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Abstract

Background: Knee osteoarthritis (KOA) is a prevalent degenerative joint disorder characterized by cartilage
deterioration, pain, and functional impairment. Platelet-rich plasma (PRP) therapy has emerged as a promising
regenerative treatment due to its potential to modulate inflammation and promote tissue repair. This study
aimed to evaluate the clinical efficacy of PRP in patients with KOA, focusing on pain reduction, functional
improvement, and structural changes over a six-month period.

Methods: A prospective clinical trial was conducted with 133 patients diagnosed with KOA (Kellgren-Lawrence
grades 1-3). Participants received three weekly intra-articular PRP injections. Outcomes were assessed at
baseline, 1, 3, and 6 months’ post-treatment using the Visual Analog Scale (VAS) for pain, the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC), and the Knee Society Score (KSS). Magnetic resonance
imaging (MRI) was performed at baseline and 6 months to evaluate cartilage thickness. Statistical analysis was
performed using non-parametric tests.

Results: Significant improvements were observed in all outcome measures. VAS scores decreased from 7.8
+ 1.1 at baseline to 2.0 £ 1.0 at 6 months (p < 0.05). WOMAC scores improved from 65.7 + 11.4 to 28.6 + 7.3,
and KSS scores increased from 52.6 + 9.3 to 79.3 + 8.9 (p < 0.05). MRI revealed modest increases in cartilage
thickness, particularly in the medial compartments (0.3 mm in the femoral condyle and 0.2 mm in the tibial

plateau).
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Conclusion: PRP therapy significantly reduced pain, improved joint function,
and enhanced quality of life in KOA patients over six months. While structural
changes were modest, the clinical outcomes support PRP as an effective
conservative treatment for early to moderate KOA. Further research with
longer follow-up and control groups is warranted to validate these findings.

Keywords: Knee osteoarthritis, Platelet-rich plasma, Pain management,
Functional outcome, Cartilage regeneration, Conservative therapy

Introduction

Degenerative changes in the structural integrity of articular cartilage are a key
factor in the development of joint disorders such as osteoarthritis (OA) and
chondropathy. These conditions are often associated with the breakdown
of cartilage tissue, leading to compromised joint function and mobility
(1,2). Among these disorders, knee osteoarthritis (KOA) stands out due to
its high prevalence and progressive nature, impacting the cartilage of both
tibiofemoral and patellofemoral compartments as well as surrounding joint
components (1,2).

Osteoarthritis of the knee frequently manifests with persistent pain and
restricted range of motion, which in turn hampers the ability of individuals
to carry out daily activities. The chronic discomfort and stiffness contribute
significantly to physical disability and reduced quality of life, particularly in
the elderly (3,4). The pathophysiology of KOA is multifactorial, involving both
mechanical wear and inflammatory processes, which jointly contribute to
cartilage degradation and joint instability (3,4).

Epidemiological projections underscore a growing public health concern
regarding KOA, as demographic changes and lifestyle factors contribute to
rising incidence rates. According to research by Kurtz et al., the burden of KOA
is expected to escalate over the coming decade, largely driven by increases
in the aging population and the prevalence of obesity (5). These risk factors
contribute not only to the onset of OA but also to the acceleration of its
progression (5).

Clinical imaging studies have shown that cartilage deterioration is more
pronounced in individuals with higher body mass index (BMI), particularly
those aged 50 and above. A recent investigation demonstrated that both the
thickness and volume of cartilage are significantly lower in patients with a BMI
equal to or exceeding 25, suggesting a correlation between excess weight
and structural joint damage (6). This highlights the role of metabolic and

mechanical stress in the progression of KOA (6).

Over the years, a wide range of interventions have been developed to manage
KOA, encompassing both surgical and non-surgical approaches. While surgery
is often reserved for advanced stages of OA, non-invasive treatments remain
the first line of care, particularly for younger individuals and those in the early
phases of the disease (1,7,8). These options aim to relieve symptoms and slow
disease progression without subjecting patients to the risks associated with
operative procedures (7,8).

Among the conservative treatment modalities, the administration of non-
steroidal anti-inflammatory drugs (NSAIDs), as well as intra-articular injections
of corticosteroids (CS), hyaluronic acid (HA), or saline, has been widely
practiced. These therapies are primarily directed at pain management and
temporary improvement in joint mobility (4). However, their effectiveness
varies, and concerns regarding long-term side effects have prompted the
exploration of alternative options (4).

One such alternative gaining popularity in recent years is the use of autologous
biologic therapies like Platelet-Rich Plasma (PRP). This approach has garnered
attention due to its potential to enhance tissue regeneration and modulate
inflammatory responses. Multiple meta-analyses have compared PRP with
other injectable treatments, revealing superior outcomes in terms of pain
reduction and functional improvement over varying time intervals (4). The
therapeutic effects are largely attributed to PRP's rich content of bioactive
proteins and growth factors (4).

PRP is derived from the patient's own blood and is known to contain elevated
concentrations of critical growth factors such as vascular endothelial growth
factor, platelet-derived growth factor, fibroblast growth factor, epidermal
growth factor, and transforming growth factor-beta. These molecules
play crucial roles in promoting healing and tissue repair following injury
or degenerative processes (4). It has been proposed that PRP may support
cartilage preservation and regeneration by influencing the inflammatory
environment within the joint (9).

In addition to PRP, several types of autologous platelet concentrates (APCs)
have been used across regenerative medicine disciplines. These include
plasma rich in growth factors (PRGF), advanced platelet-rich fibrin (A-PRF), and
injectable platelet-rich fibrin (i-PRF). Clinical outcomes from these products
have shown comparable effectiveness to PRP, especially in fields such as
orthopaedics and maxillofacial surgery (10,11,12). Their increasing application
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underscores the growing reliance on biologically based therapies for managing
musculoskeletal disorders (10,11,12).

Despite the promising clinical results associated with PRP, its impact on
structural changes observed through imaging, particularly MRI, remains
insufficiently understood. There is ongoing debate regarding whether PRP
contributes to measurable modifications in cartilage composition or joint
morphology over time (13). In light of this uncertainty, the present study seeks
to evaluate the clinical efficacy of PRP in patients diagnosed with Kellgren-
Lawrence (K-L) grade 1 to 3 KOA, specifically focusing on changes in pain
perception over a 6-month period, with the Visual Analog Scale (VAS) score
serving as the primary outcome measure.

Materials and Methods

This investigation was a prospective clinical trial approved by the institutional
ethics board. Prior to inclusion, all individuals received a detailed explanation of
the study objectives and procedures, provided written informed consent, and
were assured their anonymized data could be utilized for scientific publication.

A total of 185 patients diagnosed with knee osteoarthritis (KOA) were
evaluated for participation between January 2021 and January 2024. These
individuals had been referred for care related to degenerative knee conditions.
Following initial screening, eleven declined participation, nineteen did not fulfill
the eligibility criteria, and thirteen were excluded due to COVID-19 infection.
Additionally, nine individuals were lost to follow-up. Ultimately, 133 patients
met all requirements and completed the study protocol.

Eligibility for inclusion comprised: (1) age between 40 and 81 years; (2) body
mass index (BMI) ranging from 20 to 29.9; (3) persistent knee joint pain for at
least four months; and (4) radiological confirmation of KOA classified as grade
1, 2, or 3 according to the Kellgren-Lawrence (K-L) system.

Patients were excluded if they had: (1) grade 4 KOA based on radiographic
findings; (2) a history of femoral or tibial fractures; (3) undergone prior surgical
interventions on the knee (e.g., arthroscopy); (4) received intra-articular
hyaluronic acid within the past six months; (5) haemoglobin levels below 10
g/dL or (6) any record of haematological malignancy, chronic infection, or
immunosuppression.

Baseline clinical assessments were performed before treatment initiation,
including standard hematologic testing and infectious disease screening (e.g.,
HIV, HBV, HCV). Each evaluation was conducted by the same two Orthopedic
specialists, both of whom had over a decade of experience in knee pathology.

The follow-up schedule included four evaluation points: baseline (T0), one-
month post-final injection (T1), three months’ post-injection (T2), and six
months' post-injection (T3). At each visit, the Visual Analogue Scale (VAS), the
Western Ontario and McMaster Universities Osteoarthritis Index (WOMACQ),
and the Knee Society Score (KSS) were administered to assess pain, joint
function, and overall condition. Radiographic (X-ray) and magnetic resonance
imaging (MRI) scans were obtained at baseline and again at the six-month
follow-up.

The primary clinical endpoint was the change in pain intensity as measured
by the VAS, which ranges from 0 (no pain) to 10 (worst pain imaginable).
Secondary outcomes included functional and stiffness assessments via the
WOMAC and KSS instruments.

Preparation of platelet-rich plasma (PRP) was conducted in collaboration
with the immunohematology laboratory, utilizing an apheresis technique to
collect venous blood from each participant. Prior to collection, all individuals
were instructed to fast for 10 hours to minimize metabolic influences on PRP
composition, although water consumption was permitted.

The Arthrex Angel System (Arthrex®, Naples, FL, USA) was used to centrifuge
samples and isolate the plasma, buffy coat, and erythrocyte components. Each
PRPyield (~15 mL total) was aliquoted into three 5 mL doses and cryopreserved
at -40°C.

Patients received three PRP intra-articular injections at weekly intervals.
Procedures were conducted in sterile environments with participants in a
supine position and their knees flexed at 90 degrees. A 21-gauge needle
was inserted at the anterolateral aspect of the knee joint. Post-procedural
monitoring lasted 30 minutes, after which patients were discharged in the
absence of complications. A short course of antibiotics, cold therapy, and
paracetamol for discomfort were prescribed, along with instructions to rest
for 24-48 hours. No adverse events were recorded during or after treatment.

The WOMAC tool consists of subscales for pain (5 items, 0-20), stiffness (2
items, 0-8), and functional limitation (17 items, 0-68), with total scores up to
96. Lower scores indicate greater symptom improvement. The KSS consists
of a Knee Score (pain, stability, and range of motion) and a Function Score
(walking and stair climbing abilities), with a grading system ranging from poor
(<60) to excellent (80-100) (14).

MRI assessments were performed using a 1.5 Tesla Siemens MAGNETOM®
Essenza system with an extremity coil. Patients remained supine with fully
extended knees and feet perpendicular to the scanner table. Cartilage thickness
was assessed across four zones (medial/lateral tibial and femoral surfaces),
with three measurement points per zone (anterior, central, posterior). Mean
values and standard deviations were computed for femoral and tibial cartilage
at both baseline and six months.

Data analysis was carried out using SPSS version 23 (IBM Corp., Armonk, NY,
USA). Descriptive statistics included means, medians, standard deviations, and
ranges, with data normality assessed via the Shapiro-Wilk test. As the data did
not follow a normal distribution, Mann-Whitney U and Kruskal-Wallis tests
were applied for between-group comparisons. A p-value of less than 0.05 was
considered statistically significant.

Results
Baseline Characteristics of the Participants

Out of 185 initially evaluated patients, a total of 133 participants completed
the study between January 2021 and January 2024. The mean age was 60.8 +
8.3 years. Women constituted a higher proportion of the study group (n = 83;
62.4%). Baseline characteristics are summarized in Table 1.

The cohort consisted primarily of overweight and female patients, with
most cases presenting with Kellgren-Lawrence Grade Il OA. The majority of
symptoms had been present for more than one year.

Functional Outcomes - WOMAC Score

WOMAC scores showed significant improvement over time. At baseline (T0),
the average score was 65.7 + 11.4, which improved to 45.9 + 9.8 at one month
(T1), 34.2 + 8.5 at three months (T2), and 28.6 + 7.3 at six months (T3) Table 2.

The decline in WOMAC scores over time indicates a marked improvement in
pain, stiffness, and functional limitation post-treatment.

Functional Outcomes-KSS Score

The Knee Society Score (KSS) also significantly improved. Baseline values
averaged 52.6 + 9.3, progressing to 66.4 + 8.7 at T1, 74.1 £ 9.2 at T2, and 79.3
+8.9 at T3 Table 3.

Table 1. Baseline Characteristics of Study Participants (n = 133).

Characteristic Frequency (n) = Percentage (%)

Age (mean = SD) - 60.8+8.3
Sex
Male 50 37.6%
Female 83 62.4%
BMI Category
Normal weight (18.5-24.9 kg/m?) 28 21.1%
Overweight (25-29.9 kg/m?) 72 54.1%
Obese (230 kg/m2) 33 24.8%
Kellgren-Lawrence Grade
Grade | 25 18.8%
Grade ll 68 51.1%
Grade Il 40 30.1%
Knee Side Affected
Right 58 43.6%
Left 51 38.3%
Bilateral 24 18.1%
Duration of KOA Symptoms (months) — 142+ 5.1
Baseline WOMAC Score (mean + SD) — 65.7+11.4
Baseline KSS Score (mean % SD) — 52.6+9.3
Baseline VAS Score (mean + SD) — 7.8+1.1

Table 2. Comparison Between Evaluation Times of WOMAC Score (n = 133).

Time Point Mean + SD
TO (Baseline) 65.7+11.4
T1 (1 month) 459+9.8
T2 (3 months) 34.2+8.5
T3 (6 months) 28.6+7.3
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Table 3. Comparison Between Evaluation Times of KSS Score (n = 133).

Time Point Mean + SD
TO (Baseline) 52.6+9.3
T1 (1 month) 66.4 + 8.7
T2 (3 months) 741 +£9.2
T3 (6 months) 79.3+8.9

Table 4. Comparison Between Evaluation Times of VAS Score (n = 133).

Time Point Mean + SD
TO (Baseline) 7.8+1.1
T1 (1 month) 53+1.0
T2 (3 months) 3.2+x1.1
T3 (6 months) 20+1.0

The steady increase in KSS scores suggests progressive improvement in knee
function and mobility, reaching near-excellent outcomes by six months.

Pain Outcomes-VAS Score

Pain intensity measured via VAS score decreased significantly. The mean VAS
was 7.8 + 1.1 at baseline, reducing to 5.3+ 1.0atT1,3.2+ 1.1 at T2, and 2.0 £
1.0 at T3 (Table 4).

There was a consistent and statistically significant reduction in pain severity
across the study timeline, supporting the efficacy of the PRP intervention.

MRI Outcomes

MRI imaging revealed structural improvements in cartilage thickness across all
compartments. The average increase in femorotibial cartilage thickness was
0.3 mm in the medial femoral condyle and 0.2 mm in the medial tibial plateau
after 6 months, compared to baseline. These improvements were most notable
in patients with K-L Grade Il osteoarthritis. The lateral compartments showed
minimal changes, possibly reflecting lower baseline degeneration.

Although modest, the observed improvements in cartilage thickness may
indicate a biological regenerative response post-PRP treatment, particularly in
less severe OA cases.

Discussion

The results of this study support the effectiveness of PRP infiltrations as a
conservative treatment to reduce pain, improve functional outcomes, and
enhance quality of life in patients with knee osteoarthritis (KOA) over a six-
month follow-up period. Significant improvements were observed in WOMAC,
KSS, and VAS scores, confirming the benefits of PRP previously reported by
several studies (4, 15, 16).

In this study, the WOMAC score improved from a baseline of 65.7 + 11.4 to
28.6 + 7.3 at six months, indicating a substantial reduction in pain, stiffness,
and functional limitation. This is consistent with earlier findings where WOMAC
improvements were noted post-PRP treatment (4, 15). The KSS scores also
improved progressively from 52.6 + 9.3 at baseline to 79.3 + 8.9 at six months,
demonstrating improved knee function and mobility. However, similar to
previous studies, there was no significant difference between the KSS score at
1 and 3 months, possibly due to variations in physical parameters like flexion
contracture and joint stability not captured in the total score (15).

The VAS scores showed a significant decline from 7.8 + 1.1 to 2.0 + 1.0 over
six months, underscoring the analgesic effect of PRP, as supported by other
studies that emphasize the pain-relieving properties of platelet-derived
bioactive molecules (9, 17, 18). Moreover, a meta-analysis (2) has suggested
that PRP's pain reduction may stem from its ability to modulate inflammatory
mediators such as prostaglandin E2 and substance P, and enhance cartilage
matrix synthesis via growth factors, aligning with our findings.

Tang et al. (20) also confirmed in their meta-analysis that PRP provides superior
outcomes compared to hyaluronic acid (HA), with less long-term discomfort
and improved joint function. Our data align with these conclusions, showing
sustained improvements across all patient-reported outcomes.

Furthermore, our results echo those by Cavazos et al. (22), who noted
enhanced joint function with multiple PRP injections. While our study did not
compare single versus multiple injections, the consistent improvements over
six months imply potential benefits from repeated treatments.

MRI findings in our study showed modest increases in cartilage thickness—0.3
mm in the medial femoral condyle and 0.2 mm in the medial tibial plateau—
particularly in patients with K-L Grade Il osteoarthritis. While structural
changes were not pronounced in lateral compartments, likely due to less

baseline damage, these results suggest early regenerative effects of PRP. This
observation is in line with earlier studies using different autologous platelet
concentrates such as A-PRF+, L-PRF, and i-PRF, which have shown benefits in
tissue healing and osteoblast function (23, 24).

Despite these promising outcomes, the lack of statistically significant changes
in certain components of the KSS related to joint alignment and stability
mirrors concerns noted in previous studies (25, 26). These aspects are often
underreported and highlight the need for more comprehensive assessment
tools to capture all dimensions of joint recovery.

Additionally, as previously noted in the literature (13, 27), MRI findings post-
PRP remain variable. Our study also encountered challenges related to
standardization of cartilage thickness measurements, underscoring the need
for unified protocols to better compare outcomes across studies and facilitate
inclusion in meta-analyses.

Limitations

This study has several limitations. A control group was not included, preventing
direct comparisons with placebo or alternative treatments. The number of
PRP injections was fixed, so we could not assess the differential effects of
single versus multiple injections. Moreover, while the six-month follow-up
demonstrated clear improvements, longer-term outcomes remain uncertain.

Nevertheless, our study’s strengths include a relatively large and homogeneous
sample, strict inclusion criteria, and the use of validated scoring systems
(WOMAC, KSS, VAS) and MRI imaging to track both clinical and structural
changes.

References

1. Dai W.-L., Zhou A.-G., Zhang H., Zhang J. Efficacy of Platelet-Rich Plasma
in the Treatment of Knee Osteoarthritis: A Meta-analysis of Randomized
Controlled Trials. Arthroscopy. 2017; 33:659-670.e1. doi: 10.1016/j.
arthro.2016.09.024.

2. RenH., ZhangS., Wang X., Li Z., Guo W. Role of platelet-rich plasma in the
treatment of osteoarthritis: A meta-analysis. J. Int. Med. Res. 2020; 48:1-
10. doi: 10.1177/0300060520964661.

3. Paterson K.L., Nicholls M., Bennell K.L., Bates D. Intra-articular injection of
photo-activated platelet-rich plasma in patients with knee osteoarthritis:
A double-blind, randomized controlled pilot study. BMC Musculoskelet.
Disord. 2016; 17:67. doi: 10.1186/512891-016-0920-3.

4. Ip H.L, Nath D.K,, Sawleh S.H., Kabir H., Jahan N. Regenerative Medicine
for Knee Osteoarthritis—The Efficacy and Safety of Intra-Articular Platelet-
Rich Plasma and Mesenchymal Stem Cells Injections: A Literature Review.
Cureus. 2020;12:e10575. doi: 10.7759/cureus.10575.

5. Kurtz S, Ong K., Lau E., Mowat F., Halpern M. Projections of primary and
revision hip and knee arthroplasty in the United States from 2005 to
2030. J. Bone Jt. Surg. Ser. A. 2007; 89:780-785. doi: 10.2106/00004623-
200704000-00012.

6. Matada M.S., Holi M.S., Raman R., Jayaramu Suvarna S.T. Visualization of
Cartilage from Knee Joint Magnetic Resonance Images and Quantitative
Assessment to Study the Effect of Age, Gender and Body Mass Index (BMI)
in Progressive Osteoarthritis (OA) Curr. Med. Imaging. 2019; 15:565-572.
doi: 10.2174/1573405614666181018123251.

7. Carr AJ., Robertsson O., Graves S., Price AJ., Arden N.K., Judge A., Beard
D.J. Knee replacement. Lancet. 2012; 379:1331-1340. doi: 10.1016/S0140-
6736(11)60752-6.

8. Cattaneo G., De Caro A., Napoli F., Chiapale D., Trada P., Camera A.
Micro-fragmented adipose tissue injection associated with arthroscopic
procedures in patients with symptomatic knee osteoarthritis. BMC
Musculoskelet. Disord. 2018; 19:176. doi: 10.1186/512891-018-2105-8.

9. Guillibert C., Charpin C., Raffray M., Benmenni A., Dehaut F.X., El Ghobeira
G., Giorgi R., Magalon J., Arniaud D. Single injection of high volume
of autologous pure PRP provides a significant improvement in knee
osteoarthritis: A prospective routine care study. Int. J. Mol. Sci. 2019;
20:1327. doi: 10.3390/ijms20061327.

10. Raeissadat S.A., Hosseini P.G., Bahrami M.H., Roghani R.S., Fathi M.,
Ahangar A.G., Darvish M. The comparison effects of intra-articular
injection of Platelet Rich Plasma (PRP), Plasma Rich in Growth Factor
(PRGF), Hyaluronic Acid (HA), and ozone in knee osteoarthritis; a one year
randomized clinical trial. BMC Musculoskelet. Disord. 2021; 22:134. doi:
10.1186/s12891-021-04017-x.

11. Antonelli A., Giudice A., Muraca D., Fortunato L. Usefulness of advanced-

299

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 20, n° 3 (2025)



Ahmed Al-Talib

platelet rich fibrin (A-PRF) and injectable-platelet rich fibrin (i-PRF) in
the management of a massive medication-related osteonecrosis of the
jaw (MRONJ): A 5-years follow-up case report. Indian J. Dent. Res. 2020;
31:813-818. doi: 10.4103/ijdr.IJ]DR_689_19.

. Albilia J., Herrera-Vizcaino C., Weisleder H., Choukroun J., Ghanaati S.

Liquid platelet-rich fibrin injections as a treatment adjunct for painful
temporomandibular joints: Preliminary results. Cranio. 2020; 38:292-304.
doi: 10.1080/08869634.2018.1516183.

. Samara O., Al-Ajlouni J., Al-Najar M., Saleh M., Al-Ryalat N., Gharaibeh A.,

Al Khayat O.W., Awidi M., Dweik M., Awidi A. Intra-Articular Autologous
Platelet Lysates Produce Positive Mri Structural Changes in Early and
Intermediate Knee Osteoarthrosis. Pak. J. Radiol. 2017; 27:14-18.

. Rahimzadeh P., Imani F., Faiz S.-H., Alebouyeh M.-R., Azad-Ehyaei D.,

Bahari L., Memarian A., Kim K.-H. Adding Intra-Articular Growth Hormone
to Platelet Rich Plasma under Ultrasound Guidance in Knee Osteoarthritis:
A Comparative Double-Blind Clinical Trial. Anesthesiol. Pain Med.
2016;6:e41719. doi: 10.5812/aapm.41719.

. Cheng L., Chang S., Qian L., Wang Y., Yang M. Extracorporeal shock wave

therapy for isokinetic muscle strength around the knee joint in athletes
with patellar tendinopathy. J. Sports Med. Phys. Fit. 2019; 59:822-827. doi:
10.23736/50022-4707.18.09023-0.

. Gobbi A, Lad D., Karnatzikos G. The effects of repeated intra-articular

PRP injections on clinical outcomes of early osteoarthritis of the knee.
Knee Surg. Sports Traumatol. Arthrosc. 2015; 23:2170-2177. doi: 10.1007/
s00167-014-2987-4.

. AsfahasS., Cenac N., Houle S., Altier C., Papez M.D., Nguyen C., Steinhoff M.,

Chapman K., Zamponi G.W., Vergnolle N. Protease-activated receptor-4: A
novel mechanism of inflammatory pain modulation. J. Cereb. Blood Flow
Metab. 2007; 150:176-185. doi: 10.1038/sj.bjp.0706975.

. Moretti L., Notarnicola A., Ostuni A., Pesce V., Maccagnano G., Coviello M.,

Covellil., Franchini A., Bianchi F.P., Moretti B. Umbilical cord blood platelet-
rich plasma injections for epicondylitis treatment: A prospective clinical
study. J. Biol. Regul. Homeost. Agents. 2021;35:1337-1342.

. Notarnicola A., Tamma R., Moretti L., Panella A., Dell’Endice S., Zallone A,

Moretti B. Effect of shock wave treatment on platelet-rich plasma added
to osteoblast cultures. Ultrasound Med. Biol. 2011;37:160-168. doi:
10.1016/j.ultrasmedbio.2010.10.016.

20.

21.

22.

23.

24,

25.

26.

27.

Tang J.Z., Nie MJ., Zhao J.Z,, Zhang G.C., Zhang Q., Wang B. Platelet-rich
plasma versus hyaluronic acid in the treatment of knee osteoarthritis: A
meta-analysis. J. Orthop. Surg. Res. 2020;15:403. doi: 10.1186/513018-020-
01919-9.

Migliorini F., Driessen A., Quack V., Sippel N., Cooper B., El Mansy Y.,
Tingart M., Eschweiler ). Comparison between intra-articular infiltrations of
placebo, steroids, hyaluronic and PRP for knee osteoarthritis: A Bayesian
network meta-analysis. Arch. Orthop. Trauma. Surg. 2020;141:1473-1490.
doi: 10.1007/s00402-020-03551-y.

Vilchez-Cavazos F. Millan-Alanis J.M., Blazquez-Saldafia J., Alvarez-
Villalobos N., Pefia-Martinez V.M., Acosta-Olivo C.A., Simental-Mendia
M. Comparison of the Clinical Effectiveness of Single Versus Multiple
Injections of Platelet-Rich Plasma in the Treatment of Knee Osteoarthritis:
A Systematic Review and Meta-analysis. Orthop. J. Sports Med. 2019:7. doi:
10.1177/2325967119887116.

Brancaccio Y., Antonelli A., Barone S., Bennardo F., Fortunato L., Giudice A.
Evaluation of local hemostatic efficacy after dental extractions in patients
taking antiplatelet drugs: A randomized clinical trial. Clin. Oral Investig.
2020;25:1159-1167. doi: 10.1007/s00784-020-03420-3.

Wang X., Zhang Y., Choukroun J., Ghanaati S., Miron R). Effects of an
injectable platelet-rich fibrin on osteoblast behavior and bone tissue
formation in comparison to platelet-rich plasma. Platelets. 2017;29:48-55.
doi: 10.1080/09537104.2017.1293807.

Huang P.H., Wang CJ., Chou W.Y., Wang J.W., Ko J.Y. Short-term clinical
results of intra-articular PRP injections for early osteoarthritis of the knee.
Int. J. Surg. 2017;42:117-122. doi: 10.1016/j.ijsu.2017.04.067.

Shen L., Yuan T., Chen S., Xie X., Zhang C. The temporal effect of platelet-
rich plasma on pain and physical function in the treatment of knee
osteoarthritis: Systematic review and meta-analysis of randomized
controlled trials. J. Orthop. Surg. Res. 2017;12:16. doi: 10.1186/s13018-
017-0521-3.

Buendia-L6épez D., Medina-Quirés M., Fernandez-Villacafias Marin M.A.
Clinical and radiographic comparison of a single LP-PRP injection, a single
hyaluronic acid injection and daily NSAID administration with a 52-week
follow-up: A randomized controlled trial. J. Orthop. Traumatol. 2018;19:3.
doi: 10.1186/510195-018-0501-3.

300

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 20, n° 3 (2025)



