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Comparative evaluation of marginal and internal fit of three-unit Co-Cr
frameworks fabricated by metal milling and direct metal laser sintering methods

Jae—Seok Ahn, Jung—Hwan Lee
Department of Dental Lab Technology, Gwangju Health University

[Abstract]

Purpose: This in vitro study was conducted to evaluate the marginal and internal fit of three-unit Co-Cr frameworks
fabricated by computer-aided metal milling and direct metal laser sintering(DMLS) systems in compatison to conventional
casting method.

Methods: Three-unit Co-Cr frameworks were fabricated by conventional wax up with casting(CWC), computer-aided
metal milling(MM) and direct metal laser sintering(DMLS)(n=10 each). The marginal and internal fit of specimens were
examined using a light-body silicone impression material. The thickness of light-body silicone was measured at eight
reference points each, divided in the mesio distal and bucco lingual directions. All measurements were conducted by a
stereomicroscope. Digital photos were taken at 150X magnification and then analyzed using a measurement software. The
Kruskal-Wallis test and Bonferroni correction were used for analyzing the results.

Results: The mean(SD) is um for fabrication methods, the mean marginal fit were recorded respectively, DMLS 39(27),
followed by CWC 63(38), MM 220(128). and the mean internal fit CWC 95(47), DMLS 116(49), MM 210(152). In addition,
the largest gap was found in the occlusal surface area among the internal measurement areas of all groups.

Conclusion: As a result, the direct metal laser sintering method showed better marginal and internal fit than the
metal milling method. The marginal and internal fit were statistically different according to the three fabrication
methods(p<0.001). Except the MM group, the marginal fit of the CWC and DMLS groups was below the clinical standard
of 120 ym. Based on the results of this study, it can be applied to clinical use in the future.

© Key words: Computer—aided milling, Direct metal laser sintering, Marginal and internal fit, Marginal gap.
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Figure 1. Labial view of Master model.
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Bego Medical GmbH, Germany
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Table 1. Fabrication methods and used metal for three specimen groups
Fabrication methods Used materials
Wirobond C (Co—Cr)
. Whitepeaks Dental Solutions GmbH
Coprabond K (Co—Cr) & Co. KG, Germany
EOS GmbH, Germany

Conventional wax up with casting
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CWC
MM Metal milling
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Bucco lingual section

Mesio distal section

Premolar

w37}

Mesio distal section

Bucco lingual section

Molar

Figure 4. Schemattic illustration of the measurement points.
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Table 2. Mean(SD) in um of impression film thickness for each measurement area in three fabrication methods

Group
CWC?mean(SD), um) MM®(mean(SD), m) DMLS?(mean(SD), um)
Measurement area Premolar Molar Total Premolar Molar Total Premolar Molar Total
Margin 51(36) 74(37) 63(38) 182(114) 254(133) 218(128) 30(17) 51(33) 40(28)
Chamfer 83(37) 114(39) 231(91) 293(109) 120(16) 136(32)
Axial wall 63(25) 69(27) 96(47) 42(20) 55(25) 211(152) 56(22) 71(39) 116(49)
Occlusal 107(51) 138(49) 274(109) 369(135) 143(17) 173(37)
Total 76(43) 99(48) 87(47) 182(126) 243(159) 212(147) 87(49) 108(60) 97(56)
p—value 0.000

Fabication methods:Conventional wax up with casting(CWC), Metal milling(MM), Direct metal laser sintering(DMLS)
p—value:Kruskal-Wallis test. Post—hoc analysis used Bonferroni correction: *°

Abutment Measurement
area
Premolar Molar Eittargin
Echamfer
500,00 P Axial wall
Bloccusal

400.00]

300.00

200.00

100.00]

Mean impression film thickness(um)

00—

Fabrication methods

Dynamite plot: 95% CI

Fabrication methods: conventional wax up with casting(CWC), metal milling(MM), direct metal laser sintering(DMLS).
Statistically significant differences were between three fabrication methods(p{0.001).

Figure 5. Mean impression film thickness for measurement area in each group.
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Figure 6. Direct Metal Laser Sintering(DMLS) framework
prior to finishing.
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