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Fig. 1. Schematic view of tooth preparation.
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Tablel. Group naming of zirconiacoping by design

Group Zirconiacoping design

Colored 11 0.3mm

()] 12 0.3 (buccd Sde) - 0.6 mm (lingud Sde)
13 06mm
14 0.6 (buccd Sde) - L.0mm (lingud dde)

Uncolored 11 03mm

(n 112 0.3 (buccd Sde) - 0.6 mm (lingud Sde)
113 06mm
114 0.6 (buccd Sde) - 1L.Omm (lingud Sde)
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Fig. 2. Schematic view of zirconia coping by design.
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Fig. 3. Measuring points for marginal discrepancy.

Fig. 4. Measurement of the marginal discrepancy using the video micro-
scope system just after sintering (X 100).

Fig. 5. Measurement of the marginal discrepancy using the video micro-
scope system after internal adjusting and sintering (X 100).
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A (1728) Al 2310} kel frol4 & Aol e g
itk THeA 7] 9] Al s 1mmiminZ 2] 234 o} Y (P>.09), 1752 105 Bl 2t 29 518 2
g o] A d w7 shg-<= 78kt (Fig. 6). ] OARQ1%H 17} 2,3 18] 2 47 3bel = Fo) @ Alo] & 1
(P< 05). 53] 47 717 & 9Hd 8 5-g ugle
4. A=A H (P <.05), 2?L( = 03 = 06)0] 37 (35 064 =
06)2t} U] =2 wlAslE S Ho|:= Agko] 9Tt
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Tablell. Mean of fracture srength (N) and standard deviation of al Groups
11 12 13 14 111 112 113 114
mean 3734 1278 968.3 28928 4351 13521 1116.6 29624
D 839 5159 1123 569.1 1056 4803 80.6 4629
Tablelll. Result of one-way ANOVA for fractureload of Groupl
Sum of squares df Mean suare F Sg.
Between groups 384867.056 3 128289.019 98522 .000
Within groups 46876.982 3% 1302138
Totd 431744.038 39
TablelV. Result of oneway ANOVA for fractureload of Group
Sum of squares df Mean sjuare F Sg.
Between groups 336560.301 3 112186.767 75136 .000
Within groups 53752.122 36 1493114
Totd 390312423 39

TableV. Result of independent t test of Zirconia.coping groupswith different color and same design

S Levenestest for equdlity of variances t - test for equality of means
F Sg. T Df Sig (2-tailed)
11,111 Equd variancesassumed 651 430 -1.448 18 165
Equd variances not assumed -1.448 17135 166
12,112 Equd variances assumed 000 1.000 =332 18 1744
Equd variances not assumed -332 17.908 744
13,113 Equa variances assumed 189 290 -3.268 18 007)
Equd variances not assumed -3268 17.115 04
14,114 Equal variances assumed 175 681 300 18 767
Equd variances not assumed 300 17.284 .768
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Fig. 8. Comparison of marginal discrepancy of zirconia core with different
designs just after sintering without any adjustment.

TableVI. Mean of totd marginal discrepancies (»m) of each CAD/CAM zirconiacoping groupsjust after ntering

- Colored Uncolored
Sourceof varietion 11 2 13 14 I 2 13 114
Digd Mean 48140 432.20 55060 621.50 47310 324.10 34720 32480
D 17864 13504 23326 36371 84.42 8457 151.87 12131
Mesd Mean 486.00 441.80 534.80 614.40 479.70 32330 336.30 33060
D 180.95 148.07 22075 246.86 66.36 92.62 15542 13249
Buccd Mean 510.10 44550 557.91 638.00 49980 34880 34530 36800
D 175.18 13203 22061 188.99 6744 7542 136.04 13130
Lingud Mean 481.50 45200 55510 602.30 480.80 33330 329.70 336.90
D 17750 15913 22158 2804 7882 7871 145.80 11218
TableVII. Reult of one-way ANOVA for margind discrepancy of Group |
Sum of squares df Mean Square F Sg.
Between groups 170946.713 3 56982.238 2606 0.067
Within groups 787158.188 36 21865.505
Totd 958104.900 39
TableVIII. Result of oneway ANOVA for margind fitnessof Group 11
Sum of souares df Mean Square F Sg.
Between groups 449658.042 3 149886.014 5802 0.002
Within groups 930007.206 3% 25833534
Totd 1379665.248 39
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TablelX. Result of independent t-test of Zirconiacoping groups with different color and same design just after sintering without any adjustment

cr Levenestest for equdlity of variances t - test for equdity of means
F Sg. T Df Sg (2-tailed)
11,111 Equd variances assumed 5.769 027 107 18 916
Equd variancesnot assumed 107 11717 917
12,112 Equd variancesassumed 384 067 2155 18 045
Equél variances not assumed 2155 14294 049
13,113 Equd variancesassumed 0142 710 2479 18 023
Equél variances not assumed -2479 15485 025
14,114 Equd variances assumed 0.365 553 -3707 18 002
Equd variancesnot assumed -3.707 14.707 002
TableX. Mean of totd margind discrepandies of esch CAD/CAM Zirconia.coping groups after adjusting Unit (¢m)
11 12 13 14 111 12 13 114
meen 107 177 101 118 A 84 9% 9%
D B 89 18 2 5 19 2
o 2 3k, At A 2] AAld YoM mE g4e u
g ol ol Fate] L5mmE AFAstlaL, FH 5 AW
o & AALE 6% & 1.2 mm AkA] 6131 o
FHe| A B3 S 7E A A= A

P [euetreyy

nm nm B M 4 (e

Fig. 9. Comparison of marginal discrepancy of zirconia coping with dif-
ferent color just after sintering.
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ORIGINAL ARTICLE

Fracture load and marginal fitness of zirconia ceramic coping
by design and coloration

Mee-Ran Shin', DDS, MSD, PhD, Min-Jeong Kim?, DDS, MSD, Sang-Chun Oh**, DDS, MSD, PhD
!Associate Professor, Department of Prosthodontics, Graduate School of Clinical Dentistry, College of Medicine, Hallym University,
‘Graduate Student, * Professor, Department of Dentistry, Graduate School, Wonkwang University

Purpose: The purpose of this study was to compare the marginal fitness and fracture load of the zirconia copings according to the design with different thickness and coloration.
Material and methods: The evaluation was based on 80 zirconia copings. Zirconia copings were fabricated in design with different thicknesses using CAD/CAM system
(Everset, KAVO dental GmbH, Biberach, Germany). The designs of copings were divided into four groups. The first group consisted of copings with uniform thickness of 0.3
mm. The thickness in the second group was 0.3 mm on the buccal surface and 0.6 mm on the lingual surface. The third group consisted of coping with uniform thickness of 0.6
mm. The thickness in the fourth group was 0.6 mm on the buccal surface and 1mm on the lingual surface. Each group consisted of 10 colored and 10 uncolored copings. Half of
the copings (40) processed with a milling system according to the specific design were sent to be given a color (A3) through saturation in special dye by a manufacturing compa-
ny. Just after sintering, the marginal discrepancies of copings were measured on the buccal, lingual, mesial and distal surfaces of metal die, under a Video Microscope System (sv-
35, Sometech, Seoul, Korea) at a magnification of X 100. It was remeasured after the adjusting of the inner surface. Next, all copings were luted to the metal dies using reinforced
cement {GC FujiCEM (GC Corp. Tokyo, Japan)} and mounted on the testing jig in a Universal Testing Machine (Instron 4467, Norwood, MA, USA). The results were ana-
lyzed statistically using the one-way ANOVA test. Results: The obtained results were as follow: 1. The measured value of marginal discrepancy right after sintering was the
greatest in the contraction of the buccal area in all groups, except for group 12. 2. There was no significant difference of marginal fitness among the groups in the colored zirconia
group (P <.05). 3. When the marginal fitness among the groups in the uncolored zirconia group was considered, group 112 had the smallest marginal discrepancy. 4. When the
colored and uncolored groups with the same design were compared, there was a significant difference between 11 and I11 groups. In group 2, 3, and 4, the uncolored zirconia had
the greatest marginal fitness (P < .05). 5. After adjustment of inner surface, there was no significant difference in the marginal fitness in all groups when color and design of the
zirconia coping wete compared. 6. The fracture load of CAD/CAM zirconia copings showed significant difference in group 1, 2, 3, and 4. 14 and 14 had the strongest fracture
load. 7. When groups with different color and same design were compared, all colored groups showed greater fiacture load (P > .05), with no significance. Conclusion: There
was difference in the marginal fitness according to the design and coloration of zirconia copings right after sintering, but it was decided that the copings may well be used clinica-
ly if the inner surface are adjusted. The copings should be thick enough for the reinforcement of fracture strength. But considering the esthetics of the visible surfaces (labial and
buccal surface), the thickness of copings may be a little thin, without giving any significant effect on the fracture strength. This type of design may be considered when giving pri-
ority to preservation of tooth or esthetics. (J Korean Acad Prosthodont 2009;47:406-15)

Key words: Zirconia ceramic copings, Design, Coloration, CAD/CAM, Marginal fitness, Fracture strength
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