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Biomechanical Characteristics of Proximal Femoral Nail
Anti-Rotation for Femoral Intertrochanteric
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Abstract Objective: To simulate the biomechanical characteristics of proximal femoral nail anti-rotation (PFNA) in trea-
ting Al. 3 type femoral intertrochanteric fracture under the vertical force of gait cycle. Methods: The CT images of an eld-
erly female hip fracture patient were recruited and used to reconstruct three-dimensional model of proximal femur in Mim-
ics. The 3D model of PFNA was constructed in SolidWorkand, and these two models were assembled. Then components
were exported to Hypermesh for pre-processing,and finally output for calculation in LS-DYNA. Results: The stress of PF-
NA was concentrated on helical blade and nail,and it gradually decreased and increased again after reaching the peak. The
maximal displacement of PFNA was 6. 74 mm at the tip of helical blade, then followed by nail with 1. 79 mm and the loc-
king bolt with 0. 83 mm. The angle of the head-neck fragment included three directions, which gradually decreased and
maintained at 2. 5° after reaching the peak. The results showed that the stress and displacement of femur mainly occurred
between the plantar stepping phase and the toe off phase,the maximal stress was concentrated in the joint between the me-
dial side of head-neck fragment connect with shaft,and maximal displacement of femur head located in the medial side. The
stress and displacement of PENA mainly occurred between the plantar stepping phase and the toe off phase. The maximal
stress was concentrated at the conjunction of helical blade and nail. The maximal displacement of helical blade located on
the tip. Conclusion: The changes of stress and displacement of PFNA and femoral in intertrochanteric fracture are not com-

pletely synchronized with the gait cycle, which shows a certain lag.
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