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 ABSTRACT (upto 300 words)
Osteoarthritis of the knee remains one of the leading causes of chronic disability worldwide, with total knee arthroplasty (TKA) established as the gold-standard surgical treatment for end-stage disease. Despite excellent long-term survivorship, conventional manual instrumentation has been associated with variability in implant alignment, which may contribute to suboptimal functional outcomes and increased revision rates. Robotic-assisted TKA has emerged as a promising technique aimed at improving surgical precision; however, comparative data on its real-world functional benefit over conventional techniques remain limited. A prospective, comparative cohort study was conducted at a single tertiary care center, enrolling 120 patients undergoing primary TKA for primary osteoarthritis, allocated into robotic-assisted (n=60) and conventional manual (n=60) groups. Postoperative coronal alignment was assessed using standardized long-leg radiographs, and functional outcomes were evaluated at 6 weeks, 3 months, and 6 months postoperatively using the Knee Society Score (KSS) and Oxford Knee Score (OKS). Mean Knee Society Scores at 6 months were also significantly higher in the robotic-assisted group (88.4 ± 5.2 vs. 81.7 ± 6.8; p=0.02), with no significant difference in complication rates. These findings support the continued adoption of robotic-assisted platforms for improving surgical precision and short-term functional outcomes in TKA, with larger multicenter studies recommended to confirm long-term benefits.
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