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Abstract

Background: Clinical preventive procedures must be done after careful assessment;
one of the mgjor risk factor is the occlusal morphology of the posterior teeth. These
caries free fissures must be sealed. This in vitro study evaluated the microleakage of
two types of sealant materials (unfilled resin and flowable composite) on enamel
surfaces prepared using two methods (acid etching with enameloplasty and acid
etching aone).

Material and methods. Thirty two extracted human third molar were selected and
randomly assigned in to 4 groups of eight teeth each; group A, the occlusal surfaces of
teeth were acid etched ,then sealed with concise white sealant; group B, they were
acid etched then sealed with wave mv flowable composite ;group C, they were
prepared with bur ,acid etched ,then sealed with concise white sealant ;group D, they
were prepared by bur, acid etched, then sealed with wave mv flowable composite. The
sealed surfaces were stored for seven days in distilled water, then specimens were
thermocycled 500 cycles, immersed 24 hours in a 2% buffered methylene blue dye,
then sectioned and analyzed for leakage under a stereo microscope. Chi-sguare test
was performed to test the differences of leakage among the four groups.

Results: The results showed that there was no significant difference (p>0.05) in
microleakage for the same material with and without bur preparation. Concise white
sedlant produced significantly (p<0.05) less microlaekage than wave flowable
composite.

Conclusion: under the conditions of the present study, bur preparation
(enameloplasty) followed by acid etching produces no less microlaekage than did acid
etching alone. Concise white sealant (unfilled resin) demonstrated less amount of
microlaekage when compared to wave mv flowable composite.

Key words pit and fissure sealant, enameloplasty, unfilled resin, flowable

composite.
I ntroduction tooth structure, indicating as often as
possible, non invasive conservative
The magor concern of modern techniques. The resn  sedants
dentistry, mainly for the last decades, undoubtedly contribute to preserve the
has become focused on reducing integrity of the occlusal surface acting
patient's risk of caries, stimulating as an effective mechanica obstacle to
preventive measures and preserving plague retention, therefore reducing the
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incidence of fissure caries. However
the preventive benefit of this treatment
rely upon the ability of the materia to
promote an appropriate sealing of pits,
fissures or eventual anatomic defects
and reman completely intact and
bonded to enamel surface, thus
preventing marginal microleskage and
the consequent progression of carious
process underneath the sealant.*?

Mechanical preparation or
enameloplasty was an earlier approach
which involved widening to the
fissures using rotary instrument. (*

It enhanced sealant penetration in
to the deep fissures, permitted better
diagnosis of underlying demineralized
tissues and increased surface area for
retention of the sedant. ®  For
adequate retention of the sealant, it is
necessary to maximize the surface area
for bonding and ensure that the enamel
be clean, free from sdivary
contamination and dry at the time of
sealant placement. Micromechanical
adaptation

of the sealant is achieved through
porosities created by conditioning the
enamel, conventionally by acid
etching, before applying the sealant. ©

Feigal 1998 © reported that the
seglant loss was common in a regular
events averaging between 5 to 10% each
year and remarked that better sealant
material, better use of bonding agents and
aternative technique for the sealants
would improve their overall effectiveness
on all tegth.

M aterials and M ethods

Thirty two sound human third
molars, extracted with in a six months
period, their occlusal  surfaces
examined and they were stored in
sdline solution. They were cleaned
with water-pumice durry in dental
prophylactic cup and carefully rinsed
to remove the residual debris from pits
and fissures. The apices were sealed
with a light cured composite resin

and the teeth were randomly assigned
in to four groups of eight teeth each:
Group A, the occlusa surfaces were
etched with a 37% phosphoric acid gel
(Scotch bond etchant gel, 3M ESPE,
USA) for 30 seconds, rinsed with
ar\water spray for 20 seconds and
gently air dried. A uniform layer of a
pit and fissure sealant (Concise white
sedant, 3M ESPE, USA) was applied
over the treated surfaces from the
central fissure upon the cusp height in
order to prevent voids and air
entrapment.

Group B, the occlusal surfaces were
etched, rinsed, and air dried, then the
flowable composite (Wave mv, SDI,
Australia) was applied according to
manufacturers.

Group C, the pit and fissures were
prepared (0.5 mm depth) ©®, with a
diamond flamed shaped bur (Komet #
8833, Gebr. Brasseler Co.Lemgo,
Germany), the occlusal surfaces were
acid etched, rinsed, and gently air
dried, then the Concise, white sealant
was applied.

Group D, the pit and fissures were
prepared (0.5 mm depth) with bur, the
occlusal surfaces were acid etched,
rinsed, and air dried, then the Wave mv
flowable composite was applied.

The sealant meaterials were
polymerized for 20 seconds using a
visible light curing unit (3H instrument
CO. LTD, Germany, 1SO 9002).The
sealed samples were stored in distilled
water for 7 days at 37°C and then
thermocycled for 500 cycles between
5°C and 55°C water baths, dowel time
was 30 minute, with a 3 second
transfer time between baths”. In the
preparation for dye penetration test, the
specimens were dried superficialy,
entirely sealed with two layers of nail
varnish excepting an area which is in
the center of the occlusal surface 5 mm
(width), and 1 mm window around the
enamel sealant interface. The teeth
were immersed in a 2% buffered
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methylene blue solution for 24 hours at
room temperature to alow dye
penetration in to any possible gaps
between the enamel and the sealant.
All samples were embedded in a sdf
curing acrylic resin (Subiton, Polvo,
Argenting), to prevent chipping of the
material as shown in fig (1). The teeth
were then cross sectioned in a bucco-
lingua plane through the sealant and
each section examined a 4X
meagnification using a
stereomicroscope.

The scoring criteria for the
amount of dye penetration were
accordingly @, asfollows:

Score 0 = no dye penetration.

Score 1 = dye penetration restricted to
the outer half of the sealant.

Score 2 = dye penetration in to the
inner half of the sealant.

Score 3 = dye penetration in to the base
of the fissure.

Examples of the scoring are illustrated
infig 2,3,4,5.

The Pearson Chi-square analysis, for
purposes of comparing groups overall.

RESULTS

The data of this study are demonstrated
intable (1) & figure (6).

Chi-sguare test was performed to test
the difference of leakage between
Group (A) and Group (C) and between
group (B) and group (D) , asshownin
table (2):

Since there is no significant difference
in micro leakage for the same material
with and with out bur preparation the
readings were pooled together.

The results of the dye penetration for
the two materials combine with and
with out bur preparation presented in
table (3).

To see the difference between the
combine groups Chi-square test were
done as shown in table (4).

Table (1): Score of dye penetration in all groups.

Groups
Scor e of dye A B c D
penetration

0 7 0 5 0

1 1 6 3 4

2 0 1 0 3

3 0 1 0 1
Mean 0.125 1.375 1 1.625
S.D 0.3535 0.7440 0.6667 0.8333

Group A: - Concise white sealant with out preparation , Group B: - Wave mv with out preparation
Group C: - Concise white sealant with preparation, Group D: - Wave mv with preparation

15

Mean
=

0.5
A B C D

Groups

Fig. (6): Diagram showing the mean of dye penetration in all groups.
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Table (2): Chi-square test between the groups

Type of Groups X2 d.f Sig.
Group A & Group C 0.0160 3 N.S.
Group B & Group D 0.0112 3 N.S.

N.S. = Not Significant for (P> 0.05).

Table (3): Combine groups " same material with & with out bur preparation”

Groups
A+C B+D
Scor e of dye penetration
0 12 0
1 4 10
2 0 4
3 0 2
Mean 0.25 15
S.D 0.4472 0.7302

Group A +C: - Concise white sealant with & with out preparation
Group B + D: - Wave mv with & with out preparation

1.57

Mean

0.51

.

A+C

B+D

combine groups

Fig (7): Diagram showing the mean of dye penetration in the combine groups.

Table (4): Chi-square test between the combine groups.

Type of Groups

XZ

d.f

Sig.

(A+C)& (B+D)

14.2857

15

S.: Significant (P < 0.05).

N.S.: Not Significant (P > 0.05).

H.S.: Highly Significant (P < 0.001).

Discussion

Microleakage is considered as one
of the maor problems in restoring
teeth with different kinds of restorative
materials. The factors which affect the
microleakage include: polymerization

shrinkage of the resin, coefficient of
thermal expansion, the composition of
the material itself, wetability of
composite resin, and the presence and
absence of an adhesive between tooth

substances and the restorative materials
(10, 12)
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The need for surface cleaning and
the method of cleaning pits and
fissures prior to sealant placement may
seen to be controversial. Raadal et a
12 suggests that careful removal of
plague and pellicle is done by the use
of pumice or polishing instruments in
order to obtain optimal acid etch
pattern of the enamel, while another ¥
claimed that the effect of acid etching
alone is sufficient for surface cleaning.
The literature is extensve on the
efficiency of different  cleaning
procedures on bonding, including the
use of rotary burs in order to remove
superficial enamel and open the
fissures with bur, which has given
superior retention in one study® but in
other studies it provides no additional
benefit®?,

In the present study, we found that
the use of bur before acid etching did
not lead to dgnificantly less
microleakage .purposeful removal of
enamel or enameloplasty just to wide
the base of the fissure in a sound tooth
structure is an invasive technique
which disturbs the equilibrium of
fissure system and exposes the tooth to
un necessary cutting. This agrees with
Mentes”, and Chan et a ® |, but
disagrees with Hatibovic et a®, who
found that the use of bur with acid
etching gives superior result.

Virtualy all contemporary
compositions of pit and fissure sealants
are unfilled and based on difunctional
monomers (BIS-GMA), may be diluted
with lower molecular weight species
(TEGDMA) to reduce viscosty, the
addition of filler particles to the sealant
appears to have a little effect on
clinical results™ ; filled and unfilled
sedlants penetrate the fissures equally
well®®

In the present study it was found
that there is a significant reduction in
the microleakage when Concise white
sedlant (un filled resin) was applied in
comparison to flowable

composite(60% by wt inorganic
filler).Un filled resins are believed to
undergo a volumetric shrinkage of
approximately 5% during
polymerization, compared to the filled
resins undergoing only 1%. The
addition of filler particles confers a
greatly reduced coefficient of thermal
expanson and a reduction in the
expansion resulting form. It was
believed that 9 the un filled resin has
greater up take of water and
consequently undergoes  greater
hygroscopic expansion, minimizing the
effect of the high coefficient of thermal
expansion, such hygroscopic expansion
compensates completely and uniformly
through out the sealant, eliminating the
detrimental effect of thermocycling. In
addition to that the rheologic property
of the unfilled resin allows the sealant
to spread across the ename surface
entering the enamel micropores, this
improved adaptation of the materia at
the interface manifests as greater resin
tag penetration prior to light activated
polymerization. As filler  content
increases, the wetting characteristic of
resin decreases ™. The results of this
study coincide with that of Barrie et a
@ and Yildiz#, but disagree with that
of Perez et d®, who found that the use
of concise white sealant produce
significantly greater marginal
microleskage when wused without
bonding agent .

Adequate bonding by the use of an
adhesive layer beneath the seadlant is
important to  prevent  marginal
microleakage, the use of flowable
composite as a fissure sealant without
bonding agent was seen to produce
significantly greater  microleakage.
This may be due to the fact that
bonding composite to etched enamel
structure reduces the potential negative
effect of a difference between the
coefficient of thermal expansion of
tooth structure and that of the material.
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The shrinkage stresses of resin
composite
During  polymerization  creates

forces that compete with the adhesive
bond, and this may disturb the bond to
the cavity walls, which is one of the
main causes of margina failure and
subsequent microleakage. The study
was in accordance with that of Kwon,
and park ®, but differs from the study
of Gillet et a ®, who showed that the
use of flowable composite with one
bottle bonding is more efficient in
sealing pits and fissures of non carious
teeth. Finaly, we must emphasize that
the behavior of dental materias in
laboratory conditions can be quite
different from that registered in a
clinical setting. The inherent problems
in teeth selection, and the biological
variations in enamel micro morphology
from tooth to tooth, therefore, at best,
the measurement of microleakage is a
screening process prior to clinical
traits.

Conclusions

1- There is no dgnificant difference
between the use of bur before acid
etching and acid etching alone.

2- Concise white sealant (unfilled
resin) demonstrated less amount of
microleakage when compared to
wave mv flowable composite.
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Fig (1) The tested groups were embedded in a clear acrylic blocks.

Fig (2) Section of atooth sealed, which was scored as 0 =no dye.

‘

Fig (3) Section of atooth sealed, which was scored as 1=
The dye restricted to outer half of the sealant.

Fig (4) Section of atooth sealed, which was scored as 2=
Dye Penetrated to the inner half of the sealant.

Fig (5) Section of atooth sealed, which was scored as 3=
Dye penetrated in to the fissure.
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