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Abstract

OBJECTIVE: To offer a scientific basis on treating Class 111 malocclusion more well and avoiding
injuring TM] by establishing and using three-dimensional finite element model (FEM) of Crani-
omaxillofacial Complex, analyze the influence on Temporomandibular joint (TM]) of reactive force
of different protraction direction. METHODS: Establish a complete three-dimensional (3-D) finite
element model which includes TM]J, imitate the force pattern of maxillary protraction, exert a giv-
en force on chin and change the protraction direction. The displacement and stress distribution in
the TM] were analyzed. RESULTS: 1. Stress distribution: the biggest stress points appeared in the
loading position after loading nodal force from different points of view. 2. Displacement: In a cer-
tain angle on the nodal force, the model produces tiny displacement change. The largest position
displacement produced in loading part, mandible displacement decrease from front to rear grad-
ually. When the nodal force and angle change, the nodal displacement increases with the nodal
force increases, decreases with the increase of the angle. CONCLUSIONS: 1) The mandible rotates
clockwise in the process of protraction; 2) 37° is the right angle, not only making the maxillary
translation but also protecting the TM].
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Figure 1. Craniofacial 3D finite element model
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Figure 3. Jaw stress
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Figure 4. Stress distribution of maxilla and mandible when 37° [2]
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Figure 5. Displacement of maxilla and mandible when 37° [2]
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