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Abstract: [Objective] To investigate the mechanical effect of proximal fibula on posterior lateral tibial plateau fracture by finite ele-
ment analysis. [Methods] The CT data of a volunteer’s tibia and fibula were collected and imported into SolidWorks software to simulate 3
conditions, including the normal control (NC), posterolateral tibial plateau fracture with plate fixation and intact fibula group (IF) and postero-
lateral tibial plateau fracture with plate fixation and fibular fracture (FF). Under 250 N, 500 N and 1 000 N axial loads, the displacement of
the model of internal fixation and tibial fracture and under daily activities was measured. [Results] Compared with that of NC group, the Von
Mises stress of plates and screws in IF group and FF group was significantly increased with the increase of load (P<0.05). Under loads of 250
N, 500 N and 1 000 N, the IF group proved significantly less than the FF group in terms Von Mises stress of the plate [(20.3+1.5) MPa vs
(28.5+1.6) MPa, P<0.001; (42.3+1.6) MPa vs (59.4+1.7) MPa, P<0.001; (90.5+7.8) MPa vs (123.3+15.9) MPa, P=0.003] and the screw
[(24.4+3.1) MPa vs (35.7+2.5) MPa, P<0.001; (50.2+7.9) MPa vs (70.3+9.6) MPa, P=0.007; (101.1£15.7) MPa vs (143.7+16.4) MPa, P=
0.003]. With the increase of load, the displacement of fracture fragment and the displacement of medial tibial plateau in both groups were sig-
nificantly increased (P<0.05). Under the same load, the displacement of fracture fragment and medial tibial plateau in IF group were signifi-
cantly less than the FF group (P<0.05). [Conclusion] In posterolateral tibial plateau fractures, the intact fibula does improve the overall axi-
al stiffness of plates and screws, make lateral fracture fragment and medial tibial plateau more stable, and promote the healing of fracture.
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Figure 1. Three sets of geometric entity STP models. 1a: Normal tibiofibular model (NC); 1b: Posterolateral tibial plateau fractures with

plate fixation and intact fibula (IF); 1c: Posterolateral tibial plateau fractures with plate fixation and proximal fibular fracture (FF).
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Table 2. Parameters of tibiofibular and internal fixation materials
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Table 4. Comparison of displacement of fracture fragment and medial tibial plateau under different loads (mm, x =+s)
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Figure 2. Equal-effect force cloud image of fibula under different loads. The 250 N is equivalent to standing on two feet, the 500 N is
equivalent to standing on one foot; and thel 000 N is equivalent to walking slowly.
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