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MICROLEAKAGE OF CL V COMPOSITE RESTORATIONS
USING VARIOUS LIGHT CURING METHODS

Chol-Young Yang, D.D.S., Hyeon-Mee Yoo*, Hyuk-Choon Kwon., D.D.S., M.S.D., Ph.D.
Dept. of Conservative Dentistry, College of Dentistry, Seoul National University
Sunghyunkwan University School of Medicine, Department of Conservative Dentistry
The Institute of Oral Health Science, Samsung Medical Center*

The purpose of this in vitro study was to evaluate the microleakage of 5 curing methods in class V com-
posite restorations which are composed of two-step light curing, pulse-delay cure, low curing-light intensi-
ty, moderate curing-light intensity and high curing-light intensity. In this study, class V cavities were pre-
pared on buccal and lingual surfaces of 50 extracted human upper or lower molars on cementum margin.
Single Bond adhesive and Z-100 shade A2 were applied for each group following the manufacture’ s instruc-
tion. The experimental teeth were randomly divided into 5 groups of 10 samples (20 surfaces) each. Group
1% two-step light curing: Group 2: pulse-delay cure: Group 3: low curing-light intensity: Group 4: moder-
ate curing-light intensity; Group 5: high curing-light intensity. After 500 thermocycling between 5T and
557, the 60 teeth were placed in 2% methylene blue dye for 24 hours, then rinsed with tab water. The
specimens were embedded in clear resin, then sectioned buccolingually through the center of restoration
with a low speed diamond saw. The dye penetration on each of the specimen was then observed with a
stereomicroscope at X20. The composite resin/tooth interfaces were examined under Scanning Electron

Microscopy. The results were statistically analyzed using the Kruskal-Wallis One Way ANOVA and Dunn’ s
Method.

The results of this study were as follows.

1. In all groups, the leakage values seen at the enamel margin were significantly lower than those seen at
the dentin margin(P{0.05).

2. No group in this study showed significant differences in leakage values at both the enamel and the
dentin margins(P<0.05)

3. In all groups, the gaps seen at the enamel margin were significantly lower than those seen at the
dentin margin(P<0.05)

4. The gaps in this study showed significant differences and two-step light-curing and low curing-light
intensity produced significant less gap than high curing-light intensity(P<0.05)

Key Words : Two-step light-curing, Pulse-delay cure, Curing-light intensity, Microleakage, Marginal
adaptation, Class V restoration
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Table 1. Various light-curing methods used in this study

Method
Group 1 Two-step light-curing
Group 2 Pulse-delay cure
Group 3 Low curing-light intensity
Group 4 Moderate curing-light intensity
Group 5 High curing-light intensity
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Antatect.
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Astar AP #9d et Kruskal-Wallis One Way ANOVA
9} Dunn' s Method & EA12) 28]t}

AAgA AT H e o Fig. 13} 2] A8 &
A% 71839

2
ole
12
lo,
sl
N,
Pﬂ
2 M
_lle
o,
i
B
r—u
—.—'

¢ iW TS WOWE} "]J = iﬁ‘d"ﬂ 78?5} =
3 (Gold coating)dtd FAMAAERZ (JSM-840A
Scanmng Microscope, JEOL Ltd., Japan)olA 15
KVpel 7oz B3¢/ ad ke 537/ g}
AARE BAsn 1 GHARE 25 AFEA Adstn
g8 AHWL polaroid 667 BE (Kodak Co.,
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Procedure _ Total energy

150mW/cm? X 10sec—400mW/cm?*x40sec ~ 17500mJ/cm?
100mW/em?*X 3sec—400mW/cm?x40sec  16300mdJ/cm?
100mW/cm? % 160sec 16000mJ/cm®
200mW/cm?X 80sec 16000mJ/cm?2
400mW/cm”X 40sec 16000mdJ/cm2
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£9] A o]l(MG-maximum gap)$ Eo] HA Awd
A A8k B1&(GP-gap percent)S 71&3t1 MI(mar-
ginal index)& MGXGP/100° 22 AAsgct.
Kruskal-Wallis One Way ANOVA$ Dunn' s Method
2 FAA A
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Fig. 1. Schematical representation of the experimental

Class V restoration and the scoring method for
dye penetration on enamel wall and dentin
wall: 0=no penetration: 1=up to 1/3 of
occlusal wall or up to 1/3 of gingival wall:
2=up to 2/3 of occlusal wall or up to 2/3 of
gingival wall: 3=over 2/3 of occlusal wall or

over 2/3 of gingival wall

Table 2. Number of specimens in each score and mean leakage values on enamel margin

BEEPR 12 48] AT} 2 4YT 3
T3 vldE Table 2, 39 EA8IA 3, Fig. 29} Fig. 3
& o8 £EZ B Zlelth. A ArAE AHg3te X
20 &2 B2 2t 29| EAQ A7 89 AL Fig,
5~90] ks itk

OELECE LT ERS R

RE TollA HEA #Hdo] old MART fod3iA
22 o AFEE BATHP(0.05). HHE WA A
37,

374, Two-step light-curng, 374, Pulse-delay
cure, TBAE 08 ANAELT} Z7181= AeS HY
o EAA R foMUE Aol E HolA & ¥kt

@ “olAol U3t A g9 A ET
ek WA e nAd TS Zo| ABHUE, Two-
step light-curng, $%74%=, Pulse-delay cure, 134 %
£o 7 AR ZTRle A B0y BAFL
2 FI3E 2ol & HolAE &gttt

B3y 7 /2 o} Alole] AHolA MI(maginal index)<]

Group 1 ( Two-step light-curing )

Group 2 ( Pulse-delay cure )

Group 3 ( Low curing-light intensity )
Group 4 ( Moderate curing-light intensity )
Group 5 ( High curing-light intensity )

i Score
0 1 2.
11 0 2 20 0.65 0.93
8 10 1 1 20 0.75 0.79
12 6 1 1 20 0.55 0.83
10 7 2 1 20 0.70 0.87
10 6 2 2 20 0.80 1.02

. Grqup

Table 3. Number of specimens in each score and mean leakage values on dentin margin

Two-step light-curing )

Group 1

Group 2 ( Pulse-delay cure )

Group 4

(
(
Group 3 ( Low curing-light intensity )
( Moderate curing-light intensity )
(

Group 5 ( High curing-light intensity )

Score o
o 1 2 3
2 4 2 12 20 2.20 1.11
2 2 2 14 20 240 1.05
4 3 2 11 20 2.00 1.26
2 3 2 13 20 2.30 1.08
1 2 3 14 20 2.50 0.89

* 8.D. : Standard Deviation
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Group 1 Group 2 Group 3 Group 4 - Group §

Fig. 2. Mean leakage values of each group on enamel

. . Group
Group 1 ( Two-step light-curing )
Group 2 ( Pulse-delay cure )

Group 4

(
(
Group 3 ( Low curing-light intensity )
( Moderate curing-light intensity )
(

Group 5 ( High curing-light intensity )

Table 4. Marginal adaptation as expressed by MG(maximum gap), GP(gap percent), and Ml(marginal index)

BEE ST $R4 0f2 BTA YEO U OMEIE0 B o7

-

0

o

=4

Qroup 1+ Group 2. Group 3 - Group 4 Groun §

Fig. 3. Mean leakage values of each group on dentin

No. MGGm) @ CP%)  MI

10 36.5£8.5 7.5+4.5 2.7£0.69
10 40.1+£15.5 11.7+48 4.5+2.01
10 35.7x£7.2 8.1x4.1 3.6%1.02
10 39.3+15.3 9.5x5.3 52+1.74
10 542173 10.1£7.0 7.3+1.98

05

0

Qroup 1 Group 2 Group 3 Group 4 Group's

Fig. 4. MI(marginal index) of each group
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Fig. 6. Dye penetration in group 2.
{Steromicroscope, x20)

Fig. 5. Dye penetration in group 1.
(Steromicroscope, x20)

Fig. 8. Dye penetration in group 4.
(Steromicroscope, X 20)

Fig. 7. Dye penetration in group 3.
(Steromicroscope, % 20)

Fig. 9. Dye penetration in group 5.
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(Steromicroscope, % 20)
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Fig. 10. Resin/Dentin interface in group 1. Fig. 11. Resin/Dentin interface in group 2.
(SEM, x400) (SEM, x400)

Fig. 13. Resin/Dentin interface in group 4.
(SEM, x400) (SEM, x400)

Fig. 14. Resin/Dentin interface in group 5.
(SEM, x400)
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