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ABSTRACT

THE EFFECT OF INTERMITTENT COMPOSITE CURING ON MARGINAL ADAPTATION

Yong-Hwan Yun, Sung-Ho Park*
Department of Conservative Dentistry, The Gaduate School, Yonsei University

The aim of this research was to study the effect of intermittent polymerization on marginal adapta-
tion by comparing the marginal adaptation of intermittently polymerized composite to that of contin-
uously polymerized composite.

The materials used for this study were Pyramid (Bisco Inc., Schaumburg, U.S.A.) and Heliomolar
(Ivoclar Vivadent, Liechtenstein). The experiment was carried out in class II MOD cavities prepared
in 48 extracted human maxillary premolars. The samples were divided into 4 groups by light curing
method; group 1- continuous curing (60s light on with no light off); group 2- intermittent curing
(cycles of 3s with 2s light on & 1s light off for 90s); group 3- intermittent curing (cycles of 2s with
1s light on & 1s light off for 120s); group 4- intermittent curing (cycles of 3s with 1s light on & 2s
light off for 180s). Consequently the total amount of light energy radiated was same in all the
groups. Each specimen went through thermo-mechanical loading (TML) which consisted of mechani-
cal loading (720,000 cycles, 5.0 kg) with a speed of 120 rpm for 100hours and thermocycling (6000
thermocycles of alternating water of 50C and 55C). The continuous margin (CM) (%) of the total
margin and regional margins, occlusal enamel (OE), vertical enamel (VE), and cervical enamel
(CE)) was measured before and after TML under a X 200 digital light microscope.

Three-way ANOVA and Duncan’ s Multiple Range Test was performed at 95% level of confidence to
test the effect of 3 variables on CM (%) of the total margin: light curing conditions, composite mate-
rials and effect of TML. In each group. One-way ANOVA and Duncan’ s Multiple Range Test was
additionally performed to compare CM (%) of regions (OE, VE, CE).

The results indicated that all the three variables were statistically significant (p < 0.05). Before
TML, in groups using Pyramid, groups 3 and 4 showed higher CM (%) than groups 1 and 2, and in
groups using Heliomolar, groups 3 and 4 showed higher CM (%) than group 1 (p  0.05). After TML,
in both Pyramid and Heliomolar groups, group 3 showed higher CM (%) than group 1 (p ¢ 0.05).
CM (%) of the regions are significantly different in each group (p < 0.05). Before TML, no statistical
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difference was found between groups within the VE and CE region. In the OE region, group 4 of
Pyramid showed higher CM (%) than group 2, and groups 2 and 4 of Heliomolar showed higher CM
(%) than group 1 (p € 0.05). After TML, no statistical difference was found among groups within the
VE and CE region. In the OE region, group 3 of Pyramid showed higher CM (%) than groups 1 and
2, and groups 2,3 and 4 of Heliomolar showed higher CM (%) than group 1 (p € 0.05).

It was concluded that intermittent polymerization may be effective in reducing marginal gap forma-
tion. (J Kor Acad Cons Dent 32(3):248-259, 2007)
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Table 1. Restorative materials used in this study

J/ae)o] FLEE FPAE 248k (Table 2).

e Yo Frfo] T, AFEY AZAE o xAjd
ME 29 on time¥} off timedl] whe} FHHA X 2] 34 S
e WHESH Avt AHEAE HZH F2A] Ate]d
AAANA F=FA date cycleZ TH= & F Ut
(Figure 2).

FZA71E Curing light XL 3000 (3M Dental
Product, St. Paul, MN, USA)< AH&-8l1a, He] 3=
o] & monitoring= Coltolux Light Meter (Coltene,

Figure 1. Schematic drawing of cavity preparation.

Material Manufacturer Lot No.
Heliomolar Ivoclar Vivadent, Liechtenstein Eb4834
Pyramid Bisco , Schaumburg, U.S.A 100014949

Table 2. List of investigated photoactivation methods with their curing cycles

group subgroup curing type Photoactivation method

1 Pyramid continuous Cycles of 60s light on with no light off for 60s
Heliomolar

2 Pyramid intermittent Cycles of 3s with 2s light on & 1s light off for 90s
Heliomolar

3 Pyramid intermittent Cycles of 2s with 1s light on & 1s light off for 120s
Heliomolar

4 Pyramid intermittent Cycles of 3s with 1s light on & 2s light off for 180s
Heliomolar
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Figure 2. Upper view of the shutter appliance.

AN

Figure 3. Metallic fixer with a tooth (R&B, Daejeon,
Korea).

Figure 4. Gap on margin between the tooth and the resin (X 200).
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Figure 5. Continuous margin between the tooth and the resin (X 200).

Figure 6. Chewing simulator (R&B, Daejeon, Korea).

cusp) & F2HE A =)o $419} (central fossa) 97} Bt
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Statistical analysisal

Figure 7. Experimental procedures.
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Az &5 A Pyramidoﬂﬂ% 1.2 #HT 3.4 To] ¥4

A7} 43191, Heliomolarol & 12T 34 &
o] &3tk (p € 0.05). MBI Blwel= 2%01]/\1
Pyramid®.t} Heliomolar7} MAARE7} $-538t9 3 (p
(0.05) L 9J¢f FAX e AT frofAte et (Table
4).

Table 3. Three-way ANOVA for 3 variables

H‘I

10l 0jAlE ZE

Az} &% & PyramidolAE 3ol 1ol ]3] WA
el 943519, Heliomolarl::. 37o] 13 vlg) ¥
AZ=rt et (p ( 0.05). A% &5 & ZE T

A AZZE Aol = 4%]—7} AT} (Table 4).

A& &5 A PyramidelAd e @™ HAAE 4]
27l Hlg] =& WAATEE B (p ( 0.05), IHH
I} 2 &M= 1 FoAHE HolA] &3t} (Figure 8).
e oA T vl Al 1, 2, 3wl A& %?ﬂ"]
S WHAAYRES B3 (p ( 0.05), 4xelA= 7904
RS HolA] skt (Figure 8) (Table 5).

A2 &% A Heliomolard| & g WA 2, 43
12l l:": HARGEZ B (p ( 0.05), 94
7 fFeAkE HolA] ekt (Figure
Al 2 A= A& HHo]

Source df Sum of squares Mean square F P value
Time? 1 511.148 511.148 26.21 (. 0001
Group 3 635.733 211.911 10.86 (. 0001
Material” 1 143.634 143.634 7.36 0.0080
Error 90 1755.49 19.505
a): before or after TML (thermo-mechanical loading)
b): Pyramid or Heliomolar
Table 4. Mean total CM (%) of each group and DMR Grouping
Comg Pyramid Heliomolar
Mean (Std Dev) DMR Mean (Std Dev) DMR
1 78.99 (3.49) B 81.05 (3.39) B
Before TML 2 79.31 (2.85) B * 84.56  (3.37) AB
3 84.84 (3.15) A 85.90 (1.67) A
4 85.23  (4.65) A 87.55  (4.71) A
1 73.78  (4.30) B 75.98  (5.46) B
After TML 2 76.40 (5.87) AB 79.64 (7.30) AB
3 81.62 (597 A 82.71 (2.72) A
4 79.01 (7.11) AB 81.37 (2.83) AB

CM: continuous margin, DMR: Duncan s Multiple Range Test, TML: thermo-mechanical loading

*

. statistically significant difference between Pyramid and Heliomolar (p < 0.05).

253



LHEHA| B2 ZESES|X]: Vol. 32, No. 3, 2007

walare TRLIFy|

[+ Ll

Figure 8. Marginal adaptations before loading in the
regions (Pyramid).

T: total margin, OE: occlusal enamel margin, VE:
vertical enamel margin, CE: cervical enamel margin

The letters represent the results of Duncan’ s Multiple

Range Test.
aftar THLIPy}
(il
Earpunl
— Clgroup?
£ [Dground
2 mgroupt

T OE VE CE

Figure 10. Marginal adaptations after loading in the
regions (Pyramid).

T: total margin, OE: occlusal enamel margin, VE:
vertical enamel margin, CE: cervical enamel margin

The letters represent the results of Duncan’ s Multiple

Range Test.
WEHI AHH HA| vlg] e HAAFEE BT (p
(0.05), 1, 3, 47X = F9E FoatEs Hol#| &tk
(Flgure 9) (Table 6).
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Ay} 2wl e 27 FxE i°lxl #3x0t (Figure
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Figure 9. Marginal adaptations before loading in the
regions (Heliomolar).

T: total margin, OE: occlusal enamel margin, VE:
vertical enamel margin, CE: cervical enamel margin

The letters represent the results of Duncan’ s Multiple

Range Test.
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Figure 11. Marginal adaptations after loading in the
regions (Heliomolar).

T: total margin, OE: occlusal enamel margin, VE:
vertical enamel margin, CE: cervical enamel margin
The letters represent the results of Duncan’ s Multiple
Range Test.

D] /IX}VA HolA] &tt (Figure 10) (Table 5).
A2 &5 & Heliomolardl A& mHAA 2, 3, 430]
17 H]OH HAARETE =9ken (p ( 0.05), 9HHH
'l Aol e #3F FelAE BolA &gttt (Figure 11).

g TollA F9E v Al ITellA e mgH Mddo] ¢l
zgj Wl v MAAG =S Beu (p ( 0.05),
2, 3, 4N = T FoAE HolA] sttt (Figure
11) (Table 6).
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Table 5. Mean CM (%) of tooth regions and DMR Grouping (Pyramid)

Group Tooth Mean CM (%) before TML Mean CM (%) after TML
region Mean (Std Dev) DMR Mean (Std Dev) DMR

T 78.99 (3.49) 73.78  (4.30)

group 1 OR 79.21  (7.40) A 7428 (8.13) A
VE 85.24 (3.23) A 7743 (4.63) A
CE 71.88 (5.84) B 68.01 (15.24) A
T 79.31 (2.85) 76.40 (5.87)

group 2 OE 77.53 (10.47) AB 77.15  (7.20) AB
VE 85.49 (8.30) A 81.77 (10.67) A
CE 69.53 (10.02) B 67.34 (13.88) B
T 84.84 (3.15) 81.62 (5.97)

group 3 OE 87.87 (7.52) A 87.45 (3.83) A
VE 87.50 (3.70) A 81.02 (10.62) AB
CE 75.50 (12.82) B 74.32 (12.74) B
T 85.23 (4.65) 79.01  (7.11)

group 4 OF 88.68 (7.55) A 82.79  (8.97) A
VE 86.76  (5.02) A 78.98 (13.77) A
CE 77.28 (12.34) A 71.21 (11.34) A

T: total margin, OE: occlusal enamel, VE: vertical enamel, CE: cervical enamel
DMR: Duncan’ s Multiple Range Test

Table 6. Mean CM (%) of tooth regions and DMR Grouping (Heliomolar)

Group Tooth Mean CM (%) before TML Mean CM (%) after TML
region Mean (Std Dev) DMR Mean (Std Dev) DMR

T 81.05 (3.39) 75.98 (5.46)

group 1 OE 75.28 (11.64) A 67.03 (11.31) B
VE 87.44 (7.10) A 83.23 (5.58) A
CE 79.76 (12.55) A 76.19 (14.76) AB
T 84.56  (3.37) 79.64 (7.30)

group 2 OE 86.53  (5.56) A 82.16  (8.59) A
VE 88.64 (9.29) A 81.46 (5.20) A
CE 74.82  (4.16) B 72.94 (15.21) A
T 85.90 (1.67) 82.71 (2.72)

group 3 OR 82.39  (6.21) A 79.83  (7.03) A
VE 89.09  (7.50) A 84.93 (6.01) A
CE 84.57 (13.78) A 83.82 (8.50) A
T 87.55 (4.71) 81.37 (2.83)

group 4 OE 90.01 (7.87) A 81.12  (4.40) A
VE 87.40 (7.44) A 81.18 (3.52) A
CE 83.95 (5.63) A 78.88 (6.24) A

T: total margin, OE: occlusal enamel, VE: vertical enamel, CE: cervical enamel
DMR: Duncan s Multiple Range Test
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