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Evaluation of the Accuracy of Craniomandibular 3D models for clinical application
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Abstract

Remarkable improvements in the accuracy and precision of three-dimensional (3D) digital technology have been
observed in the field of dentistry, and its application to prosthodontics is expected to increase in the future.

The purpose of this study was to compare the scanning accuracy of the intraoral scanner and the desktop scanner,
and evaluate the accuracy of Craniomandibular 3D models, which integrated data obtained from maxillofacial
computed tomography (CT) images and images of the dentition.

A dental skull model with 17 reference points was prepared. Using a 3D coordinate measuring machine, the
distance between two points was calculated and defined as the standard value. Maxillofacial CT image data from a
CT scan (CT3D), dentition image data from an intraoral scanner (I0S), and dentition image data from a desktop
scanner (DS) were integrated using the Mandibular Motion Tracking System to obtain the Craniomandibular 3D
model data (Integrated IOS, Integrated DS). The distances between points were calculated from the data obtained
and compared with the standard values.

The distances between the reference points in CT3D showed an increasing tendency when compared to the
reference values. The mean error values between the measured values (CT3D, IOS, and DS) and the standard
values were 1.338, 0.812, and 0.827 mm, respectively. The correlation coefficient of errors in the Craniomandibular
3D models presented a strong correlation between CT3D and Integrated IOS and a moderate correlation between
CT3D and Integrated DS.

Thus, these findings indicated that the scanning accuracy of dental arch superposition in the Craniomandibular
3D models was high in the Integrated I0S and the Integrated DS, and could be considered for use in the clinical
setting. Furthermore, Integrated I0S was associated with lower interventions and costs when compared to
Integrated DS.
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