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A Comparison of Dimensional Accuracy
of Interproximal Space
Between Dental Stone Model and Digital Model
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Abstract

Objective: To compare dimensional accuracy
of interproximal space between dental stone models
and digital models.

Materials and methods: Two cylindrical metal
master models were divided by interproximal
distance at gingival margin into 3 groups; group
1 (0.5 mm), group 2 (1.0 mm) and group 3 (2.0
mm). Master models were scanned with an
intraoral digital scanner 10 times/group and then

conventional impressions were taken, providing
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10 impressions/group. After that, the impressions
were scanned with an extraoral digital scanner and
poured with dental stone. Interproximal space at
gingival margin of master and dental stone models
were measured with a digital vernier caliper and
feeler gauges, whereas digital models were
measured with a 3shape 3D viewer software. Data
were calculated for the absolute of error and then
analyzed by using Kruskal-wallis test and Mann
Whitney U test (p<0.05).

Results: There were significant differences in
dimensional accuracy in group 1 between dental
stone and intraoral digital model, but no signifi-
cant different in group 2 and group 3. Moreover,
significant different was found between extraoral
digital model and others for all groups.

Conclusion: Within the limitation of this
study, dental stone model showed superior
dimensional accuracy to digital models for narrow
interproximal space. Conversely, extraoral digital

model produced the least accurate dimension.

Keywords: dimensional accuracy, interproximal

space, digital model, dental stone model
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Figure 1

1.1) Schematic 3D image dimensions of cylindrical aluminium master model represent abutment teeth with 6 degrees

of total occlusal convergence. The diameter of the abutment at occlusal 1/3 is 6.330 mm, and at gingival 1/3 is 8.450 mm.

The height of the abutment is 8.015 mm, which divided into 3 parts with 2.672 mm/part. The alphabets at interproximal

area represent the reference points for measurement: gingival margin (g)

1.2) Aluminium master model (group 3) Small droplets were attached, and the grooves were created at the base of model

as indicators in order to provide non-uniformity and improve the scanning ability of intraoral digital scanner:
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Figure 2 Schematic illustration of the measurement in inter-

proximal space with a digital vernier caliper, feeler

gauges and a shimstock.
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Figure 3 Show the measuring method at gingival area in 3shape 3D viewer program.

3.1) Digital model in 3shape 3D viewer program.

3.2) The measurement of interproximal space of abutment at reference point (g) at occlusal view.

3.3) The measurement line parallel to the base of model and perpendicular to surface of abutment at sagittal view.
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Table 2 Values of absolute error (mean value, standard deviation, minimum, median, maximum, 95% confident interval in mm)

of dental stone model, intra- and extra-oral digital scanner models in each group
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The superscript letters show the significant different of absolute error between models in each group

*Showed no normal distribution
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Graph 1  Box plot of the absolute error of plaster models and intra- and extra-oral digital models in each group

Showed the significant different between models in each group
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Figure 4

Schematic illustration of 2-step polyvinyl siloxane putty wash impression technique. In addition, light body type impres-

sion material contracted toward putty type impression material, which had more inert fillers (position B). Meanwhile,

the gingival 1/3 area had only light body type impression (position B) material (position A).
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