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Three-dimensional finite element analysis of the

role of rectangular attachment in correcting canine torsion
Zhao Jinfu Wu Dingdan Zhou Rong et al
( Dept of Orthodontics Hospital of Stomatology Southwest Medical University Luzhou 646000)

Abstract Objective To explore the role of rectangular attachment in correcting maxillary canine torsion in clear
aligner by finite element analysis. Methods There were blank control group without attachments and rectangular at—
tachment group with different sizes and directions in this experiment. The three-dimensional finite element model of
the left maxillary canine rectangular attachment with different situation according to the rectangular attachment
group and the models of clear aligners were established. Two degrees clockwise rotation of the tooth axis was ap—
plied to the clear aligner. The simulation was performed in the MSC. Marc. Mentat software to observe the changes
in stress and displacement of each model with the change of the attachment. Results (1) The trend of canine dis—
placement and periodontal membrane stress distribution was consistent with or without the attachment but the ca—
nine displacement values and periodontal membrane stress values of the rectangular attachment group were larger
than those of the blank control group. The maximum displacement value of the canine with 3 mm-vertical rectangu—
lar attachment was 8. 42 times of that without the attachment. (2) When the rectangular attachments of the same size
were placed in different directions the maximum displacement values of the horizontal placement of the 4 mm and
5 mm groups were larger than the vertical direction and the two placement directions of the 3 mm group were not
much different; When the attachment was placed horizontally the maximum displacement of the canine was 3 mm
>4 mm >5 mm but it did not change much when placed vertically. Conclusion (1) The use of rectangular at—
tachments do not change the way of movement of instant canines. It only plays a synergistic role when the appliance
corrects the torsion of the canine. (2) The horizontal attachment of the rectangular attachment is more favorable to
correct maxillary canine torsion. The synergy is more obvious as the horizontal width of the attachment increases.
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