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Verification and evaluation on induction scheme for bodily

movement of incisor in children

ZHU Chun-fang, HE Bing-wei( School of Mechanical Engineering and Automation, Fuzhou University,
Fuzhou 350108, China)

Abstract: Objective In order to analyze and evaluate the feasibility and effectiveness of induction scheme for
bodily movement of incisor in children, the size, orientation and position of the force on tooth surface were esti-
mated and analyzed. Methods The orthodontic jaw from a child was scanned to establish the 3D solid model in-
cluding mandibular incisor, periodontal ligament and alveolar. Initial strain distributions on outer surface of the
periodontal ligament were calculated by software Abaqus, and then the positive strain as the stimulation of the
tooth movement was used to simulate the inducted effects from the inducer which was changed twice in succes-
sion. Results The rate of orthodontic tooth movement was about 0.27 mm per week, and the total displacement
during an induction period was about 1 mm per month, showing it was in accordance with the real inducted effects
The present study proved the feasibility of induction scheme for bodily movement of incisor
in children and provided reference for formulation and optimization of induction scheme in clinic.
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in clinic. Conclusions
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Tab.1 Material parameters of the dental tissues
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Fig.1 Loads, boundary conditions and interactions of

the mandibular incisors
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Fig.2 Relationship between strain magnitude and tooth velocity
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Fig.3 Flow chart of the induction process
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Fig.4 Tooth movement rate in corresponding weeks
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Fig.5 Position of mandibular incisor at the beginning of incisor
induction (a), the end of first induction cycle (b), and the end of

second induction cycle (c¢) in children
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Fig. 6 Stress distributions on periodontal ligament at the beginning

of incisor induction (a), the end of first induction cycle (b), and

the end of second induction cycle (c¢) in children
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