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INTRODUCTION

Abstract

Objective: Micro-leakage, one of the major reasons for recurrent decays, may
lead to uncontrollable flow of liquids, pulp inflammation and peri-apical patholo-
gy. The purpose of this in vitro study was to evaluate micro-leakage of pit and fis-
sure sealants after using three different pit and fissure preparation techniques: 1)
acid etching, 2) fissure enameloplasty and acid etching, and 3) air abrasion and
acid etching.

Materials and Methods: Sixty-nine extracted sound molars and premolars were
randomly divided into three groups (23 samples in each group). Teeth were pre-
pared using one of three occlusal surface treatments. Then the sealant was applied
on the occlusal fissures of all teeth. The teeth were thermocycled and stored in
normal saline. All teeth were sealed apically and coated with nail varnish and then
were immersed in a 2% solution of methylen blue. Two buccolingual sections
were made. The surfaces were scored 0 to 3 for the extent of micro-leakage using
a stereomicroscope. Data were analyzed by Kruskal- wallis and Dunn procedure.
Results: Enameloplasty and acid etching were significantly different regarding
micro-leakage (P= 0.016), but no significant difference in micro-leakage was ob-
served between air abrasion and the other methods.

Conclusion: Enameloplasty followed by acid etching produced significantly less
micro-leakage than the acid etching technique. Air abrasion acid etching was bet-
ter than the acid etching technique in reducing micro-leakage too.
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crosis. The most important complication of

One of the most important aspects of preven- micro-leakage is uncontrollable flow of liquids
tion in dentistry is caries prevention [1]. Mi- that may lead to pulp inflammation and peri-
cro-leakage is one of the major reasons for apical pathology [1, 2]. Pits and fissures in the
recurrent decays, pulp inflammation and ne- first new-erupted permanent molars especially
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among children are highly vulnerable to ca-
ries. Fissure sealants are extensively used for
sealing on fissures. The effect of sealants in
decreasing the incidence of caries depends on
their entanglement and soundness of the inter-
face between the enamel and sealant [1].

The sealant penetrates into the microscopic
pores of enamel during etching. Its penetration
into the etched enamel produces resin tags,
which provide the mechanical method for sea-
lant bonding [3]. Therefore long-term clinical
success of fissure sealant use is closely related
to the success in how to put it in its place [4].
There are different methods of fissure prepara-
tion before sealant use in order to increase sea-
lant bonding and decrease micro-leakage, in-
cluding prophylaxis by pumice powder, prepa-
ration with round bur 1/4, and air abrasion.
Due to the high ability of air abrasion for re-
moving debris from the depth of the fissure,
this method is recommended before fissure
sealant use [1].

Different studies have shown different effects
of air abrasion on binding and micro-leakage
of fissure sealants. Brockman et al. could not
find any difference in sealant efficacy after
preparation by pumice and air abrasion [5],
but Brocklehurst et al. showed a higher depth
of penetration for the air abrasion method [6].
Zyskind et al. showed the importance of acid
etching for prevention of micro-leakage, but
the study failed to show a significant differ-
ence between the two methods of air abrasion
with etching and air abrasion with etch and
scotch bond [7]. Hatibovil et al. showed that
air abrasion and acid etching is the most effi-
cacious preparation method before using fis-
sure sealants [8].

Some studies have shown that air abrasion is
an effective method [9- 12]. Knoblock did not
find a significant difference between air abra-
sion and acid etching with air abrasion alone
[13]. Srinivasan et al. showed that pumice and
etch is the best method of preparation [14].
Ansari showed that pumice powder could sig-
nificantly lower the micro-leakage [15].
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Gray showed that etched enamel bond is
stronger than the air-abraded one [16]. Ac-
cording to Yazici et al., air abrasion and acid
etching is better than air abrasion alone after
12-24 months [17].

In this study, we aimed to compare the effect
of three methods including etching, enamelop-
lasty and air abrasion on fissure sealing.

MATERIALS AND METHODS

This was an experimental in vitro study. Sixty-
nine third molar and premolar teeth that had
been extracted for orthodontic treatment with-
out any caries or crack were collected during a
3-month period. They were kept in distilled
water in room temperature. Prior to the study,
the occlusal surfaces of the teeth were
cleansed with water/pumice slurry using
brushes at low speed. Samples were randomly
divided into three groups (23 samples in each
group).

Occlusal surfaces in the first group (control)
were then etched with phosphoric acid 37%.
After 20 seconds they were washed and dried
again. Then Clinpro unfilled fissure sealant
(3M, St Paul, USA) was placed on the teeth.
Fissure sealant was cured by a halogen light
cure unit (Caltolux, coltene, USA) with light
intensity of 500mW/cm? for 40 seconds. Then
the samples were put in distilled water. Sam-
ples in the second group (enameloplasty) were
gently prepared by a round carbide bur 1/4
(SSWhite) in high speed. Then the teeth were
dried and etched and fissure sealed similar to
the first group.

Samples in the third group (air abrasion) were
air abraded (Prophy-Mate, NSK) for 20
seconds. Then the teeth were dried and etched
and fissure sealed similar to the first group.
All samples were thermocycled between 5+2
and 55+2 degrees centigrade (Vafaei, Iran).
The surfaces of the specimens were coated
with two layers of nail varnish except for one
millimeter around the sealant. The specimens
were stored in methylene blue 2% for 24
hours, rinsed and then sectioned buccolingual-
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ly to assess dye penetration under 4X magnifi-
cation of a stereomicroscope (Sten SV 11-
Zeiss, Germany).Three observers separately
measured the micro-leakage from the three
surfaces (mesial, distal and one of the two
middle surfaces). The largest score was rec-
orded. The scoring was done according to a
ranked scale: 0, no penetration of dye; 1, dye
penetration limited to the outside half of the
sealant; 2, leakage up to the inner half of the
sealant; 3, dye penetration extending to the
underlying fissure. Data were analyzed by
SPSS (ver. 16) using Kruskal- Wallis and
Dunn procedure.

RESULTS

In this study, 69 samples were assessed in
three groups. Table 1 summarizes the results
of dye penetration in each group. Dunn proce-
dure showed a statistically significant differ-
ence between enameloplasty and control
groups regarding micro-leakage (p = 0.016).
But this analysis failed to show a significant
difference between air abrasion and control
groups (p = 0.118) and between air abrasion
and enameloplasty groups (p = 0.279) (level of
significance was p<0.0166).

DISCUSSION

Using fissure sealant is an effective method
for prevention of caries on the occlusal sur-
face. Sealant bonding and soundness of the
interface between the enamel and sealant can
predict the effect of sealant on caries preven-
tion.

Table 1. Dvoe Penetration Score for All Groups

Different methods are used for cleansing tooth
surface before etching that may help better
penetration of the sealant. Before etching of
the enamel and sealant use, it is necessary to
be sure that the tooth surface and fissures are
free from plaques and debris that may inter-
vene with etching and sealant use. Verterhus
et al. used air polishing and found that this
method improved fissure cleanliness, although
it did not affect the penetration of the sealant
to the base of the pits [18]. Air entrapment is
one explanation for this failure. Le Bell used
another more invasive method, i.e. mechani-
cally enlarging the pits and fissures with bur,
which led to better sealant retention. This
technique removed the outermost layer of the
enamel as well [19].

In the present study, we evaluated the efficacy
of two cleansing methods; air abrasion and
enameloplasty. For micro-leakage assessment,
we used dyeing with methylene blue, an avail-
able, reproducible, inexpensive and non-toxic
method. Different kinds of burs have been
used in previous studies. For enameloplasty,
we used a round carbide bur (SS white), which
is specifically designed for recontouring the
fissures.

This bur helps access decay without removing
considerable amounts of the enamel [20]. This
study showed that micro-leakage was lower in
the samples prepared by enameloplasty com-
paring the air abrasion and control group, al-
though the difference was only statistically
significant when we compared enameloplasty
with the control group.

Dye Penetration Score (n, %)

Groups 5 T > 3 Median
Enameloplasty 18 (78.3) 4 (17.4) 0 (0) 1(4.3) 0
Air Abrasion 15 (65.2) 4 (17.4) 3(13) 1(4.3) 0

Control 11 (47.8) 4 (17.4) 1(4.3) 7 (30.4) 1
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Therefore, according to the results of this
study, enameloplasty was better than air abra-
sion for micro-leakage control, which is con-
sistent with the results of some previous stu-
dies [12, 13, 20- 23], although there were dif-
ferences between our study and other studies;
e.g. Geiger used carbide and diamond burs,
but we only used carbide burs [21]. Pope used
aluminium oxide as the abrasive powder, but
we used sodium bicarbonate [22]. In a study
conducted by Khanna et al., an increase in the
area of fissure sealant after enameloplasty was
found. It is possible that the increase in sur-
face area provides a thicker sealant layer than
the conventional sealant application that may
lead to protection against wear [20]. Shapira
et al. observed that mechanical preparation
could create a wider and deeper fissure that
may lead to better retention of the sealant [24].
Our study was inconsistent with some other
studies [7, 10, 14, 24, 25] due to the different
methods used in the studies. Zyskind et al. did
not find a significant difference between car-
bide bur and air abrasion and etching methods
[7]. Hatibovic et al. compared filled and un-
filled sealants [8]. They found ultraseal-filled
sealant as the most effective sealant for the
prevention of micro-leakage, although they
used aluminum oxide as the powder for air
abrasion and we used sodium bicarbonate. Lu-
pi Pregurier et al. studied only the occlusal
surface of the distal half of the teeth [25].
Mazzoleni and Bevilaqua found air abrasion
and etching as the best method, although they
used different sealants [10, 27]. This study
was the result of a student thesis in dentistry in
Shahid Sadoughi University of Medical
Sciences.

CONCLUSION

This study showed that enameloplasty causes
less micro-leakage and is less expensive than
air abrasion, so it is recommended to use this
method before fissure sealant use. We suggest
more in vivo studies should be conducted
about this issue.
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