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Abstract : Objective ~ To explore the effect of attachment wear on tooth movement in clear Aligner treatment, and
to provide references for improving the efficiency of orthodontic treatment. Methods The tooth cone bean
computed tomography ( CBCT ) scanning data were obtained, and the tooth model was established and
assembled with the worn and complete attachment, respectively. When the appliance applied 2° distal torsion,
0.25 mm distal displacement, 0.1 mm depression displacement and 0. 1 mm elongation displacement to the
teeth, the changes of tooth displacement, periodontal ligament stress and root equivalent stress in the worn and
complete attachment groups were compared. Results When the clear Aligner was used to apply distal torsion
and elongation displacement to the teeth, the maximum tooth displacement decreased significantly, and the worn
attachment caused the teeth to move obliquely when the distal translation and elongation displacement occurred.
When the tooth was subjected to distal torsion, distal translation, depression and elongation, the maximum
principal stress of periodontal ligament and the equivalent stress of tooth root decreased when the worn
attachment caused the tooth to be subjected to distal torsion, distal translation, depression and elongation.
Conclusions Attachment wear will affect the efficiency of tooth rotation and elongation.When the attachments are
obviously worn, they should be replaced in time to ensure normal function of the attachments.
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Fig.1 Complete attachment and worn attachment and their meshing (a) Tooth with complete attachment, (b) Tooth

with worn attachment, (c¢) Worn attachment, (d) Comparison between worn attachment and complete attachment,

(e) Section grid diagram, (f)Tooth meshing
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Fig.2 Schematic of orthodontic force loading on the tooth
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Fig.3 Comparison between complete attachment group and worn attachment group during distal torsion

(a) Total displacement, (b)Maximum principal stress of periodontal ligament, (c) Von Mises stress of tooth root
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Fig.4 Comparison between complete attachment group and worn attachment group during distal translation (a) Total displacement,

(b) Maximum principal stress of periodontal ligament, (c) Von Mises stress of tooth root
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Fig.5 Comparison between complete attachment group and worn attachment group during depression displacement
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Tab.1 Comparison of tooth movement results between complete attachment group and worn attachment group
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