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INTRODUCTION: The number of patients undergoing total knee arthroplasty (TKA) has increased alongside the increasing diagnosis of knee osteoarthritis 

(KOA) associated with the aging population. Further, the accompanying increase in medical costs has become a serious social problem. This study aimed to 

create an artificial intelligence (AI) model that evaluates the Kellgren–Lawrence (K–L) grading system, which is a standard for assessing the severity of 

KOA using simple X-rays in the standing position and, even, in the supine position. Additionally, we will examine the focus of AI, especially in identifying 

early KOA, and extract their characteristics. 

METHODS: We included 2180 knees from patients (1526 female knees, mean age of 70.42 ± 12.15 years) who visited our clinic and had both standing and 

supine knee X-rays. We excluded cases and images of fractures, implant placement, collagen disease, infection, neoplastic lesions, and poor imaging. Three 

orthopedic surgeons conducted image analysis and categorized the K–L grading system into four groups: grades 0–1, 2, 3, and 4. We used FasterRCNN and 

ResNet50 to extract regions of interest from X-rays of the entire knee joint and utilized a convolutional neural network with AlexNet to determine the K–L 

grading. Further, we conducted training on supine images based on the answers generated in the standing position and verified the accuracy of K–L grading 

judgments. Furthermore, we evaluated 397 knees of different control groups that had simultaneous magnetic resonance imaging for meniscus, cartilage, 

subchondral bone plate, bone marrow lesion, and osteophytes. 

RESULTS: Cases classified by the K–L grading system as 0–1, 2, 3, and 4 accounted for 244, 871, 544, and 521, respectively. Of these cases, 70% were used 

for training, 10% for validation, and 20% for testing. After much research, we successfully created a model in X-rays of a standing position with an accuracy 

of 87.5%. The training and testing in the supine position using the same AI model demonstrated an accuracy of 82.3% and slightly lower correct response rates 

in grades 2 and 4 than those evaluated in the standing position, but both results were better than that of orthopedic surgeons. 

DISCUSSION: We successfully created an AI model with comparable accuracy to the orthopedic surgeon’s KOA assessment in the X-rays of standing position, 

even with supine. Therefore, the AI model emphasized evaluation items other than joint crevice narrowing compared to that of the surgeon. We hope that this 

study will be applied clinically to develop new criteria to reduce the exposure and time required for radiographic imaging and to promote early detection and 

therapeutic intervention of KOA, thereby reducing TKA in the future. 

SIGNIFICANCE/CLINICAL RELEVANCE: Early detection and therapeutic intervention of KOA using AI models and imaging studies of early KOA 

 

REFERENCES: N/A 

 

ACKNOWLEDGEMENTS: N/A 

 

ORS 2024 Annual Meeting Paper No. 2607


