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— Abstract

THE INFLUENCE OF CURING WITH LIGHT TRANSMITTING WEDGE
INSERTED INTO THE COMPOSITE RESIN BODY ON THE DEGREE OF
MICROLEAKAGE AND MICROHARDNESS

Yong-Seok Suh, D.D.S., Yong-Kee Kim, D.D.S., Ph.D., Jong-Soo Kim, D.D.S., Ph.D.

Department of Pediatric Dentistry, School of Dentistry, Dankook University

The purpose of this study was to test the hypothesis that the more thorough cure of light-
activated composite resin could be obtained if a2 new way of delivering the light source deep
through the resin body is developed when compared to the conventional bulk cure or in-
cremental cure., Using cylindrical resin blocks and natural teeth, various curing conditions
were tested for their effects on the degree of microleakage and microhardness. Data were
analyzed statistically using One-Way ANOVA and Scheff s Multiple Range test. The re-
sults of the present study were as follows:

1. The increment, of reduction in microhardness with depth was shown to be higher in group
I and II than in group II and V.

2. At the level of lower inner surface and the bottom surface, significantly lower micro-
hardness values were obtained in group I and II when compared to group III, IV and V.,
Group IV showed the lowest value among three groups(Ill, IV, V) representing the on-
ly statistically significant difference from group V(p<.05).

3. Differences between groups in the degree of microleakage detected were shown to be sta-
tistically significant (p{.05) with the exception of group IV and V at both occlusal and
gingival margins.

4, Based upon the above-mentioned results, commonly cited recommendation of incremental
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resin.

Key Words :
Microleakage

curing is strongly supported and the light-transmitting wedge insertion method can be
considered as a effective and feasible clinical procedure for the better curing of composite
However, more studies under a varjety of conditions should be completed before
this method is applied actually to the clinical setting.

Composite resin, Light-curing, Light-transmitting wedge, Microhardness,
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Fig. 1. Schematic drawing of plastic mold and
light transmitting wedge with their actual
sizes

Fig. 2. Schematic drawings of light-transmitting
wedge inserted into the resin filled in the
plastic mold (for microhardness test)

Table 1. Distribution of groups and samples according to the various experimental conditions

Microhardness Microleakage
Group Curing Curing Time Test Test
Method (sec) Sample Block(N) Sample Tooth(N)
I Bulk Curing 40 10 15
I Bulk Curing 40+40 10 15
I Incremental Curing 40+40 10 15
v Curing with LTW* 20420 10 15
v Curing with LTW* 40+40 10 15

* Light Transmitting Wedge
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_

Fig. 3. Schematic drawing of light curing dis-
tance from the top surface of resin mold

Fig. 5. Schematic drawings of tooth sectioning af-
ter dye penefration for microleakage evalu-
ation

Fig. 4. Schematic drawings of resin section em-
bedded into acrylic resin cylinder for polishing
and microhardness measurement,

g 230{
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Broup ! Group #  Group 8 Group iV Group V

Fig. 6. Bar graph representing the measured mi-
crohardness values of each group at differ-

ent measuring points

Table 2. Vicker' s hardness values (Mean+S.D) measured from various measuring points in each group

Top Upper Lower Bottom
Mean SD Mean SD Mean SD Mean SD
Gl 15805 21.61 156.52 24.24 123.14 11.95 111.28 39.41
Gh 1N 15.04 167.73 23.05 139.32 20.37 119.92 26.45
Gl 17392 1977 167.14 25.75 164.58 16.96 147.88 31.97
GIV 167.33 30.77 162.50 25.87 146.93 17.60 135.08 16.48
GV 180.71 31.01 173.58 30.90 169.35 24.44 152.19 13.24
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Table 4. Statistical analysis between groups on mi-
crohardness values of middie inner surface
at Tmm microhardness values of top
surface

Group Group Mean Difference
(I J) (I-7)

Group Group Mean Difference
(@D (J) (I-J)

II -13.72 I -11.21

1 m -15.87 1 il -1062

v -9.18 v -5.98

\% -22.66* \Y -17.06

1 1372 I 1121

I I -2.15 I m 0.59

v 444 I\Y 5.24

v -8.94 \ -5.84

I 1587 I 1062

I Il 215 I I -059
v 6.59 v 464

A -6.79 v -6.44

I 9.28 I 598

v I -4.44 v I -5.24
m -6.59 I -464

\Y% -13.38 v -11.08

I 22.66% I 1707

v I 394 v I 534
I 6.79 I 6.44

v 1338 v 11.08

* : Statistically significant(p{05) from Scheffe's test
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Table 6. Statistical analysis between groups values
of middle inner surface at 3mm from the
top on microhardness values of bottom

crohardness surface
Group Group Mean Difference Group Group Mean Difference

(I J) (I-3) (I) J (I-J)
I -16.17 il -8.65

I m -41.44* I I -36.61*
v -2379* v -23381*
\Y% -46.21* \ -40.91*
1 16.16 I 8.65

II I -25.26* I I -27 96*
v =761 v -1515*
\ -30.04* \% -32.27*
I 4117* 1 36.61*

Il oI 25.26* I I 27.96*
v 1765 v 1280
\Y -4.77 \ -431
I 23.79* I 23.81*

v it 761 v I 15.16*
m -17.65 I -12.80
v -22.42% \Y% -17.11*
I 4621* | 4091*

A% I 30.04* A% II 32.27*
m 477 I 431
v 22.42* v 17.11*

* : Statistically significant(p<05) from Scheffe's test

* : Statistically significant(p{05) from Scheffe's test



Table 7. Statistical analysis within each group on
the differnece of microhardness values
according to the measuring points(G-1)
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Table 8. Statistical analysis within each group on
the differnece of microhardness values ac-
cording to the measuring points (G-II)

Area Area Mean Difference Area Area Mean Difference
@D (9 (I-) (I ) 2D
Upper 153 Upper 403
Top Lower 34.90* Top Lower 32.45*
Bottom 46,77% Bottom 51.84*
Top -1.53 Top -4,03
Upper Lower 33.38* Upper Lower 28.42%
Bottom 45.24* Bottom 4711*
Top -34.90* Top -32.45*
Lower Upper -33.38* Lower Upper -28.42%
Bottom 11.87 Bottom 19.40*
Top -46.77* Top -51.84*
Bottom Upper -45.24* Bottom Upper -4781*
Lower -11.87 Lower -1950*

* . Statistically significant(p{05) from Scheffe s test

Table 9. Statistical analysis within each group on
the differnece of microhardness values ac-
cording to the measuring points (G-II)

* : Statistically significant(p05) from Scheffe's test

Table 10. Statistical analysis within each group on
the differnece of microhardness values
according to the measuring points {(G-IV)

Area Area Mean Difference Area Area Mean Difference

) ) (I-J) (D ) (I-J)
Upper 6.78 Upper 4383

Top Lower 9.34 Top Lower 20.40*

Bottom 26.03* Bottom 32.24*
Top -6.78 Top -483

Upper Lower 256 Upper Lower 1557*

Bottom 19.26 Bottom 27 41*

Top -0.34 Top -20.40%

Lower Upper -256 Lower Upper -1557*
Bottom 16.70 Bottom 11.85

Top -26.03* Top -32.24%

Bottom Upper -19.26 Bottom Upper -27 A1*
Lower -16.70 Lower -11.85

* 1 Statistically significant(p{05) from Scheffe s test
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A7t Y= AOZ Vet Fig 72 72 29 &
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* : Statigtically significant(p{05) from Scheffe’s test
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Table 11. Statistical analysis within each group on
the differnece of microhardness values
according to the measuring points (G-V)

Area Area Mean Difference

(D J) (I-J)
Upper 713

Top Lower 11.36
Bottom 28 52*

Top -7.13

Upper Lower 422
Bottom 21.39*

Top -11.36

Lower Upper -4.22
Bottom 17.16*
Top -2852*
Bottom Upper -21.39*
Lower -17.16*

* o Statistically significant(p{05) from Scheffe's test

Table 12, Data representing the degree of dye
penetration in each group{Mean+S.D, %)

Occlusal Gingival
Mean S.D Mean SD
Group I  41.89 11.39 71.95 1225
Group I 3522 1162 61.18 1342
Group II 23.89 6.15 46.20 1346
Group IV 17.03 6.17 2850 8.28
Group V1470 6.03 2369 699

* 1 Statistically significant(p<{05) from Scheffe's test
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Fig. 7. Line graph representing the patterns of re-
duction of microhardness values according to
depth of measurements in each group

Table 13. Statistical analysis between groups on
the differnece of the degree of mi-
croleakage at occlusal margin

Group Group Mean Difference
(D &) (I-])
Ii 6.67*
1 I 18.00*
v 24.86*
\Y% 27.19*
I -6.67*
II m 11.33*
v 18,19%
Vv 2052*
I -18.00%
I I -11.33*
v 6.86*
\Y 9.19*
1 -24.86*
v i -18.19*
I -6.86*
\Y% 2.33
| -2719*
A% I -20.52*
I -9.19
v -2.33

* @ Statistically significant(p<05) from Scheffe's test

o] FAAE A *&
e FAeIN P TAFE FPES 3
@ 5503



Table 14. Statistical analysis between groups on
the differnece of the degree of mi-
croleakage at cervical margin

Group Group Mean Difference
(D (J) (I-J)
I 10.77*
I il 25.75*
I\% 43 45*
\Y% 48 26*
I -10.77*
I m 14.98*
v 32.68*
A% 37.49*
I -25.75*
m II -14.98*
v 17.70*
\% 22.51%*
I ~43 45*
v I -32.68*
m -17.70*
\% 481
1 ~48 26*
\% I -37 49*
11| -2251*
v -481

* : Statistically significant(p{05) from Scheffe s test
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