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Evaluations of the Accuracy and Reliability of Measurements Made on
White Light Scanner—based Dental Digital Models
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Abstract

Dental scanner-based dental digital models have been developed that have the potential to
replace conventional stone model. The aim of this study was examine the accuracy and
reliability of measurements made on digital models. A master model with the prepared upper full
arch tooth was used. Stone model(N=10) were produced from master model, and on the other
hands, digital models were made with the white light scanner(Identica, korea). One examiner
individually measured 6 parameters on the conventional model and the digital models on two
occasions. The student’s t-test for paired samples and intra-class correlation coefficient(ICC)
were used for statistical analysis. At the intra—examiner reliability of measurement, ICC at the
stone and digital models were 0.75 and 0.87. The mean difference between measurements made
directly on the stone models and those made on the digital models was 0.11-0.23mm, and was
statistically significant(P<0.05). These in vitro studies show that accuracy of the digital model
is similar to that of the stone model. These results will have to be confirmed in further clinical
studies.
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12 3. White light scanner—based dental digital
model(N=10)

12l 4. Reference points and linear measurements
on the master model
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H 1. Measurement definitions
Reference
point

Measurement Definition

Straight  distance
between the crown
tips of the canines

Intercanine

A-B distance

Straight  distance
between the
mesio—buccal cusp
of the 2nd molar.
Straight  distance
between the left
Dental arch canine cusp and
length (left) left 2nd  molar
mesio-buccal
cusp.
Straight  distance
between the right
Dental arch canine cusp and
length (right) right 2nd molar
mesio—-buccal
cusp.
Straight  distance
between the left
a diagonal of canine cusp and
dental arch (left) | right 2nd molar
mesio—-buccal
cusp.
Straight distance
between the right
a diagonal of canine cusp and
dental arch (right) | left 2nd  molar
mesio—-buccal
cusp.

Intermolar
distance
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12l 5, Stone model measurement
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H 2. Intra—examiner ICC to evaluate reliability
of measurements between stone and
digital models.

Stone Digital
Reference point .| 9% CP 95% Cl
ICC ICC

Lower| Upper Lower | Upper
A-B 0.77 |0.65] 0.86 | 0.78 | 0.60 | 0.83
C-D 0.75 [0.67] 0.89 | 0.79 | 0.62 | 0.87
A-C 0.82 |0.75] 093 | 0.85 | 0.77 | 0.90
B-D 0.85 [0.72] 0.96 | 0.87 | 0.76 | 0.92
A-D 0.83 [0.74] 0.93 | 0.85 | 0.75 | 0.91
B-C 0.76 [ 0.62] 0.87 | 0.81 | 0.72 | 0.89

@ |CC indicates Intra—class Correlation Coeffcient
® Cl indicates 95% confidence interval
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H 3. Mean for measurements made on stone,
digital models(N=10).

Descriptive Paired
Reference — Mean t - test
point Stone Digitel difference
Mean | Sd | Mean | Sd P - value
A-B | 36.43 | 0.85 | 36.31 | 0.49 0.12 0.003
C-D | 59.82 | 0.51 | 59.71 | 0.43 | 0.11 0.005
A-C | 3329 | 0.27 | 33.13 | 0.37 0.16 0.001
B-D | 3407 | 0.93 | 33.93 | 0.45 0.14 0.002
A-D | 57.44 | 0.74 | 57.21 | 0.62 | 0.23 0.001
B-C | 57.12 | 0.86 | 56.91 | 0.73 0.21 0.001
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