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Abstract

Objective: To assess the three-dimensional accuracy and experience-dependent compensatory ef-
fect of digital impressions in multidisciplinary dental treatments. Methods: An evaluation system in-
cluding accuracy (Root Mean Square Error, RMSE), expert-novice operation time difference (skill
gap, AT), and multidimensional subjective evaluation was established to compare impression efficacy
in conventional orthodontic, periodontal, and single and double implant scenarios. Results: The over-
all RMSE of digital 3D-printed models (0. 076 940.019 5) mm was significantly lower than that of
conventional plaster models (0. 108 8+0. 026 4) mm. In the orthodontic and periodontal groups, the
skill gap AT was significantly reduced by 55.39% and 46.41% , respectively (P<<0.01). In the dou-
ble implant group, the variability of operation time decreased significantly. Multidimensional subjec-
tive evaluation showed better patient acceptance and convenience in the digital group (P<<0.01), with

clinicians preferring tiered digital workflows. Conclusion: Digital impressions present higher 3D re-
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construction accuracy and scenario-specific experience compensation. They enhance clinical opera-
tional stability in orthodontic and periodontal treatments, but have a weaker compensatory effect in
complex implant cases. These results provide a practical reference for clinical promotion, multidisci-
plinary division of labor, and task delegation management.
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