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Abstract

Abstract:

Introduction:

Diagnostic tools in orthodontics include radiographs, photographs and diagnostic
casts. In the last decade, 3D scanners and digitally reconstructed dental models
have been widely used in the diagnosis and treatment planning of orthodontic
patients (1). Superimposition of serial 3D dental casts is a good tool to detect
morphological, developmental, therapeutic or pathological changes and is much
preferable compared to models obtained through radiography, because direct
intraoral 3D casting or scanning is a method without risk and without worrying
about the dangers of radiation (2). In order to evaluate the changes in a desired
area, either during the treatment or in the growth process, a stable reference
area or stable reference points are considered and changes and movements are
calculated relative to them (3). In the process of orthodontic treatment, we are
dealing with three-dimensional displacement of teeth, and the better the
superimposition is done, the better it is three-dimensional, in order to more
accurately measure and analyze the tooth movements during the treatment and
measure the success of the treatment. Therefore, according to the progress made
in the digital field in recent years and the entry of dentistry into it and the various
methods available to use this platform, especially in the field of orthodontics,
examining the existing methods and comparing them from various aspects such
as accuracy, ease, target community and Economic considerations are essential.

Dental movements during orthodontic treatment are analyzed using
superimposition of 3D dental casts. The most important pillar of a
superimposition method is the selection of reference points. These reference
points should be the most stable during the treatment. In many studies, Roga has
been used for the reference points of upper jaw casts (1-7). In this study, two
superimposition methods were used. In the three-dimensional casts of the
maxilla, in one of which 12 medial and lateral roga points and in the other only 6
medial points were considered as reference points and were compared.

Materials and methods: Before and after dental casts of 20 patients aged 14 to
20 years (10 girls and 10 boys) who visited the special dental clinic of llam



University of Medical Sciences and underwent fixed orthodontic treatment
without tooth extraction, were scanned and Then they entered the Ortho Aid
software environment. The before and after cassettes of each patient were
superimposed with two different methods. The first method: using 12 reference
points (medial and lateral ruga), the second method: 6 reference points (medial
ruga). These reference points are based on superimposition and the changes and
displacement of teeth were measured with each of the methods. Finally, the
effectiveness and accuracy of these two methods to determine the amount of
teeth movement during orthodontic treatment will be measured and statistically
analyzed.

Results: Analysis and comparison of data in two methods was done by one way
ANOVA test and p-value less than 0.05 was considered significant. The P index
was reported to be greater than 0.05 for displacements in anteroposterior,
transverse, and vertical dimensions, and less than 0.05 for most total
displacements. The deviation from the data standard in the 12-point method is
less and it seems to be more accurate in the overall displacement of the teeth.

Conclusion: There is no significant difference in the accuracy of superimposition
methods in X, Y and Z dimensions, but the 12-point method (medial and lateral
points to the reference points) is more accurate in moving all the teeth, especially
in the more posterior teeth.

Keywords: superimposition, 3D casts, rugae, orthodontics, digital cast



