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Fig. 2. Loading devices with torque controller
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Fig. 3. Measuring microscope (MM-40, Nikon, Japan).
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Fig. 4. Marginal discrepancy evaluation using a measuring microscope.
(original magnification X 100, white bar represents 100 zm)
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Table 1. Mean and standard deviation (SD) of vertical marginal discrep-

ancies for 4 crown groups (unit: ¢m)
Metal-ceramic Procera Lava CerecinLab

1 338 66.8 564 407
2 56.3 820 399 56.3
3 549 422 406 1310
4 639 56.7 481 710
5 544 86.0 411 534
6 214 559 434 66.9
7 542 728 575 840
8 565 409 374 844
9 348 702 533 524
10 702 499 358 723
Mean 50.6 62.3 453 712
D 139 157 79 20
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Lavacrowno] 7} & A AT =S H o
Meta-ceramic crown, Procera.crown, Cerec inLab crown <o)
At} (Table I). Cerec inLab crown Lava crownz} Metd-
ceramic crownFJr )&k z2fo] 2 Bt (P <.05). LA
18 7ol = §-9] 3k 2}o] 2 Kol x| 9kgkT} (Tablell, 1),

2. L{H A

113'-‘

Metd-ceramic crowne] 71 22 U A= 2 19l o
 Lavacrown, Cerec inLab crown, Procera crown <=o| ¢t
(Table 1V). Metal-ceramic crown=} H] 18]S wj Procera
crownn} Cerec inLab crown 213+ 2}o] & EATHP <
.05). Proceracrown&- U 2] Al 15 EFrsﬂr 823k z}o]

Ak (P < 08). ol 4] 15 Zol = 59 3 2pol 2
Ho|z] gkekth (TaleV, VI).

Table II. Results of one-way ANOVA for vertical marginal discrepancies
Sumof DF Mesn
squares suare

Betweengroups 4068491 3 1356164 474 007

F P

Withingroups 10300477 36 286.124
Totd 14368968 39

Table I1I. Statistical comparisons between groups in vertical marginal

discrepancies

Group Metd-ceramic Procra Lava CeecinLab
Metd-ceramic -

Procera NS -

Lava NS NS -

CerecinLab * NS * -

* denotespair of groupsgnificantly different a the 0.05 level.
NS not Sgnificant

Table V. Results of one-way ANOVA for internal gaps

Sumof oF Mean B =
uares uare

Betweengroups  75112.846 3 25037615 149981 <.001
Within groups 6009801 36 166.939
Totd 81122646 39
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Table IV. Mean and standard deviation (SD) of internal gaps for 4 crown

groups (unit: pm)
Metd-ceramic  Procera Lava CerecinLab
1 3H5 1594 724 56.6
2 69.8 156.7 54 65.8
3 685 162 645 829
4 47 1949 56.6 o
5 513 1449 52.6 64.5
6 54 1554 69.8 856
7 54 1646 55.3 69.8
8 50 1277 843 829
9 50 1818 65.8 645
10 487 169.9 55.3 86.9
Mean 526 1617 63 737
D 101 185 102 107

TableVI. Satidica comparisons between groupsininternd gaps

Group Metd-ceramic ~ Procera Lava CerecinLab
Metd-ceramic -

Procera * -

Lava NS * -

CerecinLab * * NS -

* denotespair of groupsSignificantly different a the 0.05 level.
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ORIGINAL ARTICLE

A comparison of the fidelity of various zirconia-based all-ceramic crowns

fabricated with CAD/CAM systems

Sung-Jun Kim', DDS, MSD, Kwang-Hun Jo?, DDS, MSD, PhD, Kyu-Bok Lee’*, DDS, MSD, PhD
'Graduate student, *Professor, *Assistant Professor
Department of Prosthodontics, School of Dentistry, Kyungpook National University

Statement of problem: The interest in all-ceramic restorations has increased as more techniques have become available. With the introduction of machinable dental ceramics
and CAD/CAM systems there is a need to evaluate the quality levels of these new fabrication techniques. Purpose: This study is to evaluate the crown fidelity (absolute marginal
discrepancy and internal gap) of various zirconia-based all-ceramic crowns fabricated with different CAD/CAM (computer-assisted design/computer-assisted manufacturing)
systems and conventional cast metal-ceramic crowns. Material and methods: A resin tooth of lower right second premolar was prepared. After an impression was taken, one
metal master die was made. Then 40 impressions of metal master dies were taken for working dies. 10 crowns per each system were fabricated using 40 working dies. Metal-
ceramic crowns were cast by using the conventional method, and Procera, Lava, and Cerec inLab crowns were fabricated with their own CAD/CAM manufactruing procedures.
The vertical marginal discrepancies and intemal gaps of each crown groups were measured on a metal master die without a luting agent. The results were statistically analyzed
using the one-way ANOVA and Tukey s HSD test. Results: 1. Vertical marginal discrepancies were 50.6 & 13.9 un for metal-ceramic crowns, 62.3 + 15.7 ym for Procera
crowns, 45.3 + 7.9 um for Lava crowns, and 71.2 & 2.0 um for Cerec inLab crowns. 2. The Internal gaps were 52.6 & 10.1 um for metal-ceramic crowns, 161.7 £ 18.5 um for
Procera crowns, 63.0 &= 10.2 um for Lava crowns, and 73.7 £ 10.7 um for Cerec inLab crowns. Conclusion: 1. The vertical marginal discrepancies of, 4 crown groups were all
within the clinically acceptable range (120 um). 2. The internal gaps of LAVA, Cerec inlab, and metal-ceramic crowns were within clinically acceptable range except Procera
crown (140 um).

Key words: CAD/CAM system, zirconia, interal gap, vertical marginal discrepancy
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