The effect of extracorporeal shock wave therapy on cytokine and prostaglandin concentrations within synovial fluid following intra-articular injection with platelet-rich plasma
Objective: 
Osteoarthritis (OA) is a leading cause of lameness in horses, posing significant welfare and economic challenges. 1 The pathogenesis of OA is translational across species, with contributing factors in horses including high-impact activity and abnormal loading that induce inflammatory responses characterized by increased prostaglandins, cytokines and degradative enzymes. This cascade disrupts cartilage homeostasis, leading to progressive joint deterioration, inflammation, and pain.2
Intra-articular injections remain central to OA management, with orthobiologics increasingly popular. Platelet-rich plasma (PRP) is currently the most commonly utilized biologic therapy in equine musculoskeletal disease management. PRP, an autologous blood-derived product enriched with growth factors and bioactive cytokines, facilitates tissue repair through its anti-inflammatory and regenerative properties.3 
Optimizing PRP activation may enhance its therapeutic efficacy for OA treatment. Extracorporeal shock wave therapy (ESWT), a non-invasive mechanotherapy, has been shown in vitro to enhance cytokine release from PRP 4, however in vivo data remains limited. Given EWST’s reported analgesic and osteogenic effects in equine OA, combining it with PRP could represent a novel and synergistic approach to improve treatment protocols and clinical outcomes for equine OA. 
This study compared synovial fluid (SF) cytokine concentrations in horses receiving intra-articular PRP versus PRP combined with ESWT. We hypothesized that PRP combined with ESWT would significantly alter synovial concentrations of PDGF-BB, TGF-β1, and IL-1ra compared to PRP alone. 
Study Design:
With University ACUC approval, four healthy mixed-breed horses (2–6 years) were utilized.  Inclusion criteria included; lameness <2/5 (AAEP), absence of metacarpophalangeal joint (MCPJ) injury, effusion, and radiographic evidence of OA. Blood samples were collected for a baseline CBC and for PRP processing using a commercial PRP double centrifugation kit. Two kits per horse yielded 10–12 mL of PRP; 10ml reserved for injection and 2 mL stored for baseline analysis.  Horses were sedated and both MCPJs were aseptically prepared. Arthrocentesis was performed using a flexed-lateral approach by one experienced practitioner and baseline SF samples were collected. Both MCPJ received 5 mL and one limb was randomly assigned to also receive ESWT immediately after injection (focused electrohydraulic device, 20 mm trode, 1,000 pulses, E6 energy, 0.15 mJ/mm², 3 Hz). SF samples were collected at 2, 6, 24, and 48 hours post-PRP injection and analyzed for PDGF-BB, TGF-β1, and IL-1ra via ELISA.  Data were analyzed in GraphPad Prism (v10.4.1). Normality was assessed via Shapiro-Wilk test; non-normal data were log transformed.  Multiple linear regression evaluated treatment, time and interaction effects on SF cytokine concentrations, with statistical significance at p < 0.05. 
Results: 
The mean platelet concentration in the PRP products was 1,218 x103 u/L  174.4 with mean white blood cell concentration 6.4 x103 u/L 11.12. There was no significant effect of ESWT on SF PDGF-BB, TGF-β1 and IL1ra concentrations. Time significantly affected SF parameters in both treatment groups. SF PDGF-BB concentrations increased significantly at 2 hours (p < 0.05), while TGF-β1 and IL-1ra concentrations were elevated at 2, 6, 24, and 48 hours. Cytokine concentrations increased by 2 hours and remained elevated through 48 hours, with no significant differences between treatment groups (p> 0.05).
Conclusion: 
In this study, PRP prepared using a commercial kit achieved a concentrated, leukocyte poor product that elicited measurable cytokine responses in equine MCPJ’s over 48 hours. Contrary to our hypothesis, ESWT did not significantly alter intra-articular cytokine concentrations compared to PRP alone, though time was a significant factor. 
In human medicine, combining ESWT with PRP has demonstrated synergistic effects in treating tendinopathies and non-union fractures.5 To date, no in vivo studies have evaluated combined intra-articular PRP and ESWT in horses. While Seabaugh et al. reported increased TGF-β1 and PDGF-BB release from PRP following ESWT in vitro, this effect was not observed in the present study. The discrepancy likely reflects the complexity of the intra-articular environment, where shockwave energy may be variably transmitted and attenuated by soft tissues and SF, potentially limiting platelet activation.
Although shock wave parameters were based on previous work 4,  no standardized protocol exists defining optimal energy, pulse number, or focal depth for PRP activation in vivo. Suboptimal energy delivery, attenuation, or reflection within joint structures may have prevented adequate mechanical stimulation of injected platelets.
Limitations include the small sample size inherent to pilot studies, inter-horse variability in PRP composition and cytokine responses as well as potential proinflammatory effects from repeated arthrocentesis within 24 hours.
In conclusion, PRP prepared using the ACP Max system elicits a dynamic biological response over time, characterized by increased cytokine concentrations within the synovial fluid of the MCPJ. The lack of a significant interaction of ESWT on PRP parameters suggests that the addition of EWST does not significantly alter the temporal profile of intra-articular PRP. Further exploration is warranted including a larger sample size and control group of horses. 
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