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Investigation of stress distribution in healthy and arthritic knee joints after registering
3D files on the radiographic images
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Abstract
Knee arthritis is a prevalent health issue; most knee surgeries are performed for this condition. It primarily
affects older people, progresses slowly, and impacts various components of the knee joint. Due to the
destruction of articular cartilage in the knee over time, investigating joint destruction based on applied
stresses is crucial. This study utilized CT scans and MRI images with the Mimix software to extract 3D
knee joint models. A dedicated software developed in the MATLAB GUI environment was used to match
3D CT scan files with radiographic images. The final 3D knee joint model was created using Solidworks
software. Numerical simulations were then conducted using Abaqus software to calculate cartilage stresses
in healthy and arthritic knees. The study found that the amount of stress in the middle side of the knee joint
was consistently higher than on the lateral side. This difference was greater in arthritic joints than in healthy
ones, highlighting the importance of understanding stress distribution in the knee joint and its impact on
arthritis progression. The study methodology can help improve knee arthritis treatment strategies, as it
allows for the development of more accurate 3D models and simulations to understand joint mechanics
better.

Keywords: Knee Joint; Arthritis; Stress Distribution; Finite Element; Cartilage.
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+8.397e-02
+6.967e-04
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