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Finite Element Analysis for the Elucidation of Fracture Mechanisms Considering Human Action
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Abstract: Total hip arthroplasty is widely performed worldwide, but one of the postoperative complications is periprosthetic hip fracture

of the femur. However, the mechanisms and conditions under which this fracture occur are not fully understood. Therefore, the

objective of this study was therefore to perform an analysis taking falls into account in order to ascertain whether muscles influence

fractures. A model with attached ligaments and muscles were created and the effect of falls were checked. The result of the comparison

with reference to the actual fracture line is that the influence of the ligaments was confirmed to be significant.
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Figure 1. Model diagram
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Figure 2. Stress analysis schematic diagram
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Table 1. Physical properties table

Part Young's modulus  Poisson's ratio
[MPa]
Femur '+ 12000 0.4
Ligament % 260 0.3
Muscle ¢’ 3.113 0.3
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Figure 3. A hip joint model stress distribution map
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(red dotted line : secondary fracture line)

Figure 4. Comparison diagram with fracture line
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