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Accuracy of dental model based on
the state-of-the-art manufacturing technique
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Abstract This study compared the accuracy and reliability of definitive casts fabricated from a digital
impression and conventional impression technique. A master model with the prepared upper full-arch
tooth was used. Samples of ten plaster models and ten polyurethane models were duplicated using a
selected standard master model. Six linear measurements were recorded between the landmarks, directly
on each of the stone models and the polyurethane models on two occasions by a double examiner. The
Wilcoxon signed-rank test, interclass correlation coefficient (ICC), measurement error (MSE), and limit of
agreement (LoA) were used for statistical analysis. The ICC ranged from 0.76 to 0.99 when comparing
the stone models and polyurethane models. The mean difference between the stone models and
polyurethane models ranged from 0.09mm to 0.20mm, suggesting that stone models might be slightly
larger than polyurethane models. Based on this study, the accuracy of the polyurethane models in
evaluating the performance of an oral scanner and subtractive technology was acceptable. Further
studies will be needed on patient subjects under clinical conditions that may involve missing or
malpositioned teeth and fixed dental prostheses because this study was limited to use a standard master
model and duplicated sample models in a laboratory setting.
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Fig. 1. Master model
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Fig. 2. Polyurethane model
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Table 1. Measurement definitions

Reference point Measurement
a-b Intercanine Distance
c-d Intermolar Distance
a-c Dental arch length(Left)
b-d Dental arch length(right)
a-e Clinical crown length(Left)
b-f Clinical crown length(Right)
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Fig. 3. Reference points and linear measurements on
the upper full arch model
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LufjA] HFE TR F(two-way random effect model)
= ARESHe] 4RSS B A AR oE AlERY
ol W B39 7t AZAY B, BEHA ‘3~< Exl
2tol9] B 59 71&d SAZFS AAHAL, FE
A4S 95t Wilcoxon signed rank testS A|o}o]
At om AEY B7HE flste] G ALt <
2] SHAIZFS F51 Bland-Altman plotE o|-&3lo] <
1] AARl B4 Algstoltt. BE BA A2et 24
2 SPSS 25.0 BAAE Z2IH(USA)S AHEsto] A9
stder, A 1% 279 +52 0.052 Aottt
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Table 2. Agreements between stone and rapid
prototyping models in assessing dental
model relationship(intra-examiner)

pve| P | oo [ ged [,
. a-b 1.95 -0.69~0.85 0.99
cd 2.06 -0.59~0.77 | (0.99~1.00)
. a-c 229 -0.18~0.44 079
b-d 1.87 -0.37~0.47 | 0.60~0.89)
. a-e 2.35 0.01~0.25 0.94
b-f 2.02 -0.12~0.28 | (0.68~0.98)

? ME indicated Measurement Error.
° LoA indicated 95% limit of agreement(mean difference 1.96)
¢ ICC indicated Intra-class Correlation Coefficient
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Fig. 5. Bland Altman plot: Mean difference and 95%
LoA for differences in stone and polyurethane
model measurements, repeatability
within-examiner
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3.2 ZAIR} 2t M=

HAA 7E9] Zpo|7} =A] H7IRE A= Table 301
Bustch P 1.46~2.91%2 B7H= QAT
Ry OPlﬂ e & Ae FElR AR A=
o2 wotE iy HARE 2H] A4S vEt

%T} ‘AT = 0.76~0.989] HIE HERHel, 3
A Y Al vie) W2 =215 B9tk Bland-Altman
plotoll A= 95% LoA 7+7FE Hlold o]AdA]= WAER]
ko, eare] Moo A = A BEE YEho] ¥l
2 oA 29 AlFAdE HArHTable 3, Fig. 6].
Table 3. Agreements between stone and rapid

prototyping models in assessing dental
model relationship(inter-examiner)

Reference | . °LoA Icc
Plane point MEC%) (mm) (95% CI)

N a-b 291 -0.21~0.81 0.98
c-d 2.76 -0.20~0.66 (0.93~0.99)

- a-c 2.79 -0.10~0.58 0.85
b-d 1.65 -0.32~0.51 (0.72~0.92)

, a-e 2.86 0.03~0.49 0.76
b-f 1.46 -0.03~0.39 0.66~0.87)

* ME indicated Measurement Error.
" LoA indicated 95% limit of agreement(mean difference+1.96)
€ ICC indicated Intra-class Correlation Coefficient
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Fig. 6. Bland and Altman plot : Mean difference and
95% LoA for differences in stone and
polyurethane model measurements,
reproducibility between-examiners.
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Ao ASA Y B 2E2HAE ok, 72 AS XA
H At ext9] HFgEE Table 4o UER ISt Ao
A2 0.09~0.20mme] HAE HI3L, F2 g HER
7] wj2o] Jaungo] AjHo s It g 4= ok A
W 7k AEde UEile ZEeAHD,
Standardized Difference) 0.26~0.439] HHE UEt
Yol HAsgsde HPOow,  Wilcoxon signed
rank test A3} HE F9| ASX oA SAZCE F
O3t RpolE Harsto] A=) HEgE el &
ok, AR wE Aol7t k= ATE Hoirh

HIEH
od
7
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Table 4. Mean difference between the same
reference point on stone and polyurethane
model(system significance)

Directional
Plan Rif;re Stone Folly difference bp-
@ . Mean Mean o value
point (D) D) Mean D
B 36.52 36.32
« a-b ©0.27) ©.11) 0.20 0.43 0.01
g 56.35 56.21
c-d 0.24) ©.12) 0.14 0.36 0.03
22.80 22.63
y a-c ©0.13) ©0.14) 0.17 0.40 0.01
_ 22.44 22.32
b-d ©0.17) ©0.16) 0.12 0.39 0.02
10.08 9.99
, a-e 0.07) 01D 0.09 0.26 0.04
10.12 10.00
b-f 0.07) 0.06) 0.12 0.37 0.03

“Standardized difference mean directional difference/
standardized deviation of directional differences(D < 0.2, small;
0.2 ¢ D < 0.5, moderate; D = 5, large).

°P-value indicates the significance of the Wilcoxon signed rank
test.
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9] A Hrsl7] Y8 ME(Dahlberg's formula)
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