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Comparison of 2-dimensional marginal and internal fitness for the monolithic
zirconia prosthesis using intraoral scanner and extraoral scanner: in vitro
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[Abstract]

Purpose: The purpose of this study was to compare two-dimensional fitness of the monolithic zirconia prosthesis by
using different type of scanner.

Methods: No. 26 abutment tooth of FDI system was selected for the study. Using the extraoral scanner and intraoral
scanner, the abutment tooth was scanned 10 times and the scanned files wete saved as STL files. CAD/CAM system was
used to produce the monolithic zirconia prosthesis. marginal and internal gap of the monolithic zirconia prosthesis were
measured by digital microscope(x160) and applied silicone replica technique was applied. t-test, a statistical software, was
used to perform data analysis.

Results: Marginal gap mean®SD of the monolithic zirconia prosthesis was 33£7.5um with extra oral scanner and
34.7+11.1um with intraoral scanner. axial gap mean was 40.523.5um with extra oral scanner and 44.6=11.6um with intraoral
scanner. occlusal gap mean was 110.1£25.45m with extra oral scanner and 641+9.7um with intraoral scanner.

Conclusion: In this study, fabricating zirconia prosthesis with different type of scanner was clinically applicable.
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Figure 1. Study model upper 26 abutment
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1) Extraoral scanner(EOS) Ci|0|E| xHS

3L A2y S-S o]-88k= extraoral scanner
(D700, 3Shape, Copenhagen, Denmark)S ©]-85}o]
Aot 96H A YRE Aglstg o AN & uf zYE )
glo] HRAREZ L thofet ARkE dlejsto] A7H A
o|F A|-g-ste] 1081 A7UsHATE, 107]12] 270 HlofE=
%= STL(stereolithography)otd 2 43}t
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intraoral scanner(Trios 3, 3—Shape, Copenhagen,
Denmark)E o|-&3fo] Aot 261 X|HjA& 270515
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Figure 2. A. Extraoral scanner (D700, 3Shape, Copenhagen,
Denmark), B. Intraoral scanner (Trios 3, 3—Shape,

Copenhagen, Denmark)
AMEl £X: 3 Shape EM|0|X|

3. CAD/CAM system£E O|§ 01 zirconia
crown X &t

Extraoral scanner®} intraoral scanner® 705}
o] AR o] Q)= STL THAE 0|85} CAD software
program(3Shape’s CAD Design Software, 3Shape,
Copenhagen, Denmark)S o]-&3slo] AA5t9ch =

A3} zirconia crown A|ZFel7] ¢8| U AHE 74

2 30ms A8k A wYE FAS LS o&
skt AAatd-e 28-510] zirconia block(Acucera;
Gyeonggi—do, Korea)2 CAM system(DATRON D5,
Datron Dynamics, Inc, Milford, USA)S.2 ZHA7}
5 otk AIRFE 20709] zirconia crowng A=A
9] z|Alo] W}t Furnace(Austromat pSiC; Dekema
Dental—Keramikofen GmbH)ol|A] 22359t
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Figure 3. A. Extraoral scanners group, B. Intraoral scanners
groups
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THE Fryo] A HelE(Aquasil Ultra XLV;
DENSPLY DeTrey GmbH, Konstanz, Germany)<
FAskh, FRFo| FUT F CAD/CAM system o
2 A2 zirconia crown EEES AT Aot
ot A & o YsAR71(OUT-05D, Oriental TM
Corp, Gyeonggi—do, Korea)E ©]-&3}o] 5871 50N
g o= 7hsieleh, A Aej29 A3 Bt o Y
2 7Flal AP Be 4l 233} zirconia crown
AHELS Bttt B85 zirconia crown H A&
2 Alg]Z(Aquasil Ultra Rigid; Densply DeTrey)<
sto] A Azlae wAsT AskE Uelee
A 42HCentral pit)E 7102 A5 AS HFS
Astgie), Aot & 29| marginal gap,

axial gap, occlusal gapi} A=29] marginal gap,
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Figure 4. MG (marginal gap), AG (axial gap),
OG (occlusal gap) measure points

Figure 5. Measurement of 2—dimernsional internal
fitness using digital microscope
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FAEAL SPSS 24, 0(IBM SPSS 24.0, SPSS Inc,
Chicago, 1L, USA) BAIRAZ2 IS o] &35},
extraoral scanner®} intraoral scanner2 A7H5}o]
A2FE zirconia crown 22 WA W Wiy HghE o]
glo]E= Shapiro—wilk test& AAlst] A+ HA
2 B9, 248 4RI BT BESIe] wie]
R A SHEE t AP ol8skth AR
Q)2 0,055 AA3HATY,
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Extraoral scanner®} intraoral scanner® =3k
AL o]-g5}to] A|2FSt zirconia crown?] 22H] HA 2
W Hewo] Hotdt BEHAE F5FTHTable 1).
extraoral scanners ©|-85}0] AZ3} zirconia crown
159 gap2 61.27+9,90im] AL intraoral scanner
£ ©o]83sto] A2t zirconia crown Iia2 47.80+
6.46mol et F+ 1552 W B W A= Afolof
A= FAHA o2 {903 2tol 7t 1lTHp<0.05).
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Table 1. Mean=SD and 95% confidence interval of marginal
gap and internal gap for extraoral scanner and
intraoral scanner groups (Unit : um)

EOS 61.27+£9.90 54.18 68.35
.002
I0S 47.80+6.46 4318 52.42

574 79l A= 542 9l 67119 S8AH
2 HAH (marginal gap: MG1, MG2), &%+ (axial
gap. AG1, AG2), gFdAE (occlusal gap: OG1, OG2)
37| 9|2 =319 tHTable 2). extraoral scanner
O W+ FEHA = ZZF MG 33.07+7.50um, AG
40.57+3.52um, OG 110.16+25.44mS} 1L, intraoral
scanner?| ¢t + FZHA= MG 34.75+11.13um, AG
44.62+11.63um, OG 64,03+9.80me] Fro.2 =4



Extraoral scanner®} intraoral scannerS ©]-835F0] A2+ zirconia crown?] 2x+¢ ¥ @ Y A3t H])I: in vitro

=74 FERE FAAH R folgt xlolg FRIsy] ¢
A t—HHS AAISE A3 MG, AGOIAE F2gt 2t
o|5 Ho|A] A1 (p)0.05), OGAAE= gt Afol &
HHp<0.05).

Table 2. Mean+SD of the marginal gap and internal gap
for extraoral scanner and intraoral scanner groups

(Unit - 1m)

Group EOS 10S p—-value
MG 33.07+£750  34.75%11.13 .70
AG 4057+352  4462+11.63 32
oG 10.16+25.44  64.03+9.80 .001

V.2 &

H ool BAL extraoral scanner?} intraoral
scanner=® 57 27 9kS o]-&35lof CAD/CAM
system 2 A|ZHE zirconia crown®] 22} A3
= vaale Aolt), Tirle] HEHel WAl va) A
A A 3} AR go] 7rAadtal AU AJo] Holu CAD/
CAM system© 2 A|25F HAES] A3 E Prlsted
Th= AollA A=te] 207} Qlek, Hd=9] A9k 37t
v thofFst e 2 H71E itk Holden et al(2009)
T} Nawafleh et al(2013)2 EEES A|Zlstal du]
A olgelel melolH 13 erow Helshe Wy
AR, Ortorp et al(2011)2 HAES AZs5)
ementS ©]-838to] Aoksly Aoksl & Aoty

Ak uhﬂ o /\]——9—3]-0:‘1:]' Reich et al(2008)

ril

lw

o g
rH o
mlo
o
b
9;
2
H
1 o
=
o
i
u
O
zi
o
et
i=)
it

lO il mlo
M
09
)
S
tlo
f
Y
o
k
il
)
T”
o
IJ
er
o>
hied)
I}
i
W@ e M

lo rH rlo 2 RI o

i

3,
o

é;gx]x%% é = =
Laurent et al(2008)2] ﬂ ] w2 AlZlE &
= o]Jla}oq HAE —4 =

-
-

£

=

N

9]

@
A
v

NG
n?F

=2 o

quT i s, TeoE 8 o
B 714 o831l 6749] Z4A14
o1g3to] 160U Z43Isck

Al S

ud e
e

Crown BAEe] YA 518 Welt vhke A
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H A SLof| A extraoral scanner®} intraoral scanner
olgsto] A= A7 TS o §5t0] CAD/CAM
system @2 A28}t zirconia crown REHE2| ZA|Z
o]l Y AHgtr== McLean et al(1971)¢] X118k 120um
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