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Reliability, accuracy of evaluations obtained from
CEREC?® AC system digital impression: an in-vitro study
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Dept. of Health Science Specialized in Dental Lab. Science & Engineering, Graduate School, Korea University
Elysia dental clinic*

[Abstract]

Purpose: The aim of this study was to determine the reliability and accuracy of measurements in digital
models(CEREC® AC) compared to stone models.

Methods: A master model(500B-1, Nissin Dental Product, Japan) with the prepared upper full arch tooth was
used. Conventional impression and then stone model(n=10) were produced from this master model, and on the
other hands, digital impressions were made with the CEREC® AC intra-oral scanner(n=10). One examiner
measured two times the intercanine, intermolar distance, dental arch length. The stone model were measured using
a digital caliper. The t-student test for paired samples and intraclass correlation coefficient(ICC) were used for
statistical analysis.

Results: The measurement of two methods showed very good reliability. At the intra-examiner reliability of
measurement, ICC at the stone and CEREC® AC model were 0.81 and 0.94. The mean difference between
measurements made directly on the stone models and those made on the CEREC® AC model was 0.20~0.28 mm,
and was statistically significant(P=0.001).

Conclusion: These in vitro studies show that accuracy of the digital impression is similar to that of the

conventional impression. These results will have to be confirmed in further clinical studies.

©Key words : accuracy, CEREC® AC, digital impression, stone model, reliability
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st 7 W et FHof oJgt @ 5 o7k
Ao}, oRAZIA = A o7 AMEE AL QL=
QIS WH4lo]tHChristensen, 2005). |3t FA|F
E2 7I45H7] 93l Electronic impression device(EID)
7F AR, o] A= AHAE AT T )N

U Hobg Agstn mUE Ae] FARE 3DRUS

< HARlst] Alztelr| e slal 70 dlolgE dEyl A
& & CAMOE S AlFRity, EAbllAle A=
O QIR FHe] el 7lvaY s E ¥
FH A o2 Aot dAte] JHE /ol & 4= QlaL, ARt
I A mof vl AR dofd 4 Qe Aol v
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(Christensen, 2009). @4 oAl AlgEl= EID
system< CEREC® AC, iTero™ 5 2714] A|3&0] &A]5
Rew, 27H] AlEe ohE HAler g-8o] Ha qlt
(Birmbaum et al, 2008). 1 % =rHjof|Al= CEREC"
system©| F+L3H in—office CAD/CAM A|AE] 2 A}
G531 9len] CEREC” 39k 2|41 #23] CEREC” AC7}
F5Z o|F1 ltl. CEREC® system= #ZE3= in—
office CAD/CAM system % 7P 2250F ARE-E| o] %
AH|2A] 19869 CEREC” 1% I%2 CEREC® 2 ¥
CEREC" 3& ## 20061 CEREC* AC7} 714 |t
Z A%}, CERECY system< &A] 49, v, Y&
3 5 AIA 2ol 7 de] ARSE AL 9o, oo
e A =wo] o HEE AoE dHA o
(Mormann, 2006a).

CEREC® system©.2 452 A 2ko] A|22 )29 <l
Ao) 5o A A2, 2|78 CAD/CAM systemofl Al
A Qolgh 4 W) Z|oh =91¢] B4, A=A
o] oju]x| €] tlofElE F5sto] eAdste] shte] oju]x|
2 HAHE AF) 2 BP0 AESHA He AS
=t o] WAL intraoral scanner5-ol 1emQ] 423
9] video camera #WEQ} 256 % 256 TAl o]At9]
CCD(Charge Coupled Device)dlA7} W&o} glo} A
Al o5l wekH F91E st ok tAE o
< 30% A= BA 28%= o, JIAE 29
Sl QA7 A3t AlRE e giehE AIZFAQL H
ol A vl frEfsirkal e 4 AeHMormann, 2006°).

HAEY AEAHE AS5H ol oot HeHER

-0
o

2 Hdsitya 7= QItk(Tsitrou et al, 2007,
Bindl et al, 2003). L&} HlF-& HEE] Ag=E &
goto] tA e mg o] oS H7IRE =Eo] HFtoln,
AR HAd 2ol Yoo Bk A+

Aolch, HHEE ARSI Aol s



CEREC” AC system .2 A58 A 9] ARA, o F7iol et 9+

oA WLt o5o] et B
7) whiel, o]t UAY mF] Al Y
27} Qlekm Azto] giek whe X7k wAst QoA
3709l TA|Y o) Wt B 1
7} ] AREolgltt F2 AEAe An uyy
cgst 8 mEo] 5o g 045 Bk}

A=

o |= 8Xe)

Hglon, BAROR folyo] ety BYHonR
OJAFA O & HlolEo] 2= o)L 58 00] 423] Lo & 1

7He RAtHQuimby et al, 2004; Ziberman et al, 2003;

Stevens et al, 2006).

olo] & A 71%0] N1 BHY o2 74 ) 2
UE Estol AR 339 A By AN 24 U

A £, AP AZAE vagozH 6]
9 myo] AEy U AL WAL, © Yot A
wge UAd Byow gAE i Aokt 1 Aol
A of) Tsto] ZAgh w]iLsto] ot} g,

Ko
oo

MM

T

I
FrAeF AARE AT otmE AR (500B-1,

Nissin Dental Product, Japan)& 7|5 @2 473}
ST}, Aore] ALA|7L QI 2BEo] gl Aot
ojm, zjo}o] ujFolu} T 7HA0] A gl ol

A Aot AA el W= 2Ae] dlojE e}
gold = glort okl undercutolHt HIARE 919
scanning®| Aofo] B 4= Gl= LAE AR] Aot

7] 918} AleistsickFig. 1.

Fig. 1. Master model (500B—1, Nissin Dental Products,
Japan)

Stone model AZE 38l two—step method 2=
vinyl polysiloxane—based material (EXAMIXFINE,
WSS ARESE HAI
= A3YsHAek. Al A Ao whef 5 7] HEs
Eotal QA Wl wetting agentE E32E3 &
typelV A& A31(GC Fujirock EP, GC Corp,
Belgium)& A Z2AMS] 2| AJof] w2 EH][(W/P)2
vacuum mixer systemE ©]-83to] 30%7F 3 &
vibrator AdollA 71327} 712 s 2AAHA A
Aol gof 1Akl At thg- QUSAlA 2E S st
ftt. stone model & 1071 A&FstAthFig. 2).

GC Corp, Tokyo, Japan)

Fig. 2. Stone model

2) A7H IFE(CEREC® AC model)

HAd mgor dekstol A&str] 9fs) CEREC”
Bluecam intraoral scannerg ©]-8-5Fo] 242+ 107]<] &=
S BT scanning 3FTE A7 £AlE XotE SAL
2 a4 g S 45 5! TS 45 ZFof|A
= 715t & 5%

O
olElE HSIGT A7 HA g PR 37 4

TiOz powderE ARESHeS HASH=H|, olnf A2
WA AYAA A& 2-9-E7t 2asw TAd Qe
S ASHE AL 2 S 7IHsh] offA FHot,
1215}k stone model o] FUTF AR =S W]
el powderings viAS7 |2 3% E} CEREC® AC
model®= stone model¥} R IA| 2 FU3E 742 A=
£ A5k
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2, HZEKIE 1% ¥z AhTAY ANES ABSH A4S TP A
71% B9 full-arch FEo AANES B 9 FF FAAY Alve FHoRNE o] A 4L

3 Raberin 5(1993)2] AtollA ARERE ASAHS 2 Wel AE ASsHAIRE 2 Aol digital caliper
aste] F 43t 57 A He AFsIAT Aot 25 A 5 ol&slol 7HHAle 7HEsh] offal BAEs}|o
A AFEe AT point® Aot £ AR nFAYE B G AX ATt Ao ZHES w2 A AA
pointZ ot 5 A4 ZHES S C £ 575t daskiinh

point2 Aot & Ald++4 2H4ES wF5de D

pointZ ALt tkFig, 3) (Table 1),

Zqa gme oot Ut
- AA BAN-B): B A BERR AL, o
spel elol a2 %) e A skl Hehe M4l
721 st
- AL BHC-D): B ALNTA 2HES 07
2k} 7] FaAsH A gkt

Fig. 3. Reference points and linear measurements on

AR 7 o] vy
% the master model

- Ag3 AH(A-C, B-D): 7]& A+ AFg FH

Table 1. Measurement definitions

Refergnce Measurement Definition

point

A-B Intercanine Distance Stra_lght distance between the crown tips of the
canines

cC-D Intermolar Distance Straight distance between the mesiobuccal cusp tip
of the 1stmolars

_ Straight distance between the left canine cusp tip
A-C Dental arch lengthiLeft) and left 1stmolar mesiobuccal cusp tip
B-D Dental arch length(right) Straight distance between the right canine cusp tip

and right 1stmolar mesiobuccal cusp tip

W ENESE= S a3t %

EE AHgalo] ARo] BIEE %
Al Atele] 243ke = ESCHFig, 4

Stone model? A=2 0.02m AHYE ZHE

digital caliper(CD—20PSX, Mitutoyo Corp, Japan)<
ARG ASAH L BAE HestA datr] el
surveyor tables g0 1Aste] ZA st Aot
23S Yl APAT(Asquith et al, 2007)A4] AR8-3}
R WS grxste] ASAHS 24 9 Aol wet
0.lmm water pene ©]&3dto] njg] FAIE dFUTt
(Fig. 3). CEREC® AC model®] %742 CEREC”
Bluecam intraoral scannerg ©]-8-5Ff 242k 107]¢] &=
P& 27t 42 CERECY 3D software
V3.65(Sirona Dental system, Germany)®] A2 4

Fig. 4. Stone model measurement
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CEREC” AC system .2 A58 AL 9] A4, oHd 7t &

4. E8TE
A2 A 242 e 2lo]7} gli=x] Brtelr] 9a) AE
de 15 HAe® A SAsHL SAAY AR e
U AAS(ICC, Intra—class Correlation Coefficient)
£ Foisith 5l A= S8R S5k Aol
FEArgo] glokes 71 stoll ol dujA] Mgk anny
(two—way random effect model)& ARE-3}o] AH=E31%
oy, g Al 0ollA 74A] 8] AR AlF=E &
Ao, guf Al 12 P A= E ofnlstal, 1
of 7h&rE ARErt o= et gudow &
W AEAS 0.20 ofdk= w9 W& AFE(poor
reliability), 0.20-0.40 Afol= W2 A XZ(fair
reliability), 0.41-0.60 Atol= X529 A% (moderate

=

_|_,

o)
<
e
4

0.61-0.80 Atol= =& AlZ|%=(good
reliability), 2] 0.81-1.00 Afo]&= o =2 AlF®
(very good reliability)2 7FFHtHAltman et al,
2001),

WS 24T A220) Jeb e dobur] Sl W,

2} Hln_@r palred t—testE APt o Z}F oA

reliability),

FN
r:{k\ F_.~

L
|\
)
o
1o
o
£l
\l
N
filo
r M
QL
2
M
e
iy
A
%
0 U
o
=
El
ol
ol

1 CHOH =B AL XHP44S U]l

7t 1o A% l SN Q@Y Zol7t U=A|
7¥st7] {18l Aldet S A4 Adt stone model>
0.81-0.92 ] HeIE UEhHSlaL, CEREC" AC model<>
0.86-0.94 ] WS itk CEREC” AC model©]
stone model Ht} =2 429 G ALATE e
719l 3D software oA ASsh= WHo] =2 A4
I} HEEAYS HojErh 3 4= Qltk(Table 2).

Table 2. Intra—examiner ICC to evaluate reproducibility of measurements between stone and CEREC® AC model

N=10
stone CEREC® AC
o— o ®WC o ewa
Lower Upper Lower Upper
A-B 0.82 0.54 0.93 0.89 0.73 0.95
C-D 0.92 0.62 0.96 0.94 0.71 0.97
A-C 0.86 0.65 0.95 0.86 0.72 0.91
B-D 0.81 0.64 0.88 0.88 0.52 0.94

2 ICC indicates Intra—class Correlation Coeffcient
® Cl indicates 95% confidence interval

2. Z} 2T 280 e BE4s Hlul

Stone model> digital caliperE %3}%], CEREC”®
AC model € 3D softwares AMEslo] 15Y 7H2
o7 93] 2A35le] 7+ AZAHL] AZA| 9 HdT 1%
HAFE ofo] F ALY Aol & 7|Eer Hede 3

7}t githTable 3). 2 AZA 2] A2t ZHe 0.20-
0.289] ¥$E 2} Stone modeldl B3| CEREC”
AC model®| H]1LA 2432 & 4= AUt LT ASA]
Aol 2] ghel Ato)7h A=Al Lok7] 28l paired t-
teste] AFAT} RE AZAHA EAROR S8t
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Table 3. Mean value of absolute difference of repeated measurements

N=10
descriptive paired
measurement stone CEREC® AC absolute t—test
(reference point) difference
mean sd mean sd P-value
A-B 36.16 0.21 35.90 0.15 0.26 0.001
C-D 56.37 0.27 56.10 0.14 0.27 0.001
A-C 22.79 0.23 22.51 0.1 0.28 0.001
B-D 23.01 0.19 23.21 0.1 0.20 0.001
V.o & Faho] Zgtel v A=lge Bl
3 AZA S AAstel e o 243 A7)
2 17 W A E QARNEHS AR 7] F FBASE T éj_'%*% Ak oge] A K

A4 774 1 o

B3 gl szoln, uee] X ojat Hop 2
Z A0 Jltfu Hofolth, Awelat: kol
2 379

Fiebs Abgste] Satel 74 U 7
2 A%kt 4 9, YEH YolHE AT

o gl 28 HH Ab A = *F%é -

5 2010, ol e Fa Askel] el Ao
BgAEA QA AS WA Yol Hake wy
2po] Fssihe SR AFEst B BAES
2% 5 92 Aol ojw *Pﬂoﬂﬁ& &7 e
Aglo] QAT At e 4 ol ARA, AT
3 5o

3t CAD/CAM systemo] #|2Jg} &
2irhele] M HHE Aoz A7)
o] i 17 U] oRE A
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(Table 2). Lin(1989)
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oAk 0 7 3|8 73t @ﬂﬂ]—.ﬂ K gk v gl
oq:,Loﬂ H|Z3=0] B o B ¢ITLojA]

_'

2 AtollAl= AR F
£ &3} stone modelZ} CEREC® AC model 2]
HEorach 1 &ol= 0.20-0.28mm F =9
Wom(Table 3), 7 2E H FU3t ASAA
Ql=r] erobry] €13t paired t—
JAT 2= A FollA SAHCZ {3t Zfo]
£ HATHP05). 2|3} a3t dAtoflA] 32kl Aekiy
T2 MRy fxE 1Yo ASA &
AE Fof Bavt Helon fo4 Qe Aot Halk
itk Santoro $(2003)& 767119 R ofA 7\]0}37—7154
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LR Itk B a1skelar, 7 kel O, 16—0_49mmz35§
S2)gka Baskgict BH2006)2] Ao
o[ A7 HAE B4 AW FFH9 A=t ME!

u]u) gt

e A¥oR A By nisf f 2| ASE=

£ Kol 0.23-0.36m2] M= Hi1slo] %V;}@Ei
AES Wdeh ol9p 22 Adte &
A9} GAFeE Autoln | Zilberman 5(2003)2] Ao
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A mgo] Hjs CERECY AC model©] AlZA]3utct
A ASE 2 UAE 2g o] ek el Ao
OP" Zloltt, Digital caliper AR A tipe] YA} 2=
Soll wet ASA7F W = glar, BrEARl 54 A
caliper tipoll 23l & o] &Atol| tigt i 7hots) 4=
At T3 Al AU sHEe] wet £
W 2HUE B8 A" 2go AR Kio] 2ed
4= Q7] gi&olch(Luthardt et al, 2006), whaha 2 Al
] URtsto]
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