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Preliminary finite element analysis of percutaneous screw fixation of Schatzker type I tibial plateau fracture WANG
Li. The First Affiliated Hospital of China Medical University ,Shenyang 110001, Liaoning , China

ABSTRACT Objective:To compare the stress changes and displacement of Schatzker I tibial plateau fracture screw fixa-
tion model under different loads. Methods: The three-dimensional CT images of the knee joint of a healthy male volunteer were
selected to establish the three-dimensional model,and then the Schatzker I tibial plateau fracture model and screw fixation
model were established. Simulate the two stress conditions of each model when standing on one foot and standing on two feet,
the stress changes of tibia,split bone block and cannulated screw and the displacement between fractures were observed and
compared. Results: When standing on both feet,the model with the largest stress value of hollow screw,split bone block and
tibia was the improved triangular support fixation model group, and the model with the largest displacement in the Z-axis direc-
tion of the overall model was the conventional screw fixation model group. When standing on one foot, the model with the largest
stress value of hollow screw, split bone block and tibia was the improved triangular support fixation model group,and the model
with the largest displacement in the Z-axis direction of the overall model was the conventional screw fixation model group.
Conclusion; The lowest stress value of split bone block and screw is the palisade screw fixation model ,and the largest is the
improved triangular support fixation model. The Z-axis displacement of the conventional screw fixation model is the largest, and
the displacement of the fence screw model is equivalent to that of the improved triangular support screw model.

KEYWORDS Tibial fractures; Finite element analysis
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Fig.4 Under 25 ON load, stress and displacement distribution of three fixing methods (a,screw stress;b,split bone stress;c,tibia stress;d,Z-axis dis-

placement) 4a. The conventional screws fixation model ~4b. The improved triangular support screws fixation model 4c. Fence screws fixing model
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Fig.5 Under 500 N load,stress and displacement distribution of three fixing methods (a,screw stress;b,split bone stress;c,tibia stress;d,Z—axis dis-
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placement) 5a. The conventional screws fixation model ~ 5b. The improved triangular support screws fixation model ~ 5e. Fence screws fixing model
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Tab.2 Under 250 N load , the max/average value of screw,split bone and tibial stress,and Z-axis displacement of three fixing

methods
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Tab.3 Under 500 N load , the max/average value of screw, split bone and tibial stress,and Z-axis displacement of three fixing

methods
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