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Accuracy evaluation of dental model scanner according to occlusal attrition type
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Purpose: The purpose of this study is to compare and analyze the accuracy of single crowns
based on the type of occlusal surface.

Methods: A single crown wax pattern was fabricated in three types of occlusal surface. The
prepared wax pattern was replicated with silicone, and stone was injected to create a stone
model. The prepared specimens were scanned using a model scanner. Scans were classi-
fied into three groups, and each scan was performed six times to analyze the trueness and
precision of a single crown. In addition, only the occlusal surface area was analyzed for true-
ness and precision. Data were analyzed using the Kruskal-Wallis H test, a nonparametric
test (a=0.05).

Results: With regard to the trueness value of the occlusal scan area, the no occlusal tooth
attrition (NA) group showed the largest error of 3.5 um, and the complete occlusal tooth attri-
tion (CA) group showed the lowest value of 3.1 um. The NA group had the greatest precision,
and the medium occlusal tooth attrition (MA) group and CA group showed a low precision
value of 3.2 um; the difference between the groups was statistically significant (a=0.05). In
the color difference map, the CA group showed a lower error than the NA group.
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Conclusion: The occlusal surface with severe attrition had excellent accuracy, but the ac-
curacy of the group without attrition was low. There were significant differences between
groups, but clinically acceptable values were shown.

Key Words: Tooth attrition, Computer-aided design, Precision, Trueness

= 87 EH U
£jo] =0 2H AUE AHESte] &3 A
oFE 33 HolE = 71T 4 A A AT Ao A7
H AA golgE $9 352 HAES fAske 7MY A &
Aolmt. vhAEo 2 Az A7 S2E HARIS 3%, A, Al
9 Ag ZHEE /\F%M 153l Z|okE AlFske Aol A7t
DACIAT 33+ A7 Y2 FEE A 9
o M 71101 51‘11 E BAZ9 A=) #AEAQ 2hE e
+ Ak BuE v Q5]

AL 34D 2 AEA 4 uHSAes BRdd. S

o
(.

N o
2
off
X1
z

ATH2-41. 71E 77 W
. o] IAHL QlAF

o4 5ol #7152 9o

Copyright © Korean Academy of Dental Technology

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which
BY NC

permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.14347/jtd.2020.42.4.313&domain=pdf&date_stamp=2020-12-30

TD

JOURNAL OF TECHNOLOGIC
DENTISTRY,

A 2 E 52 BRXE 27 230 S5t 2o A g2 =
(x,y,2) B2 A4St 32+9 A0 go|E(3-dimensional scan
data)5 F=rHOl. HEA A7 WAL B0l HSsto] A7Hs7] o
ol FE/gol o g0l o) =3 #Ho] &/4do] TS 4+
omn #Ho| APt FLE 7HAA] ZobH A3t gE ¢F & ot
(6,7]. T3 2P| Frjof wpzbA] A A|7to] o8 ZAth: HRE
ZAst} v A2A] AYEe gubd o g2 3okAl A YE A5
SARNA e WE B FAFGIIL HHAME = ghe AlLtste] 33t
4 HlolH 2 Z5sh= FoltHol. B AMESH] mlizo] HEA A7
Hof| vls] et AR & Zotof A FUETF L55kth

2 B EAT[7,8], Zoke] FHolu W 5o B FEIE DA
7t glolg 2 wghs 4= QIHg]. wFAL g4, T, o 5o7 2
e £ FEE 7L Aok 2 U A9 S7HeE SAlOl A

Q1 A%, v]7153 521 olZo] 5 e thfet 910 wFHY
WE7F PRIl E3F ABE, Az 53, Y, 231 #5 5
e} A= £k 11 Pl wht w7 tdstAl vehdthale
B3 | o101,

HZ 29 Age Yrles FA4 23} 7] H(International Or-
ganization for Standardization, 1SO)°] W&} A9 AL (true-
ness)?} AU L (precision)2 FH7FAtH11]. AxE 7|& Holget &
7 dlol8 Atole] fAMIE YEtl L, A= A7 HolH 79 &
VS vEdo] Age Fr AgE T ok A A5 BHE 3%
A 209S WA ARESte] © e AR ZedE ARAof whE AEe
(121, Z|ote] Fefjol mhe A= [13] 5ol A2 vF Jovt wekd w
Brof g A7 A F7ko] figh A= wlH|sHiT

‘ﬂrﬂ}’\‘] E APoAE dsingle crown)d Z3¢H AR T o2

B 2099 Fge ZAL vl BAstaAL g

MATERIALS AND METHODS
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Figure 2. Study die for single crown wax-up.

Figure 1. Study design.
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Figure 3. Single crown wax-up. (A) No occlusal tooth attrition group, NA group; (B) medium occlusal tooth attrition group, MA group; (C) complete oc-
clusal tooth attrition group, CA group.

Figure 4. Stone model of the scan plate. NA group (A), MA group (B), and CA group (C) on the scan plate. NA group: no occlusal tooth attrition group, MA
group: medium occlusal tooth attrition group, CA group: complete occlusal tooth attrition group.

I\

Figure 5. Scan data of stone model. Scan data of NA group (A), MA group (B), and CA group (C). NA group: no occlusal tooth attrition group, MA group:
medium occlusal tooth attrition group, CA group: complete occlusal tooth attrition group.
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lated language (STL) Tt 2 A5t ATHFig. 5). 2~6HA gloJel= A70 HloJE|(scan data)Z A5t FH AZES]

(Geomagic Verify 2015; Geomagic GmbH, Stuttgart, Germany)&

AHE3Ee] Al A 27 FA(superimposition) 8- AR THFig. 5).
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Figure 6. Schematic diagram of trueness.

Figure 7. Schematic diagram of precision.
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Ha=0.05).

Table 1. Trueness of single crown scan data (n=5) (unit: um)

95% CI
Group Mean SD Median p-value
Min Max
NA 3.5 0.4 3.4 3.0 4.0 0.070
MA 3.1 0.3 2.9 2.7 3.4
CA 3.1 0.3 3.1 2.8 3.4

SD: standard deviation, Cl: confidence interval, NA: no occlusal tooth at-
trition, MA: medium occlusal tooth attrition, CA: complete occlusal tooth
attrition.

Table 2. Precision of single crown scan data (n=5) (unit: pm)

95% CI
Group Mean SD Median p-value
Min Max
NA 3.2 0.3 3.2 3.0 3.4 0.147
MA 3.1 0.2 3.0 2.9 3.2
CA 3.3 0.3 33 3.1 35

SD: standard deviation, Cl: confidence interval, NA: no occlusal tooth at-
trition, MA: medium occlusal tooth attrition, CA: complete occlusal tooth
attrition.

Table 3. Trueness of occlusal surface scan data (n=5) (unit: pm)

95% CI
Group Mean SD Median p-value
Min Max
NA 35 0.2 3.5 3.3 3.7 0.046
MA 3.2 0.2 3.2 3.0 35
CA 3.1 0.2 3.1 3.0 3.3

SD: standard deviation, Cl: confidence interval, NA: no occlusal tooth at-
trition, MA: medium occlusal tooth attrition, CA: complete occlusal tooth
attrition.

Table 4. Precision of occlusal surface scan data (n=5) (unit: pm)

95% CI
Group Mean SD Median p-value
Min Max
NA 35 0.2 3.5 33 3.6 0.038
MA 3.2 0.3 3.2 3.0 3.4
CA 3.2 0.1 3.2 3.1 33

SD: standard deviation, Cl: confidence interval, NA: no occlusal tooth at-
trition, MA: medium occlusal tooth attrition, CA: complete occlusal tooth
attrition.
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RESULTS
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Figure 8. Trueness color difference map of single crown scan data. (A) No occlusal tooth attrition group, NA group; (B) medium occlusal tooth attrition
group, MA group; (C) complete occlusal tooth attrition group, CA group.
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Figure 9. Precision color difference map of single crown scan data. (A) No occlusal tooth attrition group, NA group; (B) medium occlusal tooth attrition

group, MA group; (C) complete occlusal tooth attrition group, CA group.

www.jtd.or.kr 317



TD

JOURNAL OF TECHNOLOGIC
DENTISTRY,

) T 10 1
/1 1 1

Figure 10. Trueness color difference map of occlusal surface scan data. (A) No occlusal tooth attrition group, NA group; (B) medium occlusal tooth attri-

tion group, MA group; (C) complete occlusal tooth attrition group, CA group.
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Figure 11. Precision color difference map of occlusal surface scan data. (A) No occlusal tooth attrition group, NA group; (B) medium occlusal tooth attri-

tion group, MA group; (C) complete occlusal tooth attrition group, CA group.
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