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ABSTRACT

Article History:

Molars and premolars are the most helpless teeth to caries assault. The high helplessness of these teeth
to caries is straightforwardly identified with morphology of their occlusal surface that counteracts both
concoction cleaning by salivation and mechanical
mechanical cleaning by toothbrush. Pit and fissure are in this
manner the most inclined ranges to caries and need extraordinary assurance to counteract carious
sores. Fluoride is the main substance component utilized for caries anticipation. Truth be told, it
supports
ports the remineralisation of introductory injuries, keeps the generation of polysaccharides basic
for the advancement and sustainment of bacterial plaque, and the retention of salivary glycoprotein.
Fluoride additionally fortifies finish, making it less vulnerable
vulnerable to caries.
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INTRODUCTION
Fluorides are highly effective in reducing the number of
carious lesions occurring on the smooth surfaces of enamel and
cementum (NCHS 1996). Unfortunately, fluorides are not
equally effective in protecting the occlusal pits and fissures,
where the majority of carious lesions occur (Wilson,
(Wilson 1985).
Considering the fact that the occlusal surfaces constitute only
12% of the total
tal number of tooth surfaces, it means that the pits
and fissures are approximately eight times as vulnerable as the
smooth surfaces. The placement of sealants is a highly effective
means of preventing these (NIH 1983).
Fluoride-Releasing Sealants
The addition of fluoride to sealants was considered about 20
years ago (Mills, 1993) and it was probably attempted based on
the fact that the incidence and severity of secondary caries was
reduced around fluoride-releasing
releasing materials such as the silicate
*Corresponding author: Dr. Rahul VC Tiwari,
Department of Oral and Maxillofacial Surgery, Sibar Institute of Dental
Sciences, Takkellapadu, Gnutur, NTRUHS, Vijayawada, Andhra Pradesh –
522509

cements used for anterior restorations (Schwartz 1976).
Because fluoride uptake increases the enamel's resistance to
caries (Forsten, 1977), the use of a fluoridated resin
resin-based
sealant may provide an additional anticariogenic effect if the
fluoride released from its matrix is incorporated into the
adjacent enamel. Fluoride-releasing
releasing sealants have shown
antibacterial properties (Bjerga 1984, Kozai 2000) as well as a
greater artificial caries resistance compared to a nonfluoridated
sealant (Loyla 1996, Hicks 1992). A recent in vitro study
showed that pit-and-fissure
fissure seal
sealants containing fluoride
provided a caries-inhibiting
inhibiting effect with a significant reduction
in lesion depth in the surface enamel adjacent and a reduction
in the frequency of wall lesion (Hickz 2000). Moreover, the
fluoridated sealant laboratory bond strengt
strength to enamel
(Marcushamer 1997) and clinical performance (Koch 1997,
Jenson1990), is similar to that of nonfluoridated sealants. In a
recent study, it was shown that teeth sealed with Teethmate F
fluoridated sealant revealed high amounts of enamel fluoride
uptake in vitro and in vivo to a depth ranging from 10 to 20 um
from the surface (Sinji 1998). The residual fluoride was also
observed within the sealing material. This agrees with another
study showing the high amount of fluoride released from
Teethmate F-1 (Garcia 1997).
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The addition of fluoride to the sealants will greatly increase
their value in the preventive and restorative use as mentioned
above. Fluoride is added to sealants by two methods. The first
is by adding a soluble fluoride to the unpolymerized resin. The
fluoride can be expected to leach out over a period of time into
the adjacent enamel. Eventually the fluoride content of the
sealant should be exhausted, but the content of the enamel
greatly increased. The second method of incorporating fluoride
is by the addition of an organic fluoride compound that is
chemically bound to the resin to form an ion exchange resin.
As such, when fluoride is low in the saliva, fluoride would be
released. Vice versa, when the fluoride in the environment is
high, it should bind to the resin to form at least theoretically a
continuous reservoir for fluoride release and recharge
(Vlankenau 1983).
Light-Cured Versus Self-Cured Sealants
The main advantage of the light-cured sealant is that the
operator can initiate polymerization at any suitable time.
Polymerization time is shorter with the light-cured products
than with the self-curing sealants. The light-cured process does
require the purchase of a light source, which adds to the
expense of the procedure. This light, however, is the same one
that is used for polymerization of composite restorations,
making it available in all dental offices. When using a lightcured sealant in the office, it is prudent to store the product
away from bright office lighting, which can sometimes initiate
polymerization. Conversely, the self-curing resins do not
require an expensive light source. They do, however, have the
great disadvantage that once mixing has commenced, if some
minor problem is experienced in the operating field, the
operator must either continue mixing or stop and make a new
mix. For the autopolymerizing resin, the time allowed for
sealant manipulation and placement must not be exceeded,
even though the material might still appear liquid. Once the
hardening begins, it occurs very rapidly, and any manipulation
of the material during this critical time jeopardizes
retention.The light-cured sealants have a higher compressive
strength and a smoother surface (Vlankenau 1983), which is
probably caused by air being introduced into the self-cure
resins during mixing (CDM 1985). Despite these differences,
both the photocured and the autopolymerizing products appear
to be equal in retention (Sinji 1998, Waren 2001).
Requisites for Sealant Retention
For sealant retention the surface of the tooth must (1) have a
maximum surface area, (2) have deep, irregular pits and
fissures, (3) be clean, and (4) be absolutely dry at the time of
sealant placement and uncontaminated with saliva residue.
These are the four commandments for successful sealant
placement, and they cannot be violated.

surface for 1 minute for permanent teeth and for 11/2 minutes
for deciduous teeth (ADA 1997, Nordenvall 1980) Other
clinical studies, however, have shown that acid etching the
enamel of both primary and permanent teeth for only 20
seconds produced similar sealant (ADA 1997) and composite
(Eidelman 1988) retention as those etched for 1 and 11/2
minutes. Currently, 20 to 30 seconds enamel-etching time is
recommended. Alternatively, acid gels are applied with a
supplied syringe and left undisturbed. Another 15 seconds of
etching is indicated for fluorosed teeth to compensate for the
greater acid resistance of the enamel. The etching period should
be timed with a clock. At the end of the etching period, the
aspirator tip is positioned with the bevel interposed between the
cotton roll and the tooth. For 10 seconds the water from the
syringe is flowed over the occlusal surface and thence into the
aspirator tip. Again, this 10-second period can be mentally
counted. Care should be exercised to ensure that the aspirator
tip is close enough to the tooth to prevent any water from
reaching the cotton rolls, yet not so close that it diverts the
stream of water directly into the aspirator. Following the water
flush, the tooth surface is dried for 10 seconds. The air supply
needs to be absolutely dry. The dried tooth surface should have
a white, dull, frosty appearance. This is because the etching
will remove approximately 5 to 10 um of the original surface
(Pahlavan 1976) although at times interrod penetrations of up
to 100 um may occur. (Silverstone). The etching does not
always involve the interrod areas; sometimes the central
portion of the rod is etched, and the periphery is unaffected.
The pattern on any one tooth is unpredictable (Bozalis 1977).
In any event, the surface area is greatly increased by the acid
etch.
Application of the Sealant
With either the light-cured or autopolymerized sealants, the
material should first be placed in the fissures where there is the
maximum depth. At times penetration of the fissure is negated
by the presence of debris, air entrapment, narrow orifices, and
excessive viscosity of the sealant (Silverstone 1983). The
sealant should not only fill the fissures but should have some
bulk over the fissure. After the fissures are adequately covered,
the material is then brought to a knife edge approximately
halfway up the inclined plane. Following polymerization, the
sealants should be examined carefully before discontinuing the
dry field. If any voids are evident, additional sealant can be
added without the need for any additional etching. The
hardened sealant has an oil residue on the surface. This is
unreacted monomer that can be either wiped off with a gauze
sponge or can be left. If a sealant requires repair at any time
after the dry field is discontinued, it is prudent to repeat the
same etching and drying procedures as initially used. Because
all the commercial sealants both the light-cured and self-cured
are of the same Bis-GMA chemical family, they easily bond to
one another (Myres 1974)

Preparing the Tooth for Sealant Application
Colored Versus Clear Sealants
The preliminary steps for the light-activated and the
autopolymerized resins are similar up to the time of application
of the resin to the teeth. After the selected teeth are isolated,
they are thoroughly dried for approximately 10 seconds. The
10-second drying period can be mentally estimated by counting
off the seconds 1,000, 2,000 until 10,000 has been reached. The
liquid etchant is then placed on the tooth with a small resin
sponge or cotton pledget held with cotton pliers. Traditionally,
the etching solution is gently daubed, not rubbed, on the

Both clear and colored sealants are available. They vary from
translucent to white, yellow, and pink. Some manufacturers sell
both clear and colored sealants in either the light-curing or
autopolymerizing form. The selection of a colored versus a
clear sealant is a matter of individual preference. The colored
products permit a more precise placement of the sealant, with
the visual assurance that the periphery extends halfway up the
inclined planes. Retention can be more accurately monitored by
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both the patient and the operator placing the sealant. On the
other hand, a clear sealant may be considered more esthetically
acceptable. Some clinicians prefer the clear sealants because
they are more discrete than white. Others prefer the white
sealants as they are easier to monitor at recall appointments. On
the other hand, some clinicians seem to prefer the clear sealants
because it is possible to see under the sealant if a carious lesion
is active or advancing. However, no clinical study has
comprehensively compared these issues. Recently, some pitand-fissure sealants have been introduced that will change
color as they are being light-polymerized. This property has not
been fully investigated and seems to be only of relative
advantage to the dental personnel applying the sealant.
Placement of sealants over carious areas
Sealing over a carious lesion is important because of the
professionals' concern about the possibility of caries
progression under the sealant sites. In teeth that have been
examined in vivo and later subjected to histologic examination
following extraction for orthodontic reasons, it has been found
that areas of incipient or overt caries often occur under many
fissures, which cannot be detected with the explorer. (Going
1978) In some studies, sealants have been purposely placed
over small, overt lesions (Mertz 1992). When compared with
control teeth, many of the sealed carious teeth have been
diagnosed as sound 3 and 5 years later (Handelman 1976). has
indicated that sealants can be considered a viable modality for
arrest of pit-and-fissure caries (Jeronimus 1975). In other
studies of sealed lesions, the number of bacteria recovered from
the sealed area decreased rapidly (Carlsson 1997, Mertz 1992).
This decrease in bacterial population is probably due to the
integrity of the seal of the resin to the etched tooth surface
(Theilade 1977) seal that does not permit the movement of
fluids or tracer isotopes between the sealant and the tooth
(Jensen 1978).Sealants have been placed over more extensive
lesions in which carious dentin is involved (Handleman 1976)
Even with these larger lesions, there is a decrease in the
bacterial population and arrest of the carious process as a
function of time. In another study, clinically detectable lesions
into the dentin were covered for 5 years with Nuva-Seal. After
that time the bacterial cultures were essentially negative, and an
apparent 83% reversal from a caries-active to a caries-inactive
state was achieved. (Jordan and Suzuki 1984) sealed small
lesions in 300 teeth. During clinical and x-ray observations
over a 5-year period, they found no change in size of the
carious lesion, so long as the sealant remained intact. More
recently (Mertz-Fairhurst and colleagues 1986) demonstrated
that sealed lesions became inactive bacteriologically, with the
residual carious material suggesting decay cessation. This
ability to arrest incipient and early lesions is highlighted by the
statement in the 1979 publication of the ADA's Council on
Dental Therapeutics: "Studies indicate that there is an apparent
reduction in microorganisms in infected dentin covered with
sealant. These studies appear to substantiate that there is no
hazard in sealing carious lesions." The statements end with the
cautionary note: "However, additional long-term studies are
required before this procedure can be evaluated as an
alternative to traditional restorative procedures (ADT 1982)
When sealing incipient lesions, care should be taken to monitor
their retention at subsequent recall/annual dental examinations.
In addition, there have been reports of sealants being used to
achieve penetration of incipient smooth-surface lesions ("white
spots") of facial surfaces” (Micik 1972).

Sealants Versus Amalgams
Comparing sealants and amalgams is not an equitable
comparison because sealants are used to prevent occlusal
lesions, and amalgam is used to treat occlusal lesions that could
have been prevented. Yet, the comparison is necessary. One of
the major obstacles to more extensive use of sealants has been
the belief that amalgams, and not sealants, should be placed in
anatomically defective fissures; this belief stems from
misinformation that amalgams can be placed in less time, and
that once placed, they are a permanent restoration. Several
studies have addressed these suppositions. For instance,
sealants require approximately 6 to 9 minutes to place initially,
amalgams 13 to 15 minutes (Vurt 1984, Dennison 1987). Many
studies on amalgam restorations have indicated a longevity
from only a few years to an average life span of 10 years
(Sessil 1982, Lavell 1976). Equally perturbing is the fact that in
one large study of schoolchildren, 16.2% of all surfaces filled
with amalgam had marginal leakage and needed replacement
(Robinson 1971) The life span of an amalgam is shorter with
younger children than with adults (Hunter 1982). To emphasize
the problem of replacement of older restorations, a recent
questionnaire study from 91 dentists in Iceland was conducted
to determine the cause for replacement of 8,395 restorations.
The reason given for the replacement of composites, amalgams,
glass-ionomers, and for resin modified glass ionomers was
failed restorations (47.2%), primary caries (45.3%) and noncarious defects (7.5%). For every restoration inserted for an
overt lesion, there was a need for one to be reinserted
previously (Njor 2002). The retention data from the earlier
sealant studies were discouraging. In recent years, using latergeneration sealants, along with the greater care in technique
used for their insertion, much longer retention periods have
been reported. In five long-term studies from 3 to 7 years, the
average sealant loss per year ranged from 1.3 to 7% (Hassal
2001). If the yearly loss of these studies is extrapolated, the
average life of these sealants compares favorably or exceeds
that of amalgam (Dennison 1981). When properly placed,
sealants are no longer a temporary expedient for prevention;
instead, they are the only effective predictable clinical
procedure available for preventing occlusal caries. The most
frequent cause for sealant replacement is loss of material,
which mainly occurs during the first 6 months; the most likely
cause for amalgam replacement is marginal decay (Swift
1987), with 4 to 8 years being the average life span (Robinson
1971). To replace the sealant, only resealing is necessary. No
damage occurs to the tooth. Amalgam replacement usually
requires cutting more tooth structure with each replacement.
Even if longevity merits were equal, the sealant has the
advantage of being painless to apply and aesthetic, as well as
emphasizing the highest objectives of the dental profession
prevention and sound teeth.
Options for Protecting the Occlusal Surfaces
The use of sealants has spawned an entirely different concept
of conservation of occlusal tooth structure in the management
of deep pits and fissures before, or early in caries involvement.
The preventive dentistry restoration embodies the concepts of
both prophylactic odontotomy insertion of a restoration and
covering the restoration and the connecting fissure system with
a resin based sealant. Pain and apprehension are slight, and
aesthetics and tooth conservation are maximized (Swift 1987).
Several options are now available to protect the occlusal
surfaces, with the selection depending on risk and
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professional's judgment (Shaw 2000). The first level of
protection is simply to place a conventional sealant over the
occlusal fissure system. This sealing preempts future pit-andfissure caries, as well as arrests incipient or reverses small
overt lesions. The second option reported by (Simonsen in
1978) advocated the use of the smallest bur to remove the
carious material from the bottom of a pit or fissure and then
using an appropriate instrument to tease either sealant or
composite into the cavity preparation. This he termed a
preventive dentistry restoration. Following insertion of the
restoration, sealant was placed over the polymerized material
as well as flowed over the remaining fissure system. Aside
from protecting the fissures from future caries, it also protects
the composite or inserted sealant from abrasion (Bickinson
1988). Third option is use of glass-ionomers material for
sealants, which is controversial. Due to their fluoride release
and cariostatic effect, glass-ionomers have been used in place
of traditional materials, as a pit-and-fissure sealant, however,
resin sealants have shown much higher bond strength to enamel
than glass-ionomers. Clinical trials(Aranda 1995, Ovrevo 1990)
have shown poor retention over periods as short as 6 to 12
months. Though, in vitro studies have suggested that etching
previous to application enhances the bonding of glass-ionomer
sealant in fissure enamel (De luca 2001, Ereira 2001). One
study showed that a conventional silver-reinforced glassionomer had superior clinical performance compared to a
conventional resin sealant (Forss 1998).Resin-reinforced glassionomer cements have been investigated for their effectiveness
as pit-and-fissure sealants. The 1-year results revealed that
although clinically the glass-ionomer wears at a faster rate than
a conventional resin sealant, in the scanning electron
microscopic evaluation the material could be seen at the deep
recesses of the pits-and-fissures with no carious lesion present.
(Ovrevo 1990) A recent study showed that after 3 years the
glass-ionomer sealant was completely lost in almost 90% of the
teeth compared to less than 10% of the resin sealed teeth; the
relative risk of a tooth sealed with glass-ionomer over that of a
tooth sealed with resin was higher.
Also, the glass-ionomer sealant had poorer retention and less
caries protective effect (Poulson 2001).Glass-ionomer does not
carry the ADA seal of approval as sealant material. The readers
should decide their personal philosophy based on the evidence.
A fourth option reported by (Garcia-Godoy 1986) involves the
use of a glass-ionomer cement as the preventive glass-ionomer
restoration (PGIR). The glass-ionomer cement (conventional or
resin-modified) is placed only in the cavity preparation. The
occlusal surface is then etched with a gel etchant avoiding, if
possible, etching the glass-ionomer. Etching the glass-ionomer
may remove some of the glass particles weakening the
material. The conventional resin sealant is placed over the
glass-ionomer and the entire occlusal fissure system. In the
event sealant is lost, the fluoride content of the glass-ionomer
helps prevent future primary and secondary caries formation.
The same technique has successfully protected the marginal
integrity of very small amalgam restoration, as well as
providing a protection to the entire fissure system. Each of
these options requires a judgment decision by the clinician.
That decision can well be based on the criterion that if an overt
lesion cannot be visualized, it should be sealed; if it can be
visualized, the smallest possible preventive dentistry
restoration should be used along with its required sealant
"topping." (Mertz-Fairhurst 1987) The first option could
provide the preferred model for conservative treatment of
incipient and small overt, pit-and-fissure caries. It could also

serve as an interim treatment for larger lesions. These options
would be especially valuable in areas of the world with
insufficient professional dental personnel and where preventive
dental auxiliaries have been trained to place sealants. In all
cases, the preventive dental filling should be considered as an
alternative to the traditional class I amalgam with its
accompanying extension for prevention that often includes the
entire fissure system.
The Sealant as Part of a Total Preventive Package
The sealant is used to protect the occlusal surfaces. A major
effort should be made to incorporate the use of sealants along
with other primary preventive dentistry procedures, such as
plaque control, fluoride therapy, and sugar discipline.
Whenever a sealant is placed, a topical application of fluoride
should follow if at all possible. In this manner the whole tooth
can be protected. (Ripa 1987) A 2-year study for children in
second and third grades assessing the effectiveness of a 0.2%
fluoride mouthrinse used alone compared with a rinse plus
sealants. Twenty-four occlusal lesions developed in the 51
rinse subjects, and only 3 in the 84 subjects receiving the rinse
plus sealants. The conclusion was that caries could be almost
completely eliminated by the combined use of these two
preventive procedures. In many public-health programs,
however, it is not possible to institute full-scale prevention
programs, either because of apathy or lack of time and money.
In such cases, there is some consolation in knowing that at least
the most vulnerable of all tooth surfaces (the occlusal) is being
protected.
Use of Pit-and-Fissure Sealants
By the mid-1980s most of the answers were available as to the
need and effectiveness of Bis-GMA sealants to reduce the
incidence of occlusal caries, and the techniques of placement of
pit-and-fissure sealants were known. The safety of their
placement has been demonstrated by many studies showing
that even when placed over incipient and minimally overt
caries sites, there was no progression as long as the sealant
remained intact (Handelmen 1991) Finally, several clinical
studies have pointed out that sealants could be applied by
properly trained auxiliaries, thus providing a more economical
source of manpower for private and military practices as well
as for large school and public health programs. Bis-GMA
sealant usage has been strongly supported by the ADA "as a
safe and effective means for caries control."The United States
Public Health Service, in a request for a proposal for a school
pit-and-fissure study, stated "This combination of preventive
techniques (combined use of fluoride and sealants) is expected
to essentially eliminate caries in teeth erupting after the
initiation of the study.Despite the support from the two largest
organizations most interested in the dental health of the nation,
the rank-and-file of the dental profession have not accepted
sealants as a routine method for prevention.
In spite of all the knowledge of the properties and successes of
the sealants usage has lagged, with about 10% of the posterior
teeth of children demonstrating the presence of sealants
(Gerlach 1991). For example, a 1994 examination of 117,000
children in North Carolina between the ages of 6 and 17 found
that approximately 12% had sealants (Rozier 1994) while the
percentage for 927,000 in Tennessee was 10% (Gilchrist 1992)
Other states demonstrate similar sealant usage. One study
revealed that 88 children did have sealants while 508 did not
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have needed sealants (Selwitz 1992). For recruits entering the
U.S. Air Force, sealants were found on 13.1% of the teeth
while there was a need for 47.5% more. In the latter case, it
was noted that a third of these personnel had occlusal caries
that might have been prevented by the sealants.20 Many
barriers exist in meeting the Healthy People 2010 Objective for
sealants. In 2001, the State of Alabama was planning how to
meet national dental objectives, when 50% of U.S. children are
expected to have dental sealants on at least one permanent
molar by the age of 14 years (Dasanayake 2001)(Currently,
22% of the children between 12 to 14 years have at least one
sealant claim.) A final assessment of the 2010 prospects and
the current State's demographics concluded that racial and
gender disparities, difficulty in accessing care, the
nonavailability of Medicaid-participating dentists in a country,
and a lower payment/claim ratio may make the national sealant
objective difficult to achieve (Dasanayake 2001). It should be
mentioned that in many surveys, children from lower
socioeconomic groups had greater sealant needs than those
from more affluent neighborhoods. On the other hand, other
countries have had marked success with increasing the number
of teeth sealed. A study involving 68,704 children living in
Lanarkshire, Scotland found approximately 10% of the occlusal
surfaces were sealed (Chestnutt 1994). Five years later, in
England the percentage of children having sealants
dramatically increased between 20 to 50% in several areas
(Chestnutt 1994). The placement of sealants is making slow
progress. The 1998-99 Ohio State survey of 3rd-grade students
in School Based/School Link programs found that in addition
to oral-health benefits, "Providing sealant programs in all
eligible, high-risk schools could reduce or eliminate racial and
economic disparities in the prevalence of dental sealants"
(MMWR 2000) Yet, there are problems in examining the
number of sealants versus the need for sealants.

all the pits and fissures (156 subjects). In the preparation for the
composite, no attempt was made to remove the carious tissue.
A 1-millimeter wide, 40- to 60-degree bevel was made in the
sound enamel surrounding the lesion. The area was washed,
dried, and a bonding agent was placed on the bevel. Hand
instruments were used to place the composite, after which
rotary instruments were used to shape the occlusal anatomy.
Following this step, the occlusal surface was treated as for the
placement of the average sealant dry, etch, rinse, and dry
before placing the resin over the composite and the entire
fissure system. The conclusions of this study after 10 years
were: (1) both the sealed composites and the sealed amalgam
restorations exhibited superior clinical performance and
longevity compared to the unsealed amalgam restorations; (2)
bonded and sealed composite restorations placed over the frank
cavitated lesions arrested the clinical progress of these lesions
for the 10 years of the study.

Other Pit-and-Fissure Initiatives
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Conclusion
The majority of all carious lesions that occur in the mouth
occur on the occlusal surfaces. Which teeth will become
carious cannot be predicted; however, if the surface is sealed
with a pit-and-fissure sealant, no caries will develop as long as
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