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Mechanical responses from mandibular canine with different

movement types in Invisalign treatment

CAl Yong-qging®, YANG Xiao-xiang®, HE Bing-wei® ( a. Department of Chemical Engineering;
b. Department of Mechanical Engineering, Fuzhou University, Fuzhou 350000, China)

Abstract: Objective To compare mechanical responses from mandibular canine with different movement types in
orthodontic treatment with Invisalign. Methods Based on computed tomography images of the teeth and their
supporting tissues, the finite element model of the mandible and periodontal ligaments was established. The
translation, inclination and rotation movements of the canine in buccolingual direction were simulated to obtain dis-
placements and stresses of the canine and periodontal ligaments under the three different movements. Results
The initial movements of the canine and stress distributions on periodontal ligaments were mainly determined by
different movement types of the canine. The stress distributions on periodontal ligaments were similar when the
canine was in translation and inclination movements. The bodily movement trend of the canine was much larger in
rotation movement than that in translation movement under the same displacement magnitude. Conclusions The
mechanical responses and its degrees from canine would be different under different movement types. To get
better understanding with such different responses can help design more reasonable orthodontic treatment with In-
visalign, avoid the damage to periodontium and achieve the orthodontic treatment with less time.
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Fig.1 3D mandible model of the anterior section and the canine

designed to move
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Tab.1 Material properties, unit and node numbers of the finite

element model
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Tab.2 Initial displacements of the canine in each case
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Tab.3 Initial displacements of the canine in each case
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Tab.4 Initial movement trends of the canine in each case
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Tab.5 The maximum Von Mises stresses of periodontal ligaments

in each case
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Tab.6 The maximum tensile and compressive S; of periodontal lig-

aments in each case

S, B KPR 3/ MPa S, RN 1/ MPa
Trl 1.375 1.461
BB TR 0.857 1.340
T3 1.334 1.784
Rol 1.188 1.164
WS Ro2 1.245 1.057
Ro3 1.188 0.975
Til 1.168 0.962
g Ti2 1.888 1.875
Ti3 0.713 0.973
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Tab.7 Von Mises stresses and S; concentrated areas of periodontal

ligaments in each case
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