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Three-dimensional analyzing system of tooth movement by using crown-root integrated model:
Assessment of en-masse distalization of the upper molars
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Abstract

This study aimed to assess three-dimensional tooth movement using a reconstructed crown-root integrated
model, in cases treated by the en-masse distalization of the upper molars.

Eight female patients, aged 20 years and 9 months old on average, with Angle’s Class I malocclusion participated
in this study. They were treated by the en-masse distalization of the upper molars from the first premolar to the
second molar, which were integrated as a grouped mass. At an initial recording, the upper molars were reconstructed
using CT data, with digital models of the upper casts (DM-T1) being reconstructed from the 3D Scanner data. The
crown area of each tooth of the CT model was replaced with the corresponding crown of the DM-T1. Consequently,
the crown-root integrated models were reconstructed. At the recording after the en-masse distalization, digital
models of the upper casts were reconstructed as DM-T2. Each crown-root integrated model was superimposed on
the corresponding crown of the DM-T2. As a result, tooth movement was analyzed three-dimensionally.

For the translation of the upper first molar, distal movement was, on average, 2.6+0.8 mm at the crown and
2.3+0.7 mm at the root apex. In the sagittal direction, the upper first molars showed an average distal tipping of
0.9£4.0°. The integrated segment of the upper molars whole was rotated an average of 2.1+£3.1° posterior-superiorly
in the sagittal plane and an average of 1.3£2.3° posterior-laterally in the horizontal plane. Migration speed of the
upper first molar at the crown and the root apex were an average of 0.3 mm/month and 0.2 mm/month, respectively.

Through reconstructing a crown-root integrated model, a three-dimensional system for analyzing teeth movement
was established. It was demonstrated that the en-masse distalization of the upper molars was by a bodily movement
as a whole. The efficacy of the clinical application was suggested.
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