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ABSTRACT

Objective: To evaluate the association between anterior tooth movement assessment indicators using the
Tooth Movement Assessment (TMA) function and the number of refinement sets required during Invisalign
treatment. Materials and Methods: This retrospective analytical study included 140 patients treated with
Invisalign. Clinical characteristics compliance record and extraction plan were collected from treatment records.
Number of refinement sets and number of anterior tooth movement indicators were obtained from ClinCheck
software utilized Tooth Movement Assessment (TMA) function and classified by movement type and complexity
level (moderate and advanced indicators). Poisson regression was used to evaluate the association between
anterior tooth movement indicators and the number of refinement sets. Results: Moderate anterior mesiodistal
root movement indicators were significantly associated with an increased number of refinement sets (p < 0.001).
Advanced anterior mesiodistal root movement indicators were also significantly associated with the number of
refinement sets (p = 0.012). Conclusion: Moderate and advanced anterior mesiodistal root movement
indicators were significantly associated with the number of Invisalign refinement sets. These findings may help
clinicians assess the tendency of refinement requirements during Invisalign treatment planning.
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Crude RR P-value Adjusted RR P-

(95%Cl) (95% CI) value
Age 1.00 (0.99-1.01) 0.788 1.00 (0.99-1.02) 0.472
Extraction treatment 1.05 (0.76-1.45) 0.769 1.05 (0.76-1.46) 0.754
Moderate intrusion indicators 1.18 (1.06-1.31) 0.002* 1.06 (0.97-1.16) 0.224
Advanced intrusion indicators 1.04 (1.00-1.10) 0.073

Moderate extrusion indicators

1.19 (0.86-1.66)

Advanced extrusion indicators

Moderate rotation indicators 1.31 (1.02-1.67) 0.033* 1.25 (0.99-1.58) 0.066
Advanced rotation indicators 1.68 (1.10-2.55) 0.017* 1.39 (0.96-2.00) 0.079
Moderate mesiodistal root movement indicators 1.23 (1.15-1.32) <0.001*  1.19 (1.09-1.29) <0.001*
Advanced mesiodistal root movement indicators 1.22 (1.07-1.39) 0.003* 1.15 (1.03-1.29) 0.015*
Moderate buccolingual root movement indicators 1.09 (1.00-1.20) 0.060

Advanced buccolingual root movement indicators 1.07 (0.78-1.49) 0.666

61 p #aendn 0.05; NA = ldaansalemsianesile
@18a: RR = risk ratio; Cl = confidence interval
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