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Mechanical analysis of the distal tibia posterior locking plate fixation for posterior 

Pilon fracture   
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Abstract 

BACKGROUND: Open reduction and internal fixation has been confirmed to treat posterior Pilon fracture, but choosing 

which fixation scheme is still under discussion. 

OBJECTIVE: To explore the biomechanical properties of posterior Pilon fracture after repaired by two different fixation 

methods, thus providing reference for selecting an appropriate fixation scheme. 

METHODS: Twenty right artificial femurs were randomized into two groups A and B, and the models of posterior Pilon 

fracture were established based on its characters and classification. The group A received with 5 holes distal tibial 

posterior locking plate fixation, and the group B underwent two 3.5 mm of cortical screws from back to front bicortical 

fixation, followed by placed in the InstronElectroPulsE3000 universal electronic static and dynamic materials testing 

systems, vertical speed loaded until internal fixation failure, the loading was recorded when different steps appeared. 

RESULTS AND CONCLUSION: (1) After loading, none of groups presented with screw bent or broken. (2) The axial 

load when appeared with 0.5, 1.0, 1.5, and 2.0 mm steps in the group A was higher than that in the group B, and the axial 

load significantly increased with fracture fragment displacement increasing (P < 0.05). (3) The biomechanical test shows 

that the distal tibial posterior locking plate fixation is better than screws in the treatment of posterior Pilon fracture. 

Subject headings: Tibia; Fractures, Bone; Internal Fixators; Biomechanics; Tissue Engineering 

Funding: the National Natural Science Foundation of China, No. 81350017 
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Table 1  Biomechanical parameters of the artificial tibia  
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Figure 1  Images of a 46-year-old male 

patient with posterior Pilon fracture 
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Figure 2  Images of a 50-year-old male patient 

with posterior Pilon fracture 
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Figure 3  Models of the posterior Pilon fracture based on its 

characters 
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Figure 4  The experimental samples 
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Figure 5  The mean load-displacement curves in the two groups 
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Table 2  Characters of the posterior Pilon fracture   

�� �����(cm) �	
�(cm

�
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(%) 

1 5.39 3.32 8.66 38.34 

2 6.02 3.79 9.31 40.71 

3 3.08 3.56 17.15 20.76 

4 3.88 4.52 15.16 29.82 

5 3.10 3.32 9.62 34.51 

6 3.16 3.87 11.09 34.90 

7 4.10 4.29 12.19 35.19 

8 3.41 3.50 13.00 26.92 

8 2.71 3.11 11.53 26.97 

10 3.09 3.13 11.95 26.19 

11 3.77 4.03 14.15 28.48 

12 3.87 4.21 14.36 29.32 

13 3.90 4.06 8.25 49.21 

14 3.46 2.98 10.86 27.44 

15 2.87 3.18 12.03 26.43 

16 3.27 1.96 10.61 18.47 

17 2.51 3.44 9.68 35.54 

18 7.24 4.18 9.92 42.14 

19 2.93 3.34 14.09 23.70 

20 3.46 2.86 11.75 24.34 

21 3.09 5.58 14.08 39.63 

22 3.34 2.77 11.37 24.36 

23 2.24 2.86 11.54 24.78 

��� 3.65 3.56 11.84 30.06 

 

� 3  �
�����������              (x

�

±s�n=10�N) 

Table 3  Comparison of the axial load in the two groups   
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������ 273.3±26.4 530.0±45.5 768.1±65.2 1 009.7±86.2 

��� 244.2±1.3 445.8±3.5 665.1±6.6 835.6±2.0 

F 10.86 34.00 76.48 135.68 

P 0.04 0.00 0.00 0.00 
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