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Parametric Study on Screw Layout of Internal Fixation System of
Femoral Shaft Fracture Based on Orthogonal Experiment

SHENG Wei', JI Aimin', CHEN Changsheng'*, Fang Runxin'
(1. School of Mechanical and Electrical Engineering, Hohai University, Changzhou 213022, Jiangsu, China;
2. Changzhou Orthmed Medical Instrument Co. , Ltd. , Changzhou 213022, Jiangsu, China)

Abstract: Objective To evaluate the effects of locked plates with different screw layouts on stability of the internal
fixation system for femoral shaft fracture, so as to provide guidance for clinical study on screw layout of the inter-
nal fixation system for femoral shaft fracture. Methods Orthogonal test design method was used with 4 groups
of screws at 3 parametric levels. Biomechanical properties of the internal fixation system for femoral shaft fracture
under 9 screw layouts were analyzed respectively by the finite element method, and 4 inspection indices, namely,
the maximum equivalent stress of the plate, the screw and the femur, and the maximum axial displacement of the
internal fixation system were obtained from each group of the experiment, and the orthogonal test weight matrix a-
nalysis method was conducted for data analysis. Results The influences of different screw parameters on stabili-
ty of the internal fixation system varied, and the maximum weights of the 4 sets of screw parameters in stability of
the internal fixation system were 13. 86%, 7. 57%, 7.53% and 5. 91%, respectively. Conclusions The best scheme
for screw layout in orthogonal test is the screw with none-fixed threaded holes in the first group, the single cortical
screws with fixed threaded holes in the second group and the double cortical screws with fixed threaded holes in
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the third and fourth group.

Key words: femoral shaft fracture; screw layout; orthogonal experiment; parameterization; weight matrix; finite

element analysis
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