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Simulation of the new intraoperative reduction and fixation device was
applied to the finite element analysis of femoral shaft fractures”
WANG Wenbo .DING Haoyang »L1 Tao
(Chongqing Hospital of Traditional Chinese Medicine Orthopedics ,Chongqging 400012,China)

[Abstract] Objective To deeply understand the mechanical behavior of the new intraoperative reduction
and fixation device in the treatment of femoral shaft fractures,provide a theoretical basis for its safety and sta-
bility in clinical application, and conduct a linear multivariate analysis of the factors affecting stability.
Methods A total of 45 patients with femoral fractures admitted to Chongqing Hospital of Traditional Chinese
Medicine Orthopedics from January 1,2015 to November 1,2023 were retrospectively analyzed using three-di-
mensional CT data. The application effect of the new intraoperative reduction and fixation device in femoral
shaft fractures was simulated through finite element analysis. The displacement degree of fractures in three-di-
mensional space was evaluated and analyzed,and the risk factors that may cause displacement were ranked. A
fracture model including a new reduction and fixation device and a femoral shaft was constructed to simulate
different fracture types,locations.bone conditions and Kirschner needle parameters. A 350N axial load was ap-
plied,and the three-dimensional displacement at the fracture site was recorded. Results The degree of frac-
ture displacement varied under different conditions. Multivariate analysis showed that the type of fracture had
the greatest impact on displacement,followed by the fracture site,the patient’s bone condition,and the diame-
ter of the Kirschner needle. The material of the Kirschner needle had the least impact. Conclusion The new
device shows certain stability in different situations,but it is still affected by multiple factors. Comprehensive
consideration is needed when applying it in clinical practice.
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