The importance of synovial cytokine assessment in the course of corrective osteotomy associated with PRP and SVF post-treatments for tissue regeneration forecast
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Abstract 
Statement of the Problem: Knee osteoarthritis (KOA) is the most common musculoskeletal disease that primarily affects medial, lateral, and patellofemoral compartments of the joint and results in articular cartilage damage, bony osteophytes formation, and sclerosis of the subchondral bone, which are accompanied by low-grade synovial inflammation and pain [1]. KOA treatment involves conservative approaches aiming at the relief of clinical symptoms, while it often ends up in advanced knee OA and requires total joint replacement [2]. To delay or escape a necessity for total knee arthroplasty, corrective medial opening wedge high tibial osteotomy (HTO) is implicated [3]. This treatment relieves knee pain and slows down the progression of OA due to partial unloading of the medial compartment and correction of mechanical axis that results in joint protection and tissue remodeling [4]. However, the results of HTO might be associated with patient’s capacity for tissue regeneration [5]. Presently, it is well documented that human stem cells, such as adipose mesenchymal stem cells as a part of stromal vascular fraction (SVF) and platelet-rich-plasma (PRP) preparations were capable of repairing and regenerating injured tissues primarily in diseases associated with tissue loss or damage [6,7].
Objective: To examine functional outcomes and synovial fluid (SF) cytokine concentrations in response to PRP or SVF post-treatments following open wedge high tibial osteotomy.
Methodology and Theoretical Orientation: Six weeks after surgery, the knees of 10 patients with knee osteoarthritis were injected with autologous PRP (PRP subgroup), while another 10 patients were injected with autologous SVF (SVF subgroup) and monitored for 1.5 years. Pain assessment (VAS score) and functional activity (KOOS, KSS, Outerbridge, Koshino scores) were applied. SF was collected before and one week after PRP or SVF injections and tested for concentrations of 41 cytokines (Multiplex Assay). 
Findings: PRP subgroup performed better compared with the SVF subgroup according to KOOS, KSS, and VAS scores, while the SVF subgroup demonstrated superior results in Outerbridge and Koshino testing. In the PRP subgroup, a significant decrease in IL-6 and CXCL10 synovial concentrations was accompanied by an increase in IL-15, sCD40L, and PDGF-AB/BB amounts. The SVF subgroup demonstrated a significant decrease in synovial TNFα, FLT-3L, MIP-1β, RANTES, and VEGF concentrations while SF concentrations of MCP-1 and FGF2 increased. 
Conclusion & Significance: Intra-articular administration of SVF produced more pronounced improvements related to cartilage regeneration while PRP post-injection resulted in a better functional outcome and pain control. Both post-treatments have a potential for increased tissue regeneration, presumably due to the downregulation of inflammation and augmentation of synovial growth factor concentrations. This study was funded by Russian Ministry of Education and Science (Project no. 1021062512064-0).
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