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Factors influencing the efficiency of maxillary expansion in clear aligner orthodontic treatment

Tang Ziwei, Jin Yu, Lai Wenli

State Key Laboratory of Oral Diseases & National Center for Stomatology & National Clinical Research Center for Oral
Diseases & Dept. of Orthodontics, West China Hospital of Stomatology, Sichuan University, Chengdu 610041, China
Correspondence: Lai Wenli, Email: wenlilai@scu.edu.cn

[Abstract] Objective To assess the factors influencing the efficiency of maxillary expansion during clear aligner treat-
ment (CAT). Methods A total of 54 nonextraction CAT patients undergoing maxillary expansion were selected. Base-
line data were collected, and crown lengths were measured via cone-beam computed tomography (CBCT). A model over-
lap was used to measure the maxillary expansion efficiency and torque changes. Linear analysis was performed to identify
factors influencing expansion efficiency. Results Single-factor linear analysis revealed that maxillary first-molar expan-
sion efficiency was significantly influenced by age, root length, crown-root ratio, attachment design, designed and actual
expansion amount, actual torque changes, and designed-actual torque changes (P<0.05). Stepwise multivariate linear ana-
lysis identified the crown-root ratio, attachment design, and designed and actual expansion amount as significantly affec-
ting maxillary first-molar expansion efficiency (P<0.05). Conclusion During CAT expansion treatment, to the focus
should be on the patient’s crown-root ratio. Bilateral attachment design and careful consideration of expansion amount
limits in treatment planning are crucial to enhancing patient expansion efficiency.
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Fig 1 Measurement of crown and root lengths of maxillary first molars using Invivo
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Fig 2 Model alignment and measurements using Geomagic Wrap 2021
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Tab 1 Baseline data on clinical characteristics
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Tab 2 Comparison of designed and actual expansion

for different tooth position
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Fig 3 Comparison of the amount of arch expansion and efficiency of arch expansion at different tooth positions
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Tab 3 One-way linear analysis of the efficiency of arch expansion of maxillary first molars
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Tab 4 Stepwise multifactorial linear analysis of arch

expansion efficiency of maxillary first molars
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