations and Future Directions

Despite growing interest in regenerative injections,
important gaps remain. Heterogeneity in preparation
methods, injection protocols, and outcome measures
limits reproducibility and cross-study comparisons. The
lack of high-quality randomized trials, especially those
evaluating head-to-head comparisons of PRP, PRF, and
prolotherapy, limits definitive conclusions regarding
their relative efficacy.

Future research should prioritize standardizing
preparation and administration protocols, conducting
muscle-specific and injury-grade-specific  studies,
evaluating long-term functional outcomes to determine
the durability of therapeutic effects, and investigating
combination therapies, as well as integrating
regenerative injections with advanced regenerative
strategies. Importantly, current evidence does not
support definitive recommendations regarding the
routine use or superiority of PRP, PRF, or prolotherapy
over standard rehabilitation. Clinicians should interpret
available findings cautiously and consider individual
patient factors, injury severity, and clinical context
when selecting regenerative injection therapies.

5. Conclusions

Platelet-rich plasma, PRF, and prolotherapy are
minimally invasive regenerative approaches for muscle
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strain injuries. Current evidence suggests that these
therapies may provide benefits in pain reduction and
functional recovery, particularly in selected clinical
contexts. However, owing to heterogeneity in study
designs, variability in preparation protocols, and the
limited number of high-quality randomized
comparative trials, their comparative effectiveness and
clinical superiority in routine practice cannot yet be
definitively established. Clinicians should interpret the
current evidence with caution and consider these
therapies as adjunctive or emerging options rather than
standard first-line treatments. Further well-designed
randomized controlled trials, standardized protocols,
and long-term studies are essential to clarify their
optimal clinical role, validate efficacy, optimize
treatment selection, and establish clinical guidelines.

Footnotes

Al Use Disclosure: The authors declare that no
generative Al tools were used in the creation of this
article.

Authors' Contribution: H. A. and P. N. contributed to
the study concept and design. E. M. acquired the data,
performed the statistical analysis, and drafted the
manuscript. P. N. and E. M. analyzed and interpreted the
data. H. A. and P. N. critically revised the manuscript for
important intellectual content. H. A. provided
administrative, technical, and material support. H. A.
and P. N. supervised the study.

Conflict of Interests Statement: The authors do not
declare any conflicts of interests for this study.

Funding/Support: This research did not receive any
specific grant from funding agencies in the public,
commercial, or not-for-profit sectors. The study was
conducted using the authors’ own resources without
external financial support.

References

1. Maffulli N, Del Buono A, Oliva F, Giai Via A, Frizziero A, Barazzuol M, et
al. Muscle Injuries: A Brief Guide to Classification and Management.
Transl Med UniSa. 2014;12:14-8. [PubMed ID: 26535183]. [PubMed
Central ID: PMC4592039].

2. Dohan Ehrenfest DM, Andia I, Zumstein MA, Zhang CQ, Pinto NR,
Bielecki T. Classification of platelet concentrates (PRP, PRF) for
orthopedic and sports medicine: consensus, clinical implications
and perspectives. Muscles Ligaments Tendons J. 2014;4(1)3.
https://doi.org[10.32098/mltj.01.2014.02.

3. Gollapudi M, Bajaj P, Oza RR. Injectable platelet rich fibrin - a
revolution in periodontal regeneration. Cureus. 2022;14(8). €23279.

Asian | Sports Med. 2025;16(4): e166876

10.

1.

12.

14.

15.

16.

18.

[PubMed ID: 36196318]. [PubMed Central ID:
https://doi.org[10.7759/cureus.28647.

PMC9525133].

Rabago D, Best TM, Beamsley M, Patterson |. A systematic review of
prolotherapy for chronic musculoskeletal pain. Clin | Sport Med.
2005;15(5). E376. [PubMed ID: 16162983].
https://doi.org[10.1097/01.jsSm.0000173268.05318.a4.

Bae G, Kim S, Lee S, Lee WY, Lim Y. Prolotherapy for patients with
chronic musculoskeletal pain: systematic review and meta-analysis.
Anesth Pain Med. 2021;16(1):81-95. [PubMed ID: 33348947]. [PubMed
Central ID: PMC7861898]. https:|/doi.org/10.17085/apm.20078.

Marx RE. Platelet rich plasma (PRP): what is PRP and what is not PRP?
Implant Dent. 2001;10(4):225-228. [PubMed ID: 11813662]. [PubMed
Central ID: PMCI2860270].  https://doi.org/10.1097/00008505-
200110000-00002.

Alves R, Grimalt R. Platelet rich plasma: history, biology, mechanism
of action, and classification. Skin Appendage Disord. 2018;4(1):18-24.
[PubMed ID: 29457008]. [PubMed Central ID: PMC5806188].
https://doi.org/10.1159/000477353.

Trull-Ahuir C, Sala D, Chismol-Abad J, Vila-Caballer M, Lison JF. Efficacy
of platelet rich plasma as an adjuvant to surgical carpal ligament
release: a randomized clinical trial. Sci Rep. 2020;10(1). 2085.
[PubMed ID: 32034241]. [PubMed Central ID: PMC7005701].
https://doi.org[10.1038/s41598-020-59113-0.

Lynch MD, Bashir S. Applications of platelet rich plasma in
dermatology: a critical appraisal. ] Dermatol Treat. 2016;27(3):285-289.
[PubMed ID: 26466811].
https://doi.org[10.3109/09546634.2015.1094178.

Basu D, Kulkarni R. Overview of blood components and their
preparation. Indian | Anaesth. 2014;58(5):529-537. [PubMed ID:
25535413]. [PubMed Central ID: PMC4260297].
https://doi.org[10.4103/0019-5049.144647.

Man D, Plosker H, Winland-Brown JE. Use of autologous PRP (platelet
gel) and platelet poor plasma (fibrin glue) in cosmetic surgery. Plast
Reconstr  Surg.  2001;107(1):229-236.  [PubMed ID: 11176628].
https://doi.org[10.1097/00006534-200101000-00037.

Muttiah B, Ng SL, Lokanathan Y, Ng MH, Law JX. Beyond blood
clotting: roles of platelet derived extracellular vesicles. Biomedicines.
2024;12(8):1850. [PubMed ID: 39200314]. [PubMed Central ID:
PMC11351396]. https://doi.org/10.3390/biomedicines12081850.

Shen W, Li Y, Zhu ], Schwendener R, Huard ]. Interaction between
macrophages, TGF 1, and the COX 2 pathway during skeletal muscle
healing. | Cell Physiol. 2008;214(2):405-412. [PubMed ID: 17657727].
https://doi.org[10.1002[jcp.21212.

Taipale ], Miyazono K, Heldin CH, Keski-Oja J. Latent TGF 1 associates
to fibroblast extracellular matrix via latent TGF  binding protein. |
Cell Biol. 1994;124(1):171-181. [PubMed ID: 8294500]. [PubMed Central
ID: PMC2119892]. https:|/doi.org[10.1083[jcb.124.1.171.

Zimowska M, Duchesnay A, Dragun P, Oberbek A, Moraczewski ],
Martelly I. Immunoneutralization of TGF B1 improves skeletal
muscle regeneration. Int ] Cell Biol. 2009;2009:659372-16. [PubMed ID:
20111627]. [PubMed Central ID: PMC2809363].
https://doi.org/10.1155/2009/659372.

Trunz LM, Landy JE, Dodson CC, Cohen SB, Zoga AC, Roedl ]B.
Effectiveness of hematoma aspiration and PRP muscle injections for
hamstring strains in athletes. Med Sci Sports Exerc. 2022;54(1):12-17.
[PubMed ID: 34310495).
https://doi.org/10.1249/MSS.0000000000002758.

Bubnov R, Yevseenko V, Semeniv 1. Ultrasound guided PRP injections
for muscle injury in professional athletes. Med Ultrason.
2013;15(2):101-105. [PubMed ID: 23702498].
https://doi.org/10.11152/mu.2013.2066.152.rbivy2.

Hamilton B, Tol JL, Almusa E, Boukarroum S, Eirale C, Farooq A, et al.
PRP does not enhance return to play in hamstring injuries: a RCT. Br ]


https://brieflands.com/journals/asjsm/articles/166876
http://www.ncbi.nlm.nih.gov/pubmed/26535183
https://www.ncbi.nlm.nih.gov/pmc/PMC4592039
https://doi.org/10.32098/mltj.01.2014.02
http://www.ncbi.nlm.nih.gov/pubmed/36196318
https://www.ncbi.nlm.nih.gov/pmc/PMC9525133
https://doi.org/10.7759/cureus.28647
http://www.ncbi.nlm.nih.gov/pubmed/36196318
https://www.ncbi.nlm.nih.gov/pmc/PMC9525133
https://doi.org/10.7759/cureus.28647
http://www.ncbi.nlm.nih.gov/pubmed/16162983
https://doi.org/10.1097/01.jsm.0000173268.05318.a4
http://www.ncbi.nlm.nih.gov/pubmed/33348947
https://www.ncbi.nlm.nih.gov/pmc/PMC7861898
https://doi.org/10.17085/apm.20078
http://www.ncbi.nlm.nih.gov/pubmed/11813662
https://www.ncbi.nlm.nih.gov/pmc/PMC12860270
https://doi.org/10.1097/00008505-200110000-00002
https://doi.org/10.1097/00008505-200110000-00002
http://www.ncbi.nlm.nih.gov/pubmed/29457008
https://www.ncbi.nlm.nih.gov/pmc/PMC5806188
https://doi.org/10.1159/000477353
http://www.ncbi.nlm.nih.gov/pubmed/32034241
https://www.ncbi.nlm.nih.gov/pmc/PMC7005701
https://doi.org/10.1038/s41598-020-59113-0
http://www.ncbi.nlm.nih.gov/pubmed/26466811
https://doi.org/10.3109/09546634.2015.1094178
http://www.ncbi.nlm.nih.gov/pubmed/25535413
https://www.ncbi.nlm.nih.gov/pmc/PMC4260297
https://doi.org/10.4103/0019-5049.144647
http://www.ncbi.nlm.nih.gov/pubmed/11176628
https://doi.org/10.1097/00006534-200101000-00037
http://www.ncbi.nlm.nih.gov/pubmed/39200314
https://www.ncbi.nlm.nih.gov/pmc/PMC11351396
https://doi.org/10.3390/biomedicines12081850
http://www.ncbi.nlm.nih.gov/pubmed/17657727
https://doi.org/10.1002/jcp.21212
http://www.ncbi.nlm.nih.gov/pubmed/8294500
https://www.ncbi.nlm.nih.gov/pmc/PMC2119892
https://doi.org/10.1083/jcb.124.1.171
http://www.ncbi.nlm.nih.gov/pubmed/20111627
https://www.ncbi.nlm.nih.gov/pmc/PMC2809363
https://doi.org/10.1155/2009/659372
http://www.ncbi.nlm.nih.gov/pubmed/34310495
https://doi.org/10.1249/MSS.0000000000002758
http://www.ncbi.nlm.nih.gov/pubmed/23702498
https://doi.org/10.11152/mu.2013.2066.152.rb1vy2

AngooraniH et al.

Brieflands

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sports  Med.  2015;49(14):943-950. [PubMed ID:
https://doi.org[10.1136/bjsports-2015-094603.

Grassi A, Napoli F, Romandini I, Samuelsson K, Zaffagnini S, Candrian
C, et al. Is PRP effective in acute muscle injuries? A systematic review
and meta-analysis. Sports Med. 2018;48(4):971-989. [PubMed ID:
29363053]. [PubMed Central ID: PMC12966554].
https://doi.org/10.1007/s40279-018-0860-1.

Setayesh K, Villarreal A, Gottschalk A, Tokish JM, Choate WS.
Treatment of muscle injuries with PRP: review of the literature. Curr
Rev Musculoskelet Med. 2018;11(4):635-642. [PubMed ID: 30343400].
[PubMed Central ID: PMC6220013]. https://doi.org[10.1007/s12178-018-
9526-8.

Kia C, Baldino J, Bell R, Ramji A, Uyeki C, Mazzocca A. PRP: review of its
use for tendon and ligament pathology. Curr Rev Musculoskelet Med.
2018;11(4):566-572. [PubMed ID: 30203334]. [PubMed Central ID:
PMC6220011]. https://doi.org/10.1007/s12178-018-9515-y.

de SIRE A, Marotta N, Prestifilippo E, Parente A, Lopresti E, Drago
Ferrante V, et al. Efficacy of platelet rich plasma injection for pain
relief in injured athletes: a systematic review of randomized
controlled trials. | Sports Med Phys Fitness. 2025;65(5):665-672.
[PubMed ID: 39804336]. https://doi.org[10.23736/S0022-4707.24.16572-
3.

Baoge L, Van Den Steen E, Rimbaut S, Philips N, Witvrouw E, Almqvist
KF, et al. Treatment of skeletal muscle injury: a review. Int Scholarly
Res Notices. 2012;2012:689012-7. [PubMed ID: 24977084]. [PubMed
Central ID: PMC4063193]. https://doi.org[10.5402/2012/689012.

Zuleika P, Saleh I, Murti K, Liberty IA, Legiran, Irfanuddin, et al.
Platelet rich fibrin: a systematic review of its action. ] Nature Sci Med.
2024;7(4):242-252. [PubMed ID: 37284641]. [PubMed Central ID:
PMC10209857]. https://doi.org[10.4103/jnsm.jnsm_2_24.

Utomo DN, Mahyudin F, Hernugrahanto KD, Suroto H, Chilmi MZ,
Rantam FA. Implantation of PRF and mesenchymal stem cells
facilitates muscle injury healing: an experimental study. Int J Surg
Open. 2018;11:4-9. https://doi.org[10.1016/j.ijs0.2018.03.001.

26136179].

Sunitha Raja V, Munirathnam Naidu E. Platelet rich fibrin: evolution
of a second generation concentrate. Indian | Dent Res. 2008;19(1):42-
46. [PubMed ID: 18245923]. https://doi.org[10.4103/0970-9290.38931.

Bielecki T, M. Dohan Ehrenfest D. PRP and PRF: surgical adjuvants and
tools for regenerative medicine. Curr Pharm Biotechnol. 2012;13(7):1121-
1130. [PubMed ID: 21740380].
https://doi.org/10.2174/138920112800624292.

Grecu AF, Reclaru L, Ardelean LC, Nica O, Ciuca EM, Ciurea ME. PRF
and its therapeutic benefits in musculoskeletal injuries. Medicina.
2019;55(5):141. [PubMed ID: 31096718]. [PubMed Central ID:
PMC6572609]. https://doi.org/10.3390/medicina55050141.

20.

30.

3L

32.

33.

34.

35.

36.

37.

38.

Vale D, Pereira A, Andrade JP, Castro JP. The role of PRP injection for
muscle strains in athletes. Cureus. 2024;16(5). e91234. [PubMed ID:
38894806]. [PubMed Central ID: PMC11184543].
https://doi.org/10.7759/cureus.60585.

Miron R], Fujioka-Kobayashi M, Hernandez M, Kandalam U, Zhang Y,
Ghanaati S, et al. Injectable PRF (i-PRF): opportunities in regenerative
dentistry. Clin Oral Investig. 2017;21(8):2619-2627. [PubMed ID:
28154995]. [PubMed Central ID: PMC9564518].
https://doi.org/10.1007/s00784-017-2063-9.

Tsai SW, Hsu Y], Lee MC, Huang HE, Huang CC, Tung YT. Effects of
dextrose prolotherapy on contusion induced muscle injuries in
mice. Int | Med Sci. 2018;15(11):1251-1257. [PubMed ID: 30123064].
[PubMed Central ID: PMC6097270]. https://doi.org[10.7150/ijms.24170.

Sheth U, Dwyer T, Smith I, Wasserstein D, Theodoropoulos |, Takhar S,
et al. Does PRP lead to earlier return to sport vs conservative
treatment in acute muscle injuries? A meta-analysis. Arthroscopy.
2018;34(1):281-288. [PubMed ID: 28800920].
https://doi.org/10.1016/j.arthro.2017.06.039.

Kunze KN, Hannon CP, Fialkoff JD, Frank RM, Cole BJ. PRP for muscle
injuries: systematic review of basic science. World ] Orthop.
2019;10(7):278-286. [PubMed ID: 31363458]. [PubMed Central ID:
PMC6650633]. https://doi.org[10.5312/wjo.v10.i7.278.

Hickey JT, Opar DA, Weiss L], Heiderscheit BC. Hamstring strain injury
rehabilitation. J Athl Train. 2022;57(2):125-135. [PubMed ID: 35201301].
[PubMed Central ID: PMC8876884|. https://doi.org/10.4085/1062-
6050-0707.20.

Kobayashi E, Fliickiger L, Fujioka-Kobayashi M, Sawada K, Sculean A,
Schaller B, et al. Comparative release of growth factors from PRP, PRF,
and advanced PRE Clin Oral Investig. 2016;20(9):2353-2360. [PubMed
ID: 26809431]. https://doi.org/10.1007/s00784-016-1719-1.

Chicharro-Alcantara D, Rubio-Zaragoza M, Damid-Giménez E,
Carrillo-Poveda ], Cuervo-Serrato B, Peliez-Gorrea P, et al. New
insights for cutaneous wound healing with PRP. | Funct Biomater.
2018;9(1):10. [PubMed ID: 29346333]. [PubMed Central ID:
PMC5872096]. https://doi.org/10.3390/jfb9010010.

Altalbawy FMA, Mukhlif BAM, Hussen A, Mohammed ]S, S R], Singh A,
et al. Regenerative potential of PRP based scaffolds in chronic wound
healing. Regener Ther. 2025;30:278-298. [PubMed ID: 40654520].
[PubMed Central ID: PMC12246585].
https://doi.org[10.1016/j.reth.2025.06.008.

Bai MY, Vy VPT, Tang SL, Hung TNK, Wang CW, Liang |, et al. Progress
of platelet rich derivatives in cartilage and joint repair. Int ] Mol Sci.
2023;24(16):12608. [PubMed ID: 37628786]. [PubMed Central ID:
PMC10454586]. https://doi.org/10.3390/ijms241612608.

Asian | Sports Med. 2025; 16(4): 166876


https://brieflands.com/journals/asjsm/articles/166876
http://www.ncbi.nlm.nih.gov/pubmed/26136179
https://doi.org/10.1136/bjsports-2015-094603
http://www.ncbi.nlm.nih.gov/pubmed/29363053
https://www.ncbi.nlm.nih.gov/pmc/PMC12966554
https://doi.org/10.1007/s40279-018-0860-1
http://www.ncbi.nlm.nih.gov/pubmed/30343400
https://www.ncbi.nlm.nih.gov/pmc/PMC6220013
https://doi.org/10.1007/s12178-018-9526-8
https://doi.org/10.1007/s12178-018-9526-8
http://www.ncbi.nlm.nih.gov/pubmed/30203334
https://www.ncbi.nlm.nih.gov/pmc/PMC6220011
https://doi.org/10.1007/s12178-018-9515-y
http://www.ncbi.nlm.nih.gov/pubmed/39804336
https://doi.org/10.23736/S0022-4707.24.16572-3
https://doi.org/10.23736/S0022-4707.24.16572-3
http://www.ncbi.nlm.nih.gov/pubmed/24977084
https://www.ncbi.nlm.nih.gov/pmc/PMC4063193
https://doi.org/10.5402/2012/689012
http://www.ncbi.nlm.nih.gov/pubmed/37284641
https://www.ncbi.nlm.nih.gov/pmc/PMC10209857
https://doi.org/10.4103/jnsm.jnsm_2_24
https://doi.org/10.1016/j.ijso.2018.03.001
http://www.ncbi.nlm.nih.gov/pubmed/18245923
https://doi.org/10.4103/0970-9290.38931
http://www.ncbi.nlm.nih.gov/pubmed/21740380
https://doi.org/10.2174/138920112800624292
http://www.ncbi.nlm.nih.gov/pubmed/31096718
https://www.ncbi.nlm.nih.gov/pmc/PMC6572609
https://doi.org/10.3390/medicina55050141
http://www.ncbi.nlm.nih.gov/pubmed/38894806
https://www.ncbi.nlm.nih.gov/pmc/PMC11184543
https://doi.org/10.7759/cureus.60585
http://www.ncbi.nlm.nih.gov/pubmed/28154995
https://www.ncbi.nlm.nih.gov/pmc/PMC9564518
https://doi.org/10.1007/s00784-017-2063-9
http://www.ncbi.nlm.nih.gov/pubmed/30123064
https://www.ncbi.nlm.nih.gov/pmc/PMC6097270
https://doi.org/10.7150/ijms.24170
http://www.ncbi.nlm.nih.gov/pubmed/28800920
https://doi.org/10.1016/j.arthro.2017.06.039
http://www.ncbi.nlm.nih.gov/pubmed/31363458
https://www.ncbi.nlm.nih.gov/pmc/PMC6650633
https://doi.org/10.5312/wjo.v10.i7.278
http://www.ncbi.nlm.nih.gov/pubmed/35201301
https://www.ncbi.nlm.nih.gov/pmc/PMC8876884
https://doi.org/10.4085/1062-6050-0707.20
https://doi.org/10.4085/1062-6050-0707.20
http://www.ncbi.nlm.nih.gov/pubmed/26809431
https://doi.org/10.1007/s00784-016-1719-1
http://www.ncbi.nlm.nih.gov/pubmed/29346333
https://www.ncbi.nlm.nih.gov/pmc/PMC5872096
https://doi.org/10.3390/jfb9010010
http://www.ncbi.nlm.nih.gov/pubmed/40654520
https://www.ncbi.nlm.nih.gov/pmc/PMC12246585
https://doi.org/10.1016/j.reth.2025.06.008
http://www.ncbi.nlm.nih.gov/pubmed/37628786
https://www.ncbi.nlm.nih.gov/pmc/PMC10454586
https://doi.org/10.3390/ijms241612608

