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Abstract

This study was done to evaluate the microleakage at the tooth restoration interface
in different substrates when glass ionomer was used as a base which covered by a
veneer of resin composite, as closed sandwich technique, with light -emitting diode
(LED) curing.

Eighty Class Il cavities were prepared in mesial and distal of extracted molars,
mesial cavities with gingival margins in enamel (E) and distal cavities with gingival
margins in dentin(D), were divided into four main groups (G)s, each group was
subdivided into GE and GD of ten cavities for each and filled as follows:

Gl each cavity of GIE & GID was filled with composite and cured with halogen
light curing unit (H), GII each cavity of GIIE & GIID was filled with glass ionomer
lining and composite and cured as GI, Group |1l each cavity of GIIIE & GIIID was
filled as Gl but cured with LED while Group IV, each cavity of GIVE and GIVD
filled as GIl and cured as GlIl. After restorations, the teeth were thermocycled 300
times, soaked in 0.1% methylene blue for 24 hours, sectioned and microleakage from
the gingival margin scored. Statistical analysis was performed using t-test.

There was no significant difference when use sandwich technique in enamel but
There was significant difference in dentin (p<0.05), while no significant difference
when the comparison between enamel and dentin, whether LED or H curing was used.

With sandwich technique, the marginal adaptation of enamel margins was not
dependent on the restorative technique while marginal adaptation in dentin was
significantly better. The use of LED had no adverse effect on microleakage.
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| ntroduction excellent results cannot be guaranteed

_ _ _ when using resin-based composites for

Light cured composite resin posterior restorations. This is due to
materials have several advantages such polymerization shrinkage which can
as control of the contour during still be regarded as the primary
placement of the restoration, better negative characteristic and the major
color stability, and a more complete drawback for these aestheticall;/
polymerization compared " to adaptable restorative materials @ ¥.
chemically activated materials . An Polymerization shrinkage is one of the
inherent  disadvantage of these causes of margina gaps as well as
materials is they contract during light marginal microleakage ® ©. Therefore
polymerization ®. So In genera to minimize polymerization shrinkage,
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authors propose different techniques
for placing direct, posterior, resin-
based composite restorations. One of
these techniques is the use of sandwich
technique, in which glass ionomer
cement is used as a Iinin? under
composite resin restorations \”. Also
the clinical performance of light
polymerized resin-based composites is
greatly influenced by the quality of the
light curing unit (LCU). Development
of new blue super bright light emitting
diodes of 470 nm wavelengths with
high light irradiance offers an
aternative to standard halogen LCU®
and it has been reported that LED
technology has a promising future ©.

With the increasing frequency of
use of posterior composite, methods
are needed that minimize leakage and
provide patients with a more successful
restoration. The purpose of thisin vitro
study was to evaluate the ability of
closed sandwich technique and LED
curing in reduce microleakage at the
tooth restoration interface in different
substrates

Materials and M ethods

forty noncarious and crack-free
mandibular third molars were used.
The teeth were randomly divided into
four groups each containing ten teeth.

Class |l box-like cavities without
occlusal retention cavity and any
mechanical retention means were

prepared on each tooth, mesially (E)
box was terminated in enamel (The
gingival margin was located 1 mm
above the cementoenamel junction),
and distally (D) box was terminated in
cementum (The gingival margin was
located 1 mm below  the
cementoenamel junction) 9 by means
of a high-speed handpiece, using a
rounded fissure diamond bur with
adequate water-cooling, so each main
group was subdivided into E (of ten
cavities) and D (of ten cavities)

according to the gingival margin. The

bucco-lingual width was 4 mm and the

mesio-distal depth of the cervica

margin 1.6 mm, fig. (1, 2). The

prepared cavities, as are shown in fig.

(3) werefilled as follows:

1-Groupl each cavity of GIE & GID
was filled with (micro-hybrid resin
composite) and cured with
DentSuply  (Quartz ~ Tungsten
Halogen light unit, QTH), with
constant intensity of approximately
450mw/ cm?.

2-Group Il. each cavity of GIIE &
GIID was filled with glass ionomer
lining and (micro-hybrid resin
composite ) and cured with (QTH),
the same as Gl

3-Group Il each cavity of GIIIE &
GIIID was filled with  (micro-
hybrid resin composite) and cured
with Radii (Light Emitting Diod,
LED cure unit), with intensity of
1200mw/ cm?.

4-Group IV each cavity of GIVE &
GIVD filled as GIl and cured as
GlllI.

The glass ionomer lining (3M
ESPE Ketak Molar Easymix, its
application  according to the
manufacturer instruction), One scoop
of powder was mixed with 1 drop of
liquid on a paper pad using a small
cement spatula and applied up to the
gingival cavosurface margin of the
gingival floor with the round end of a
Dycal applicator (SP6061, Hu-Friedy,
Chicago, I11.) to a thickness of about 1
mm, (this was calibrated by measuring
with a pre marked periodontal probe).
After that, the small end of a hoe was
used to remove 0.5 mm of glass
ionomer along the gingival margin to
expose the dentin. The cavity was
treated with self-etch (Xeno v): self-
etching dental adhesive Bonding
system. It is al in one, composed from
acid, primer and bonding agent in one
solution. It is applied sufficiently and
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wetting al surfaces uniformly. Then
gently agitate the adhesive for 20
seconds. Then the solvent evaporate
thoroughly by air blow for 5 seconds.
After that cure it for 20 seconds. If the
surface was not uniforml?/ shiny, the
process was repeated Y. Pieces of
stainless steel matrix band were
burnished and fixed to the teeth with
impression compound for better
adaptation 2. For filling with
composite restoration (micro-hybrid
resin composite shades A2), the
manufacturer’s  instructions  were
followed, and dental composite was
filled incrementally of 2mm and cured
for 40 s with either a commercial
halogen LCU or a LED LCU, for each
increment.  After  placing the
composites, each sample was finished
with silicone points. Samples were
stored in distilled water at 37° for
seven days, before thermocycling in
baths of 30-second dwell time, at +5°
/+55°€, for 300 uninterrupted cycles.
The root apices were sealed with sticky
wax, and the teeth were covered with
two layers of nail varnish except for
the area of the restoration and a 1 mm
border of tooth surrounding each
cavity. All teeth were soaked in 0.1%
methylene blue for 24 houres, All
specimens were sectioned along a
mesio-distal plane through the middle
of the cervical margin. To assess dye
penetration, the cervical areas of the
sections were examined using an
opticdl  microscope ¥  and
microleakage from the gingival margin
scored ¥ the microleskage scores
were chosen as follows. 0 — no
penetration, 1 - penetration up to 1/2 of
the depth of the cervical margin, 2-
penetration more than 1/2 of the depth
of the cervical margin, 3 - penetration
aong the axial wall 2.

Results

The readings of dye penetration by
microscopic examination a 40X
magnification for al samples were
done by two examiners, and the
percentage for each score was
represented by table(1).

The descriptive statistic for the
mean score vaues and standard
deviations of the microleakage of
enamel & dentin for different groups
had been shown in tables (2, 3 and 4).

From the table (2), the score mean
values of microleakage of enamel
groups had less mean vaues of the
microleakage than dentin groups and
by using t- test, there were significant
differences between the enamel and
dentin margin groups at p< 0.05, with
in favor of enamel margin groups.

But with the use of sandwich

technique, (G2E+4E, G2D+4D)
microleakage had less score mean
values than  without  sandwich

technique groups (G1E+3E, G1D+3D)
and by using t- test, there was no
significant difference between the
enamel and dentin margin groups at

p>0.05, this represented an
improvement in the integrity of dentin
margins.

Table (3) shows that the groups
with out sandwich technique had
higher score mean values of
microleakage which were (.88, .60 and
1.15) than with sandwich groups (.40,
.25, and .55) respectively, i.e., the use
of glass ionomer as a base beneath
composite resin restoration reduced the
micoleakage of enamel and dentin
margin.

By the use of t- test, there was no
significant difference between the
enamel groups at p>0.05 but between
dentin margin groups there was
significant difference at p<0.05, with
in favor of use sandwich technique

Table (4) shows the highest score
mean value of microleakage (1.00)
with groups used halogen curing
without sandwich technique, while the
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lowest score mean value of
microleakage (0.4) with groups used
halogen or LED curing with sandwich
technique.

T-test revealed that there were no
significant differences between groups
used halogen and LED curing whether
with or without use of sandwich
technigue at p>0.05, and this mean
LED curing had no adverse effect on
microleakage.

Discussion

Microleakage tests have been
widely employed to screen the seal
efficiency of restorations @ 9
Microleakage is a phenomenon of the
diffusion of organic or inorganic
substances into a tooth through the
interfface  between the restorative
material and the tooth structure 9. It
is a common phenomenon and is hard
to avoid because several factors are
involved and is not dependent only on
the composite or the adhesive
performance. These factors could be
the technique sensitive, operator
ability, substrate quality (dentin), etc
12 therefore different techniques for
placing direct, posterior, resin-based
composite restorations were proposed
these can minimize polymerization
shrinkage, some authors propose the
use of sandwich technique in which the
use of glass ionomer cement, as a base
combined with a veneer of composite
resin, has been advocated as a means
of minimizing microleakage ™.

Sandwich restorations with
conventional glass ionomer cement
were introduced in the early 1990s ®®
9 in which the resin composite is
replaced in the dentin part of the cavity
by another material with lower elastic
modulus the first horizontal layer can
be conventional glassionomer cement.

In this study closed sandwich
technigue was depended, this is
because authors found deterioration on

the surface exposed to a ssmulated oral
environment when glass ionomer liner
was extended out to the cavosurface
margin (open-sandwich technique) ,
but no deterioration in samples with
the glass ionomer liner protected by a
veneer of composite resin (closed-
sandwich technique) 9.

The result of this study showed that
without using of sandwitch technique,
dentin  microleakage values were
greater than enamel microleakage
values and there was significant
difference at p < 0.05 and thisis agreed
with Smith, et al 1992, Tulunoglu, et al
2000 , Tredwin, 2005 (41720,

Enamel margins generally produce
consistent bonding and microleakage is
less likely than with dentinal margins
@122 Clinically, however, margins are
frequently placed apica to the
cementoenamel junction, on dentin or
cementum where moisture control and
access for finishing ae more
problematic. Dentin bonding is more
difficult because the heterogeneous
nature of the tissue requires the
bonding system to accommodate
simultaneously the properties of the
hydroxyapatite, collagen, smear Iaeler
and dentinal tubules and fluids 2.
Consequently, the ability to achieve an
effective seal at the gingival margin
becomes even more important in terms
of the longevity of aresin restoration.

The present study revealed that for
margins in enamel there was no
significant difference between groups
with and without using of sandwich
technigue at p>0.05 and thisis agreed
with. Dietrich, et a 1999, who
improved that the marginal adaptation
of enamel margins was not dependent
on the restorative technique “?. And
this is because Enamel is basically an
inorganic tissue and, therefore, a more
stable  substrate for  adhesion,
promoting a better marginal seal 9.

But for margins in dentin there
was significant difference between
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groups with and without using of
sandwich technique at p<0.05. While
when the present study compare
between enamel and dentin margins
with sandwich technique there was no
significant difference between
microleakage of enamel and dentin
margins. This is may be explained by
the use of sandwich technique which
can minimize polymerization
shrinkage in which Chemica adhesion
between glass ionomer cement and
dentine is accepted as being a long-
term union and it has been shown that
amechanical union is possible between
composite resin and glass ionomer
cement .

So the use of a low viscosity resin,
has resulted in improved sealing of
composite restorations, when enamel is
absent and margins involve dentine or
cementum @7,

The magnitude of stress devel oped
at the restoration interface is related to
the compliance of the surrounding
structures. If the substrate to which the
shrinking composite is bonded can
yield to contraction forces, the
developed stress is lower. The
application of a low-elastic-modulus
material to the cavity walls represents a
way to increase the compliance of the
prepared cavity artificially .

And this is agreed by some authors
who improved that for margins in
dentine, marginal adaptation was
significantly better with the sandwich
technique than with a composite resin
done " ) and also agreed with
Lawrence and Susan 2007 who
improved closed sandwich technique
remains an effective method for
reducing microleakage when proximal
boxes have gingival cavosurface
margins located in dentin ™.

A variety of curing lights are
available for the photo polymerization
of light cured denta resins. The most
common approach is the conventional
halogen LCU. It has been shown that

halogen curing light deliver an
inadequate light intensity. LED
technology may overcome some of the
drawbacks of halogen LCU’s;
consequently, LED technology has a
promising future . It has been
reported significantly less
microleakage  occurred a  the
dentin/cementum  interface  when
restorations were cured with an LED
unit compared to curing with the
standard halogen LCU, however, no
significant difference in microleakage
was found between LCU’s at the
enamel interface @ ?). In this study
there were no significant differences
between LED and halogen LCU’s both
in enamel and dentin.

Conclusions

Within the limitation of this in vitro

study it can be conclude that:

1. None of the examined groups totally
prevented dye penetration

2-Without sandwich technique enamel
marginal seal significantly better
than dentin.

3-With sandwich technique there was
improvement in dentin marginal sea
and there was no significant
difference with enamel.

4-With or without sandwich technique,
LED curing had no adverse effect on
marginal seal of different substrates.
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Fig. 1: Closed Sandwich Technique Fig. 2: Dimension of the prepared cavity
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Fig. 3: Grouping of the samples

score GI1E G2E G3E G4E G1D G2D G3D G4D
0 50% 70% 60% 80% 20% 50% 10% 40%
1 20% 30% 40% 20% 50% 50% 70% 60%
2 30% 0% 0% 0% 20% 0% 20% 0%
3 0% 0% 0% 0% 10% 0% 0% 0%

Table 1: The percentage of scoring of microleakage
Table 2: The descriptive statistic & t-test for microleakage of different substrates

Var.l S, _
Var.2 Groups N | Mean |  mon | ttest | df Sig
DetinGs | Gbvbin [0 TosT ] % || %0
boswiiaxsr | oibrs | 01 Tm0] ] 2% | B | 0%
DE§§ VVVV::E SSTT 222513'; gg f;gg :g‘l‘ -1983- | 38 | .055

ST. = Sandwich Technique
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Table 3:The descriptive statistic & t-test for microleakage with and without sandwich
technique

Var.l .
Var.2 Groups N Mean SD t-test df Sig

With out ST.Gs G1E+3E+1D+3D 40 .88 .79 392 78 002
With ST.Gs G2E+4E+2D+4D 40 .40 .49
EGswith out ST G1E+3E 20 .60 .75

EGswith ST. G2E+4E 20 .25 A4 179 38 082
DGswith out ST. G1D+3D 20 1.15 .75

DGswith ST. G2D+4D 20 .55 .51 2.97 38 005

Tab. 4: The descriptive statistic & t-test for microleakage with and without LED
curing

Std.
Varl Groups N | Mean - ttet | o | Sig
Var.2 Deviation
H.Gs. G1E+2E+1D+2D | 40 .70 79
799 | 78 427
LED.Gs G3E+4E+3D+4D | 40 .58 59
H.Gs. with out ST. GI1E+1D 20 1.00 .92
1.000 | 38 324
LED.Gs. with out ST. G3E+3D 20 750 .64
H.Gs. with ST. G2E+2D 20 40 .50
.000 | 38 1.000
LED.Gs. with ST. G4E+4D 20 .40 .50
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