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[Abstract] Objective This study aims to analyze the biomechanics of three kinds of rigid internal fixation methods
for condylar head fractures. Methods A three dimensional finite element model of the normal mandible was construct-
ed. It was then used to prepare condylar head fracture finite element model and three kinds of rigid internal fixation finite
element model (unilateral tension screw, bilateral tension screw, tension screw+titanium plate). The mechanical character-
istics and changes of the mandible condyle under the same mechanical conditions were compared among the three differ-
ent rigid internal fixation methods. Results The maximum equivalent stress and displacement of the non-free end of
condyle under the rigid internal fixation method of unilateral tension screw were 71.03 MPa and 4.72 mm, respectively.
The maximum equivalent stress and displacement of the free end of condyle were 78.45 MPa and 4.50 mm, respectively.
The maximum stress of fracture suture was 3.27 MPa. The maximum equivalent stress and displacement of the non-free
end of condyle under the rigid internal fixation method of bilateral tension screw were 70.52 MPa and 4.00 mm, respec-
tively. The maximum equivalent stress and displacement of the free end of condyle were 72.49 MPa and 3.85 mm, re-

spectively. The maximum stress of fracture suture was 2.33 MPa. The maximum equivalent stress and maximum dis-

placement of the non-free end of condyle under the rigid
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internal fixation method of tension screw-ttitanium plate

were 67.26 MPa and 2.66 mm, respectively. The maxi-
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free end of condyle were 69.66 MPa and 2.50 mm, respectively. The maximum stress of fracture suture was 2.18 MPa.

Conclusion The tension screw+titanium plate rigid internal fixation method is the most conducive to biomechanical

distribution for condylar head fractures.
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Fig 1 Three-dimensional finite element models of the normal mandible and three kinds of rigid internal fixation methods for condylar head

fractures
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Fig 2 Stress and displacement analysis of the normal mandible
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Fig 3 Stress and displacement analysis under the rigid internal fixation method of unilateral tension screw
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Fig 4 Stress and displacement analysis under the rigid internal fixation method of bilateral tension screw
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Fig 5 Stress and displacement analysis under the rigid internal fixation method of tension screw-titanium plate
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