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Analysis of the 2-dimensional marginal fit of the occlusal surface and the
3-dimensional accuracy of the inner surface of the occlusal surface according to
the inlay prosthesis structure made of composite resin

Dong—Yeon Kim, Tae—Hee Lee*, Dong—In Park*, Jin—Young Park, ll-Do Jeong,
Ha—Na Lee*, Ji—-Hwan Kim*, Woong—Chul Kim*
Institute for Health Science, College of Public Health Science, Korea University™*
Department of Dental Laboratory Science & Engineering, College of Health Science, Korea University

[Abstract]

Purpose: To evaluate 2D and 3D of occulsal, mesial-occlusal and mesial-occlusal-distal cavity of composite resin inlay.

Methods: Abutment tooth 16, 36 of FDI system was selected for the study. Inlay prostheses classified as occlusal
cavity (OC group), mesial-occlusal (MOC) and mesial-occlusal-distal cavity (MODC) were prepared using composite
resin. Composite resin was injected with composite resin in prepared tooth cavity and then photopolymerized with UV
light. Additional thermal polymerization was performed. Marginal gap of composite resin inlays were measured by digital
microscope(x160) with silicone replica technique. The data was analyzed from statistical software for Kruskal-Wallis test
(«=0.05). 3-dimensional analysis was analyzed through superimposition method.

Results: The smallest 2D marginal fit measure of the three groups was 47.0+21.6 um in the MOC group. The largest
2D marginal was 69.1 £ 33.8 pum in the MODC group. In the trueness of the three groups, the most accurate figure was
14.4£2.3 pm for the MODC group. In Precision, the most accurate figure was 14.5+4.3 um for the MODC group.

Conclusion : In this study, 2D marginal fit of OC, MOC, and MODC cavities fabricated with composite resin was
applicable to all clinical applications. In the 3D inner surface accuracy evaluation, the MODC group showed the accuracy

results.
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Figure, 1. Master die. A. O(Occlusal) cavity; B. MO(Mesial—
Occlusal) cavity; C. MOD(Mesial—Occlusal—distal)
cavity
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Figure 2. Completed study model and specimen production.
A. OC group; B. MOC group; C. MODC group
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Figure 3. Measurement of each occlusal surface.
A. OC group; B. MOC group; C. MODC group
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Figure 4. Scanning process for 3D analysis. A. OC group; B.
MOC group; C. MODC group; a. Arranged for the
inlay inner scan; b. Inlay inner scan; c. Editing for
the occlusal surface of the inner scan
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Figure 5. Three—dimensional analysis procedure;
A, OC group, B, MOC group, C, MODC group
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Table 1. Mean, standard deviations, minimum, maximum of
95% confidence interval and significance results of
marginal gap for OC, MOC and MODC groups

(Unit: pm)
95% ClI
Group Mean SD - P—value
Min Max
oC 475° 26.1 1.6 53.3
MOC 47.0° 21.6 422 51.8 .001
MODC 69.1° 33.8 61.5 76.6
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Table 2. RMS, standard deviations, minimum, maximum of
95% confidence interval and significance results of
trueness for OC, MOC and MODC groups

(Unit: um)
95% ClI
Group RMS SD P—value
Min Max
ocC 14.5° 41 12.5 16.4
MOC 16.5° 2.8 15.1 17.8 .018
MODC 14.4% 2.3 13.3 15.5
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Table 3. RMS, standard deviations, minimum, maximum of
95% confidence interval and significance results of
precision for OC, MOC and MODC groups

(Unit: um)
95% ClI
Group Rl SD - . P—value
mean Min Max
oC 15.6 7.7 12.2 19.0
MOC 15.3 59 127 17.9 743
MODC 14.5 43 125 16.4
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