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A STUDY ON THE EFFECT OF GLASS INSERTS ON MARGINAL
LEAKAGE OF COMPOSITE RESIN RESTORATION

Yong-Cheol Kim, Yong-Kee Kim

Department of Pediatric Dentistry, College of Dentistry, Dankook University

In this study, we tried to compare the effect of glass inserts on marginal leakage of
composite resin restoration by comparing with that of several filling methods. The results
obtained from this experiment were as follows ;

1. The degree of microleakage measured in glass inserts group was generally lower than
that of the other groups. Statistical analysis showed significant intergroup difference
between glass inserts and one complete unit, pre-polymerized composite resin ball(P<C.
05), but no significant difference between groups of glass inserts and increments(P>>.05).

2. Scanning electron microscopic observation showed relatively large gap around resin-tooth
interface in specimens restored the method of using the one complete unit and pre-
polymerized composite resin ball whereas a denser and tighter was observed in increme-
nts and glass inserts group. Generally the gingival margin was shown to have better
bonds than the occlusal margin in specimen of all groups.

3. In the present experiment, methods using the techniques of glass inserts and increments
were evaluated to be superior to those of one complete unit, pre-polymerized composite
resin ball in the aspect of microleakage. However, the result of this study could not
determine the superiority of the use of glass inserts over incremental method. Besides
the physical properties observed in this study, the practical aspect of clinical convenience
should be considered in determining the selection of material.
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Table 1. Regimen of application technique
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o8 A3 FFFAHAG. FAUF 1T F
o) 24A17F B3I Sof-Lex®(3M,
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oA} 5003] thermocycling® A133 F 37C
Z5HFo BaA3Ah

CR A

FEEZI FH ImmE AT ZEH Y
HIYHE 33 o] TUSA =E3te FE3I)
AZAZ F0.05% WolF] F4 G4 &Y
g7o] 274 37CE 24X B Q).

® ZEAQH vATE FT 24

EES Wo)F 4 G4 G4 AY
z2g B AFHZ ¥ AR fojojE=
g3z $£E8E9 FFY FHE AUES
xolE YAMHZoz2 HY3lH, No.800% No.
1000 A& Fhlel= IZE dHolHE Ant
3lad Stereoscope(Nikon, Japan)3tellA] vi-&
45¥1 2 BRI MATE FEE 1A
Aed FelM MAFE x| wt o2
2e 42AR Yo S HJH(Table 2).

(2) 48 I1: A=A @ 3

TR XA 9] AN FF3}7] A3l
FA A0 BEE AHE 53 A=A

Group

Application technigue

I polymerization as one complete unit

II

polymerization with prepolymerized resin composite balls

111

polymerization in gingivo-occlusal increments

IV

polymerization with glass-ceramic inserts
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Table 2. Scoring method of marginal leakage

Score Extent of dye penetration
0 No penetration
1 Partial penetration into enamel wall
2 Moderate penetration into enamel and dentin wall
3 Severe penetration into axial wall
4 Extensive penetration toward pulp along dentinal tubules

(Adopted from Hembree, J.H. ; 1976 JADA)

7

Figure 1. Schematic drawing of scoring method of the degree of

microleakage

1000 grite} A2]E Fhuto| =g o] &5l Pel gt
F E223E AAS D FH golA g £3A4A
AWE FZA7]3A} 0.01mol/L Fgdo =
202 AlHeT) 1% ol BES 2848
TAF g 37CoA 24417 ARAIALY. ¢
AE BES FA AAEYA FE(Biorad,
England) & ©]-&-3}% 20nmo) $72 S8 g
A g FAL A0 E(JSM 5200,
JEOL, Japan)o. 2 7}&ASt 20kValo A B3
7=
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ol Zaf

.

1. O|M5& A

WIPAAF-of A 2] v H*=Z(Table 4, Figure
2)& ZEF] score 09} 19 2 R¥3¢ 1,
Glass insertwo] & TERT uARZo)
ARoed, I (Gingivo-occlusal  increme-
nts), IIT(Prepolymerized resin composite
balls), I*(One complete unit) &O2 u]A)
TEo] AU, ol A8E EdE Z A
Y FYE AFET) 9% AN
23 (Table 5) RET Alo]dlA foxt7t §
ATHP>. 05).



Table 3. Microleakage scores obtained at both occlusal and gingival margins of samples
in each group

Group

I

II

111

I\

Sample

occlusal

gingival
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gingival
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gingival

occlusal
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Table 4. Frequency of microleakage scores of occlusal margin in each group

Score 0 1 5 3 A
Group
I 5 10 1 4 0
II 8 9 0 3 0
III 11 6 2 1 0
v 12 5 2 1 0

Table 5. Statistical analysis in microleakage scores of occlusal margin between groups

|

1I

111

v

I

1I

111

1\

* . Statistically significant differnce (P<.05)
— © No statistically significant difference (P>>.05)
from Kruskal-Wallis Test
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Figure 2. Bar graph representing frequency of microleakage scores
of occlusal margin in each group

22 Ao A 9] v M *+Z(Table 6, Figure
3)& I¥(One complete unit) 2 IIF(Prepoly-
merized resin composite balls)- score 3%
49 F2 BEE3 Y3, IIF(Gingivo-occlusal
increments) & IV (Glass-ceramic inserts)-&
score 13 29| F2 FX3H. IV (Glass-
ceramic inserts) 9] PlAFZ0] 71 Hglod,
III7#(Gingivo-occlusal  increments), I
(Prepolymerized resin composite balls), I
(One complete unit) =22 b]HFZo] HY
o oY AsE EUE 7 YTy &
Qag AF37) A A RN A (Table 7),
I3 117, I IVE AleldME SA83
fra&e glo (P>, 05), 123 1T, I
I IVE, 123 [T, [ VT Alo)dlAE
4zt FoAx7 QA H(P<.05).

APHAR 9} X 2WARNN 23H FF

23S NEF2Z 39S 35 (Table 3, Table
8, Figure 4) X2 Qo) 9] A7} 29k,
IVES score 27HAl 75% 2 WIEE R YA,
M#L 70% Y s B w4, &3 1[I
A<= score 3T 2 75%, 80% 2 Wl
=& 2 JH(Figure 5).

2, FAL MXiE0|E 2E

I (One complete unit) ¥ 117 (Prepolyme-
rized resin composite balls) A= XA}
ZALe]9) gapo]l & A& #EE F UYoH,
III (Gingivo-occlusal increments) ol Bl 3] IV
T(Glass-ceramic inserts)2] X33} # ZA}o]
o H&AAWo] VY3l Aug AL #FE
F AN, BETAA WA YgE 2
HANA 3 HAFHE Bth

Table 6. Frequency of microleakage scores of gingival margin in each group

Score 0 1 2 3 4
Group
I 0 0 0 15 5
11 0 0 0 16 4
10 1 4 9 3 3
v 2 3 11 3 1
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Figure 3. Bar graph representing frequency of microleakage scores
of gingival margin in each group

Table 7. Statistical analysis in microleakage scores of gingival margin between groups

I I 111 v
I
II -
Il . *
IV * %* p—

* : Statistically significant differnce (P<.05)
— I No statistically significant difference (P>>.05)
from Kruskal-Wallis Test

Table 8. Frequency of microleakage scores in each group

Score 0 1 2 3 4
Group
I 0 0 0 15 5
II 0 0 0 16 4
I 0 3 11 3 3
v 1 3 11 4 1
Table 9. Statistical analysis in microleakage scores between groups
I 1I 111 v
I
II -
111 * *
IV %* %* —_

*  Statistically significant differnce (P<.05)

— ! No statistically significant difference (P>>.05)
from Kruskal-Wallis Test
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Figure 4. Bar graph representing frequency microleakage scores in
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Figure 5. Data distribution of microleakage scores in each group
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EXPLANATION OF FIGURES

Figure 7. Representative photomicrograph of surface in one complete unit group

Figure 8. Representative photomicrograph of surface in prepolymerized resin composite
balls group

Figure 9. Representative photomicrograph of surface in gingivo-occlusal increments
group
Figure 10. Representative photomicrograph of surface in glass-ceramic inserts group
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