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ABSTRACT

MICROLEAKAGE OF THE CLASS V CAVITY ACCORDING TO RESTORATION SITE AND CAVITY
SIZE USING SEM AND THREE-DIMENSIONAL RECONSTRUCTION TECHNIQUES

In-Seo Yang, Dong-Hoon Shin*
Department of Conservative Dentistry, School of Dentistry, Dankook University

This study was done to evaluate whether there were any differences in microleakage of class V composite
restorations according to restoration site and cavity size.

Total sixty-four restorations were made in molar teeth using Esthet-X. Small (2 X 2 X 1.5 mm) and large
(4 x 2 x 1.5 mm) restorations were made at the buccal/lingual surface and the proximal surface each. After
1,000 times of thermocycling (5C - 55T), resin replica was made and the percentage of marginal gap to
the whole periphery of the restoration was estimated from SEM evaluation.

Thermocycled tooth was dye penetrated with 50% silver nitrate solution. After imbedding in an auto-cur-
ing resin, it was serially ground with a thickness of 0.25 mm. Volumetric microleakage was estimated after
reconstructing three dimensionally.

Two-way ANOVA and independent T-test for dye volume, Mann-Whitney U test for the percentage of
marginal gap, Spearman’ s rho test for the relationship between two techniques were used.

The results were as follows:

1. The site and size of the restoration affected on the microleakage of restoration. Namely, much more
leakage was seen in the proximal and the large restorations rather than the buccal/lingual and the
small restorations.

2. Close relationship was found between two techniques (Correlation coefficient = 0.614 / P = 0.000).

Within the limits of this study, it was noted that proximal and the large restorations leaked more than buc-
cal/lingual and the small restorations. Therefore, it should be strictly recommended large exposure of margins

should be avoided by reducing unnecessary tooth reduction. (J Kor Acad Cons Dent 30(2):112-120, 2005)
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Table 1. Experimental groups
Groups Sample Restoration Cavity size
(Code) No. site (Length X Width X Depth (mm))
52 16 Buccal/Lingual 2 X2 15 (m)
S4 16 4 X 2% 1.5 (mm)
P2 16 Proximal 2 X 2% 1.5 (mm)
P4 16 4 X 2% 1.5 (m)

113



LH3tA| 22 Z515] X| Vol 30, No. 2, 2005

I QW] wokhE AARE FHoR, A7 by
S 3 U A 2 AR T gl o] Ay
21 2] A1¢] xeno® III (Dentsply Caulk, Milford,

ANE 20%7F B3 2 2-3%7 3] RN
027t #5gatiet. ol= 4 A2l $ aA (mul-
tistep) Al2=BlAH Zejolmof FAHE gxlS HER 2 &
ot WAou a7 H o] A&st= T W (one-bottle) W
2o vlgl] &4lo] 7hdata, 2% 7FsAdol Ao, &l
T AAFE Fo)7] 93l Hakslh.

718 o2 AW Aed vy, 5FEtle 9
(bulk) FH3ka FF7] (XL 2500, 3M, St. Paul, MN,
U.S.A)E &3t 600 nWV/em’e] FE2 4027t FHAA
ok 2 9 16704, & 62709] AlEE Al ekt

FEEO A3E Adf ZE AHS A2ofA 147 49
Fo] B3k ok Sof-Lex disc (3M, St. Paul, MN,
USA)Z drlgt & 25 Wsld 2 HATES s}
71 93 2471 AH 5t 55T XA AA A7k 30
22 3k] 1,0003]¢] E8h AT

1) 32k e AT 24

LGS v FEE T 1 mE A9 ZE AW
nail varnishg 23] =X ths AXAIZY 50% silver
nitrate € 1013 St o7t s A7 Je= =
= U, Pt SR AAAR el 1041 &
3 2AE & #4409 (DS-30, DELF KOREA PHOTO-
CHEMICAL Co., Ltd., Ansan, R.0.K.)ell 2A|17F 2 2A]
7|13 o] Al @ AZAIZATE Nail varnishE AAS o
=, AotE AtE#EE HZ (Orthodontic Resin,
Dentsply Caulk, Milford DE, U.S.A.)ol Erja}ic},

Aotz Eoj® AlH S Accutom-50 (Struers,

3L

Figure 1. Occlusal view of three-dimensionally
reconstructed image (Green  restoration, Red : dye)
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Figure 2. Calculation of marginal gap: Percentage of
marginal gap to cavity perimeter (SEM image ; X 35)

(Blue line : cavity perimeter, Red line : area with marg-

inal gap)
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Figure 3. Internal view of three-dimensionally reconstructed images of experimental groups

(Green : restoration, Red : dye)
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Table 2. Amount of dye penetration (cubic voxels)

Groups Sample

Mean S.D.
(Code) No.
S2 16 104527.41 120630.48
34 16 291260.89 182871.42
P2 16 549740.28 544703.72
P4 16 1049367.00 955361.97

Table 4. Significance between restoration surface (dye
penetration)
Surface No. Mean S.D. Sig.
Smooth 32 197894.1 179502.9  0.000™*
Proximal 32 799553.6  805991.6

** indicates significance at the 0.01 level

Table 3. Two-way ANOVA analysis (dye penetration)
df

Source Mean F Sig.
Square
Corrected 3 269E + 12 8555 0.000*
Model
Surface 1 5.79E + 12 18.425 0.000**
Size 1 1.88E + 12 5994 0.017*
Surf*Size 1 3.92E + 11 1.246 0.269

* indicates significance at the 0.05 level

** indicates significance at the 0.01 level

Table 5. Significance between cavity size (dye pene-

tration)
Size No. Mean S.D. Sig.
Small 32 327133.8 4491757  0.035"
Large 32 670313.9  778546.5

* indicates significance at the 0.05 level

Table 6. Percentage of marginal gap (%)

Groups(Code)  Sample No.
S2 16
S4 16
P2 16
P4 16

Mean S.D.
4.44 6.05
12.38 8.83
17.12 10.64
25.01 14.42

Table 7. Correlation between dye penetration and percentage of marginal gap

Dye Gap
Spearman’ s tho Dye Correlation Coefficient 1.000 0.614
Sig. (2-tailed) 0.000**
No. 64 64
Gap Correlation Coefficient 0.614 1.000
Sig. (2-tailed) 0.000**
No. 64 64
** indicates significance at the 0.01 level
o] Al F/AHETE AFHAA (P = 0.000), & 9 3) F 7 SR Alel o] FHAA £4
FEOE 2 9EdA (P = 0.005) WAEA vl&o] = 3 ATl of g A ATt ?*WZWEVW ]

Skt
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