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Table 1. Materials and construction methods for all~ceramic restorations in this study.

Brand

Construction Method

Manufacturer

In-Ceram Slip-cast and
In-Ceram blank
(for Celay)*
IPS-Empress
Layering
OPC
Layering

Glass infiltration
Copy-milling and
Glass infiltration
Heat-pressing and

Heat~pressing and

Vita Zahnfabrik, Bad
Sickingen, Germany
Vita Zahnfabrik, Bad
Sickingen, Germany
Ivoclar AG, Schoan,
Liechtenstein
Jeneric Penton,
Wallingford, Conn.,U.S.A.

*Celaﬁf system(Mikrona Technologies, Spreitenbach, Switzerland)
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I Construction of the master model ] l Veneering with aluminous porcelain ‘

Y

[Application of die spacer ]

v

lEplication of the die |

Construction of of working
cast with special plaster

\J

A

[ Removal of excess glass [
A

[ Glass infiltration(4hours)J
y :

{Trimming the sintered substructure ]
A

Application of the powder slip }.__>[ Sintering(10 hoursﬂ

Fig. 1. Flow chart of the conventional In-Ceram fabrication technique.

| Construction of the master model [ Veneering with aluminous porcelain

- Y
, [-Application of die spacer]

\j

Modeling of a prototype resin
coping as a pattem

A

[ Removal of excess glass ]
A

| Glass infiltration(40 min.) |

‘ Trimming the sintered substructure]

Y

Copy-milling of the structure from
an industrially sintered blank

A

Fig. 2. Flow chart of the copy-milled In-Ceram fabrication technique.
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l Construction of the master model I

\J
LApplication of die spacer I

K
lWax-tjp & spruinﬂ7 h

Y
[ Investing & burn out I

Heat-press casting using

| Glazing |
A

[Porcelain application & firing
\

Cut-back of crown for
porcelain build-up space

» rSelective grinding of internal surface

Devesting using

Empress or OPC ingot

™! sandblast(glass bead)

Fig. 3. Flow chart of the IPS-Empress and OPC fabrication technique.

SSC-M350 DT-55
CCD camera] |Jmage Grabber
P.C.
icr'oéc'o'.: e g
M P Moniter

Fig. 4. Tllustration of measuring system.
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grabber DT-55, Data Translation Co., USA)
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Image

Measure of
marginal gap

! 1

)

Global Lab
. Image software

/ \

‘|Excel worksheet

| Microscope J
A A S
~

~

DT-55
Image Grabber

~N

data l

rCemented crown ]\ [Objective micrometerJ lData analysis I

Fig. 5. Flow chart of measuring method.

Table 2. Mean marginal disc‘rabancieé(;zm) of the four ceramic materials

~Labial | Lingual | Mesial | 'Distal | Total

In-Ceram Mean 51.36 30.26 30.95 33.09 3141
SD 16.22 15.69 18.60 1535 16.52

Copy-milled Mean 48.88 59.55 59.77 53.67 55.47
(CELAY) SD 26.64 29.18 26.91 27.50 2790
IPS-Empress Mean 32.47 36.90 46.91 61.17 44.36
SD 18.77 16.02 22.27 28.86 24.58

OPC Mean 42.37 41.68 46.67 58.32 47.21

SD 15.58 16.95 20.59 23.07 20.42
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Table 3. Mean marginal discrapancies(um) at various surfaces of conventional In-Ceram

(W]

(@2}
(@

No.of Labial Lingual . Mesial Distal Total
specimen | Mean(SD) | Mean(SD) Mean(SD) Mean(SD) Mean(SD)
1 37.31(1591) | 17.44 (7.33) | 30.48(13.61) 27.12 (8.83) | 28.09(13.78)
2 28.07 (9.89) | 17.09 (3.77) | 33.29(29.65) 46.38(18.35) | 31.21(20.82)
3 47.99(21.81) | 43.55(15.12) | 34.88(14.80) 19.40 (8.02) | 36.45(18.96)
4 2354(1051) | 48.19(19.77) | 21.53(14.27) 38.31(14.92) | 32.90(18.60)
5 30.80(21.68) | 37.50(14.17) | 28.97(12.41) | 43.99(22.43) | 35.32(18.90)
6 31.29(11.75) | 31.67(1253) | 23.78 (9.08) 29.69(10.54) | 29.11(11.33)
7 22.71(11.88) | 2157 (5.778) | 20.04 (9.51) 26.52(12.36) | 22.71(10.34)
8 2448 (8.39) | 26.11(1347) | 40.12(17.37) 30.58 (844) | 30.32(13.73)
9 31.43(14.04) | 35.82(10.69) | 50.34(23.33) 28.59 (866) .| 36.55(17.21)
10 36.00(15.09) | 23.67 (9.03) | 26.07(11.53) 40.27(11.16) | 31.50(13.59)
pm
100 A
80 A

10

(Labial

MiLingual

HMesial

WmDistal

MTotal
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Fig.6 Marginal discrepancies of conventional In- Ceram crown.




2. Copy- milled In-Ceram(Celay system)
WARAo) Had 2 ke uyd Fre
5547%2664melvh ¢4HI Ao A

g sl guT

F= Apo)E t-test(p<O0)E HEE A

Table 4. Mean marginal discrapancies(um) at various surfaces of copy —milled

In-Ceram using Celay system.

[e]
hig

1 2

No. of Labial Lingual Mesial Distal Total

specimen | Mean(SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD)

1 60.55(22.51) | 60.66(21.30) | 5571(22.68) | 71.16(24.88) 62.02(23.22)

2 39.03(13.11) | 57.40(26.05) | 51.04(20.90) | 54.08(20.51) [ 50.39(21.50)

3 19.57(7.78) | .35.81(8.09) | 54.00(14.98) | 36.74(11.33) | 36.53(16.30)

4 47.87(30.48) | 94.08(17.83) | 74.23(27.47) | 39.31(1557) | 63.87(31.91)

5 33.00(7.52) | 47.90(23.44) | 42.17(10.52) | 39.02(13.86) 40.52(15.79)

6 73.31(22.04) | 37.11(13.92) | 48.84(10.99) | 55.14(20.61) | 53.60(21.68)

7 52.23(1563) | 68.55(27.94) | 59.75(16.56) | 27.70(7.89) 52.05(23.73)

8 71.84(34.88) | 90.26(31.98) | 58.03(31.30) | 67.42(21.38) | 71.89(32.08)

9 53.93(28.23) | 46.71(20.78) | 54.99(17.46) | 62.55(15.31) 94.54(21.44)

10 37.52(12.45) | 57.04(24.52) | 9894(37.11) | 83.59(45.83) | 69.28(39.89)

m

190 -

OLabial

MLingual

B Mesial

EDistal

BTotal

Fig. 7 Marginal discrepancies of copy-milled In-Ceram crown using Celay system.
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Table 5. Mean marginal discrapancies(um) at various surfaces of IPS Empress.

No. of Labial Lingual Mesial Distal Total

specimen | Mean(SD) Mean{(SD) Mean(SD) Mean(SD) Mean(SD)
1 37.80(12.52) | 40.57(22.58) 44.20(16.34) | 39.67(15.16) | 40.56(16.95)
2 24.73(7.12) | 46.11(13.31) 44.15(13.75) . | 38.09(9.25) | 38.27(13.86)
3 31.09(9.46) | 32.29(15.01) 40.34(24.89) | 62.76(35.18) | 41.62(26.25)
4 15.66(5.44) 27.03(8.24) 55.51(13.48) | 57.18(21.85) | 38.84(22.57)
5 31.67(8.82) | 25.18(5.93) 40.88(13.49) | 97.70(28.94) | 48.86(33.30)
6 17.41(5.68) | 31.46(10.22) 23.,79(9.95) | 43.92(12.96) | 29.15(14.01)
7 70.96(23.93) | 28.22(8.35) 73.54(14.05) | 85.68(18.62).| 64.60(27.64)
8 41.69(11.41) | 43.82(1099) | .29.99(9.85) |66.73(28.99) | 45.56(21.60)
9 25.98(10.19) | 38.03(12.36) |. 47.15(16.46) | 64.21(22.81) | 43.84(21.22) -
10 27.74(9.40) | 56.28(16.81) |. 69.51(27.30) . 52.31(24.78) ..

| 55:73(21.27)

9 10

CLabial

BLlLingual

Blesial

BWDistal

BMTotal

Fig. 8 Marginal discrepancies of IPS-Empress.
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4, OPC(Optimal Pressable Ceramic)
IPS Empress$} A9 FAHE @48 Yehd
At HEFE 472112042umol Rt £A4AR

olygdAe] AT = t-test(p<0.0l) A 9
&gtgk 2ol & YERNATEH

Table 6. Mean marginal discrapancies(ym) at various surfaces of OPC

No. of Labial Lingual Mesial Distal Total
specimen | Mean(SD) | Mean(SD) Mean(SD) | Mean(SD) Mean(SD)
1 30.15(9.53) | 39.08(10.57) | 39.19(16.27) | 82.72(21.18) | 47.79(25.42)
2 35.27(14.01) | 33.31(15.23) | 38.34(9.77) | 5863(1647) | 41.39(17.20)
3 54.65(11.09) | 59.18(22.38) | 18.03(10.19) | 83.89(19.10) 53.94(28.71)
4 52.99(11.88) | 25.68(6.28) 54.04(20.40) | 50.44(16.11) 45.79(18.58)
5 34.21(863) | 48.05(12.47) | 49.00(16.66) | 41.95(12.55) | 43.30(14.01)
6 45.84(10.70) | 54.18(12.14) | 44.86(9.87) | 56.12(22.61) | 50.25(15.35)
7 54.44(20.28) | 30.29(9.32) 65.40(21.95) | 66.77(28.10) 54.22(25.39)
8 30.21(7.87) | 44.44(19.63) | 63.20(19.36) | 53.22(17.96) | 47.77(20.63)
9 36.34(12.41) | 43.89(13.77) | 48.60(2152) | 43.99(11.41) 43.21(15.70)
10 49.57(16.74) | 38.67(10.42) | 44.08(10.70) | 45.42(11.53) 44.44(13.02)
m
ul 00 -
80
60
40
20
0
1 2 3 4 5 6 7 8 9 10
OLabial BMiingual BMMesial MDistal MTotal

Fig. 9. Marginal discrepancies of OPC.
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—ABSTRACT—

A STUDY ON THE MARGINAL FIT OF ALL-CERAMIC CROWNS USING
CCD CAMERA

Byoung-Hwa Moon, Jae-Ho Yang, Sun-Hyung Lee, Hun-Young Chung

Dept. of Prosthodontics, School of Dentistry, Seoul National University

The purpose of this study was to evaluate marginal fit of four all-ceramic crown
systems 1) conventional In-Ceram, 2) copy-milled In-Ceram using Celay system, 3)
IPS Empress, 4) OPC(Optimal Pressable Ceramic). All ceramic crowns were made on
epoxy dies. The fabricated crowns were sandblasted, cleaned with ultrasonic
cleansing, silanated, and cemented with Bistite composite resin cement.

The selected marginal areas of the crowns were the labial, lingual, mesial, and
distal surface. Each selected area of surface was 0.6X1.6mm in dimension.

The image of each marginal area was captured to computer files using DT-55
Frame Grabber and light microscope connected CCD camera. The marginal gaps
were measured every 70um using computer image analysis program.

The results obtained were summarized as follows :

1. The marginal fit of four all-ceramic crowns were significantly different from each
other(p<0.01), and mean marginal fit values obtained were 31.42+16.52um in
conventional In-Cerém, 55.45+2790m in copy-milled In-Ceram using Celay
system, 44.36=24.59m in IPS Empress, 47.21£20.42tm in OPC.

2. In the marginal fit of conventional In-Ceram and copy-milled In-Ceram crowns
using Celay system there was no significant difference between mesiodistal and
buccolingual surface, but in the marginal fit of IPS Empress and OPC crowns,
there was significant difference between mesiodistal and buccolingual surface(p
<0.0D).

3. The marginal fit of four kinds of all-ceramic crowns was clinically acceptable.

Key words; all-ceramic restoration, marginal fit, In-Ceram, IPS Empress, OPC, Celay
system
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