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Abstract

Objective: A finite element analysis was performed on the biomechanics of double screws and
triple screws fixation for the treatment of Schatzker type I tibial plateau fracture to provide ideas
for clinical surgical design and selection. Methods: A three-dimensional finite element model of
Schatzker type I fracture of the tibial plateau was constructed using CT data of the lower limbs of a
healthy male volunteer. After the fracture model is fixed with different screw fixation methods, a
force load of 600 N is set above the tibial platform and the tibial model is firmly fixed at the same
time to simulate the force of the adult knee joint. The von Mises equivalent stress and shearing
force of the model under different fixing methods are compared. Results: The maximum von Mises
stress value of the double screw fixing system was 23.014 MPa, and the maximum von Mises stress
value of the three screws fixing system was 6.252 MPa. The maximum von Mises stresses of the
fracture block in the double-screw fixation system and the three-screw fixation system were 0.736
MPa and 2.158 MPa, respectively; the maximum von Mises stress of the tibia was 1.933 MPa and
1.991 MPa, respectively. Conclusion: The use of three screws to fix the fracture is more superior to
double screw fixation for the treatment of Schatzker type I tibial plateau fracture, which reduces
the risk of fixation failure and facilitates healing.
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Figure 1. The creation of fracture model of Schatzker type | medial tibial plateau fracture and two
screws fixation methods used in this study. A. Intact tibial plateau. B. Schatzker type | medial
tibial plateau fracture model. C. Double-screws fixation model. D. Triple-screws fixation model
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Figure 2. The loading and boundary conditions as well as the distribution of tibial finite
element model
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Table 1. Maximum stress of different components in two fixation method models
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Figure 3. Stress distribution of screws on models. Von Mises stress distribution (A), shear stress of XY axis (B), shear stress
of YZ axis (C) and shear stress of XZ axis (D) of double-screws fixation model. Von Mises stress distribution (E), shear
stress of XY axis (F), shear stress of YZ axis (G) and shear stress of XZ axis (H) of triple-screws fixation model
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Figure 4. Stress distribution of fracture fragment on models. Von Mises stress distribution (A), shear stress of XY axis (B),
shear stress of YZ axis (C) and shear stress of XZ axis (D) of double-screws fixation model. Von Mises stress distribution
(E), shear stress of XY axis (F), shear stress of YZ axis (G) and shear stress of XZ axis (H) of triple-screws fixation model
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Figure 5. Stress distribution of tibia on models. Von Mises stress distribution (A), shear stress of XY axis (B), shear stress of
YZ axis (C) and shear stress of XZ axis (D) of double-screws fixation model. Von Mises stress distribution (E), shear stress
of XY axis (F), shear stress of YZ axis (G) and shear stress of XZ axis (H) of triple-screws fixation model
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Figure 6. Comparison of mean stress value of two models. A. screws system; B. bone system; C. overall mean stress
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