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Marginal Fidelity and Fracture Strength of OPTIMAL PRESSABLE
CERAMIC Crown according to Margin Types

Lee, Ju-Seog, Kim, Ki-Suk
Dept. of Prosthodontics Graduate School Dankook University

Optimal Pressable Ceramic is one of the all-ceramic restorations with a shaded translucent pressed core and layering
porcelains.

The purpose of this study was to evaluate the marginal fidelity according to margin types and measurement sites, and
to evaluate fracture strength according to margin types. Twenty seven OPC crowns made according to 3 types of cervical
finishing lines were used in this study. Marginal gaps were measured before and after cementation.

A Steromicroscope(SZ-ST®), Olympus, Japan) was used to measure the space between the margin of OPC crown and
the finishing line of metal model. Marginal gaps were measured at the labial, mesial, lingual and distal site, which were
demonstrated in advance. Fracture strength testing was carried out using an Instron(Model M100EC, Mecmesin, England)
at a cross head speed of 5 mm/min. All crowns were loaded until catastrophic failures occurred.

The result were as follow:

1. In comparison according to variable margin before cementation, the marginal gap were increased in chamfer
margin(47.50+18.39m), 120°shoulder margin (55.21+14.4 m) and 90°shoulder margin(71.18¢13.30m) in
ascending order, and there were significant differences between chamfer margin and 90°shoulder margin, 120°
shoulder margin and between 120°shoulder margin and 90°shoulder margin respectively(p<0.05) .

2. In comparison according to variable margin after cementation, the gap discrepancies were increased in chamfer
margin(60.78+30.37¢m),  120°shoulder  margin(66.6711.18xm) and  90°shoulder — margin(85.78417.23/m) in
ascending order, but there was significant difference only between chamfer margin and 90°shoulder margin(p<0.05).

3. Labio-lingual points showed a better marginal fidelity than that of proximal point(p<0.05).

4. Chamfer margin(48.76+8.45kgf) showed higher fracture strength than 120° shoulder margin(40.57+£7.90kgf) and 90°
shoulder margin(32.7.90kgf) (p<0.05), but there was significant difference only between chamfer margin and 90°
shoulder margin(p<0.05).
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T1 Start Temperature : 700C
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mesial distal
lingual
Finish line

Fig. 1. Schematic view of representing measure—
ment sites.

Table 1. Experimental groups in comparision of the
marginal fidelity according to margin types.

Groups(Measurement sites) | The number of specimens
labial n=27
mesial n=27
lingual n=27
distal n=27

Table 2. Experimental groups in comparision of the
marginal fidelity according to measurement
sites.

Groups(Margin types) The number of OPC crown

Chamfer n=9
90° Shoulder n=9
120 °Shoulder n=9

Table 3. Experimental groups in comparision of
fracture strength according to margin

types.

Groups(Margin types) The number of specimens

Chamfer n=9
90° Shoulder n=9
120 °Shoulder n=9
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(Table 3).
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AHE st&t A ool M2 H{oiM BT
A1t

AHE 3H2 A HAFEd e} chamfer margin
2 47.50+18.39um, 90°shoulder margine 71.18+
13.30um, 120°shoulder margin< 55.21+14.45um<]
HA  gaps YERNAIL,  90°shoulder?} chamfer
margin Aolell 9]¢k xFo] 7} AU THp<0.05)(Table
6,7,8).

Table 4. Mean&standard deviation for marginal fidelity and fracture strength.

Groups M+Sd

Before cementation 47.50+18.39um

Chamfer
After cementation 60.78+30.78 um
Before cementation 71.18+13.30/m

Margin Types 90°shoulder
After cementation 85.78+17.23m
Before cementation 55.21+14.45/m
120°shoulder

After cementation 66.67£11.18m
Before cementation 54.17+15.89m

MarginalGaps Labial
After cementation 66.67+£23.26m
Before cementation 58.334£21.65/m

Mesial
After cementation 74.54+27.84m

Measurement Sites

Before cementation 54.17+17.33m

Lingual
After cementation 62.96+£24.39/m
Before cementation 65.74£15.73 um

Distal
After cementation 80.13+21.50m
Chamfer 48.78+8.45kgf
Fracture Strength Margin Types 90°Shoulder 32.91+13.47kef
120°Shoulder 40.57+7.90kgf
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Table 5. Results of ANOVA test for marginal fidelity.

Source of Variation Sum of Squares DF Mean Square F Sig. of F
Main Effect 38773.086 6 6462.181 18.624 .000
Location 7068.262 3 2356.087 6.790 .000
Margin 22733.863 2 11366.932 32.759 .000
Time 9321.562 1 9321.562 26.864 .000
2-way Interaction 5102.848 11 463.895 1.337 207
Location magin 4685.456 6 780.909 2.251 .040
Location Time 341915 3 113.972 328 .805
Magin Time 89.474 2 44.737 129 .879
3-way Interaction 879.459 6 146.577 422 .863
Location Magin Time 879459 6 146.577 422 .863
Explained 44755.393 23 1945.887 5.608 .000
Residual 66274.056 191 346.985
Total 111029.449 214 518.829

Table 6. Mean&standard deviation for marginal fidelity according to margin types before

cementation. (unit : ¢m)

Margin types

Chamfer

90°shoulder

120°shoulder

Marginal gas

47.50+18.39

71.18+13.30

55.21+14.45

Table 7. Results of one—way ANOVA test for marginal fidelity according to margin types before cementation.

Source D.F. Sum of squares Mean squares F Ratio F Prob.
Between groups 2 10393.09 5196.55 21.62 .000
Within groups 104 24998.26 240.38

Total 106 35391.36

Table 8. Results of multiple range test for marginal fidelity according to margin types before cementation
(unit © /m)
Chamfer 120°shoulder 90°shoulder
47.50+18.39 55.21+14.45 71.18+13.30
Chamfer
120°shoulder *
90°shoulder * *

* 5 p< 0.05
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Table 9. Mean&standard deviation for marginal fidelity according to margin types after cementation.
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(unit : gm)
Margin types Chamfer 90°shoulder 120°shoulder
Marginal gap 60.78+30.37 85.78+17.23 66.67+11.18
Table 10. Results of one—way ANOVA test for marginal fidelity according to margin types after cementation.
Source D.F. Sum of squares Mean squares F Ratio F Prob.
Between groups 2 12298.96 6149.48 11.91 .000
Within groups 105 54236.94 516.54
Total 107 6653591
Table 11. Result of multiple range test for marginal fidelity according to margin types after cementation.
(unit : /m)
Chamfer 120°shoulder 90°shoulder
60.78+30.37 66.67+11.18 85.78+17.23
Chamfer
120°shoulder
90°shoulder *
* 5 p<0.05
Table 12. Mean&standard deviation for marginal fidelity according to measurement sites before cementation.
(unit : ¢m)
Measurement sites Labial Mesial Lingual Distal
Marginal gap 54.17+15.89 58.33+21.65 54.17+£17.33 65.74+15.73
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D.F.
3

Sum of squares
2413.19
32997.69

Mean squares
804.40
317.29

A
Table 13. Results of one—way ANOVA test for marginal fidelity according to measurement sites before cementation.
2.53

F Prob.

F Ratio
.0608

Source
Between groups
Within groups 104
Total 107 35410.88
Table 14. Result of multiple range test for marginal fidelity according to measurement sites before cementation.
(unit ; /m)
Labial . . .
5417515180 Lingual 54.17+17.33 Mesial 58.33+21.65 Distal 65.74+15.73
Labial
Lingual
Mesial
Distal * *
*; p<0.05
4. AHE g2 = ZFQAA|of whE HAXMFE 5. Hgeol| e mEZT Aot
Aot
HAG o] wE A7 S7goll A 90°shoulder
T Z4A ] WA Lingual- margin< 32.91+13.47 kgf, 120°shoulder margin<
66.67+23.26/m, Mesial-> 40.57£7.90 kgf, chamfer margin®] A& 48.76+8.45
Fo7 kef =02 =7} 57} 81tk Chamfer margin 7}
90°shoulder margin AFo]o] f-2]8k zpo]7} AT
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AME 2
Labial

62.96+24.39/m,

80.13+£21.50/m2]

(p<0.05)(Table 18,19,20).

74.54427.84m, Distal
A7r=o] S8 S Lingual#} Distal {1+l
23t zFo] 7k A TH(p<0.05)(Table 15,16,17).
Table 15. Mean&standard deviation according to measurement sites after cementation. (unit 5 gm)
Measurement site Labial Mesial Lingual Distal
Marginal gap 66.67+23.26 74.54+27.84 62.96+24.39 80.13+21.50
Table 16. Result of one—way ANOVA test for marginal fidelity according to measurement sites after cementation.
Source D.F. Sum of squares Mean squares F Ratio F Prob.
Between groups 3 4838.69 1612.90 2.72 .0483
Within groups 104 61697.22 593.24
Total 107 6653591
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Table 17. Result of multiple range test for marginal fidelity according to measurement sites after cementation.

(unit © /m)
Lingual
Labial 66.67+23.26 Mesial 74.54+27.84 Distal 80.13+21.50
62.96+24.39
Lingual
Labial
Mesial
Distal *
* 5 p<0.05
Table 18. Mean&standard deviation for fracture strength according to margin types. (unit : kef)
Margin types Chamfer 90°shoulder 120°shoulder
Fracture strength 48.76+8.45 32.91+13.47 40.57£7.90
Table 19. Result of one—way ANOVA test for fracture strength according to margin types.
Source D.F. Sum of squares Mean squares F Ratio F Prob.
Between groups 2 1128.73 564.36 5.37 0118
Within groups 24 2523.64 105.15
Total 26 3652.37
Table 20. Result of multiple range test for fracture strength according to margin types. (unit : kgf)
90°shoulder
120°shoulder 40.57+£7.90 Chamfer 48.76+8.45
32.91+13.47
90°shoulder
120°shoulder
Chamfer *
* 5 p<0.05
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Fig. 2. Prepared tooth on the dentiform
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Fig. 3. Metal master die

Fig. 4. Duplicated working die
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Fig. 5. Feature of OPC crown specimen

Fig. 6. OPC crown after cementation

Fig. 7. Stereomicroscopic view of marginal gap
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