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Finite Element Analysis on Corticotomy-facilitated Orthodontic
Tooth Movement in Rat
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(1. Department of Orthodontics, Stomatological Hospital of Chongqging Medical University, Chongqing 401147 ,
China; 2. Chongqing Key Laboratory of Oral Diseases and Biomedical Sciences, Chongqing 401147, China)

Abstract: Objective To simulate the orthodontic tooth movement (OTM) after corticotomy in rat and analyze its
effects on mechanical distribution in dentoalveolar structures. Methods 3D finite element model of corticotomy-fa-
cilitated OTM in rat was established and the circumscribing corticotomy approach was simulated. The periodontal
ligament (PDL) and alveolar bone around the mesial root were partitioned according to direction of the orthodon-
tic load and corresponding part of the root. The initial displacement of the first molar and segmented alveolar bone
as well as the stress and strain in PDL and alveolar bone were calculated. Results The first molar presented a
tipping movement and the distal cusp showed the maximum displacement. Corticotomy could increase the relative
displacement of bone segment. The maximum principal strain in PDL concentrated on the mesial and distal cervi-
cal region, while the minimum principal strain concentrated on the distal apical region. Corticotomy could change
the distribution and magnitude of the maximum and minimum principal strain in PDL and Von Mises stress in alve-
olar bone. Conclusions Corticotomy can affect the mechanical distribution of orthodontic force in tooth and perio-
dontal tissues around, and hence facilitate regional bone remodeling to realize rapid OTM. The research findings
contribute to understanding the mechanism of corticotomy to facilitate OTM from the aspect of biomechanics.
Key words: orthodontic tooth movement; corticotomy; finite element analysis; biomechanics
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Fig.1 Reconstruction of teeth and alveolar bone in SD rat
(a) Teeth and skull of SD rat, (b) Separated teeth and

alveolar bone block
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Tab.1 Elements types and number of elements and nodes in finite

element models of OTM in rat
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Tab.2 Material properties in finite element models of OTM in rat
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Fig.2 Initial displacement of the first molar of SD rat
(a) Orthodontic model, (b) Corticotomy-facilitated orthodontic model
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(a) Orthodontic model, (b) Corticotomy-facilitated ortho-
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