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Efficacy of Al Orthopedics Robot Navigation-Assisted Total Knee
Arthroplasty in Treating Severe Knee Osteoarthritis

Liu Gejun, Liu Peitai, Wei Jihu, Song Wenquan, Wu Shuozhu, Qian Feng
( Department of Joint Surgery, Bengbu First People's Hospital, Bengbu 233000,China )

Abstract  Objective: To explore the clinical efficacy of Al orthopedics robot navigation-assisted total knee arthroplasty
in treating severe knee osteoarthritis. Methods: A retrospective analysis was performed on 36 patients who underwent
knee arthroplasty at Bengbu First People’s Hospital between December 2022 and April 2024. Based on whether the HUR-
WA orthopedic robot navigation system was used during the surgery, patients were divided into the experimental group
(Al-assisted TKA) and the control group (traditional TKA), each group included 18 patients. The Al technology perfor-
mance results of the evaluation test group include segmentation accuracy, segmentation speed, platform compatibility,
and data universality. At the same time, the postoperative lower limb force line error, knee joint mobility, American Knee
Society Score (KSS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), and the incidence of
surgery-related complications were compared between the two groups of patients. Results: All 36 patients were followed
up for an average duration of (12£2.1) months. The Al technology in the experimental group demonstrated performance
results that met clinical needs, encompassing segmentation accuracy, segmentation speed, platform compatibility, and
data interoperability. One year post-surgery, the lower limb alignment error in the experimental group was (0.7°£0.3°),
significantly lower than that of the control group (2.8°10.9°), with a statistically significant difference (P<0.001). In
terms of knee joint function one year post-surgery, the experimental group exhibited a range of motion of (118.5°%8.2°),
significantly higher than that of the control group (102.3°£10.5°). Additionally, the KSS in the experimental group was
(91.2%5.3), notably higher than that of the control group (84.9£3.2), while the WOMAC score in the experimental group
was (12.6£4.1), significantly lower than that of the control group (14.7%4.8), with all differences being statistically sig-
nificant (P<0.001). In the experimental group, one case of superficial knee joint infection occurred post-surgery and was
successfully treated with simple debridement. In the control group, one patient experienced joint stiffness following knee
replacement surgery, which improved after closed manual manipulation under anesthesia, and another patient reported pain
post-surgery, which was alleviated with a local nerve block. Conclusion: TKA is an effective method for treating end-stage
knee osteoarthritis. The artificial intelligence-based orthopedic robotic navigation system excels in technical performance
and can significantly enhance the efficacy and precision of total knee arthroplasty, making it worthy of clinical promotion.
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