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Abstract

Objective: One of the main criteria in evaluating the resigeamaterials is tr
degree of microleakage. The aim of this study wasoimpare the microleake
of glass ionomer restored cavities prepared by &G Yaser or turbine and bur.
Materials and Methods. Twenty extracted caridsee deciduous posterior te
were selected for this study. The teeth were ramgldiaided into two groups f
cavity preparation. Cavities in group one were greg by high speed turbimaac
bur. In the second group, Er:YAG laser with a 3Wpati power, 300 mJ ener
and 10 Hz frequency was used. Cavities were rastoith GC Fuji Il LC. Afte
thermocycling, the samples were immersed into Ombéthylene blue solutic
They were sectioned for examination under opticosicope.

Results: The Wilcoxon signed ranks test showed no signitiadifference be-
© Corresponding author: tween microleakage of the |6'1SG.I’ group and the'(m'rwe.al grogp (P>0.05).
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INTRODUCTION droxyapatite that makes them suitable for cavi-
Due to the development of new technologiey preparation [3,4]. Using laser for cavity

in dentistry, using laser technology as a nepreparation has some advantages such as re-
modality has gained special attention [1,2Hduced pain and vibration during the procedure
The erbium family laser with two differentand providing patient’'s comfort which is the
wavelengths including Er:YAG laser (2940key factor in pediatric dentistry [5,6].

nm) and Er,Cr:YSGG laser (2780 nm) is aksthetic dentistry increases the demands for
effective device for cutting dental hard tissueesin composite restoration, but these materials
due to their high absorption in water and hyhave some disadvantages such as polymeriza-
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tion shrinkage, change in volume and the gafhe teeth were randomly divided into two
between the tooth and restoration [7,8]. groups for cavity preparation.
This gap may lead to microleakage of fluidCavities in group one were prepared by high
and bacterial movement which result in hypespeed turbine and bur.
sensitivity and discomfort for the patients|n the second group, Er:-YAG laser had 2940
pulpal irritation and recurrent caries [9,10]. nm wavelength, 3 W output power of 3 W,
To eliminate these problems and to develo®0O0 mJ energy and 10 Hz frequency. The pro-
fluoride materials, glass ionomer cements witbedure was performed by water and air spray.
increased working time, easy handling, inThe laser was used in non-contact mode with a
creased bond strength, less brittleness and lelistance of 2 mm and pulse duration of 140 us
sensitivity to moisture have been introduceflery short pulse). Cavities were restored with
[11]. GC Fuji Il LC (GC Fuji Il LC JAPAN). Ac-
The aim of this study was to compare the meording to the manufacturer’s instruction, the
croleakage of glass ionomer restored cavitiggowder and liquid were mixed and after re-
prepared by Er:YAG laser or turbine and bur. placement, it was cured for 20 s.

The restorations were finished and polished
MATERIALSAND METHODS with Soflex polishing discs (3M dental prod-
Twenty extracted caries-free deciduous podtcts, USA).
erior teeth were selected for this study. Reslhen, the samples were thermocycled for 3000
dual tissues were removed by brush and tlogcles between 5°C and 55°C through water
teeth were stored in distilled water for Ibaths with a 20 second dwell time in each.
month. The root apices were sealed with wakhe samples were coated with two layers of
in all teeth in order tprevent dye penetrationnail varnish up to 1 mm border around the
through the pulp chamber margin of the cavity.
The cavities were prepared on the buccal afdhe teeth were immersed into 0.5% methylene
lingual side of each tooth with 3 mm width, Zlue solution for 12 hours at room tempera-
mm height and 1.5 mm depth. The occlusalire. After that, the samples were washed un-
margin of the cavities were placed in the enaer tap water and embeddedhurylic resin.
mel and the cervical margin whxcated in the They were sectioned longitudinally in a bucco-
cementumThe depth of the cavities was coniingually direction by lowspeed air cooled di-
trolled by a periodontgrobe. amond disc

Table 1. Dve Penetration Sce

Scores Scale
0 No dye penetration
1 Dye penetration to enamel/cementum margins ofaléy
2 Dye penetration to dentin wall of the cavity
3 Dye penetration up to the floor of the cavity
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The sections were examined under optic mMany studies have assessed different methods
croscope (Olympus CX 31, Olympus Americdor reducing microleakage such as beveling of

Inc) at x30 magnification. Many studies have assessed different methods
The depth of penetration was recorded accorfibr reducing microleakage such as beveling of
ing to Table 1. the enamel, application of adhesives, filling

The data were then analyzed using Wilcoxotme cavity incrementally and recently, using
signed ranks test and Mann-Whitney statisticéser irradiation [14,15].

tests. Providing chemical bonding between the fill-
ing material and the enamel or dentin tissue is
RESULT another concern.

The data in the occlusal and gingival part iRPenetration of bacteria from saliva into the in-
both groups have been summarized in Tabledétference between the tooth and filling mate-
and 3. rials results in tooth discoloration, recurrent
The Mann-Whitney U test showed no significaries, failure of restoration and sensitivity af-
cant difference between microleakage of laségr treatment and pulp reaction [16,17].

group and conventional group (P>0.05). There are limited studies which evaluate laser
The Wilcoxon signed ranks test showed a sider cavity preparation in order to assess micro-
nificant difference (P<0.05) between corondkakage in primary teeth.

and apical microleakage. The aim of this study was to evaluate micro-
The Mann-Whitney U test showed no signifileakage of class V cavities restored by glass
cant difference between microleakage of lase@nomer following preparation by ErYAG
group and conventional group (P>0.05).Thlaser and the conventional method. In recent
Wilcoxon signed ranks test showed a signifiyears, preventive methods, minimally invasive
cant difference (P<0.05) between coronal andethods, reduction in caries risk and longevity

apical microleakage. of restorations has gained special attention in
pediatric dentistry [18].
DISCUSSION Glass ionomer is an alternative material to

One of the main problems in adhesive restoraemposite resins for class V cavities due to its
tion is lack of suitable adhesion to the tootlow shrinkage, capability of forming strong
structure and microleakage between the tooblond to dental structures, biocompatibility and
and the filling material. the remineralization effect through constant
Longevity and stability of treatment is thefluoride release [19].

most important factor in the success ratBased on the advantages mentioned, we used
[12,13]. glass ionomer in this study.

Table 2. Frequency Distribution of Microleakage in the Qusal Part of Conventional and Laser Groups

Score 0 Scorel Score 2 Score 3
Conventional group 35% 15% 35% 35%
Laser group 25% 50% 15% 10%
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New technologies such as laser application in agreement with our results, Rossi et al. in
pediatric dentistry have some advantages likke evaluation of microleakage of glass iono-
providing comfort and calm for children [20]. mer restored in cavities prepared by
Among different applications of laser in pediakr,Cr.YSGG laser compared to high speed
tric dentistry, cavity preparation can be pemdrill, concluded that there were no differences
formed by Er:YAG laser with less need folbetween the cavities prepared by an
anesthesia and more conservative preparatiBnCr:YSGG laser and those prepared by air
[21]. turbine [25].

SEM images of laser prepared cavities showead contrast, Kohara et al. (2002) assessed mi-
no smear layer, exposure of enamel rods antbleakage cavities prepared by Er:-YAG laser.
open dentinal tubules which is suitable for reFhey showed a lower degree of leakage than
tention of adhesive materials. those prepared by conventional methods [26].
In addition, enamel prisms showed a honeyorsatto et al. (2006) compared microleakage
comb-like appearance resulted from photomef three cavity preparation methods (carbide
chanical ablation of Er:YAG laser [22]. bur, Er:YAG laser and air abrasion) in primary
Er:YAG laser ablates the intertubular dentiteeth and concluded that microleakage in the
which is rich in collagen through the photoEr:YAG laser group was significantly greater
thermal effect which causes degradation aridan the two other groups [27].

collapsing of collagen fibers and sometimes

melting collagen network [23]. CONCLUSION

There are several methods for measuring mihere was no significant difference between
croleakage but we use the methylene blue smicroleakage of glass ionomer restored cavi-
lution most commonly method because it caties in the laser group and the conventional
penetrate better than other solutions due to gsoup. So, Er:YAG laser with its advantages in
size that is smaller than the smallest bacteripediatric dentistry may be suggested as an al-
On the other hand, it is inexpensive and easgrnative device for cavity preparation.
handling [24]. Further studies are necessary to find the new
There are various results obtained from studigeneration of restorative materials that can
that have evaluated the microleakage of clabgst interact with laser prepared surfaces.

V cavities prepared by erbium family laser and
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Table 3. Frequency Distribution of Microleakage in the Qi Part of Conventional and Laser Groups

Score 0 Score l Score 2 Score 3
Conventional group 30% 20% 20% 30%
L aser group 40% 10% 25% 25%
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