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ABSTRACT Objective:To establish a 3D finite element model of normal knee joint involved its meniscus,which can be
used to simulate the anatomical morphology and characteristics of human knee joint, to verify the validity of the model by pre-
liminary FEA mechanical analysis,and explain partially biomechanical mechanisms of meniscus. Methods: CT and MRI data
were harvested by scanning the knee joint of a healthy male volunteer,and then these data were imported into Mimics 10.01
software and Geomagic Studio software to constructed the 3D models of tissue structures of knee joint. These models were com-
bined to constructed the 3D model of intact knee joint and meshed in ANSA software. Therefore the finite element model of in-
tact knee joint was established. Finally,after the definition of its material behavior,boundary conditions and loading. The finite
element model of knee joint was analyzed and verified using ANSYS software. Meanwhile The biomechanical properties of
meniscus were analyzed. Results: The complete knee finite element model composed of bone ,meniscus, articular cartilage , and
major ligaments was established. It could effectively simulate the anatomical morphology and characteristics of knee joint and
its meniscus. The contact area of medial meniscus was 771.05 mm?,while the contact area of lateral meniscus was 634.31 mm?,
and the ratio was 1.216. The stress distribution was uniform,but the stress of the medial meniscus was higher than that of the
lateral meniscus,and the peak stress located in the posterior horn of the medial meniscus and the anterior homn of the lateral
meniscus, respectively,and the peak stress value was 4.11 MPa. The maximum displacement of the meniscus was located in
body,and the displacement of the medial meniscus was more remarkable than that of the lateral meniscus,and the maximum
displacement value is 0.33 mm. The obtained finite element analysis results corresponded to that reported in the literature,
which mean the model’s reliability. Conclusion: The established finite element model of knee joint are proved to be have valid-
ity,and is a useful model for finite element analysis of meniscus tear and menisectomy. The results of finite element analysis
can explain partially biomechanical mechanisms of meniscus which can provide theoretical guidance for clinical treatment of
meniscus injury.
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Tab.1 Material property sheet
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Tab.2 Ligament material parameters(MPa)
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Fig.4 Meniscus displacement distribution
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