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Fig. 1. 3D scanned image of stone model using the ISCAN D100® after modifi-
cation.

Table 1. Classification of zirconia coping according to the design of the coping and
cement type

. . . Subgroup (number)
Group Zirconia coping design PanaviaF® Cavitec”
I 0.3 mm Ip(10)  Ic(10)
I 0.3 mm (buccal surface and occlusion)
- 0.6 mm (lingual surface and occlusion) lp(10) e (10)
I 0.6 mm p (10) Ilc (10)
v 0.6 mm (buccal surface and occlusion)

- 1.0 mm (lingual surface and occlusion) Vp(10) - Ive(10)
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I, Concilon dental materials, USA) .2 18] %24 #4288 7}
23S AR 8072 Ael g B4 28 S 9339

2. X|23{ot Zge| C|xtel & A&}

=<4 F123 -8 KAVO Everest 7] (KaVo Dental GmbH,
Biberach, Germany)2 o] &-3k] 274311, 7133 ] =747} group
S AAA o2 7L 03 mmE, group 1= HA T} = wgt

125 03mmzE, AW} A= w3d 122 06 mm=E A 74] s},
group & A 2| A © 2 0.6 mm= 7L 51, group IV & 7} &
S w3 1225 06 mmz, AW S Wik 122 1.0 mm=
A A8 T (Fig 2). Aol A 1.5 mm " o] 2] A cement space= 30

4R34,

o)} A 2.2 of A2 Al Eo] w2k Panavia-F* 7 22
group Ip, ITp, Ip, TVp, Cavitec® &2k group Ic, Ic, e, IVe2] sub-
group © = -5} T} (Table 1).

Group L IL TIL, IVell A 5233 A7} EebA] = 22 22 241 9
FAEA L7 F 02 49k, 17 A T}/ magil
fdgeS ol R 3 A7 2 £ 2l 2 gowp 9 107)
2 % 80709] 5 L AT,

Group Lateral View Occlusal View
I Lingual I
03mm N
0.3mm
II Buccal ¢ _—% % Lingual
E 0.6mm
Lingual
Buccal
11 Buccal Lingual
0.6mm
<
Lingual
Buccal
4
0.6mm
v Buccal Lingual
1.0mm
«
Lingual

Fig. 2. Schematic diagram of lateral and occlusal view of zirconia coping accord-
ing to the group.
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Fig. 3. Assembly designed for measuring the fracture resistance of fabricated zirconia crown on a universal testing machine (A), and a schemat-

ic diagram of circled area (B).
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(Microhardness Tester, Matsuzawa, MXT-70, Japan)©] &+tj] &1n| 7 &

o] -&-3f 1004} 2] Hﬂ%i YA o 2 3HA Habetgl om, 7zt o
of| A 47l o] A| A S FE8o] FALE AR 7 (scanning electron
microscope, JSM6360, JEOL, Japan)& AH-g-3Fe] ¥11 A 3 =E 40
&= sl S An|7 AaE Felaisich WA A
w0 29 98 A|H LS = o] WAL 9135 Cavitec® ©. 2
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A& wH5A) 7] (2020, Zwick, Germany) S A}-8-510] 14 2]
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ek 0.1, 7155 5-] crosshead speed= | mm/min® &=
%Ol g Wj7hA] 2 st 7Heh 2 Al o] A o)
skl
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8. 4l =4

BE =X 32 SPSS 2 18 (SPSS 12.0; SPSS GmbH.,
Germany)& ©]-§-3to] th3-7} o] F 3t AMES] FF/
o w2 233 YAR1e] 3 A 3Hd-& a= .05 ol A] two-way
ANOVAE ¥A13}9] 31, A} 5717 © & Duncan’ s multiple range
testE A] Y5} TF (@=.05). TIARQ1of] w2 2t 15 W o] 3 A
A7 M A3te = one-way ANOVAR 412|435 95%0]| A

284931, AFE7 % © & Duncan’ s multiple range testS- A] 3§
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SFATH (@ = .05). L g T AR Wol| A AJH EQ] Fi7el mE
3t A ed 2t WA A= E independent ttest= A 51 TF
(a=.05).

Zt

1. plol MgT

Cavitec® 0 2 3}2Hel 573 2[Rl o] W& A 251 o} A
o) A At o] H iy} TFH A} ZE-S Table 29} 2t} Group I
3} group 1L §-2] &+ 2ol 7} §191 2.1, W A] group ZHell &
o] gk 2ol 7+ AA T Group 13} IMlo] 7H Srol 4423815 2.
goup 7} 71 AA] Vep} A 7t &2 T (P<.05) (Table 2).

2. OE Mgl

(1) Cavitec” ©. 2 ¢2}gh ol A 3233 T2l of] & 2] 2511
of Tl Fe] o A g o] T EFHAL 4h-2 Table 37} 2

(2) PanaviaF* 2 & 281 Tol| A 737 t]A}2lo] mhE 2] 231
o} EAj o] 54 A e] H T HEAA hS Table 42} 2
o}, 7} 2 3be) 2 TAQle] 2 v A gl BA oA
ol -2 2= ISATH (P> 05) (Table 4).

B AIHE Foll whe o] 7kA] 238 YAelel v A4
£ Fig 49 YEF}R) 11, two-way ANOVA 7] £ 3 += Table 59}
2t} Two-way ANOVAS]| w211 AWl E FFof] W2 Y] 714 2
3 YA Zhell w3 A2 I (P=072). AR E -0l
2 F2 271 A&l (P=.000), Panavia-F* 2 3 28} o]
Cavitec" 2 92}k %ED} group 12} group T 2RI of| A R-27d 9
Al =3k (P<.05). vl 71A] 23 YA el FAIA L F-2)2F
= ST (P=.163).

| Cavitec® @ Panavia-F®

t}. Group 112} group IVe] 2+ 4] %}/ ©] group 13} group 1.t} & 4000 " .
AgA o2 fro QA E3keh(P<.05) (Table 3). > 2% 1
< 3000 1
g 2500 1
Z 20001
Table 2. Marginal fidelity of each surface measurement (¢m) (N = 40) § 1500
Source Cavitec® g 10007
of variation Buccal ~ Lingual  Mesial Distal Total E 5007
I 74 (20) 57(31) 52(16) 58 (13) 60 (14y 0~ : : I - v :
II 112(29) 94(33) 105(31) 120(43) 1073y
I 9(30)  61(38) 4(6)  S5B6)  S4Q8'  Fig,4. Comparison of fracture resistances of zirconia crowns according to the cement
v 81(38) 83 (43) 75 (34) 85 (40) 81 (39y type.
* Standard deviations are expressed in parenthesis. * means significant difference by t-test at @ = .05.
Table 3. Mean of fracture resistances and standard deviation (N) Table 4. Mean of fracture resistances and standard deviation (N)
Mean SD Mean SD
Ic 1870 390 Ip 2482 411
Il 1891 355 IIp 2562 431
Illc 2419 517 Ilp 2439 524
Ve 2284 315 IVp 2555 421
Table 5. Result of fracture resistances of zirconia ceramic crown according to the cement type by two-way ANOVA
Source Sum of squares df Mean square F value Pvalue
Error correction medel 4921365.9 7 703052.269 3.829 .001
Intercepter 409582454 1 409582454 2230.557 .000
Cement type 2965065.0 1 2965065.0 16.148 .000
Coping design 970366.534 3 323455.511 1.762 163
Cement type 1344202.4 3 448067.47.0 2440 072
*Coping design
Error 12670012 69 183623.367
Total 43568243 77
Error correction total 17591378 76

a. R?=0.280 (Error corrected R =0.207)

CHehx| s AErS(] 20104 487 3%

197



2 CiRtelt AMEo] w2 X230 TAzke] T Ay

O Incomplete @ Complete

Failure modes
N

Ic Ilc Ilc IVe Ip IIlp Hp IVp
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Fig. 5. Comparison of failure modes of zircomia crowns with different coping design

and cement type. Ic, Ilc, Illc, Ve means group I, II, I1I, IV in Cavitec™ Subgroup,

Ip, IIp, IlIp, IVp means group I, IL, I11, IV in Panavia-F* subgroup.
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@3 FARE 9P FEE BT ALREH, & AR A
= 334 HARlel #AIg10], Cavitee” gHAFTol|l A= A5 914,
Panavia-F* H 2ol K& - gpdo] iz o = Yyt
©]i= Panavia-F*7} Cavitec" 2} H] wal] 14 E-7}o] 232 3} 2| #)
2, ATRE A9 B 5o B 48 42 & A n
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FF 2475 EUR 53] Aol Axs = A el A
A9 HARRlE e o] 83, 35 nHP Y T4
A B3 7 Sloll St E T aaA”l A2 ayof A2}
g e Ul e A7 e d Ao m Atsdnt

e

1. A2 91 Cavitec® ©. 7 3213} ol A ¥ A 3HAd 2
goup 13} gowp 7} 91 9171 $-4819) 2, goup 17} 714
B A o' YEiTH(P<.05).

2. Cavitec® ©_ 2 32}l FHof| A x| 2310} A el b
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ORIGINAL ARTICLE

Fracture resistance and marginal fidelity of zirconia crown according to

the coping design and the cement type

Hun-Bo Sim, DDS, MSD, PhD, Yu-Jin Kim, DDS, MSD, Min-Jeong Kim, DDS, MSD,
Mee-Ran Shin', DDS, MSD, PhD, Sang-Chun Oh*, DDS, MSD, PhD
Department of Prosthodontics, College of Dentistry, Wonkwang University, Gunpo, Korea
"Implant Prosthodontics, Graduate School of Clinical Dentistry, Hallym University, Seoul, Korea

Purpose: The purpose was to compare the marginal fidelity and the fracture resistance of the zirconia crowns according to the various coping designs with different thicknesses
and cement types. Materials and methods: Zirconia copings were designed and fabricated with various thicknesses using the CAD/CAM system (Everest, KaVo Dental GmbH,
Biberach., Germany). Fighty zirconia copings were divided into 4 groups (Group I: even 0.3 mm thickness, Group II: 0.3 mm thickness on the buccal surface and the buccal
half of occlusal surface and the 0.6 mm thickness on the lingual surface and the lingual half of occlusal surface, Group I1I: even 0.6 mm thickness, Group IV: 0.6 mm thick-
ness on the buccal surface and the buccal half of occlusal surface and the 1.0 mm thickness on the lingual surface and the lingual half of occlusal surface) of 20. By using a put-
ty index, zirconia crowns with the same size and contour were fabricated. Each group was divided into two subgroups by type of cement: Cavitec® (Kerr Co, USA) and Panavia-
F® (Kuraray Medical Inc, Japan). After the cementation of the crowns with a static load compressor, the marginal fidelity of the zirconia crowns were measured at margins on
the buccal, lingual, mesial and distal surfaces, using a microscope of microhardness tester (Matsuzawa, MXT-70, Japan, X 100). The fracture resistance of each crown was mea-
sured using a universal testing machine (2020, Zwick, Germany) at a crosshead speed of 1 mm/min. The results were analyzed statistically by the two-way ANOVA and one-
way ANOVA and Duncan's multiple range test at @ =.05. Results: Group I and I showed the smallest marginal fidelity, while group II demonstrated the largest value in Cavitec
® subgroup (P < .05). For fracture resistance, group I1I and IV were significantly higher than group I and I1 in Cavitec® subgroup (P < .05). The fracture resistances of Panavia-
F® subgroup were not significantly different among the groups (P >.05). Panavia-F® subgroup showed significantly higher fracture resistance than Cavitec® subgroup in group
Iand II (P < .05). Conclusion: Within the limitation of this study, considering fracture resistance or marginal fidelity and esthetics, a functional ceramic substructure design
of the coping with slim visible surface can be used for esthetic purposes, or a thick invisible surface to support the veneering ceramic can be used depending on the priority. (J
Korean Acad Prosthodont 2010,48:194-201)
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*Corresponding Author: Sang-Chun Oh

Department of Prosthodontics, Sanbon Dental Hospital, Wonkwang University, 1142, Sanbon-dong, Gunpo, Gyeonggi-do, 435-040, Korea
+82 31 390 2800: e-mail, scoh@wku.ac.kr

Article history

Received June 9, 2010/ Last Revision June 22, 2010/ Accepted June 29, 2010

Lt AESIR| 20104 482 33 201





