Check for
updates

chetx| 2tz 2 8+5|z| 46(3) : 153-164, 2019

Korean Journal of Dental Materials (Korean J Dent Mater
ISSN:2384-4434 (Print); 2384-3268 (Online)

Available online at http://www.kadm.org
http://dx.doi.org/10.14815/kjdm.2019.46.3.153

Cist CIX|E A7H 4ol M2 X|2TLIof2e| HMH U LHH 215 Hl

Comparison of marginal and internal discrepancies of zirconia crowns fabricated
by various digital scan methods

Hee-Sun In’, Hye-won Cho', Ji-Hye jung’, Jeong-Mi Kinf, Yu-Lee Kim"

'Department of Prosthodontics, School of Dentistry, Wonkwang University, Iksan, Korea
“Central Dental Laboratory, Wonkwang University Dental Hospital, Iksan, Korea

In this study, marginal and internal discrepancies of zirconia crowns fabricated with the CAD/CAM (computer aided design
— computer aided manufacturing) system were compared. Digital impressions were obtained using model scan (MS), impression
scan (IS), oral scan (OS) and dental CT scan (CT). The left mandibular first molar resin tooth was prepared as occlusal 2
mm, axial 1 mm reduction with convergence angle of 6 degree and shoulder margin, After fifteen scan procedures per group,
each fifteen zirconia crowns were fabricated. The marginal and internal discrepancies of the crowns were measured using a
silicone replica technique with a light body silicone impression material. The replica specimens were sectioned buccolingually
and mesiodistally and then examined using a microscope X160 magnification, The data were statistically analyzed with one-way
ANOVA and post-hoc was Duncan’s multiple test (@ =0.05). Mean marginal discrepancies of zirconia crowns were significantly
lower in OS group and MS group than in IS group and CT group. Mean cervical discrepancies were a statistically significant
difference (p<0.05) in the OS group compared to the other groups (p<0.05). The CT group and the MS group did not show
any significant difference (p)0.05). The IS group showed the lowest axial discrepancies and the MS group showed the greatest
statistically significant difference (p<0.05). There was no significant difference between the OS group and the CT group (p)0.05).
The occlusal discrepancies were the lowest in OS group and the largest in CT group, indicating a significant difference (p<0.05).
The MS group showed no statistically significant difference from the OS group and the IS group. The marginal discrepancies
and cervical discrepancies of the zirconia crowns were lowest in the OS group and the axial discrepancies were lowest in
the IS group. All groups except the CT group were within the clinically acceptable range.
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Figure 1. Abutment preparation (A. schematic diagram of master die, B. fabricated master die).

Table 1, Four experimental groups with different scanners

Group Digital scanner Company Scanner type
MS Ceramill map400 Amann Girrbach, Germany Model scanner
IS Ceramill map400 Amann Girrbach, Germany Model scanner
0S CS3600 Carestream Dental, USA Intraoral scanner
CT Alphard VEGA Asahi, Japan Dental CT
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Figure 2, Zirconia crown design process (A, marginal line verification, B,

60 um of virtual cement spacer starting at 1 mm above

the margin, C. crown design, D. completed design of zirconia crowns).

Figure 3, Fabricated zirconia crowns for group MS (Ceramilll Map400).
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Figure 4, Measurement with silicone replica technique, A, zirconia crown fabricated on each die, B, silicone material was applied
on the inner surface of crown and crown was loaded on the corresponding die with a vertical force of 50 N, C. silicone replica,
D. silicone replica was sectioned into four pieces using a sharp scalpel blade,

light body

silicone; =

regular body silicone

Figure 5, Measurement of discrepancy (A, sectioned silicone replica, B, replica sections were observed with a stereomicroscope at
X160 magnification),
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Figure 6, Reference points to measure the thickness, Measurement areas are designated according to the replica technique (A,

Buccolingual section; 1,8-marginal discrepancy (MG), 2,7-cervical discrepancy (CG), 3,6-axial discrepancy (AG), 4,5-occlusal discrepancy

(0G),
12,13-occlusal discrepancy (OG)).
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Table 2, Results (mean®SD) of marginal discrepancy measurements (gm)

Reference point

Group overall
1 8 9 16
MS 916 = 69.0 644 = 294 682 = 270 902 = 1032 786 *= 64.7a
IS 1168 = 748 1128 £ 761 1302 = 846 1165 = 108.8 1191 £ 85.2b
(O] 618 = 70.7 464 + 354 691 = 575 486 + 567 565 + 559a
CT 1615 = 1312 1921 + 1635 1838 £ 1511 1829 + 163.9 1801 £ 1495¢c
MS: model scan, IS: impression scan, OS: intraoral scan, CT: dental CT scan,
Different superscript letters in the same column represent statistically significant differences in the column (p¢.05).
Table 3. Results (mean®SD) of internal discrepancy measurements (zm)
Group CG AG oG
MS 2393 + 555% 734 + 238° 1661 + 417%
IS 2024 + 2135° 453 + 209° 1849 + 798°
0s 1276 + 1083 609 + 17.8° 1354 + 51.7°
CT 2601 + 1439° 599 + 209° 3112 + 1720°

MS: model scan, IS: impression scan, OS:

intraoral scan, CT: dental CT scan, CG: cervical discrepancy, AG: axial discrepancy, OG: occlusal

discrepancy, Different superscript letters in the same column represent statistically significant differences in the column (p<¢.05).

Ro] o] Foj B R M B} gy Fiolt B4,
FZke] A §lof vk #-8-8kTh(1s). E=gh 54
2ol 274 CT Bgo] Z7kste] X3¢ 13
o] g3l YAE RS Az = e gpgo
oA AS 9 24 7%01 ] 2k
HAFEPSoIA vl=
i, vk Az A7 03_741541
HAE A3 Hrste] glo] HAEo] A
Fag 94 F shjolh ARt e &
AEe *1““E g3, 2, o)z} Ko} LA1=S
Wl &2 U Ag=e < Ak e

ol 4 E@%

il

= Kel
oT

91TK18). Holmes =

159

2l=d), Mclean $& HA70] 100~120 mol|A YA o
2 3§ 7hedt Aeekal Barskel o w(20), Hung 62
<% =4 (porcelain fused metal crown)®} & A2k o]
A 34 7hedt W S 50~75 mEal SFITH21),
Weaver 52 Z4sk WY 7S 70410 imE B a1}$ o
(22), Rinke 5& A2t #L 18~145 mme] HA 7=
HojFErhar 3F3TH23). Euan 52 CAD/CAMC & A2+

HE oA Haghe] 788 vk WA 72 100
um©] AL 3} 0 7 (24), Beuer 52| AT-el|4]= Belser
59 BRuZ £38le] CAD/CAMO 2 A|2He A& H9-
Hﬂcﬂ =0l 120 moaRel 75 AR AR 7hsd=
A A TH2S, 26). WH 2= T3

AARAE Fa% 920tk WH 1150
TEHE Abole] 71AIA Ao SHAl
2o F7FHA HW(27), JiE oz vk
A7 AHEZ}F F7 A A

e

r]o

o

A% 7S
3L
Ak
1, FEE

SgATE A

g

=

R

eak
=
d % 7}



FHAasHAl |Th2s, 29). wpeba] SAEt Y o] F Ao
Ze AR e FEES YW o] "s Fasith
Molin 5 o]g] dFEda Ak 71 o2l
U 7HE 50~100 .2 BIFQIL(30), 100 un ]2
Al ARES} 2o 388 F7HA7HHB),
200~300 un®] W % Ao 2= 58 7hsdt AdH
2}l 3FITH32, 33). A 2FYolte] AJHE FIR CAD/
CAM AH|e] AT EOE o]gate] Ag3=t, o] o]
A1) AAgkel weh W 1= Ul 2h5o] desithe
ATE0] Atk Iwai 5 FFOAE 60 o] AHE FZHE
Fofalels wf CAD/CAME: o83t At H =]
=3 W 7ol 7P STkl 8H31e. ™ (34), Mously
5o AT AE 30~60 me] F7ro] FHHATAL stk
35). o]e £ AFoAME o] 7t AIE wet A 257o}
# Y 60 o] FIHE FA3FITh
£x1]E}B1ﬂQ Al 73 Wi e 2k
ZFsIE ] gl 7IEe] §ioh e Oﬂ?oﬂﬂ BEE
< Brkeb) ke 27 vE 34 W
olaifﬂ o] éﬂrOﬂ ojmgh JF= 13

)

1_

| E

3Lz
\__v——O

kil

{

Nt

0}5 Vq"ﬂ"ﬂ d‘j]ﬁoi Ay o
‘?l' tol e =s S BJHS(%

A gEe)7t 2] Wi 1

ol AR ek B ATrellM= "EE]-TT_" 1~FJ7} =40
2 A2syole] Wl = 9 W =S Hayrt
skt Al g1&2]7F & (silicone replica technique)
£ Molin?} Karlsson'so] 19934 gold inlay®} ceramic inlay
o] A HWE g ATrolA] AR A TH3Y).
WS FEES dds vt g7) vl theksiaL,
golaa} ehe AU A5 TR FFE WA gon,
18E AgE & Avke Aol Aok 2 A=
12jZo] RoJx|AY My d 7Fs/do] Jlom, nRIA =
22pAQ1 e 22t 7hskek(38, 39). HA el o] WY
o] Aol thefA ofEAlol A7 %= 3}01*‘1‘3] O]oﬂ
Habib 52 FY& A1HS o]83te] U AP=E vl
g BEomM, FEES Al Bee 7‘45@[0 BJ‘%]
I A GZETt &2 Ateld] ALEE vl HIFelSi=
tll, Aol 7 R Alelol] Fefgk xfol7} vkl Harsh

1:1 rO{'

3

N

S A

d

>~

>
ri mlo

160

ATH39).

B o oA A2y oltke] Wl 7S ZAsle] HIt
S v|wek Ay, 23 2700] 78,6647 um, U] 2:700]
56.5%£55.9 & Sk 7&?4% HQon 119.1£85.12 i
VA 2270} 180 o] CT 2707} 23t =jo) &

S u

WStk R 2, QU 2, Tl 20 A 7 Fole
Mcleano] 91 Q302 18 b5tk BRHo R
FSH= 120 um A o] B =SS Bon, CT 270

& Qo2 Agale] wAEe Wl 75e Bl
Boeddmghaus =9] AT 77 2Ader el A7)
HA =2 A7} oL 3131em(27), HE tE 7
M 78 27 Bl 2 iR e M s
HtkaL sh=H|E0, 41), & A7-9] AapelM = 7+ 20
Wk 29 2T S5 We 7S By B

R

O

53t

3 5o ks vl A3,
+108.3 m=Z 7F¥ v vehd tE F3
oJgt =}o]7} YL, CT 2270(260.1+143.9
7Lﬂ<239 31555 m) A= Fod 2pel7t
H o] Pk VAl 2700
45.3+20.9 mZ 7} 5%711 R, BE 2700] 73 4+
23.8 = 7P A7 yeht SAHSR folgk 2fel7t
ATh WFA 7] Farghe FuUl 2700 135.4+51.7

=z 7 GEA e, CT iZHS 311.2£172.0 n =
7P A veht o3 2fel7h Aoh & ATl =
Ak o g Wl KT U 7] & ARgks B,
CTi-& AQg BE AT PdHe = 588 vt

W9l el 7 e melFlrh
A2 339 FA0 A9 995 T oferd oA

g CTe] 8ol F7IslaL 9low, g &st 0.07~0.1

mm AE7FA AU A2 o} XFE CTE voxel sizeZ}
255 e YAE BYe] 3RS} 7 =T,
£ AFME 0.1 mme] FER FRYS AWFFo 24
HAY Rge] Hees W Folazt 3}911:}. ATl ARS-
H 2d 279 s EE 10 mE CT 27E T 239
HEHo] B} s ole AAHe R EE} v Ak
w20 folo] Fglo g Alrdt) w3l CT yolEHE
&S 3 ofm|A] A Al el a8t A Fole= B



N
=~

41 g
2 fo
B
Ho
=
ol
)

o 2o

2

iy

i

%

2,
N &

Jr o
o
o,

=T
ne
[ “ ;u&

o 2

é"

ki f e

2
N

J
=2
=)
of
==

rlu

ol#{ gk %J?_LO_E e &
2+ iAo 2 olst
oA WA= Qe S

ATH43). Kwon 52 |78

Q= ok 70 umEth

et
o)

0]3L0. o]

:

9
of
o>’
RN

il
o!

Fx
| o] Ag AFAZ
CT PomnE TAE gAg

i
o
o
ot
‘:011
X
T

\’4
=

mo

ﬂUﬂ](44) Hzke 120 imBE o= Ztha 39tk Beuer
2 B8E 27E o]8-3k CAM HAEEC| 7HAA He WM

= 9] Ttgko] CAD/CAM AJ=F]9] Ffol whe} 4]
785 9 oA He 108 un®] ghe 7HITRL HArskit2s).
wEbA 27 CTE ol8sf A2k YA ol A2k
HAEE o]gd LAt 3= yeh At o] e,
DICOM (digital imaging communication in medicine)3}d
S STL Shle WEsEe ol WS 4 ol smes

oVl oA melslolAol B Aol
CAD/CAM A2l o8-8k HAdEe 270 FVé ek
=8}

Esjololq TRRIsHE T4, AR THY, &

© g Foll APt BT 5 JUk4). Wk XEEMO}
E52 2d A 15-30%e] 753 ==t o] 9

M= a7} A ETH46), Kohorst 52 A2 TRE CAD/
CAM A|2El3} A2 o g AT W exE
Hished], b A A 2F ol B2 AS HF 527
O] QA HHAE 2|2 H o} BES A}%—s} Urz] o]
Wl O A= 185.4~190.4 me] WP, 1 F 3 79

gk 308.5 unol] EEFATH4T). & "’4:#011/‘1+ e

o
=
E

A2l 8RS Agaigon, 15 2t vl
0y e 2 49 R,
B ATE B 74 243 AA B4 g

WA A ) Aol 2 el s elA
éZH, V) 2705k ) 27hS E3) A=FE 1HRo|

2 AHEEle) 2 et ges slshalny ohe,
A CT 20 ol5h e 2RE HE WAL Aol
A RIAE A SEkE 33l A Al
o52 shtelel o] B P A
a8 Ao, A7Hg CTe] = H47H DICOM Tele]

N

=

161

o2

AN—

AT E

a =

STL wpel o] wgh
AFE T

dloje] 7ol ¥ 2o

PdHoz A7) & Falrt sloh, X7
AR A Hol| A HHE x]]Z} o AR&3}7]

e

ro

InEs

1. Krishna J, Kumar S, Savadi RV, Evalution of metal
free ceramics. J Indian Prosthodont Soc 2009;9:70-5.
2. Gehrt M, Wolfart S, Rafai N, Reich S, Edelhoff D,
Clinical results of lithium- disilicate crowns after up
to 9 years of service. Clinical Oral Investig 2012;17:
275-84.
3. Seghi RR, Daher T, Caputo A, Relative flexural strength
of dental restorative ceramics. Dent Mater 199;6:181-4,
Delong R, Pintado MR, Ko CC, Hodges JS, Douglas
WH. Factors influencing optical 3D scanning of vinyl
polysiloxane impression materials, J Prosthodont
2001;10:78-85,
5. Delong R, Pintado M, Douglas WH, Measurement of
change in surface contour by computer graphics, Dent
Mater 1985;1:27-30,
Flugge TV, Schlager S, Nelson K, Nahles S, Metzger
MC. Precision of intraoral digital dental impressions
with iTero and extraoral digitization with the iTero
and a model scanner, Am J Orthod Dentofacial Orthop
2013;144:471-8.
Kato A, Ohno N, Construction of three-dimensional
tooth model by micro-computed tomography and

application for data sharing, Clin Oral Investig



10,

11,

12,

13.

14,

15.

16,

17.

2009;13:43-0,

Lim MY, Lim SH, Comparison of model analysis
measurements among plaster model, laser scan digital
model, and cone beam CT image. Korean J Orthod
2009;39:6-17.

Swennen GR, Mommaerts MY, Abeloos J, De Clercq
C, Lamoral P, Neyt N, Schutyser FA. A cone-beam
CT based technique to augment the 3D virtual skull
model with a detailed dental surface, Int J Oral
Maillofac Surg 2009;38:48-57.

Reuschl RP, Heuer W, Stiesch M, Wenzel D, Dittmer
MP: Reliability and validity of measurements on digital
study models and plaster models, Eur J Orthod,
2016:38:22-6

Zhao S, Robertson DD, Wang G, Whiting B, Bae KT,
X-ray CT metal artifact reduction using wavelets: an
application for imaging total hip prostheses, TEEE
Trans Med Imaging 2000;19:1238-47.

Della Bona A, Kelly JR. The clinical success of
all-ceramic restorations, J] Am Dent Assoc 2008:139:
8S-138S.

Chan C, Weber H. Plaque retention on teeth restored
with full-ceramic crowns: A comparative study. J
Prosthet Dent 1986;55:666-71.

Bergenholtz G, Cox CF, Loesche WJ, Syed SA. Bacterial
leakage around dental restorations: its effect on the
dental pulp. J Oral Pathol 1982;11:439-50.
Zilberman O1, Huggare JA, Parikakis KA, Evaluation
of the wvalidity of tooth size and arch width
measurements using conventional and three-
dimensional virtual orthodontic models. Angle Orthod
2003;73:301-6.

Bootvong K, Liu Z, McGrath C, Higg U, Wong RW,
Bendeus M, Yeung S. Virtual model analysis as an
alternative approach to plaster model analysis:
reliability and validity. Eur J Orthod 2010;32:589-95.
Keating AP, Knox J, Bibb R, Zhurov Al A comparison

of plaster, digital and reconstructed study model

162

18,

19.

20,

21,

22,

23.

24,

25,

20,

27,

28,

accuracy, J Orthod 2008;35:191-201,

Moon BH, Yang JH, Lee SH, Chung HY. A study
on the marginal fit of all-ceramic crown using CCD
camera, | Korean Acad Prosthodont 1998;36:273-92.
Holmes JR, Bayne SC, Holland GA, Sulik WD,
Considerations in measurement of marginal fit, ]
Prosthet Dent, 1989;62:405-8,

McLean JW, von Fraunhofer JA. The estimation of
cement film thickness by an in vivo technique, Br
Dent ] 1971;131:107-11.

Hung SH, Hung KS, Erik JD, Chappell RP, Marginal
fit of porcelain-fused-to-metal and two types of
ceramic crown, ] Prosthet Dent 1990;63:26-31.
Weaver JD, Johnson GH, Bales DJ. Marginal adaptation
of castable ceramic crowns, ] Prosthet Dent 1991;66:
747-53.

Rinke S, Hills A, Jahn L, Marginal accuracy and fracture
strength of conventional and copy-milled all-ceramic
crowns, Int J Prosthodont 1995;8:303-10,

Euan R, Figueras-Alvarez O, Cabratosa-Termes J,
Oliver-Parra R, Marginal adaptation of zirconium
dioxide copings: Influence of the CAD/CAM system
and the finish line design. J Prosthet Dent 2014;112:
155-62.

Beuer F, Naumann M, Gernet W, Sorensen JA,
Precision of fit: zirconia three-unit fixed dental
prostheses, Clin Oral Investig 2009;13:343-9,
Belser UC, MacEntee MI, Richter WA, Fit of three
porcelain-fused-to-metal marginal designs in vivo: a
scanning electron microscope study. J Prosthet Dent
1985;53:24-9.

Boeddinghaus M, Breloer ES, Rehmann P, Wstmann
B. Accuracy of single tooth restorations based on
intraoral digital and conventional impressions in
patients, Clin Oral Investig 2015;19:2027-34,

May LG, Kelly JR, Bottino MA, Hill T, Effects of cement
thickness and bonding on the failure loads of CAD/
CAM ceramic crowns, Dent Mater 2012;28:99- 109,



29.

30.

31

32,

33.

34,

35.

36.

37.

38.

39.

Kokubo Y, Ohkubo C, Tsumita M, Miyashita A, Vult
von Steyern P, Fukushima S, Clinical marginal and
internal gaps of Procera All Ceram crowns, J Oral
Rehabil 2005;32:526-30.

Molin MK, Karlsson SL, Kristiansen MS, Influence of
film thickness on joint bend strength of a ceramic/resin
composite joint, Dent Mater1996;12:245-9,

Molin M, Karlsson S, The fit of gold inlays and three
ceramic inlay systems: A clinical and in vitro study.,
Acta Odontol Scand 1993;51:201-6,

Mdrmann WH, Bindl A, Liithy H, Rathke A, Effects
of preparation and luting system on all-ceramic
computer-generated  crowns.
1998;11:333-9.

Sorensen JA, Munksgaard EC. Interfacial gaps of resin

Int J Prosthodont

cemented ceramic inlays, Eur J Oral Sci 1995;103:116-
20.

Iwai T, Komine F, Kobayashi K, Saito A, Matsumura
H. Influence of convergence angle and cement space
on adaptation of zirconium dioxide ceramic copings,
Acta Odontol Scand 2008;66:214-8.

Mously HA, Zandparsa R, Hirayama H. Marginal and
internal adaptation of ceramic crown restorations
fabricated with CAD/CAM technology and the
heat-press technique. J Prosthet Dent 2014;112:249~
50.

Weyns W, De Boever J, Radiographic assessment of
the marginal fit of cast restorations, J Prosther Dent
1984;51:485-9.

Molin M, Karlsson S, The fit of gold inlays and three
ceramic inlay systems: A clinical and in vitro study.
Acta Odontol Scand 1993;51:201-6.

Laurent M, Scheer P, Dejou J, Laborde G. Clinical
evaluation of the marginal fit of cast crowns: validation
of the silicone replica method, J Oral Rehabil
2008;35:116-22.

Rahme HY, Tehini GE, Adib SM, Ardo AS, Rifai KT,

163

40,

41,

42,

43,

44,

45,

40,

47,

In vitro evaluation of the "replica technique" in the
measurement of the fit of Procera crowns, J Contemp
Dent Pract 2008;9:25-32,

Syrek A, Reich G, Ranftl D, Klein C, Cemy B, Brodesser
J. Clinical evaluation of all-ceramic crowns fabricated
from intraoral digital impressions based on the
principle of active wavefront sampling. J Dent 2010;
38:553-9,

Fliigge TV, Schlager S, Nelson K, Nahles S, Metzger
MC. Precision of intraoral digital dental impressions
with iTero and extraoral digitization with the iTero
and a model scanner, Am J Orthod Dentofacial Orthop
2013 ;144:471-8.

Lautenschlager EP, Harcourt JK, Ploszaj LC. Setting
reactions of gypsum materials investigated by X-ray
diffraction, ] Dent Res 1969;48:43-8.

Chee WW, Donovan TE, Polyvinyl siloxane impression
materials: a review of properties and techniques. ]
Prosthet Dent 1992;68:728-32.

Hyuk-Jin Kwon, Kack-Kyun Kim, Won-Jin Vi,

Comparison of digital models generated from
three-dimensional optical scanner and cone beam
computed tomography. J Dent Rehabil Appl Sci
2016;32:60-9.
Reich S, Wichmann M, Nkenke E, Proeschel P, Clinical
fit of all-ceramic three-unit fixed partial dentures,
generated with three different CAD/CAM systems. Eur
J Oral Sci 2005;113:174-9.,

Suttor D, Bunke K, Hoescheler S, Hauptmann H,
Hertlein G. LAVA - the system for all-ceramic ZrO2
crown and bridge frameworks. Int J] Comput Dent
2001;4:195-200.

Kohorst P, Brinkmann H, Li J, Borchers L, Stiesch
M. Marginal accuracy of four-unit zirconia fixed dental
prostheses fabricated using different computer-aided
design/computer-aided manufacturing systems. Eur

J Oral Sci 2009;117:319-25,



Original Article

Ciefet CIXIE AZH W WE x[=3L|oke] HA A LHEH 2= Hiw

= 1 - 2 1*
ols|M', xajg’, Hxlsll', A=ol”, Agal”

r <
o
122
re
i

2 A7 CAD/CAM A|=gle] HAY @ 85 oA vgodst s B8 Az Al25y o}
el 3 1% v RAsaA stk B2 sob ALTA @0 mRe] AAE B ek, wA AAMSE)

A ST, T 2AOSTIH ATE CT 2ACTHIS ol&shol 7 7% 242t 159s] P4E H5T 7,
A 1571 A AL WS IS U NG, 39, S S A Sl ke
71 15,1, vaﬂﬁl\]ﬁdﬂ (Instron 3345; Instron, Canton, MA, USA)E o]-&3}la] 50 N¢] 3oz
S 23t YAE dAn) A (TZ-7XT, Samwon, Korea)S o83} 167 A& o) A
31, one-way ANOVAS} Duncan's multiple range test (@ =0,05)2 X3}t 43
‘ MS3o] ‘%‘ AAE Hof IsT, CTLH fFogh Apol& B AtHp(0.05). 2175 +49
ke Ml A, Oszo] A Wl ekt e #3 BALOR oI5 Aolrt ALAp0.05), CTE MSEE
2 H918 AoV} A QK009 S 1) Bk Wae A, 150] A ) ek, MsEol
7P FA VRt SAIR SR frefgh o7k QITHp(0.05). OST 3} CTTE A& frofgh Ao]E HolA] ekkthp)0.05).

g Q7o) WS WIng s, OsEol b4 v bk, CTol AP S el fels ik 19t
(p€0.05). MS-& OST, IS} EA|A 0 &2 F2o3t z}o]S Yeh)A] ¥dt) 22 o7 Aaxdyolde] W 73}

Ao} I Fe OsE] 7 Akor], FW L 1570 Aghth AE CT 2BEE AslH BE T
WFHow S48 wek w9l hol stk
Mol B0 1 3 27, W 2, md 2o, el 1, A 2adelst, A7 cT

164



	다양한 디지털 스캔 방법에 따른 지르코니아관의 변연 및 내면 간극 비교
	서론
	재료 및 방법
	결과
	고찰
	결론
	참고문헌


