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Analysis of Ankle Joint by Three-Dimensional Finite Element

——Biomechanical Character of the Soccer Ankle
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Abstract Objective: To study the variables of stress on cartilage surface of ankle joint under different posture and load con-
ditions, and to analyze the biomechanical characteristics of the soccer ankle by three-dimensional finite element model (3-D
FEM) method. Methods: A 3-D FEM of normal adult ankle was established through spiral CT images and meshed. The
stress distribution on the surface of talus when kicked football from close and distant site under position of ankle joint in
plantar flexion 45°and 35° were analyzed. Results: (D We established two groups of 3-D FEM with plantar flexion 45°and
35°, the former: 220876 nodal points, 1280039 elements, the other: 178163 nodal points, 1036740 elements. @ We got the
von-mises stress of ankle joint under 4 different conditions via calculating the data. Conclusion: (D The tibiotalar and talofib-
ular articular surface are predilection sites of cartilage damage and inflammation of football ankle. @ Playing football at 45°
plantar flexion can protect football players from soccer ankle.
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