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ABSTRACT

INFLUENCE OF CAVITY SIZE AND RESTORATION METHODS ON THE
CUSP DEFLECTION IN COMPOSITE RESTORATION

Mi-Ra Lee, In-Bog Lee, Chang-In Seok, Sang-Tag Lee, Chung-Moon Um*
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The aim of this study was to measure the cusp deflection during composite restoration for MOD cavity in
premolar and to examine the influence of cavity dimension, C—factor and restoration method on the cusp

deflection.

Thirty extracted maxillary premolar were prepared to four different sizes of MOD cavity and divided into
six groups. The width and depth of the cavity were as follows. Group 1: 1.5 X 1 mm, Group 2; 1.5 X 2 mm,
Group 3; 3 X 1 mm, and Group 4-6; 3 X 2 mm respectively. Group 1-4 were restored using bulk filling
method with Z-250 composite. However, Group 5 was restored incrementally, and Group 6 was restored

with an indirect resin inlay.

The cusp deflection was recorded at the buccal and lingual cusp tips using LVDT probe for 10,000 sec-
onds. The measured cusp deflections were compared between groups, and the relationship between the

cube of the length of cavity wall/the cube of the thickness of cavity wall (I°/ T*),

C-factor and cusp deflec-

tion or %flexure (100 X cuspal deflection / cavity width) was analyzed.

The cusp deflection of Group 1-4 were 12.1 un, 17.2 un, 16.2 um and 26.4 um respectively. The C-factor
was related to the %flexure rather than the cusp deflection. There was a strong positive correlationship
between the L’/ T° and the cusp deflection. The cusp deflection of Group 5 and 6 were 17.4 un and 17.9 um
respectively, which are much lower value than that of Group 4. (J Kor Acad Cons Dent 29(6):532-540, 2004)

Key words : Cusp deflection, Cavity dimension, C-factor, Bulk-cure, Incremental cure, Indirect resin inlay
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Figure 1. Configuration of the instrument for measuring
cusp deflection.
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Table 1. The prepared cavity sizes in this study

Group Cavity Size
Width (mm)  Depth (mm)
1 1.5 1.0
2 1.5 2.0
3 3.0 1.0
4 3.0 2.0
5 3.0 2.0
6 3.0 2.0

Group 1-4; for bulk cure.
Group 5: for incremental cure.

Group 6; for indirect resin inlay.
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Figure 2. Diagram of prepared cavity.
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a. The dimension of occlusal cavity and proximal box (W: Width of cavity, D: Depth of cavity, L: Length of cavity wall)

b. Simplified cavity shape for calculation of the C—factor.

Table 2. The prepared cavity wall dimension, the L?/T?, C-factor, cusp deflection and %flexure measured.

Restoration Cavity size Cavity wall dimension L/T C-factor Cusp deflection (um) 9%flexure
Method (mm) (%)
W X D (mm) Thickness (T)  Length (L) 1,500s 10,000s 10,0005
Bulk-cure 15 %1 (Group 1) 8.29(0.39) 3.17(0.50) 0.06(0.02)  1.67(0.03) 11322 12122 0.81(0.15)
1.5 % 2 (Group 2)  8.24 (0.54) 4.10(0.19) 0.13 (0.04) 1.96 (0.04) 164 (1.7) 172(1.9) 1.15(0.12)
3 x 1 (Group3) 6.72(0.51) 3.18(0.35) 0.11(0.02) 1.31(0.01) 158 (0.8) 162 (0.8) 0.54 (0.03)
3 x 2 (Group4)  6.76 (0.45) 4.04 (0.04) 0.22 (0.04) 1.42(0.02) 25.4 (4.1) 26.4 (4.2) 0.88 (0.14)
Incremental- 3 X 2 (Group 5) Ist increment; 1.25  15.1(1.4) 174 (2.0) 0.58 (0.07)
Cure 2,3,4th increment: 1.19
Indirct resin 3 X 2 (Group 6) 178 (1.4) 179 (1.4) 0.6 (0.05)

Inlay

Standard deviations are in parenthesis.
9%flexure = 100 (cusp deflection/cavity width) %
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A JAEd oz vl & T 7 oz 294 Zolo}
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26.4 um ©]At} (Table 2, Figure 4). 1% =%

L/T%] & 45 F7IsI92H, Group 29 Group 3Ake]

M= A e 2Fl7E et (p ) 0.05).

Group 4-6°14 & W e wF =339 Hlwd
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Figure 3. Representative curves of cusp deflection as a function of time.

a. Bulk cure (Group 1-4)

b. Bulk cure vs. Incremental cure and Indirect Resin Inlay (Group 4, 5 and 6)

Figure 4. Mean cusp deflections for each tested group.

Table 3. The results of correlation analysis between
the L%/T*, C-factor, and cusp deflection or %flexure.

L/T° C—factor
Cusp Deflection R= 0.827** R=-0.239
% flexure R=0.218 R= 0.808**

** Correlation is significant at the 0.01 level

Figure5. a. A positive correlationship was present between the L?/T® and the cusp deflection.

b. A positive correlationship was present between the C—factor and the %flexure.

A&, bulk cure g 25 Hla) W5 (17.4 ) 2 indi-
rect resin inlay (17.9 w)ollA ZA 43kt Group
59 Group 6 7t wF =2FFE A4 A& AolE v

EhfA] 23kt (p ) 0.05)(Table 2).
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