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Abstract

Purpose

There are many clinical benefits for reproducing the existing tooth crown form in prosthodontic

treatment. In this study, we determined reproducibility of crown form based on two points of view:

1) The morphological reproducibility of external tooth crown form using a CAD/CAM crown

fabricated to reproduce the existing tooth crown form and 2) the effects of vertical discrepancy on

occlusal vertical dimension after cementation.

Material and Methods

An intraoral scanner (3DI Pro, Trophy Solution) was used to acquire Standard Triangulated

Language (STL) of an upper right first premolar tooth model and its crown, which was fabricated

by the reproduction technique. Both sets of data were superimposed and the difference in

measurement points with the external tooth crown form was evaluated.

To evaluate the effects of vertical discrepancy on occlusal vertical dimension after cementation,

six conditions were evaluated. These were configured with three total convergence angles (12°, 16°,

and 20°) and two luting spaces (25 and 50 1 m). The crown was seated, and the STL data for the

tooth model and crown were acquired using the same method that was used for the external form



measurement. Subsequently, the difference between the crown and tooth model data for occlusal

contact points were measured, and the effects of vertical discrepancy on occlusal vertical dimension

after cementation were verified.

Result

In the verification of the morphological reproducibility of external tooth crown form, a mean

value was 15.6 £ 10.9 1 m. In the verification of the effects of vertical discrepancy on occlusal

vertical dimension after cementation, the highest value difference at occlusal contact points was

199.6 + 25.2 u m at a convergence angle of 12° with a luting space of 25 ;1 m; the lowest value was

80.8 £ 59.5 1 m at a convergence angle 16° and luting space of 50 u m.

Conclusion

These results indicated that despite achieving a good reproducibility of the external crown form,

vertical discrepancy after cementation greatly affected the reproducibility of tooth crown form with

this system.
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