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Numerical simulation on meniscus tears of Kknee joint
based on ANSYS

ZHU Shui-wen, CHEN Guo-ping, PENG Wei( Department of Mechanics, College of Civil Engineering
& Architecture, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China)

Abstract; Objective To study the distribution of stress, strain and effective surface pressure in knee joint with
meniscus tear. Methods Based on CT/MR scan image data and using the Mimics/ANSYS software, a three-
dimensional finite element model of knee joint (including upper/lower knee and meniscus) was established with
the principle of reverse engineering, while the treatment of articular cartilage and ligament was ignored in this
model. The mechanical responses from three models, i. e. healthy knee joint, knee joint with V-shape medial
meniscal tears, knee joint with longitudinal meniscal tears, under axial loading were analyzed and compared.
Results Under axial loading, healthy knee joint would transfer the majority of the compressive stress loads,
which were mainly concentrated in the lateral side of the middle part of meniscus, and the maximum contact pres-
sure appeared in the rear area of the middle part of meniscus. When the meniscus was torn, the maximum stress
appeared at the periphery of the tear, and the contact stress distribution of meniscus was significantly changed
due to the presence of the tear. Conclusions The meniscal tears can significantly influence the stress distribution
and peak stress of knee joint. According to the shape of torn meniscus, doctors can effectively find out position of
the stress concentration in meniscus, so as to determine the most important part that needs to be treated and re-
paired.
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Fig.1 Geometrical models of meniscal tears (a) V-shape tear,

(b) Longitudinal tear
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Tab.1 Material properties of the knee joint
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Fig.2 Contour of the knee joint (a) Stress, (b) Strain
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Fig.3 Contour of the healthy meniscus (a) Stress, (b) Strain
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Fig.4 Contour of the V-shape meniscal tears (a) Stress, (b) Strain
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Fig.5 Contour of the longitudinal meniscal tears (a) Stress, (b) Strain
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