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ABSTRACT

Carious infections of the teeth are considered a major worldwide concern, resulting in significant health, safety, and quality-
of-life issues for those patients who suffer from these infections. Routine oral hygiene along with fluoride use helps prevent
dental caries. Another prophylactic measure against decay taken with packing the pits and fissures of tooth that tends to get
caries. This article's main objective is to present a general overview of packing of grooves, as well as implications and side
effects of the materials generally used to seal occlusal surfaces. Furthermore, this article reviews pit and fissure sealants as
protective way for caries and also a review in their safe, effective use and cost effectiveness. Based on the findings, our
conclusion is that sealing cavities is a productive and appropriate way for stopping and arresting dental caries in mixed and
adult teeth. To ensure that there is no advanced tooth decay caused by sealing leakage, a regular dental check-up is

necessary.
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INTRODUCTION

Caries is a multidimensional disease occur when the
framework of a microorganisms coating varies, the
demineralization and remineralization processes become
imbalanced, caries form in both milk and fixed adult teeth
[1].Caries cases increasedmost innineteenth and twentieth
centuries because sugar was more easily accessible to the
public [2]. Caries is important problem and quality of life
threat even in the 21st century [3]. 37 percent of children
of 2-8 shows caries in their primary teeth, twenty-one
percent of children of 6-11 shows cavities in their fixed
teeth, while fifty-eight percent of children of 12-19 shows
cavities in their fixed teeth. Compared to earlier survey of
1999-2004, number of cavities among milk teeth has
declined, while % of cavities in permanent teeth has
decreased slightly [4,5].

The term dental sealant describes procedure of
introducing substance on occlusal surface of tooth that is
subject in formation of cavities, thereby creating a
shielding layer that cuts off sources of nutrients for
bacteria that produces caries [6]. It is the molar teeth that
experience the number of decay in milk teeth of children
and fixed teeth of adolescents [7,8]. When chewing, buccal
and lingual areas, molar teeth have numerous grooves
(fissures) and pits, making them difficult to properly floss.

This is the most likely place for decay to occur [9].
According to a dental caries risk assessment, primary
teeth with fissure anatomy or patient caries risk factors
are at risk for caries, and therefore should be sealed with
dental sealant [10].

Due to the difficulty of performing this procedure on
primary teeth as there are various factors like lack of
cooperation, behaviour and age towards dental setup,
many studies tells that the amount of time spent
etching has a little impact on sealant retention [11].

Further, studies have found that GI sealants are more
moisture-resistant than resin-based sealants and when
salivary contamination predicted, this may be a useful
intermediate choice [12].

Types of fissures

In the posterior teeth, because of their morphological
complexity, the occlusal surfaces of pits and fissures are
highly vulnerable to cavities formation than smooth
surfaces that makes plaque easier to accumulate.

Fissures with shallow and wide 'V' or 'U' shapes are self-
cleaning and have a limited susceptibility to caries,
whereas fissures with 'I' or 'K' shapes are very susceptible
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Figure 1: Types of fissures.

Requisites of an efficient sealant

e The viscosity of this paste permits penetration even
into fissures as deep as the maxillary teeth.

¢ A sufficient amount of working time.

e Cure fast

¢ Adhesion to enamel is good and for longer time.
¢ Solubility and sorption are low.

¢ Defeats wear and tear.

e Less irritation to tissues.

e Has cariostatic effect [13].

Clinical indications for PFS
Indications

e A permanent tooth's occlusal surface is characterized
by well-defined pits and fissures and/or deep fossea.
The grooves and pits in primary molars may be sealed
if they are significantly deep.

e Patients having high caries incidence, pits and
fissures may appear stained or white

e Gingival and operculum grooves that are free of
gingival and operculum contact when only the
appropriate teeth have erupted.

¢ Incisors havingpits and fissure lingually.

e Children with deep or stained fissures and pits in
primary teeth, or those with caries in the
contralateral primary molar, should have a sealant
fitted [14].

e Sealing is especially relevant to children and young
people with physical, medical andsome disabilities
[15].

Contraindications

¢ Porcelain restorations made from synthetic materials.

e Veneers.

¢ Restorations containing amalgam.

¢ Restorations, onlays, inlays, or crowns in gold foil.

¢ Cavities on occlusal, interproximal areas of teeth.

¢ Teeth that are not sufficiently isolated.

¢ Previously restored nonresin areas that need sealing.

e Its retention rate is significantly lower than enamel
and it is more sensitive.

e Children of very small age and do not cooperate in
treatment.

Polymerization methods

¢ (Mixing two components) self-activated

¢ Light activated

e UV-activated sealants are the first generation of
sealants.

e Second generation sealants are chemically cured.

¢ Third generation sealants are visible light cured.

e Fourth generation sealants are fluoride-containing
sealants.

Classification of sealants
Resin-based Sealants (RBSS)

On the basis of polymerization, Resinbased sealants are
dividedin to:

e 1st gen: Polymerization is initiated by initiators that
are polymerized by UV light. This kind of sealant is
not currently being used. One example of a 1st
generation resin-based sealant is Nuva-seal, which
was first introduced to the market.

e 2nd gen: Also called chemically cured sealants, these
resin-based sealants auto-polymerize. However, the
3rd era of RBSs has now supplanted the second era.

e 3rd gen: Using visible light for this type of
polymerization involves resin-based sealants. The
visible light activates a photo initiator that is present
within the sealant. The photo initiator is highly
responsive to visible light at around 470nm (purple
area) [16].

Resin-based sealants are also classified on the basis of
the consistency as (1) Filled (2) Unfilled.

¢ While filled sealants are highly wearable, they have a
difficult time entering fissures and pits. while unfilled
sealantsshows low flowability but provide an even
perforation, resulting in improved retention.

On the basis of translucency sealant materials are also
divided as transparent and opaque.

e A transparent sealant appears as clear, pink, or amber,
whereas an opaque sealant is white or tooth-
coloured. Dental sealants that are white opaque is
easier to see while applying and will be easier to
identify clinically throughout routine check-ups and
follow-ups than those that are clear (Figure 2) [17].

.

Sealant
Materials

|
Glass ionomer compomers Fluoride containing Resin based
cements sealants sealants

Figure 2: Classification of sealants.

Glass ionomer sealant material

Glass ionomer products are accustomed as dental
sealants traditionally. Chemical link between enamel and
dentin is formed by a base and acid reaction in the
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aqueous-based  polyacrylic  acid  solution and
fluoroalluminosillicate powder that contain glass. Such
type of sealant is further categorized as

¢ Low type of viscosity.
« High type of viscosity.

As a pit and fissure sealant, you can use resin-modified
glass ionomer (RMGIC). The strength of GI cement-based
sealants is their continuous fluoride release, as they are
formed when resin and glass ionomer cement are mixed
together. These materials are moisture controlled and is
easily applicable. Glass ionomer sealants are mainly
indicated primary molar having deep fissure whose
isolation is not easy because of the child’s uncontrollable
behaviour [18].

Compomers

In dentistry compomers are also known as polyacid-
modified resin composite which are used as a filling
material. There are compomers whichare modified
dental materials with the advantages of composites and
glass ionomers. This material is made up of 2 elements:
the dimethacrylate monomer along with the 2 carboxylic
groups in its composition with filler which is akin to glass
found in glass ionomer cement. The ratio is 1:8 of the
carboxylic groups which has foundation carbon atoms in
it. Water is absent in the composition of such materials
and to ensure some bonding between the matrix and the
ion-leachable glass, the glass is incompletely covered.
These materials don’t interact with cells of firm teeth
tissues since it is set by free radical polymerization,
[19] and has low levels of fluoride release than GICs
[20,21]. Investigation on compomers is still going on
widely in both in vivo and in vitro. Compared with GIC,
distilled water emits substantially less F than does GIC
[22]. The aesthetics of composites are obviously superior
to those of dental amalgams. Since compomers are tooth
coloured, their aesthetics stand out immediately. As
compared to resin modified glass ionomer cements
compomers acts better aesthetically. They are also
present in various non-natural colors for deciduous teeth
from a wide range of dental companies. As compared to
standard type of GI, the resin modified glass ionomers
along with thecompomers has good aesthetic quality. In
cases where a patient's likelihood of suffering from tooth
decay in the future is higher, compomers and glass
ionomer cements can release fluoride.

Flouride-containing Sealants

It was tested to see how well the fluoride-containing
sealant (FluroShield) penetrated fissures, resisted
microleakage, and released fluoride. This sealant was
compared to one without fluoride. FS containing F now
appears to be as conducted over long periods of time to
determine whether the presence of incorporated F affects
the durability of FS. It remains to be seen what clinical
significance the F ion has in terms of caries prevention in
F containing FS [23].

Flouride application methods of fissure sealantsare

There are 2 routes of fluoride application in dental
sealants:

e Sealant degrades and releases fluoride ions after its
administration on tooth and in 1st step the fluoride is
mixed to the unpolymerized resin and fluoride salt is
dissolved in water.

¢ A second method involves chemically binding natural
fluoride mixture with resin, followed by an exchange
with another ion [24].

Clinical technique

STEP 1: To prevent salivary contamination isolation of
tooth surface.

STEP 2: Preparation of tooth.

STEP 3: Etching.

STEP 4: Rinse and etch dry.

STEP 5: Application of the sealant substance.
STEP 6: Examining the surface of a sealed tooth.
STEP 7: Examine the sealed surface's occlusion.

STEP 8: When needed, reassessment and reapplication of
sealant material.

Recent advances in pit and fissure sealants

On employing the fluoride-releasing flowable resin, for a
fissure sealant in younger children's enamel caries of
permanent molars that increase sealant retention value
that successfully inpet enamel caries progression when
compared to traditional fissure sealants. On of 12 and 24
months, clinical impact of fluoride-releasing flowable
resin utilised in the curing of early enamel caries in the
young child was contrasted to that of traditional sealant
the fluoride releasing flowable resin group saw a greater
reduction in caries progression than the manage classand
there was a qualitative dissimilarity in two categories
[25].

Nanocomposites as pit and fissure sealants

Although it displays modest microleakage,
nanocomposite has been shown to be an effective dental
material for penetration in deep pits and cracks. As a
result, it can be suggested for use as a pit and fissure
sealant in juvenile dental patients [26].

Colour changing sealants

Very 1st coloured sealant the 3M's Concise White Sealant,
got released to the square in March 1977. A white sealant
is trouble free to look during its use, and a white sealant
is fast and easier for examine at later time intervals than
a clear sealer [27].

Hydrophobic and hydrophilic pit and fissure sealants

Hydrophilic sealants can be handle as effectual pit and
fissure sealants in the young age patients who are at big
chance of caries, who are highly salivating, who are
handicapped, then very young, have uncooperative
children, have half of erupted molars, that are enrolled in
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Cost-effectiveness of dental sealants

There is no doubt that dental sealants are a cost-effective
procedure. By preventing the need for more intrusive and
expensive restorative treatments, sealing permanent
molars lowers the overall cost. When used on high-risk
children and on surfaces susceptible to decay, sealants
are considered more cost-effective. So it is advised that
sealants can be used on the basis of child’s fissures
anatomy and caries risk [29,30].

Narrow, deep I-shaped fissures are somewhat more
susceptible to caries in comparison to V-shaped fissures
which are shallow and wide [31]. Permanent first molars
that have just emerged should likewise be considered
decay-prone. These teeth should be protected from caries
and sealed at the earliest opportunity. Buccal pits and
lingual grooves are also vulnerable to caries whose
sealing is difficult [32].

In high risk caries patients application of sealant should
be a part of caries management protocol [33].
Fluoridated toothpaste, fluoride supplements, and expert
topical fluoride treatment are all recommended and diet
counselling, evaluating to what extent other preventive
approaches are used is important [23]. several indicators
are used to assess caries risk, including low
socioeconomic status, past caries experience, sugar
intake between meals, and active white spot lesions.

CONCLUSION

Carious lesions most commonly occuron the occlusal
surfaces. It is impossible to foresee which teeth will
become carious but if the surface is sealed with a pit and
fissure sealer, no caries will form as long as the sealant is
kept in place. Sealant can additionally prevent caries
progression on teeth with early non-cavitated carious
lesions. The method of application of sealant is a
technique sensitive method that needs an environment
which is moisture controlled. The material used is
determined by the patient's behaviour, the child's age,
and the timing of tooth eruption. Teeth with early non-
cavitated carious lesions can also benefit from sealant
treatment to prevent caries development. Application of
sealant needs moisture controlled environment as it is a
sensitive procedure. To increase the efficiency and
adequacy of the treatment maintenance is essential. Pit
and fissure sealants must be used to prevent pit and
fissure caries on primary and permanent teeth.lt is
therefore important for dentists to apply sealants to pits
and fissures in patients at high risk for dental caries
should be treated with additional preventative methods,
as well.
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