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Three-dimensional finite element mechanical study of the treatment
of femoral neck fracture with cannulated screw combined with
fibular allograft*
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Abstract: [Objective] To investigate the biomechanical stability of cannulated screws combined with fibula allograft in the
treatment of femoral neck fractures, and to provide theoretical basis for a new clinical treatment method of femoral neck fractures.
[Methods] Three-dimensional finite element analysis was used to analyze the mechanical properties of cannulated screws
combined with fibula allograft in the treatment of femoral neck fractures. Based on the CT data of a 45-year-old male volunteer with
normal anatomy of the pelvis and femur, three-dimensional reconstruction, reverse engineering, finite element mechanical analysis
and other techniques were used to establish three-dimensional finite element models of the surgical methods of cannulated screws
combined with fibula allograft and multiple cannulated screws for mechanical analysis, and the biomechanical stability of the two
internal fixation configurations was evaluated. [Results] There was no significant difference in the distribution in the maximum

stress and displacement of the femoral head and neck cortex and the maximum stress within the bone tissue and internal fixation

WH B - 2023-07-13
*IEGIE )R TR RFIIIH (20222175); N T AEB X BHGHRIBTE (21-HDWS-068)
[SE{EVEH 1 14, E-mail: hwl3802516062@126.com; Tel: 13802516062



9325 41
2024 4F 4 A

EE2E TR
China Medical Engineering

Vol.32 No.4
Apr. 2024

between the cannulated screws combined with fibular allograft and multiple cannulated screws operation. However, the maximum

stress and displacement of the femoral head neck cortex and the maximum stress of the bone and internal fixation in the cannulated

screw combined with fibular allograft group were significantly lower than those in the multiple cannulated screw group.

[Conclusion] The mechanical stability of cannulated screws combined with fibular allograft is better than that of multiple

cannulated screws, which can provide good mechanical stability for the healing of femoral neck fracture, and provide mechanical

support after the femoral head necrosis, to prevent the collapse of the femoral head. It is an ideal surgical method for the treatment of

femoral neck fractures.

Keywords: femoral neck fractures; femoral head necrosis; biomechanics; three-dimensional finite element; cannulated screw;
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