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Abstract
Background  Meniscal injuries frequently require surgical intervention to restore knee joint function and stability. Intraopera-
tive platelet-rich plasma (PRP) injection has emerged as a potential adjunctive therapy to enhance tissue healing post-meniscal 
repair. This systematic review and meta-analysis aimed to evaluate the efficacy of PRP in terms of pain relief, functional 
recovery, and overall success rates in patients undergoing meniscal repair procedures.
Methods  A comprehensive search strategy was employed to identify relevant studies across Scopus, PubMed, Embase, and 
the Cochrane Library databases. The inclusion criteria encompassed human studies, including randomized controlled trials 
(RCTs), cohorts, and case–control studies, focusing on intraoperative platelet-rich plasma (PRP) use post-meniscal repair and 
reporting outcomes related to pain, functionality, and cure rates. Exclusion criteria comprised animal studies, non-English 
publications, studies lacking relevant outcome measures, and those with insufficient data. Two reviewers independently 
screened titles and abstracts, resolving disagreements through consensus or consultation with a third reviewer, followed by 
a full-text assessment for potentially eligible studies. Data extraction was conducted independently by two reviewers using 
a standardized form. The reliability of observational studies was evaluated using the Newcastle–Ottawa Scale. Subgroup 
analyses and pooled effect estimates for main outcomes were computed using RevMan 5.3, a meta-analysis tool.
Results  The demographic analysis revealed that the PRP group had an average age of 41.39 years, while the control group 
had an average age of 42.1 years. In terms of gender distribution, the PRP group consisted of 61 men and 29 women, while 
the control group had 62 men and 34 women. Pain ratings showed a preference for PRP with a mean difference of 4.83 
(p = 0.13). However, there was no significant difference in Lysholm scores (mean difference: − 0.44, p = 0.91) or IKDC scores 
(mean difference: 2.80, p = 0.14) between the PRP and control groups. Similarly, ROM measures did not show a statistically 
significant difference, with a mean difference of 2.80 (p = 0.18). Additionally, there was no significant distinction in failure 
rates between the PRP and control groups, as indicated by a weighted mean difference of 0.71 (p = 0.52). These findings 
suggest that while PRP may offer some benefits in pain relief, its impact on functional recovery, range of motion, and failure 
rates following meniscal repair procedures is inconclusive.
Conclusion  The current evidence regarding the effect of intraoperative platelet-rich plasma (PRP) injection on patients 
undergoing meniscal repair remains inconclusive. While some studies suggest potential benefits in terms of pain relief and 
functional recovery, others show no significant differences compared to control groups. The impact of PRP therapy on overall 
success rates, including rates of re-tear and revision surgery, is also uncertain. Further well-designed randomized controlled 
trials with larger sample sizes are needed to provide more robust evidence and guide clinical practice in orthopedic surgery.
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Introduction

Meniscal injuries are common in orthopedic practice, often 
necessitating surgical intervention to restore knee joint sta-
bility and function [1, 2]. Despite advancements in surgical 
techniques, optimizing postoperative healing and outcomes 
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remains a significant concern [3]. Meniscal repair, a widely 
utilized surgical procedure, aims to preserve meniscal tissue 
and biomechanical function, thereby preventing degenera-
tive changes in the knee joint [4, 5].

In recent years, there has been growing interest in adjunc-
tive treatments aimed at enhancing tissue healing and recov-
ery following meniscal repair. One such promising inter-
vention is the use of platelet-rich plasma (PRP), which 
involves the intraoperative injection of autologous platelets, 
cytokines, and growth factors derived from the patient's own 
blood [6–8]. PRP has gained attention for its potential to 
augment tissue regeneration and modulate inflammatory 
processes, thereby accelerating healing and improving out-
comes in various orthopedic conditions [9–11].

The rationale behind PRP therapy lies in its ability to 
deliver a concentrated source of bioactive molecules that 
play crucial roles in tissue repair and remodeling [9, 12, 13]. 
Platelets, as primary components of PRP, release growth 
factors such as platelet-derived growth factor (PDGF), trans-
forming growth factor-beta (TGF-β), and vascular endothe-
lial growth factor (VEGF), which promote angiogenesis, col-
lagen synthesis, and cell proliferation [14, 15]. Additionally, 
PRP contains anti-inflammatory cytokines that may mitigate 
postoperative inflammation and pain, facilitating rehabilita-
tion and functional recovery [16, 17].

Despite its theoretical benefits, the clinical efficacy of 
PRP in the context of meniscal repair remains a subject of 
debate. While some studies have reported favorable out-
comes, others have found no significant difference in post-
operative pain, functional improvement, or overall success 
rates between PRP-treated and control groups [18–21]. 
Moreover, the existing literature is characterized by hetero-
geneity in study designs, patient populations, PRP prepara-
tion techniques, and outcome measures, making it challeng-
ing to draw definitive conclusions [22–24].

Therefore, there is a need for a comprehensive review 
and meta-analysis of the available evidence to elucidate 
the impact of intraoperative PRP on pain relief, functional 
recovery, and surgical outcomes following meniscal repair. 
By synthesizing data from randomized controlled tri-
als (RCTs), cohort studies, and case–control studies, this 
review aims to provide orthopedic surgeons, researchers, and 
healthcare providers with valuable insights into the potential 
benefits and limitations of PRP therapy in meniscal injuries.

In light of the aforementioned considerations, this sys-
tematic review and meta-analysis seek to address the fol-
lowing objectives:

1.	 Evaluate the effect of intraoperative PRP injection on 
postoperative pain relief in patients undergoing meniscal 
repair.

2.	 Assess the impact of PRP therapy on functional recov-
ery, as measured by validated outcome measures such as 

the Lysholm score and International Knee Documenta-
tion Committee (IKDC) score.

3.	 Determine the influence of PRP treatment on the overall 
success rates of meniscal repair procedures, including 
rates of re-tear and revision surgery.

By addressing these objectives, this study aims to provide 
a comprehensive analysis of the current evidence regard-
ing the efficacy of PRP as an adjunctive therapy in menis-
cal repair procedures. The findings of this review may have 
important implications for clinical practice, guiding treat-
ment decisions, and optimizing outcomes for patients with 
meniscal injuries.

Methodology

Study Design

This systematic review and meta-analysis aim to provide a 
comprehensive evaluation of the efficacy of intraoperative 
PRP administration following meniscal repair surgery. This 
study aims to employ a systematic approach to synthesize 
the available evidence and provide valuable insights into the 
effectiveness of PRP in meniscal repair.

Search Strategy

Databases

A systematic literature search was conducted across mul-
tiple electronic databases, including PubMed, Embase, 
Scopus, and the Cochrane Library. The search strategy was 
developed using a combination of medical subject headings 
(MeSH) terms and keywords such as platelet-rich plasma, 
Meniscal injuries, Surgery, tissue recovery, and orthopaedic. 
The search strategy was designed to capture relevant studies 
published in English. The search strategy was peer-reviewed 
to ensure comprehensiveness and accuracy.

Inclusion Criteria

	 (i)	 Studies conducted on human subjects.
	 (ii)	 Analyses include case–control studies, cohorts, and 

randomized controlled trials (RCTs).
	 (iii)	 Research examining the use of PRP intraoperatively 

after meniscal repair.
	 (iv)	 Studies reporting outcomes related to pain reduction, 

improved functionality, and cure rates.

Exclusion Criteria

	 (i)	 Animal studies.



847Indian Journal of Orthopaedics (2024) 58:845–857	

	 (ii)	 Studies not published in English.
	 (iii)	 Studies lacking relevant outcome measures.
	 (iv)	 Studies with insufficient data for analysis.

Study Selection

Two independent reviewers will screen titles and abstracts of 
retrieved articles to identify potentially eligible studies based 
on the predefined inclusion and exclusion criteria. Full-text 
articles of potentially relevant studies will then be retrieved 
and assessed for eligibility. Any discrepancies in study selec-
tion was resolved through discussion between the reviewers 
or consultation with a third reviewer if necessary.

Data Extraction

Data extraction was performed independently by two review-
ers using a standardized data extraction form. The following 
information was extracted from each included study:

(a)	 Study characteristics: authors, publication year, study 
design.

(b)	 Patient demographics: age, gender.
(c)	 Intervention details: PRP administration protocol, 

meniscal repair techniques.
(d)	 Outcome measures: pain scores, functional assess-

ments, cure rates.

Any discrepancies in data extraction were resolved 
through discussion between the reviewers or consultation 
with a third reviewer if necessary.

Quality Assessment

Risk of Bias Assessment

The risk of bias in included studies was assessed using 
appropriate tools depending on the study design. For RCTs, 
the Cochrane Risk of Bias tool was employed, while the 
Newcastle–Ottawa Scale was used for observational studies. 
Quality assessment will guide the interpretation of study 
findings and inform the overall strength of evidence.

Data Synthesis

Statistical Analysis

Statistical analysis was performed using RevMan 5.3 soft-
ware. Meta-analysis was conducted to determine pooled 
effect sizes for the main outcomes, including pain reduction, 
improved functionality, and cure rates. Subgroup analyses 
was conducted based on primary research, PRP delivery 

protocol, and methods for meniscal healing to identify 
potential sources of heterogeneity.

Heterogeneity and Sensitivity Analysis

Heterogeneity Assessment: statistical heterogeneity was 
evaluated using I2 statistics. In the event that significant 
heterogeneity is discovered, a model which utilizes random 
effects was utilized.

Sensitivity Analysis: the effect of individual studies on 
the overall results was evaluated using sensitivity analysis. 
To test how solid the results are, we will not include studies 
that are prone to bias.

Publication Bias: publication bias was evaluated using 
funnel plots and Egger's test if a sufficient number of stud-
ies are included. Publication bias assessment is important to 
ensure that the results of the meta-analysis are not influenced 
by the selective publication of studies with positive results.

Subgroup analysis: subgroup analyses was conducted 
based on study features and patient demographics to identify 
potential sources of heterogeneity. Subgroup analysis allows 
for a more nuanced understanding of the effectiveness of 
PRP in different patient populations and treatment settings.

Grading of Recommendations Assessment, Development, 
and Evaluation (GRADE): the overall quality of evidence for 
each outcome was assessed using the GRADE methodol-
ogy. GRADE provides a structured approach to evaluating 
the quality of evidence and strength of recommendations, 
considering factors such as study design, risk of bias, con-
sistency, and precision.

Reporting: this systematic review and meta-analysis 
will adhere to the reporting requirements outlined by the 
PRISMA guidelines to ensure transparency and accuracy 
in reporting. The PRISMA checklist was used to guide the 
reporting of methods, results, and conclusions. Clear and 
concise reporting is essential for ensuring the reproducibility 
and credibility of the study findings (Fig. 1).

Results

In Table 1, the participants who participated in the PRP and 
Control groups across all four studies are shown, along with 
their demographic features. The average age of the 25 male 
and 5 female participants in the PRP group was 37.3 years. 
This group had individuals with a body mass index (BMI) of 
25.7 and an average pretreatment duration of 105.6 weeks. 
In comparison, the Control group took a different approach; 
its members had an average age of 35.6 years, with 19 men 
and 12 women, and a body mass index (BMI) of 24.8. The 
duration between their surgeries was 58.3 weeks on aver-
age. Across all studies, the PRP group had an average 
age of 41.39 years and a mean body mass index of 25.44, 
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comprising 90 individuals—61 males and 29 females. These 
data provide a comprehensive summary of the characteris-
tics of participants in the PRP group. In contrast, the Control 
group comprised 96 individuals (62 men and 34 women) 
with an average age of 42.1 years and a mean BMI of 26.82. 
These values offer insights into the demographic distribu-
tion of participants across the studies, facilitating an under-
standing of the characteristics of individuals in the PRP and 
Control groups.

Table 2 in the previously discussed research presents the 
pain ratings reported by both the Control group and the PRP 
group in various studies. In the study by Yang et al. [21]), 
the mean pain reported by participants in the PRP group 
(3.7, standard deviation 1.1) was significantly higher than 
that experienced by participants in the Control group (2.7, 
standard deviation 0.8). The study included a total of 60 
individuals, with 31 assigned to the PRP group and 31 to 
the control group. The weight column indicates the overall 
analytical contribution of each study. The PRP group might 
have experienced a statistically significant difference, as the 
95% confidence interval (CI) is 1.00 [0.52, 1.48]. Conse-
quently, the Mean Difference column displays the disparity 
in mean pain levels between the Control group and the PRP 
group. In Pujol et al. [25], the findings revealed that the PRP 
group reported considerably less pain (93.3) with a signifi-
cantly lower standard deviation (SD) of 1.12 compared to 
the Control group (mean 78.4, SD 1.7). Thirteen participants 
were included in each group. The mean difference for pain 
ratings was 14.90 [13.93, 15.87], indicating that the PRP 

Fig. 1   PRISMA flowchart
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group fared better than the control group. In Yi et al. [26], 
the mean difference for the control group was − 4.49, while 
the PRP group showed a negative mean difference of − 5.84, 
indicating a lower level of pain. Each group consisted of 
28 participants. The statistical significance of the difference 
favoring the PRP group is indicated by the reported mean 
difference of − 1.35 [− 1.53, − 1.17]. There were 75 partici-
pants in the PRP group and 76 in the control group for these 
studies, with a 95 percent confidence interval. The overall 
analysis indicates a mean difference of 4.83 [− 1.42, 11.08], 
although the p value (p = 0.13) suggests that the difference is 
not statistically significant. Heterogeneity and test for over-
all effect: the statistics for heterogeneity (τ2, χ2, I2) indicate 
significant variation across the studies. Given the p value 
of 0.13 and Z value of 1.51 for the overall effect test, it is 
reasonable to conclude that the overall impact does not meet 
the criteria for statistical significance (Fig. 2).

Table 3 displays the Lysholm scores for the Control group 
and the platelet-rich plasma (PRP) group from various stud-
ies. In the study conducted by Yang et al., the PRP group 
had a mean Lysholm score of 27.8 (SD = 11.7), while the 
control group had a mean score of 24.4 (SD = 11.1). There 

were 31 participants in the control group and 30 in the PRP 
group. The Mean Difference column indicates how the PRP 
group, and the Control group performed on the Lysholm test. 
A 95% confidence interval (CI) of 3.40 [− 2.33, 9.13] sug-
gests a statistically significant difference in favor of the PRP 
group. In the research conducted by Justin W et al. in 2015 
[27], the control group had a Lysholm score considerably 
higher than the PRP group, with a mean score of 89 (stand-
ard deviation: 9.7) compared to 66 (SD: 38.9) in the PRP 
group. There were two groups in the study: 20 participants 
in the control group and 15 participants in the PRP group. 
Compared to the Control group, the PRP group had sig-
nificantly lower Lysholm scores (− 23.00 [− 39.69, − 6.31]), 
indicating a lower probability of success for the PRP group. 
According to Yi et al., each group consisted of twenty-eight 
participants. The PRP group had an average Lysholm score 
of 31.98 (standard deviation = 1.88), while the control group 
had a score of 28.93 (standard deviation = 1.92). The mean 
difference was 3.05 [2.05, 4.05], indicating a statistically 
significant difference in favor of the PRP group. During the 
study, 73 individuals were part of the PRP group, and 79 
individuals were part of the control group (95 percent CI). 

Table 2   Pain scores using VAS

Heterogeneity: τ2 = 30.40; χ2 = 1094.14, df = 2 (p < 0.00001); I2 = 100%
Test for overall effect: Z = 1.51 (p = 0.13)

Study PRP group Control Group Weight Mean difference IV, 
random 95% CI

Mean SD Total Mean SD Total

Cheng-Pang Yang et al. 2021 [21] 3.7 1.1 30 2.7 0.8 31 33.4% 1.00 [0.52, 1.48]
Nicolas Pujol et al. 2014 [25] 93.3 1.12 17 78.4 1.7 17 33.2% 14.90 [13.93, 15.87]
Xin Yi et al. 2023 [26] − 5.84 0.29 28 − 4.49 0.39 28 33.4% − 1.35 [− 1.53, − 1.17]
Total (95% CI) 75 76 100% 4.83 [− 1.42, 11.08]

Fig. 2   Forest plot for pain 
scores

Table 3   Lysholm scores

Heterogeneity: τ2 = 28.90; χ2 = 9.34, df = 2 (p = 0.009); I2 = 79%
Test for overall effect: Z = 0.12 (p = 0.91)

Study PRP group Control Group Weight (%) Mean difference IV, random 95% CI

Mean SD Total Mean SD Total

Cheng-Pang Yang et al. 2021 [21] 27.8 11.7 30 24.4 11.1 31 37.7 3.40 [− 2.33, 9.13]
Griffin et al. 2015 [27] 66 31.9 15 89 9.7 20 13.9 − 23.00 [− 39.69, − 6.31]
Xin Yi et al. 2023 [26] 31.98 1.88 28 28.93 1.92 28 48.4 3.05 [2.05, 4.05]
Total (95% CI) 73 79 100 − 0.44 [− 7.80, 6.92]
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The mean difference of − 0.44 [− 7.80, 6.92] shows that 
there was no statistically significant change in the Lysholm 
scores between the PRP and Control groups. Test for over-
all effect and heterogeneity: there is considerable variability 
across trials, as indicated by the heterogeneity statistics (τ2, 
χ2, I2). The test’s Z-value of 0.12 and p value of 0.91 suggest 
no statistically significant overall impact (Fig. 3).

In the following research, the International Knee Docu-
mentation Committee (IKDC) conducted tests on both the 
PRP and Control groups, and the results are displayed in 
Table 4. In the study conducted by Yang et al., the mean 
IKDC score for the PRP group was 25.5, with a standard 
deviation of 10.4, which was identical to the control group's 
mean score of 25.7. Thirty participants were included in the 
PRP group, while 31 participated in the control group. As 
depicted in the Mean Difference column, the IKDC scores 
of the Control group and the PRP group showed a signifi-
cant difference. The mean difference has a 95% confidence 
interval of 2.80 [− 2.32, 7.92]. Although the difference is not 
statistically significant, it does suggest that the PRP group 
had somewhat higher IKDC ratings compared to the Control 
group. According to Pujol et al. [25], the control group had 
an average IKDC score of 87.9 with a standard deviation of 
7.9, while the PRP group had an average score of 90.7 with 
an unusually low standard deviation of 8.5. Both groups con-
sisted of 17 participants each. The PRP group demonstrated 
a comparable differential in IKDC scores, as indicated by 

the mean difference of 2.80 [− 2.72, 8.32]; however, this 
difference did not meet the threshold for statistical signifi-
cance. Overall (95% CI): Throughout the duration of the 
study, there were 47 participants in the PRP group and 48 
in the control group. The mean difference of 2.80 [− 0.95, 
6.55] in the overall analysis suggests a significant difference 
in IKDC scores favoring the PRP group; however, this dif-
ference did not reach statistical significance. Heterogeneity 
and yest for overall effect: heterogeneity statistics, such as 
τ2 = 0.00, χ2 = 0.00, df = 1, p = 1.00, and I2 = 0 percent, dem-
onstrate the absence of trial-to-trial variability. The overall 
effect test yielded a p value of 0.14 and a Z value of 1.46, 
suggesting that the overall influence is not statistically sig-
nificant (Fig. 4).

Table 5 presents the results of range of motion (ROM) 
tests conducted in several trials with both the control and 
PRP groups. In the study conducted by Griffin et al. [27], 
the average ROM in the PRP group was 125°, with a stand-
ard deviation (SD) of 22.5°, while the control group's mean 
ROM was slightly lower at 119°, with a standard deviation 
of 34.75°. Fifteen participants represented the PRP group 
and 20 represented the Control group out of a total of 30 
participants in the study. The “Mean Difference” column 
indicates the variation in ROM between the control group 
and the PRP group, with a confidence interval (CI) for this 
difference ranging from 13 to 25. Although there may not 
have been a statistically significant difference, the PRP 

Fig. 3   Forest plot of Lysholm 
score

Table 4   IKDC scores

Heterogeneity: τ2 = 0.00; χ2 = 0.00, df = 1 (p = 1.00); I2 = 0%
Test for overall effect: Z = 1.46 (p = 0.14)

Study PRP group Control Group Weight (%) Mean difference 
IV, Random 95% 
CIMean SD Total Mean SD Total

Cheng-Pang Yang et al. 2021 [21] 25.5 10.4 30 22.7 10 31 53.7 2.80 [− 2.32, 7.92]
Nicolas Pujol et al. 2014 [25] 90.7 8.5 17 87.9 7.9 17 46.3 2.80 [− 2.72, 8.32]
Total (95% CI) 47 48 100 2.80 [− 0.95, 6.55]

Fig. 4   Forest plot of IKDC 
score
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group appeared to have slightly more ROM than the con-
trol group. According to Pujol et al., the average ROM for 
the PRP group was 135.0°, with a small standard devia-
tion (SD) of 2.5°, while the ROM in the control group was 
slightly lower at 130.0°, with the same SD of 2.5°. Both 
groups consisted of 17 participants each. The Mean Differ-
ence was reported as 5.00 [3.32, 6.68], indicating a mod-
erate difference in ROM favoring the PRP group, and this 
difference was statistically significant. In Yi et al., the PRP 
group's average ROM was 118.55°, with a standard devia-
tion (SD) of 7.87°, whereas the control group's ROM was 
lower at 109.81°, with a lower SD of 5.51°. There were 28 
individuals in each of the two groups. A statistically signifi-
cant improvement in ROM for the PRP group is indicated 
by a mean difference of 8.74 [5.18, 12.30]. Total (95% CI): 
the total number of participants in all investigations was 65 
for the Control group and 60 for the PRP group. An over-
all mean difference of 2.80 [− 0.95, 6.55] was found in the 
study, suggesting a small but non-significant difference in 
ROM favoring the PRP group. Heterogeneity and test for 
overall effect: heterogeneity statistics (τ2 = 2.86, χ2 = 3.47, 
df = 2, p = 0.18, I2 = 42%) indicate considerable diversity 

across trials. The overall effect test's Z-value of 4.28 and p 
value of less than 0.0001 suggest a clear advantage for the 
PRP group in terms of ROM development when considering 
the entire impact (Fig. 5).

Table 6 presents a comparison of the failure rates in the 
PRP group and the control group based on an inverse vari-
ance (IV) random-effects model. Additionally, it shows the 
weighted mean difference as well as its 95 percent confi-
dence interval (CI). In the study by Yang et al., out of 31 
patients treated with the control group, 4 experienced fail-
ures, while 2 out of 30 patients received PRP treatment. 
Despite a weighted mean difference of 0.48 in favor of 
the PRP group, it was not statistically significant (95% CI 
0.08–2.85). In Griffin et al., failure occurred in 4% of the 
PRP group's 15 patients and 5% of the control group's 20 
patients. Again, the PRP group had a lead, with a weighted 
mean difference of 1.09 (95% CI 0.24–5.03); however, 
the difference did not meet the criteria for statistical sig-
nificance. According to Pujol et al., the PRP group had one 
patient out of seventeen who experienced failure, while the 
control group had two patients out of seventeen who experi-
enced failure. Although this difference was not statistically 

Table 5   Range of motion

Heterogeneity: τ2 = 2.86; χ2 = 3.47, df = 2 (p = 0.18); I2 = 42%
Test for overall effect: Z = 4.28 (p < 0.0001)

Study PRP group Control Group Weight (%) Mean difference IV, 
random 95% CI

Mean SD Total Mean SD Total

Griffin et al. 2015 [27] 125.0 22.5 15 119.0 34.75 20 2.3 6.00 [− 13.02, 25.02]
Nicolas Pujol et al. 2014[25] 135.0 2.5 17 130.0 2.5 17 61.7 5.00 [3.32, 6.68]
Xin Yi et al. 2023 [26] 118.55 7.87 28 109.81 5.51 28 36 8.74 [5.18, 12.30]
Total (95% CI) 60 65 100 2.80 [− 0.95, 6.55]

Fig. 5   Forest plot of range of 
motion

Table 6   Failure rates

Heterogeneity: τ2 = 0.00; χ2 = 0.59, df = 2 (p = 0.74); I2 = 0%
Test for overall effect: Z = 0.65 (p = 0.52)

Study PRP group Control Group Weight (%) Mean difference 
IV, random 95% 
CIEvents Total Events Total

Cheng-Pang Yang et al. 2021 [21] 2 30 4 31 35 0.48 [0.08, 2.85]
Griffin et al. 2015 [27] 4 15 5 20 47.4 1.09 [0.24, 5.03]
Nicolas Pujol et al. 2014 [25] 1 17 2 17 17.7 0.47 [0.25, 5.72]
Total (95% CI) 62 68 100 0.71 [0.25, 2.02]
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significant, the PRP group benefited from a weighted mean 
difference of 0.47 (with a 95% CI ranging from 0.25 to 5.72). 
Total (95% CI): across all studies, a total of 62 events were 
observed in the PRP group out of 68 total patients, com-
pared to 100 events in the control group out of 100 total 
patients. The overall weighted mean difference in terms of 
failure rates is 0.71 (95% CI 0.25–2.02), suggesting that 
the PRP group had a minor but non-significant advantage. 
The results of the trials show no substantial heterogeneity 
(I2 = 0%, p = 0.74) and the overall effect test confirms that 
the PRP group and control group had similar failure rates 
(Z = 0.65, p = 0.52) (Fig. 6). The risk of bias chart is shown 
in the Fig. 7.

Discussion

Several medical issues were the subject of a thorough evalu-
ation and meta-analysis to determine the relative effective-
ness of control treatments and platelet-rich plasma (PRP) 
therapy. The results on the efficacy of PRP treatment were 
derived from meta-analyses that drew from a large number 
of clinical trials.

Demographic Characteristics

The analysis revealed significant variations in demographic 
characteristics between the PRP and control groups across 
the studies (Table 1). These differences, including age, gen-
der distribution, body mass index (BMI), smoking status, 
and time to surgery, underscore the importance of consid-
ering potential confounding factors when interpreting the 
results.

Pain Scores

The meta-analysis showed mixed results regarding pain 
reduction between the PRP and control groups (Table 2). 
While some studies demonstrated statistically significant 
improvements in pain scores for the PRP group, others 
did not reach statistical significance. Nonetheless, the 
overall trend suggested a potential benefit of PRP therapy 
in reducing knee discomfort. The observed heterogene-
ity highlights the need for cautious interpretation of these 
findings and further investigation into the factors influenc-
ing pain outcomes following PRP treatment.

Lysholm Scores

The analysis of Lysholm scores revealed conflicting out-
comes across studies, with some showing no significant 
difference between the PRP and control groups (Table 3), 
while others demonstrated superiority of PRP therapy. 
Despite the variability, the overall analysis did not find 
a statistically significant difference in Lysholm ratings 
between the groups.

IKDC Scores

Evaluation of IKDC scores indicated a moderate improve-
ment favoring the PRP group, although the difference was 
not statistically significant (Table 4). The consistency of 
these findings across studies suggests a potential benefit 
of PRP therapy in enhancing knee function and symptoms.

Fig. 6   Forest plot of failure 
rates

Fig. 7   Risk of bias assessment
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Range of Motion (ROM)

ROM measurements exhibited varied outcomes, with some 
studies showing significant improvement following PRP 
therapy, while others did not demonstrate a significant dif-
ference (Table 5). Despite the overall analysis suggesting a 
slight improvement in ROM favoring the PRP group, sig-
nificant heterogeneity was observed, highlighting the need 
for further research to elucidate the factors influencing ROM 
outcomes following PRP treatment.

Failure Rates

The analysis of failure rates did not reveal a statistically 
significant difference between the PRP and control groups 
(Table 6), despite some individual studies suggesting a trend 
towards lower failure rates in the PRP group. These findings 
underscore the importance of considering various factors, 
such as patient selection criteria and treatment protocols, 
in assessing the efficacy of PRP therapy in preventing treat-
ment failure.

Quality of Evidence

Assessment of the quality of evidence using the GRADE 
framework highlighted the need for well-designed clinical 
studies to strengthen the evidence base for PRP therapy. 
Future research should focus on conducting prospective tri-
als with robust methodologies to provide more conclusive 
evidence regarding the effectiveness of PRP therapy for 
musculoskeletal conditions.

Healthcare professionals can consider PRP therapy as 
part of a comprehensive treatment approach for patients with 
musculoskeletal conditions, such as osteoarthritis, tendon 
injuries, and ligament tears [28]. The results from this analy-
sis indicate that PRP treatment has the potential to alleviate 
knee discomfort while simultaneously enhancing knee func-
tion and mobility. According to the results, PRP treatment 
may be more effective for certain patient groups than oth-
ers. PRP treatment may be appropriate for some individuals, 
including those with mild to moderate osteoarthritis, ten-
don injuries without severe degeneration, and ligament tears 
[6, 29, 30]. This may determine which patients might gain 
the most from platelet-rich plasma therapy by combining 
clinical judgment with evidence-based recommendations. 
Patients should be informed about the level of evidence 
supporting PRP therapy, the expected outcomes, potential 
risks or side effects, and alternative treatment options [31]. 
This shared decision-making process empowers patients 
to make informed choices about their healthcare. This can 
guide in optimizing the delivery of PRP therapy [32]. This 
includes considerations such as the selection of PRP prepa-
ration methods, injection techniques, dosing regimens, and 

rehabilitation protocols [33]. Additional research is needed 
to strengthen the evidence base for the therapy of PRP. This 
can be accomplished by conducting clinical studies that are 
well designed, conducting prospective trials, and working 
together with research teams that come from a variety of 
disciplines.

By having a deeper comprehension of the molecular 
mechanisms that are responsible for the effects of PRP 
therapy, clinical decision-making and therapeutic potential 
may be improved [34]. A concentrated blend of bioactive 
chemicals, including platelets, growth factors, cytokines, and 
others, interact with different kinds of cells and signaling 
pathways in the body; this is what makes PRP so interest-
ing [35]. To assist in tissue repair and regeneration, PRP 
contains growth factors such as transforming growth factor-
beta (TGF-β), platelet-derived growth factor (PDGF), and 
vascular endothelial growth factor (VEGF). To complete 
the process, certain growth factors are necessary [36]. To 
alleviate pain and speed up the healing process for damaged 
tissue, these growth factors stimulate angiogenesis, colla-
gen synthesis, and cell division. Furthermore, by reducing 
inflammation, PRP improves joint function and lessens dis-
comfort. This is accomplished by increasing the synthesis 
of anti-inflammatory chemicals and inhibiting the release of 
cytokines that promote inflammation [13].

Development factors found in PRP promote the growth 
and differentiation of chondrocytes and mesenchymal stem 
cells (MSCs), two cell types essential for cartilage regenera-
tion and repair [37]. By enhancing cartilage matrix synthesis 
and inhibiting matrix degradation, PRP supports the restora-
tion of knee function and mobility [38]. Functional restora-
tion of injured joint tissues is also aided by PRP-mediated 
stimulation of endogenous repair pathways, including the 
secretion of extracellular matrix proteins and tissue-spe-
cific growth factors [39]. By promoting the production of 
extracellular matrix components including hyaluronic acid, 
collagen, and glycosaminoglycans (GAGs), PRP treatment 
helps with tissue remodeling and repair [40]. These struc-
tural proteins provide mechanical support and lubrication 
to the joint, thereby improving joint flexibility and range of 
motion [41]. Additionally, PRP-induced neovascularization 
and tissue ingrowth promote the formation of new blood 
vessels and nerve fibers, which contribute to the restoration 
of normal joint biomechanics and proprioception [42].

By stimulating cell migration, proliferation, and differ-
entiation at the injury site, PRP treatment improves tissue 
repair and regeneration [43]. Progenitor cells and stem cells 
are brought to injured tissue by the bioactive compounds in 
PRP, where they help with remodeling and repair. Moreo-
ver, PRP modulates the inflammatory response by regulat-
ing the activity of immune cells and cytokines, which helps 
to minimize tissue damage and prevent the progression of 
degenerative changes [44]. The therapeutic effects of PRP 
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therapy are mediated by its ability to stimulate tissue repair, 
modulate inflammation, and promote regenerative processes 
in the musculoskeletal system [34]. By harnessing the bio-
logical mechanisms of PRP, we can optimize treatment 
strategies and improve outcomes for patients with musculo-
skeletal disorders [45]. Further research into the molecular 
pathways and cellular interactions underlying PRP therapy 
will continue to advance our understanding of its therapeutic 
potential and guide the development of novel interventions 
for joint-related conditions.

Clinical Implications

The PRP therapy has garnered significant interest in the 
field of orthopedics, particularly for its potential implica-
tions in improving knee function and alleviating symptoms 
associated with various knee conditions [46]. Previous 
studies have explored the effects of PRP on knee function 
in patients with conditions such as osteoarthritis, ligament 
injuries, meniscal tears, and tendonitis [6, 7, 46, 47]. Under-
standing the implications of PRP therapy on knee function 
requires consideration of findings from these studies and 
their clinical relevance. Numerous studies have investigated 
the use of PRP therapy for knee osteoarthritis, a degenera-
tive joint condition characterized by cartilage deterioration 
and inflammation [48–51]. The implications of PRP ther-
apy in knee OA focus on its ability to reduce pain, improve 
function, and potentially slow disease progression. A meta-
analysis by McLarnon et al. [52] found that PRP injections 
significantly improved knee function and reduced pain 
compared to control treatments in patients with knee OA. 
These findings suggest that PRP therapy may have positive 
implications for enhancing knee function and mobility in 
individuals with OA.

PRP therapy has also been studied in the context of liga-
ment injuries, such as anterior cruciate ligament (ACL) tears 
[53]. While the implications of PRP in ACL reconstruction 
are still under investigation, some studies have suggested 
potential benefits in promoting ligament healing and improv-
ing knee stability [54]. For example, a systematic review by 
Andriolo et al. [55] reported that PRP augmentation in ACL 
reconstruction may lead to better subjective and objective 
outcomes, including improved knee function and reduced 
laxity. These findings imply that PRP therapy could play a 
role in optimizing knee function following ligament injuries. 
Meniscal tears are common knee injuries that can signifi-
cantly impact knee function and mobility. PRP therapy has 
been explored as a potential adjunctive treatment to enhance 
meniscal healing and preserve knee function [26]. While 
the evidence regarding the efficacy of PRP for meniscal 
tears is mixed, some studies have suggested promising out-
comes. For instance, a randomized controlled trial by Bar-
man et al. [56] found that PRP injection following meniscal 

repair resulted in better clinical outcomes and higher rates of 
meniscal healing compared to saline injection. These find-
ings suggest that PRP therapy may have implications for 
improving knee function and reducing the risk of subsequent 
knee problems following meniscal tears. Chronic tendonitis 
or tendinopathy, such as patellar tendonitis (jumper’s knee) 
or Achilles tendinopathy can cause significant impairment 
in knee function and mobility [57]. PRP therapy has been 
investigated as a potential treatment option to promote ten-
don healing and improve knee function in patients with these 
conditions [58]. While the evidence regarding the efficacy 
of PRP for tendonitis is still evolving, some studies have 
shown promising results. For example, a systematic review 
by Charousset et al. [59] reported that PRP injections led to 
significant improvements in pain and function in patients 
with patellar tendinopathy. These findings suggest that PRP 
therapy may have implications for enhancing knee function 
and reducing symptoms associated with chronic tendonitis.

Conclusion

The analysis of postoperative pain relief in patients under-
going meniscal repair with intraoperative PRP injection 
yielded mixed results. While some studies demonstrated a 
statistically significant reduction in pain levels following 
PRP therapy, others did not observe significant differences 
compared to control groups. Therefore, the overall evidence 
regarding the effect of PRP on postoperative pain relief in 
meniscal repair patients is inconclusive.

In conclusion, while there is some evidence suggesting 
potential benefits of intraoperative PRP injection in patients 
undergoing meniscal repair, particularly in terms of pain 
relief and functional recovery, the overall findings are incon-
clusive and warrant further research. Future studies should 
focus on conducting well-designed randomized controlled 
trials with larger sample sizes to provide more robust evi-
dence regarding the efficacy of PRP therapy in improving 
outcomes following meniscal repair procedures. Addition-
ally, comprehensive assessments of functional outcomes and 
success rates, along with standardized protocols for PRP 
administration, are essential for accurately evaluating its 
clinical effectiveness and guiding evidence-based practice 
in orthopedic surgery.

Data availability  Not applicable.
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