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Comparative evaluation of repeatability of scanning abutment tooth stone
model and impression : Applied assessment of CAD/CAM ISO standard in
dentistry
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[Abstract]

Purpose: The purpose of this in vitro study compated to evaluation of repeatability of scanning abutment tooth stone
model and imptession applied CAD/CAM ISO standatd in dendstry.

Methods: To evaluate repeatability of scanning abutment tooth stone model, were repeatedly scanned to obtain 11 data
via 3D stereolithography (STL) files. 10 data (STL files) were compared with the first 3D data (STL file), and the error sizes
were measured by using 3D superimposing software(n=10). Also, the repeatability of scanning abutment tooth impression
was evaluated with the same procedure. Independent t test was performed to evaluate the repeatability of scanning
abutment tooth stone model versus impression through root mean square(RMS) and standard deviation(SD)(x=0.05).

Results: RMSESD with regard to repeatability were 14.7+2.5um, 17.1+4.0um, respectively, with scanning abutment tooth
stone model and impression(p=0.129).

Conclusion: This study results showed a little different repeatability of scanning abutment tooth stone model and
imptession applied CAD/CAM ISO standatd in dentistry, will suggest futures good studies and clinical advantages.
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2|3} Bopol] FH=A(CAD/CAM)O] Qo] EHA] o]
oF TE (Y, 29 ), 3D printer 5)E9]
H77F S84 HaL Qlth(Seker et al, 2016; Zhou et
al, 2016). 2|2} ¥Hd FH=FY Au|o] H7tol| gk ISO
1283601 oJstd #A) 38 B R] a1 o]of gt
W&ol A=l glou, o= 0}7“ AAA R AT
AokE BrIsk=t| o= 7532 ATk,

ufeba] =T Ao gt 'd7P‘5 71 7120] =

ZQ o] o A U] MR EZAIA N I} O H]
ojof 3, 7H 7|24 %l 7]Eo] He A AA 4
A3 Rol| i3t Hrrt ™Qsich 1SO-128369]
29 ‘ﬂ%ﬂo}ﬂ*‘] Btz Yt 24 stof ke
AHE s AR HHEA 9l A Hobhﬂr
(Ender et al, 2013; Jeon et al, 2016). = A7 <Q] wt
Q1 27l 8] Hlole|7ke] @27} Aofof &2 HHE
g 4= Qe

SHH F|E A} Fofoll Talo] HopA|A = A
A 270F 9 RHESAHE A B3 Fa% A=
H] PrER = shutolth(Jeon et al, 2015; Lee et
2016), gA}o] 7 W &4 A=
Nd oz A& HlolEE 7ML A= AjlE E5t

Huy=
El_O
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5&11

[¢]
al,
3 QS AH &

of tARRIgt HolHE Ue HH|= ATAIA REES
A &8z = sh, Z<tell WE] A7} obd 3D printer
2 o]lgsle] BAELS A&7 e dHKim et al,

2016). olefat A4S Fate] 7129 iAo HHm
2 Ho} my2 ARSI HAL A 4 glonz 7

Impression taking

Titanium model

Figure 1. Scheme showing the experimental procedure
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A, A o5& & 4= Stk A0l 9
et al, 2016).

2ol 7 BAE 20U = 7189 oAy 7] &
7 ofl Hl’O‘} AX T BE A 087 Aa Ay
(Ender et al,
2016) ERF A A= AA AL By ik ofyet

QAR AT YO E Lo HiE = ol d o

" rﬂ

T50] 9th(Luthardt et al, 2005; Jeon et al,
SRR 2|3} =7 Holo] [SOE 7} 7]5of 23t At
2] AXT 2E @ oA Aol tiet vk Aok
Aol TW3E At Ao o|FoA]A] ekorom A x| ut
Holol| A & 20| Q= FMT AFUZE o
o A7 B gk Aot

wheba], 2 Ae] 542 A3 =R ISOB7E 7]%
of 3t AJhA] AL B 9 QUVFA| 270 o] vEES

ol i 7k ol

I, S+ HE

1. XICHA| B2 2 2 Q1K) HIE

2 AT A7 AHER 1S0%7} 7150 23t A
g% A3 wg Aol glof KA Ak 2
5.2mm, SHAHEE 27 8mm T18)3 X7 Aol
10mm BiAEre g gAge] 7]87]s o] 7w
Hoj5l g tHISO-12836, 2012). A=t]zpole 3t
ol% Wl AL E3 Eleks AN B oA

= =20 T1d

Job o rr o
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Impression scanning (X 11) :
1 - control group (gold standard)
10 - experimental group

Stone model scanning (X 11) :
1 - control group (gold standard)
10 - experimental group
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stltH(Fig. 1), o] & gA &
rubber SIAA Z 71 3540 £31 w3l <l
o] 753t extra light body (Aquasil Ultra, Dentsply,
USA)E AHE-sto] Blehs AthA] 23S BAIRE QA
£ 24

E3F 2 Aol HAEE A E(Snow rock 3D
scan stone, DK mungyo, Korea)® &#%] A|&Zo =

A7) AT mHE A2k,

2. HrEZFONYY OIS YT X|CHX| AL
DEL M A3H'Y

2 AF A= F2 idE A 279 (Identica
blue®, Medit, Korea)S o]&sto] 23} 7j=78 1SOH
7F 710l E9t At R] A0 mEgat QUFA] Aol

a5
ohat SO S Bl LS theat 2 o

(Fig. 2). A5 270d%
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A A EﬂolEﬂ( STL fi AUk~ (Fig. 1)
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Figure 2. Blue light scanner & scanning table
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ES4MAE 21 Ry sk 248, ol
Z35to] 10709] color—difference—mapi} reportE &
ATt

4. FAXZY

Geomagic Verify 2015 AZEolE E3lo] 42
reporto| Al At 2] A4 m g3} QA Z

71
AekA djo]e] RMS(root mean square)gf-S Aot

n
Z (Xl,kixz,k)z
k=1

n

RMS=

271g | 2709 dlolelE FHAHE o 33} 33k
A (x, v, z=)l e 27H94 o] §1219] 9 %
e AIst o] IS 1
& FlshH RMSgto]
Akt (mean)& -oh=

OHXWH g, ol= &HkE2d

groll mlste] o Al=ert

3 3 goleta & 4 ik 11 o) 9 74 ol
Eo] A ko] gt 9] gho] BRI Ut 4

Fohe AHEE(mean) 02 s A2 A7}
171 oy,

A, A9 A4 23 S 2k 10714
RMS Hlo|E|&& &4 Z&219 (SPSS version 24.0,
SPSS Inc., USA)S 283} independent t testE A]
Aot o] W, Al 1% 27| 2 0.062 33
=

. & =

A

Table 1 Z7} /=7 1SOB7} 7120 23 A
AN 1E 9 QAR A Yol BRE=AobR g ulw
B7HE #lshy] ffste] RMS+SD(E 4 HlolE)E
Hoj=a1 glow, = Hlofg o= /23t Aol & Kol

A F3kth(p=0.129).
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Table 1. Quantitative evaluation of repeatability of scanning
abutment tooth stone model versus impression

(Unit : um)
No.(Superimposing) Material
Stone Impression
1(1-2) 15.7 19.9
21-3) 94 208
3(-4) 134 135
401-9) 153 6 )
5(1-6) 138 P
60-7) 142 14.9
(-8) 14.6 14.0
8(-9) 146 od
9(1-10) 181 05
10(1-11) 18.2 185
RMS** = SD*** 147425 171240 o125
(95% Cr***) (129~16.5) (14.2~19.9) :

*P 1 p—value about independent t—test (a=0.05), RMS : root mean square
***3D : standard deviation, ****CI : confidence interval

302 Fig, 3 A 7H=7Y ISOE 7 71%01] =
S AA AT 2y D QAR 2] Wl
H71E &2lsl7] $1819 color—difference—

map(%g-g 4] Hlof8)g HojF=al 9l

g7

Stone Impression

Repeatability
Figure 3. Color—difference—map : Qualitative evaluation
of repeatability of scanning abutment tooth stone model
Versus impression
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