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[Abstract] Objective To evaluate the accuracy of a self-developed extraoral scanning system based on four-camera
stereophotogrammetric technology in the acquisition of three-dimensional positional information on dental implants and
conduct a comparative study involving an intraoral scanning system. Methods With the use of an in vitro edentulous
jaw model with implants, extraoral (experimental group) and intraoral (control group) scanning systems were employed
to obtain STL (Standard Tessellation Language) datasets containing three-dimensional morphological and positional in-
formation on scan bodies. In addition, a dental model scanner was used to obtain reference data. The three-dimensional
morphological, linear, and angular deviations between groups and reference data were analyzed using Geomagic Wrap
2021 software to compare trueness and precision. Results The extraoral scanning system demonstrated superior true-
ness in three-dimensional morphological, linear, and angular deviations compared with the intraoral scanning system,
with statistically significant differences (P<0.001). The extraoral scanning system also showed a higher precision in
three-dimensional morphological deviation (P<0.001). As the number of implants increased, the extraoral scanning sys-
tem exhibited increased three-dimensional morphological and linear deviations (P<0.001) but maintained a stable angu-
lar deviation. The intraoral scanning system displayed significant increases in three-dimensional morphological, linear,
and angular deviations with the increase in the number of implants (P<0.05). Conclusion The stereophotogrammetry-
based extraoral scanning system outperforms intraoral scanning system in terms of the accuracy for multi-unit implant

positioning and provides a novel approach for attaining a fully digital workflow for implant rehabilitation in edentulous

jaws.
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Fig 1 Equipment, specialized scan bodies and scanning operation scenario
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Fig 4 Precision analysis color map for 3D deviation of scan models 1 and 2 in the experimental and control groups
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