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Biomechanical Analysis of Plate Internal Fixation Treating the Fifth
Metacarpal Neck Fracture based on Finite Element Method
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ABSTRACT Objective: To establish three kinds of internal fixation plate models by dimensional finite element method(FEM), com-
pare their stabilities and provide references for the early clinical function rehabilitation of fifth metacarpal neck fracture. Methods: A
healthy, male volunteer was chosen and got CT scan images, using three dimensional finite element software to simulate internal fixation
models of the fifth metacarpal neck fracture. Three methods of plates were used to fix the fracture. The maximum relative displacement
of fracture sections and maximum stress of plates were observed and compared between three kinds of models. Results: In the three meth-
ods of plates, The maximum displacements of fracture sections in group 1, 2, 3 were 0.189775mm, 0.181428mm, 0.224299mm and the
maximum stress of plates were 1.20KPa, 1.00KPa, 1.39KPa respectively. The second method had the smallest displacement and stress.
Conclusions: Straight plate with three screws in the proximal and two in the distal could get more stability and safety for the early func-
tion rehabilitation of the fifth metacarpal neck fracture. It was an ideal method for the fifth metacarpal neck fracture.
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Fig. 3.1 FEM mesh model of Method 1
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Fig. 3.2 FEM mesh model of Method 2
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Fig.1 The model of fifth metacarpal Fig.2. 1 Plate model of method 1 Fig. 2.2 Plate model of method 2 Fig. 2.3 Plate model of method 3
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Table 1 Material properties of the FEM model of the fifth metacarpal neck fracture internal fixation
Material Unit type Elastic Modulus Poisson's Ratio
The fifth metacarpal neck Solid92 10000 MPa 0.3
Plates internal fixation Solid85 110000 MPa 0.33
3.1 3.2 33

Fig. 3.3 FEM mesh model of of Method 3



- 4058 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol1l5 NO.21 JUL.2015

iy
4.1 (m)
Fig. 4.1 Displacement distribution (m) of
Method 1
e — L — e
5.1 (Pa)

Fig. 5.1 Stress distribution (Pa) of Method 1
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Fig. 5.2 Stress distribution (Pa) of Method 2 Fig. 5.3 Stress distribution (Pa) of Method 3
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Fig. 7 Maximum stress of the fifth
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