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Quantifying features from X-ray images to assess early stage knee osteoarthritis

Knee osteoarthritis (KOA) is a progressive degenerative joint disease and a leading cause of disability
worldwide. Manual diagnosis of KOA from X-ray images is subjective and prone to inter- and intra-
observer variability, making early detection challenging. While deep learning (DL)-based models offer
automation, they often require large labeled datasets, lack interpretability, and do not provide quantitative
feature measurements. Our study presents an automated KOA severity assessment system that integrates a
pretrained DL model with image processing techniques to extract and quantify key KOA imaging
biomarkers. The pipeline includes contrast limited adaptive histogram equalization (CLAHE) for contrast
enhancement, DexiNed-based edge extraction, and thresholding for noise reduction. We design customized
algorithms that automatically detect and quantify joint space narrowing (JSN) and osteophytes from the
extracted edges. The proposed model quantitatively assesses JSN and finds the number of intercondylar
osteophytes, contributing to severity classification. The system achieves accuracies of 88% for JSN
detection, 80% for osteophyte identification, and 73% for KOA classification. Its key strength lies in
eliminating the need for any expensive training process and, consequently, the dependency on labeled data
except for validation. Additionally, it provides quantitative data that can support classification in other OA
grading frameworks.



