[image: ]
Platelet-Rich Plasma (PRP)
A Summary of Current Research
Taylor R. Dunphy, MD
Board-Certified Orthopedic Surgeon
Newport Orthopedic Institute
WHAT IS PRP?
Platelet-Rich Plasma (PRP) is a treatment that uses a concentrated portion of your own blood to help reduce pain and support your body's natural healing process. PRP contains growth factors that may stimulate tissue repair, reduce inflammation, and decrease pain. Research studies have shown that PRP is effective in certain orthopedic conditions. 
ORTHOPEDIC CONDITIONS WHERE PRP HAS BEEN SHOWN TO BE BENEFICIAL
	Knee osteoarthritis
	Select meniscus tears

	Patellar tendinopathy


	Rotator cuff tendinopathy / tears

	Tennis elbow
	


KNEE OSTEOARTHRITIS
PRP shows the most robust evidence for knee osteoarthritis, with recent meta-analyses demonstrating clinically meaningful improvements. A 2025 meta-analysis of 18 randomized controlled trials (1,995 patients) found that PRP provided clinically relevant functional improvement at 1, 3, 6, and 12 months and pain relief at 3 and 6 months compared with placebo, exceeding minimal clinically important differences (MCID). [2] Importantly, platelet concentration matters: high-platelet PRP (≥1,000,000 platelets/µL) provided superior pain relief and more durable functional improvement through 12 months. 
PRP demonstrates superior long-term outcomes compared to both corticosteroids and hyaluronic acid for knee osteoarthritis, while corticosteroids provide only short-term benefit and may accelerate disease progression. Hyaluronic acid offers intermediate efficacy with better durability than corticosteroids but less effectiveness than PRP.
PRP vs Corticosteroids
PRP significantly outperforms corticosteroids at all time points beyond 3 months. A 2021 meta-analysis of 8 studies (648 patients) found PRP was significantly better than corticosteroids in reducing pain, stiffness, and improving function at 3, 6, and 9 months post-injection, with the greatest effect at 6 and 9 months (standardized mean differences of -0.78 and -1.63, respectively). [1] At 6 months, this translates to an additional 9.51-point reduction in WOMAC scores or 0.97 points on VAS pain scales. [1]
Network meta-analyses consistently rank PRP as the most effective treatment and corticosteroids among the least effective. One analysis found PRP, BMAC, and HA had overall SUCRA (surface under cumulative ranking curve) scores of 91.54, 76.46, and 53.12 respectively, while corticosteroids scored only 15.18—barely above placebo at 13.70. [2] Another network meta-analysis confirmed that all intra-articular treatments except corticosteroids showed statistically significant improvement compared to placebo at 6-month follow-up. [3]
Importantly, corticosteroids may accelerate osteoarthritis progression. A 2025 MRI-based study from the Osteoarthritis Initiative found corticosteroid injections were associated with greater whole-joint progression compared to both controls (mean difference 0.39, P=0.02) and HA (0.42, P=0.04). [4] An earlier randomized trial demonstrated that triamcinolone injections every 3 months for 2 years resulted in greater cartilage volume loss than saline injections. [5]
PRP vs Hyaluronic Acid
PRP demonstrates superior outcomes to HA, particularly at longer follow-up intervals. A 2021 meta-analysis of 18 level I studies (1,608 patients) found PRP patients had significantly better WOMAC total scores (44.7% improvement vs 12.6% for HA, P<0.01), with 6 of 11 studies showing significantly less pain and 3 of 6 studies showing better IKDC scores at latest follow-up. [6]
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Figure 4. (a)
Efficacy and Safety of Intra‐Articular Platelet‐Rich Plasma in Osteoarthritis Knee: A Systematic Review and Meta‐Analysis. Biomed Res Int. June 29, 2020.
Used under license from Wiley.
The temporal pattern favors PRP increasingly over time. A 2025 meta-analysis of double-blind RCTs found PRP exhibited significantly lower WOMAC pain and total scores at 12 months compared to HA, with both reaching minimal clinically important differences (MCID). [8] Another meta-analysis showed PRP superiority at 3, 6, and 12 months for WOMAC total, pain, stiffness, and VAS scores. [9]
Leukocyte-poor PRP appears superior to leukocyte-rich PRP when compared to HA, with significantly better IKDC scores (P<0.05). [6] Multiple PRP injections (typically 3 injections separated by a week) are more effective than single injections over 12-month follow-up. [1]
Corticosteroids vs Hyaluronic Acid
Corticosteroids provide superior short-term pain relief but HA demonstrates better long-term efficacy. A 2017 meta-analysis of 12 RCTs (1,794 patients) found corticosteroids more effective for pain reduction at 1 month (P=0.03), equal efficacy at 3 months (P=0.29), but HA superior at 6 months (P=0.006). [10] A well-designed double-blind RCT confirmed this pattern: triamcinolone provided better pain improvement from 24 hours to 1 week post-injection (mean VAS difference 12 points at 24 hours, P=0.002), but both treatments showed similar outcomes at 6 months. [11]
Regarding disease progression, the evidence is mixed. One large cohort study (791 participants, 980 knees) found similar radiographic progression rates between corticosteroids and HA for joint space narrowing and Kellgren-Lawrence grade, with slightly lower hazard of total knee replacement for corticosteroids (HR 0.75). [12] However, the 2025 MRI study found HA was associated with decreased progression compared to the injection-concurrent timeframe (mean difference -0.42, P=0.003), while corticosteroids showed increased progression. [4]
Summary Rankings
Based on network meta-analyses, the efficacy ranking for knee osteoarthritis at ≥6 months is: PRP > BMAC > HA > corticosteroids ≈ placebo. [2-3] A 2025 retrospective cohort study (205 knees) confirmed this hierarchy, with PRP showing the greatest pain reduction (3.2-point VAS decrease) and functional improvement (20-point WOMAC decrease), followed by HA with moderate benefits, corticosteroids with diminishing long-term benefit, and NSAIDs as least effective. [13]
All three treatments demonstrate comparable safety profiles, though HA may cause more local adverse effects than corticosteroids. [10] The critical distinction lies in duration of benefit and potential disease-modifying effects, with PRP offering the most sustained improvement and corticosteroids potentially accelerating structural progression despite short-term symptomatic relief.
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MENISCUS TEARS
PRP for meniscus tears shows promising but inconsistent results, with the strongest evidence supporting its use as surgical augmentation for isolated meniscal repairs (particularly vertical tears in the red-white zone) and as conservative treatment for stable degenerative meniscal lesions. However, PRP does not appear to improve healing rates when used with concurrent ACL reconstruction.
PRP as Surgical Augmentation
When used to augment arthroscopic meniscal repair, PRP demonstrates significant improvements in pain and function but inconsistent effects on healing rates. A 2022 meta-analysis of 8 RCTs (431 participants) found that PRP significantly improved VAS pain scores (SMD -0.40, P=0.002) and Lysholm functional scores (MD 3.06, P<0.0001) compared to controls, but showed no significant benefit in healing rate (RR 1.22, P=0.06, 95% CI 0.99-1.51). [1] A separate meta-analysis of 6 studies (293 patients) similarly found significantly lower failure rates and VAS scores with improved active flexion in PRP-treated patients, though IKDC and Lysholm scores were not significantly different. [2]
The most compelling evidence comes from a prospective, randomized, double-blind, placebo-controlled trial of bucket-handle meniscal tears in the red-white zone. This study demonstrated dramatically improved healing with PRP augmentation:
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Figure 2. (a)
A Prospective, Randomized, Double‐Blind, Parallel‐Group, Placebo‐Controlled Study Evaluating Meniscal Healing, Clinical Outcomes, and Safety in Patients Undergoing Meniscal Repair of Unstable, Complete Vertical Meniscal Tears (Bucket Handle) Augmented with Platelet‐Rich Plasma. Biomed Res Int. July 22, 2017.
Used under license from Wiley.
In this trial, 70% of PRP-treated menisci achieved complete healing compared to only 41% in controls, while non-healed menisci decreased from 53% to just 15% with PRP (OR approximately 6 for healing). [3]
Isolated repairs benefit more than repairs with concurrent ACL reconstruction. A large retrospective cohort study (550 patients) found that PRP was independently associated with 82% lower risk of failure for isolated meniscal repairs (adjusted HR 0.18, 95% CI 0.03-0.59, P=0.002). [4] However, for meniscal repairs performed with concomitant ACL reconstruction, PRP provided no benefit (adjusted HR 1.39, 95% CI 0.81-2.36, P=0.23). [4] This difference may be because ACL reconstruction already provides a blood-rich environment that promotes healing.
AAOS Guideline Recommendations
The 2024 American Academy of Orthopaedic Surgeons (AAOS) Clinical Practice Guideline on Acute Isolated Meniscal Pathology provides a limited recommendation for biological enhancement. The guideline notes that PRP has been shown to improve outcomes of surgically repaired acute meniscal tears in one high-level and three low-level studies. [5] However, the recommendation was downgraded for inconsistency of populations, as some studies only included discoid menisci patients. [5] The evidence shows:
· One high-level study demonstrated slight improvement in patient-reported outcomes with PRP, but in a small cohort of discoid menisci with short-term follow-up
· One low-level study showed PRP decreased re-tear rate for isolated acute meniscal tears but not for tears repaired with ACL reconstruction
· Another low-level study showed slightly better clinical outcomes with PRP in repair of acute horizontal meniscus tears [5]
Conservative Treatment for Degenerative Meniscal Lesions
For symptomatic degenerative meniscal lesions (DMLs) without significant osteoarthritis, PRP injections show promising results as a non-surgical option. A prospective study of 69 patients with grade 3 DMLs (Kellgren-Lawrence 0-1) receiving 4 weekly PRP injections found significant improvement in all outcome measures at 12 months, with no patients requiring surgery during follow-up. [6] Patient satisfaction was high: 47.8% very satisfied, 37.7% satisfied, and 89.8% willing to repeat treatment. [6] Patients younger than 50 years achieved significantly better outcomes. [6]
A large observational study (392 patients) evaluating combined intrameniscal and intraarticular PRP infiltrations for meniscal tears reported a 90.3% survival rate (defined as avoiding surgery) with an estimated mean survival time of 54.4 months. [7] KOOS scores showed significant improvement from baseline to 6 and 18 months (P<0.0001), with 69.9% achieving minimal clinically important improvement at 6 months. [7] Horizontal tears responded best, while the presence of chondropathy was a risk factor for eventual surgical intervention (P=0.043). [7]
A case series of 38 patients with stable meniscal lesions receiving 3 intraarticular and percutaneous PRP injections reported clinically and functionally significant improvement in all outcome measures, with all patients reporting satisfaction with the outcome. [8]
Summary
PRP appears most beneficial for:
· Isolated meniscal repairs (without concurrent ACL reconstruction), where it significantly reduces failure risk
· Vertical tears in the red-white zone, where healing rates may be substantially improved
· Stable degenerative meniscal lesions as conservative treatment to delay or avoid surgery, particularly in patients <50 years without significant osteoarthritis
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PATELLAR TENDINOPATHY
PRP shows promise for patellar tendinopathy, particularly with multiple injections. A 2019 meta-analysis of 22 studies found that multiple PRP injections obtained the best results at long-term follow-up (≥6 months, mean 15.1±11.3 months), outperforming ESWT and eccentric exercise. [12] A network meta-analysis ranked leukocyte-rich PRP as most effective for functional improvement (SUCRA 87.5%) and pain reduction (SUCRA 94.9%). [13]
A prospective study of 28 athletes receiving 3 consecutive weekly ultrasound-guided PRP injections showed significant improvements: VISA-P scores improved from 39 to 94 (P<0.001), VAS from 7 to 0.8 (P<0.0001), and Lysholm scores from 60 to 96 (P<0.001) at 2-year follow-up, with 75% returning to pre-symptom sporting level. [14]
However, single-injection protocols show no benefit over placebo. A 2019 multicenter RCT (57 patients) comparing single injections of LR-PRP, LP-PRP, or saline found no significant differences in VISA-P scores, pain, or global rating of change at 12 weeks or 1 year. [15] After 1 year, VISA-P scores were 58 (LR-PRP), 71 (LP-PRP), and 80 (saline), with no statistical differences. [15]
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ROTATOR CUFF TENDINOPATHY / TEARS
PRP shows consistent benefit for rotator cuff tendinopathy, particularly compared to corticosteroids. A 2026 meta-analysis of 10 RCTs (591 patients) found that at 6 months, PRP significantly improved American Shoulder and Elbow Surgeons (ASES) scores by 10.8 points (95% CI 4.71-16.80, P=0.0005), Constant-Murley scores by 10.7 points (95% CI 1.21-20.27, P=0.027), and pain VAS by 0.8 points (95% CI -1.45 to -0.18, P=0.012) compared to corticosteroids. [6] PRP was also associated with fewer adverse events (RR 0.66, 95% CI 0.44-0.99, P=0.047). [6]
A 2023 double-blind RCT comparing plasma rich in growth factors (PRGF) to corticosteroids found PRGF provided 22.1% superior improvement in UCLA scores at 6 months and 21.2% at 12 months, with similar advantages for QuickDASH (14.3% and 13.5%) and Constant-Murley scores (16.4% and 20.2%). [7]
Outcomes are worse in patients with partial-thickness tears compared to isolated tendinopathy. [8] A 2021 meta-analysis of 8 RCTs found PRP safe and effective for long-term pain control and shoulder function in rotator cuff disorders. [9] A 2026 retrospective study of peritendinous leukocyte-poor PRP (47 patients, mean 47-month follow-up) showed sustained improvements with median VAS of 0 at rest, night, and movement, and SANE scores improving from 43.4±16.3 to 92.2±13.4. [10]
For surgical augmentation, PRP reduces long-term retear rates. A 2020 meta-analysis of 17 level I studies found Sugaya grade IV-V retears significantly reduced (OR 0.34, 95% CI 0.20-0.57, P<0.01), particularly in multiple tendon tears (OR 0.28, 95% CI 0.13-0.60). [11] Leukocyte-rich PRP showed better Constant scores than leukocyte-poor formulations, though both reduced retear rates. [11]
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LATERAL EPICONDYLITIS (TENNIS ELBOW)
The evidence for PRP in lateral epicondylitis is contradictory depending on study design and comparator. When compared to corticosteroids, PRP shows superior long-term outcomes. A 2024 meta-analysis of 11 RCTs (730 patients) found that while corticosteroids provided better short-term improvement (<2 months), PRP demonstrated significantly better long-term results at ≥6 months: VAS pain scores improved by an additional 2.18 points (95% CI -3.13 to -1.22), DASH scores by 8.13 points (95% CI -9.87 to -6.39), and Mayo Elbow Performance Scores by 16.53 points (95% CI 1.52 to 31.53). [1] A 2025 RCT with 2-year follow-up confirmed PRP's superiority, with DASH score reductions of 31.18 points for PRP versus 18.70 for physiotherapy and 17.62 for extracorporeal shockwave therapy (ESWT), all exceeding the minimal clinically important difference. [2]
Both leukocyte-rich (LR-PRP) and leukocyte-poor (LP-PRP) formulations show similar efficacy, with VAS scores improving from 6.1-8.0 pre-treatment to 0.6-3.3 at long-term follow-up for LR-PRP and 4.2-8.4 to 0.7-2.7 for LP-PRP. [3] LP-PRP had a lower complication rate (3.9% vs 6.4%, P=0.029), with temporary post-injection pain being the main adverse event. [3]
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