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Abstract

Fissure Sealants are materials that are applied to the pits and fissures in tooth in preventing tooth cavities. The success of
the fissure sealants depends on degree of binding with tooth surface and isolating capacity the pit and fissures from the mouth
environment. The purpose of this review is to investigate the reasons for applying fissure sealants, application technique and types

of fissure sealants.
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Introduction

In recent years, the greatest interest of modern dentistry; it
focuses on reducing the risk of caries, preventive practices, and
non-invasive conservative techniques where dental structures are
protected as much as possible [1]. In previous caries research,
occlusal surfaces have been found to susceptible to caries due to
pits and fissures resulting from anatomical structures. Especially
in children and young people, caries are most commonly seen in
fissures [2]. The most effective method to prevent caries from
these areas is the application of pit and fissure sealants. Pit and
fissure sealants, one of the basic methods of preventive dentistry,
are increasingly used in developed countries with the purpose of
prevent occusal surface caries [3]. Fissure sealants are prevent
plaque microflora and food-borne debris from accumulation in
caries-susceptible pits and fissures. In addition, it reduces the effect
of acid formed by the bacteria causing caries and remineralises the
new lesions of the caries [4].

The contents of pitand fissure sealants, such as other restoration
material used in dentistry, have been further developed over time.
Fissure sealants with glass ionomer cement (GIC) and bisphenol
A-glycidyl methacrylate (Bis-GMA) which is the basis of composite
restoration materials, have been recently most preferred in clinical
use [5,6]. However, the content of pit and fissure sealants has
changed in parallel with the recent developments of both composite
resins and glass ionomer cements [7]. Bis-GMA is formed by the
reaction of an organic compound called Bisphenol-A and glycidyl
methacrylate at a 1/2 molecule ratio. Fissure sealants contain 1/3
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methyl methacrylate (MMA) monomer, which is more fluid than
composite resins. This material exhibits good surface wettability
and improved physical properties and suitable fluidity due to its low
viscosity. The major disadvantage of resin-based fissure sealants is
polymerization shrinkage, which permits bacterial penetration and
leads to the formation of gaps leading to failure of restoration [8].

Glass ionomer cement-based fissure sealants are bond
chemically to calcified tissues such as enamel and dentin. Their
biocompatibility is good. Due to its fluoride content, it has
anticarogenic properties [9]. Since the GICs can be bonded with
chemical adhesion to enamel and dentin without the need for
acidification of the enamel, thus application time is shortened and
it gives a great advantage especially for young children. However,
the inadequate mechanical and physical properties of GICs such as
abrasion resistance, durability, retention and color stability as well
as the high solubility in the oral environment limits their clinical
success [10]. Recently, glass ionomer-based restorative material,
glass carbomer, has been introduced. Glass carbomer is a new
commercially available glass ionomer used as restorative filler
material and fissure sealant designed to provide remineralization
in the oral environment. The calcium fluoroapatite nanocrystals
contained in the glass carbomers act as catalysts to remineralize
the tooth and initiate fluorapatite formation [11]. The liquid of
glass carbomer is polyacrylic acid. Similar to high viscosity GICs,
the addition of nano-filling particles to glass carbomer cement can
increase the pressure resistance and wear resistance [12].
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Glass carbomers include fluoride aluminum-silicate
glass, nano-fluoride /hydroxyapatite, polyacrylic acid [12,13].
In addition, they do not include resin, monomer, metal and
Bisphenol-A where their possible toxic effects are discussed [13].
Glass carbomers are chemically cured, such as GICs, but heat
application is recommended during the curing process [13,14]. It
is recommended that heat application be carried out using an LED
curing light (recommended wavelength 1400 mW/cm2) with 60-
90 sec [13]. Heat application; shortens the curing time, increases
the adhesion to the dental tissue and the mechanical properties of
the material. The major important evaluation criterias of success
in the fissure sealants are the micromechanical connection and
long-term retention of the material to the enamel surface. This
retention depends on isolation, viscosity of the material, method
used in preparation of the enamel surface and usage of the adhesive
system [15]. Microleakage is defined as bacterial, liquid, molecule
and ion transition that cannot be clinically detected between cavity
margins and applied restorative material. If the applied material is
not resistant to microleakage, the success of the fissure sealant is

adversely affected and caries formation may be observed [16].

Fissure sealants are applied in two ways; invasive technique
and non-invasive technique. “Invasive technique” is perfomed
by bur preparation in pit and fissures for elimination of organic
material, plaque, and a very thin layer of prismless enamel by the
widening and deepening of pits and fissures. This method allows to
acid and sealant penetration into deeper portions of fissures and
increases the surface area [17]. In some studies, invasive fissure
sealant application has superior results in terms of microleakage
compared to untreated fissures and air-abrasive tooth surfaces
[17,18]. On the other hand, in a study claiming otherwise, the
increase in sealant volume required to fill the expanded fissures is
reported to increase the stress of polymerization shrinkage [19].
As a result, this condition decreases sealant retention compared
to only acid etching fissures. Besides, many authors agree with the
idea that the invasive approach decrease the risk of microleakage,
rises sealant penetration and eliminates organic materials and the

layer of prismless enamel [20].

The use of invasive technique prior to the sealant application
increases the retention of the sealant as well as providing dentists
with more controlled operate in pits and fissures, which caries
are difficult to diagnose. According to Pope et al, [21] invasive
technique should be used in case of suspicion in caries diagnosis.
Making choice between invasive and non-invasive techniques is
still a controversial issue [20]. Regarding the invasive technique,
it has been reported that retention is increased and the risk of
microleakage decreases after mechanical preparation of fissures
[21]. However, sealants applied by non-invasive techniques, have
been reported to be highly effective in preventing pit and fissure
caries, and their efficacy and retention have been demonstrated in
many clinical studies [22]. Moreover, purposeful removal just to
widen the base of a fissure in a sound tooth is an invasive technique,
which disrupts the balance of the fissure system and exposes a child
unnecessarily to the use of a handpiece or air abrasion. It is also a
disadvantage of the method that teeth need to be restored over and
over again [23].
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Conclusion

At the present time, especially in childhood, the necessary oral
hygiene instruction and preventive applications are made and it is
aimed to minimize the formation of caries both in childhood and
adulthood stage. The most successful method for protection of
occlusal surfaces from caries is pit and fissure sealants.
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