23t YFOZ $EE M IIN HOHE SS9 IE MM BE A7

23t Tioz $28 A 71X Helde) ool ohE MerMof et ol T

ABSTRACT

FRACTURE RESISTANCE OF THE THREE TYPES OF UNDERMINED
CAVITY FILLED WITH COMPOSITE RESIN

Hoon-Soo Choi, Dong-Hoon Shin*
Department of Conservative Dentistry, College of Dentistry, Dankook University

It was reported that esthetic composite resin restoration reinforces the strength of remaining tooth
structure with preserving the natural tooth structure. However, it is unknown how much the
strength would be recovered. The purpose of this study was to compare the fracture resistance of
three types of undermined cavity filled with composite resin with that of non-cavitated natural
tooth.

Forty sound upper molars were allocated randomly into four groups of 10 teeth. After flattening
occlusal enamel, undermined cavities were prepared in thirty teeth to make three types of specimens
with various thickness of occlusal structure (Group 1 ~ 3). All the cavity have the 5 mm width mesio-
distally and 7 mm depth bucco-lingually. Another natural 10 teeth (Group 4) were used as a control
group. Teeth in group 1 have remaining occlusal structure about 1 mn thickness, which was composed
of mainly enamel and small amount of dentin. In Group 2, remained thickness was about 1.5 mm,
including 0.5 mm thickness dentin. In Group 3, thickness was about 2.0 mm, including 1 mn thickness
dentin. Every effort was made to keep the remaining dentin thickness about 0.5 mm from the pulp
space In cavitated groups. All the thickness was.evaluated with radiographic Length Analyzer pro-
gram. |

After acid etching with 37% phosphoric acid, one-bottle adhesive (Single Bond™, 3M/ESPE, USA)
was applied following the manufacturer s recommendation and cavities were incrementally filled
with hybrid composite resin (Filtek Z-250™, 3M/ESPE, USA). Teeth were stored in distilled water
for one day at room temperature, after then, they were finished and polished with Sof-Lex system.

All specimens were embedded in acrylic resin and static load was applied to the specimens with a 3
mm diameter stainless steel rod in an Universal testing machine and cross-head speed was 1 mn/min.
Maximum load in case of fracture was recorded for each specimen.

The data were statistically analyzed using one-way analysis of variance (ANOVA) and a Tukey
test at the 95% confidence level.
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The results were as follows:

1. Fracture resistance of the undermined cavity filled with composite resin was about 756% of the

natural tooth.

2. No significant difference in fracture loads of composite resin restoration was found among the

three types of cavitated groups.

Within the limits of this study, it can be concluded the fracture resistance of the undermined cavi-
ty filled with composite resin was lower than that of natural teeth, however remaining tooth struc-
ture may be supported and saved by the reinforcement with adhesive restoration, even if that por-
tion consists of mainly enamel and a little dentin structure. (J Kor Acad Cons Dent 33(3):177-183, 2008)
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Figure 1. Schematic drawing of cavity form.
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Universal testing machines ©]|-&3to 2]o}e] A3
HaPsk veko 2 X & 3 mne staineless steel rodE 1 mm
/min® cross-head €22 322 u71x] I 713F &
#Ad ¢£7e] = 715319 (Figure 3).

4) A Az

95% 2 52| one-way ANOVAS} ALE AHZH<l
Tukey testE ©]-&3ld 7} & 719 BA7t% Aol & A%
SFRTE.

I A= 45

WIHE AE XHe FAC ME A e SHULS

- Table 1, Figure 4% £t} 2702 AFRE A o}
Figure 2. Length Analyzer Program. . E478.93 + 88.60 mE Hgon, A& XFo] 1 me
A¥ 17e 350.34 + 85.20 wn, 1.5 m] 228 Ao &
351.98 + 76.73 we, 2 mn Y 37E 362.84 + 74.04
wE Bk Bz vjg) AdFe 73.15 ~ 75.76%9)
3 mn diameter sx2 goehl Be 34 2 Bgoyt (p ( 0.05),
stainless steel rod ARF Aolole 72l Ao & Hol| &Skt (p ) 0.05).

Figure 3. Measurement of fracture strength.

Table 1. Fracture Strength (ws) and ANOVA result

Group 1 (1 mm) 350.34 85.20

Group 2 (1.5 mm) 351.98 76.73 1.00

Group 3 (2 mm) 362.84 74.04 986 991

Group 4 (Control) 478.93 88.60 .006* 0077 015*

*: Significant difference at p  0.05
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