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ARTICLE INFORMATION ABSTRACT
Original Research Paper The aim of this study is comparison of three common internal fixation techniques and one new fixation
Received 07 February 2016 technique for tip of lateral malleolar fracture using finite element analysis. The common technique uses

Accepted 15 March 2016

Available Online 30 April 2016 a third tubular plate with five holes along the five screws for bone fixation. The new technique that is

presented in this study is to add a tensile wire to the first technique to improve performance of fixation.
In the third technique, a long internal screw is used to connect two parts of fractured bone. In the fourth

Keywords:

Fim’a technique two mounted pins in the bone are connected to the mounted screw in the top region of the
Tip of Lateral Malleolar bone which is a tension bond. 3D finite element models of fibula and tibia were generated based on
Fixation computed tomography data that was used for analysis. The model of fixation parts has been added to

Finite Element Method this model. The simulated results indicated that the most stress was created under the axial bending

loads and the stress values decreased with the second technique. However, the results show that the
displacement at the fracture under axial bending is more than torsion load. Because of high stresses in
the holes of the plate in the first technique, it is recommended to use external fixation to improve this

technique.
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Fig. 3 Modelling of internal fixation techniques for tip of lateral
malleolar fracture: a) First and second techniques, b) Third technique
and c) Forth technique
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Fig. 1 Internal fixation techniques for tip of lateral malleolar fracture:
a) First technique, b) Second technique, c) Third technique and d) Forth
technique
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Fig. 5 a) Axial bending load and b) Axial torsion load
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Fig. 4 Wire modelling: a) Second technique and b) Forth technique
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Fig. 7 Displacements at the fracture under axial bending load: a) First technique, b) Second technique, c) Third technique and d) Forth technique
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Fig. 9 Displacements at the fracture under axial torsion load: a) First technique, b) Second technique, c) Third technique and d) Forth technique
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Fig. 10 Stress at the fibula under axial bending load: a) First technique, b) Second technique, c) Third technique and d) Forth technique
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Fig. 11 Maximum stress (MPa) at the fibula under axial bending load:
a) First technique, b) Second technique, c¢) Third technique and d)
Forth technique
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Fig. 12 Stress at the fibula under axial tortion load: a) First technique, b) Second technique, c) Third technique and d) Forth technique
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Fig. 16 Stress at the third technique screw under axial bending load
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Fig. 17 Stress at the forth technique pins under axial bending load
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Fig. 13 Maximum stress (MPa) at the fibula under axial tortion load: a)
First technique, b) Second technique, c) Third technique and d) Forth
technique

8 I3 S oyl s (Ul Sl o 55 i 18 U5
Tk (d 5 pom Sloyd 2ok (€ pss Slayo b (0 ol Gloys )b (B 10 (caom
plez Gy

1.3e9 ] I
1.2e9
1e9

8.7e8
7.2e8
5.8e8
4.3e8
2.9e8
14e8
1.1e5

unit: Pa

a b
Fig. 14 Stress at the plate under axial bending load: a) First technique
b) Second technique
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Fig. 15 Stress at the screws under axial bending load: a) First technique
b) Second technique
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Fig. 20 Stress at the third technique screw under axial torsion load
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Fig. 21 Stress at the forth technique pins under axial torsion load
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Fig. 18 Stress at the plate under axial torsion load: a) First technique b)
Second technique
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Fig. 19 Stress at the screws under axial torsion load: a) First technique
b) Second technique
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