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Development of a knee_joint ligament rupture simulator based on mechanical loads
and geometric conditions

Takeda, Ryo
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The knee ligament rupture mechanism based on the mechanical load condition

and the geometry was analyzed. First, a knee joint ligament experimetal setup consisting of a
universal material testing machine, a knee joint fixation jig, and a thermo- hygrostat chamber was
created. Porcine stifle joint was used as a substitute knee joint. The knee model was set in the
knee joint fixation jig, and the load was measured via a force sensor located between the material
testing mechine and the joint fixation jig.The material testing machine applied a cyclic
displacement to the knee model until the ligament was damaged.Then the mechanical property values,
such as the load,required for ligament damage was determined. Furthermore, the ligament geometry was
extracted from MRI by an image segmentation process. Based on the obtained mechanical properties
and geometry of the ligaments, a finite element analysis model capable of reproducing knee joint
ligament loads was constructed.
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(ANSYS Workbench19.1, ANSYS Inc.)
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