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Abstract

Focusing on the repair of intertrochanteric fractures, this study uses the most common Proximal
Femoral Nail Antirotation (PFNA) device as the test apparatus. Employing the finite element analysis
method, the study compares and analyzes the distribution characteristics of deformation and stress
in the femur and internal fixation device under static standing conditions for different angles (68°,
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64°, and 72°) between the main nail and the spiral blade. These findings are then compared with the
mechanical characteristics of a normal femur under the same conditions. The results indicate that the
maximum deformation of the femur in the 68° PFNA group most closely resembles that of a normal
femur, with the maximum equivalent stress concentrated at the bone nail. Compared to the 64° and
72° PFNA groups, the 68° configuration is more conducive to fracture healing, thereby validating 68°
as the optimal angle for femoral prosthesis repair.
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Figure 1. Schematic diagram of the femur model
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Figure 2. PFNA assembly diagram
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Figure 3. Femur mesh partition diagram
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Table 1. Number of nodes and elements
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(a) Equivalent stress (b) Maximum Principal Stress (c) Deformation Diagram

Figure 4. Stress and deformation contour maps of the normal femur
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Figure S. Total deformation maps of the intramedullary nail
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Figure 6. Equivalent stress maps of the intramedullary nail under different angles of PFNA groups
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Figure 7. Femur deformation contour maps under different PENA angles of PENA groups
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Figure 8. Equivalent stress contour maps of the femur under different angles of PFNA groups
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