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Abstract
Scientific advances in cariology in the past 150 years have led to the understanding that dental caries is 
a chronic, dietomicrobial, site-specific disease caused by a shift from protective factors favoring tooth 
remineralization to destructive factors leading to demineralization.  Future management of dental caries 
requires early detection and risk assessment if the profession is to achieve timely and cost-effective 
prevention and treatment for those who need it most. Sealants are a successful tool in caries prevention, 
but their role in preventive strategies after the caries decline needs to be discussed. Evidence for 
effectiveness of sealants in controlling caries in posterior teeth implies that sealants should be an 
integrated part of management of pit and fissure caries. The article proposes guidelines for teaching on 
the use of current minimal invasive preventive measures in light of older techniques.
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Introduction:
 ‘CARIES’ has been defined as a process of 
enamel or dentin dissolution that is caused 
by microbial action at the tooth surface and 
is mediated by physiochemical flow of 
water dissolved ions. Though the disease is 
not life threatening, the sequels associated 
with it are far reaching sometimes involving 
systemic complications. The cost involved 
in treating the disease in terms of manpower 
and the hours spent is enormous. Therefore 
it is mandatory for the clinician to 
understand the magnitude of this problem 
and the risk factor in the community to plan 

[1].suitable preventive measures 

It is surprising that in spite of enormous 
efforts in regard to the caries prevention 
there has not been a great achievement in 
this regard. Motivation for oral hygiene 
maintenance, topical fluorides diet 
counseling and easy access to dental 
facilities have helped us in controlling 
smooth surface caries but pit and fissure 
caries prevalence have more or less not 
changed hence the observation indicates 
that some of the factors are either missed, 
concealed or obscured in caries prevention.

Pits & Fissures, naturally occurring heaven 
for carious bacteria and substrates, by virtue 
of their anatomic shape, are extremely 
susceptible to caries.  These deep recesses 

not only encourage the lesion but also limit 
access to salivary factors that attenuate and 
repair demineralization.
.
‘PIT’ is a small pinpoint depression located 
at the junction of developmental grooves or 
at the terminals of those grooves while 
‘FISSURE’ is defined as deep clefts 
between adjoining cusps. While occlusal 
surfaces represent approximately 10% of 
the enamel surface at risk, they account for 

 almost 50% of the caries in human dentition
[1]. It has been shown that in fluoridated 
communities over 90% of dental caries is 

 [2,3].exclusively pit and fissure caries

The 20th century has been witness to great 
strides in dentistry.  The dental profession 
has grown and matured from an extraction 
oriented beginning to a sophisticated 
preventive philosophy. “PREVENTION IS 
BETTER THAN CURE”, an age old maxim 
which never seems to lose its relevance 
comes to mind. Nowhere does prevention 
make better sense than in the case of Dental 
Caries, because of its sequel involved and its 
widespread involvement.

Although the morphology of occlusal 
surfaces varies from tooth to tooth and 
individual to invididual, a typical premolar 
has a prominent primary fissure with three 
or four pits where as a typical molar has 

primary, secondary and supplementary 
fissures with as many as 10 pits, this 
accounts for the higher prevelence of pit and 
fissure caries in molars when compared to 
premolars.

A giant step towards this goal has been the 
use of fluorides. But fluorides essentially 
take care of only the tip of the iceberg, 
smooth surface caries, leaving Pit & Fissure 
Caries, which accounts for nearly 2/3 of the 
carious experience with little prevention. A 
Pediatric dentists primary goal, amongst 
many, is Prevention, before insidious onset 
of diseases and fostering of lifelong positive 
health habits so that dental and oral 
structures will be maintained in optimal 
condition as long as possible. 

The aim of this paper was to review the 
literature for the different aspects of pit and 
fissure caries and its prevention.

Methodology 
The review has drawn on the search strategy 
from various electronic databases, like 
Medline (pubmed), Science direct, Wiley 
interscience and Ebscohost. These 
databases represent the most often searched 
databases for carrying out medical 
systematic reviews. 63 articles were 
selected based on critical evaluation criteria 
and were reviewed.
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EPIDEMIOLOGY OF PIT & FISSURE 
CARIES
During 1970’s observation revealed that 
70% of all molar occlusal surfaces became 
carious within 10 years of emergence into 
oral cavity while a high percentage of these 
occlusal lesions occurred in the first 3 years 

[4].after eruption  There has been a 
predominant reduction in number, intensity, 
speed of caries attack on smooth surface as 
compared to that of occlusal surface. Tooth 
surfaces with pits & fissures are particularly 
vulnerable to caries 

[5]development  as observed that although 
occlusal surfaces represented only 13% of 
total surfaces of the permanent dentition, 
they accounted for almost 88% of caries in 

[6]children .  The drastic reduction in dental 
caries seen over the past few decades as a 
result of fluoridation has had little effect on 
pit & fissure caries as it had been reported 
that in fluoridated communities over 90% of 
dental caries is exclusively pit and fissure 

[7,8]caries  Approximal smooth surface caries 
reduction was attributable to 50 percent 
post-eruptive fluoride exposure, whereas pit 
and fissure caries reduction was attributable 
to 33 percent post-eruptive fluoride 

[9]exposure . The increased proportion of 
caries experience attributed to pit & fissure 
caries is due to the decreasing prevalence of 
inter proximal caries.

Prevalence
Dental caries is a rapidly emerging oral 
health problem amongst the children of 
India, its incidence in different states varies 
between 31% and 89% . An overall caries 
prevelence of 77.7% was recorded which is 
67.26% in the age group of 7-9 years and 
80.86% in 10-12 years with DMFT+deft of 
1.97 band 2.61 respectively and also 
observed that greater treatment needs in 
older age groups. Significant finding 
revealed that 59.96% required restorative 
treatment out of the various dental treatment 

[10]needs .

Other studies showed the prevelence data 
for dental caries was 85.5%, 88.9%, 70.6% 
in 7-8, 9-10, 12 years old respectively with 
prevelence of dental caries in permanent 
molar increased with age and became as 

[11]high as 57.7% in 12 years old children . An 
analysis of Irish data collected in 1997 
shows that, for 15-year-olds in non-
fluoridated areas, 72% of the DMFS of 6.1 
occur on occlusal surfaces.

[12]Nagano  classified occlusal fissures into 

five types (figure 1) on the basis of fissure 
morphology: With V-type (34%), U-type 
(14%), I-type (19%), IK-type (26%), 
Inverted Y-type (7%).

Figure 1- Type of fissures

Current trends in untreated caries: This 
decline in the untreated caries may reinforce 
the already apparent shift from restorative to 
preventive dental services.

In Primary Dentition the overall decline for 
the age 2-10 years has been documented to 
be 55.6% in untreated carious teeth and 58% 
in the carious surface. In which 2-5 years 
have shown 30.2% and 6-10years old have 
shown 63.7% decline in untreated carious 
teeth. The decline was seen more among 

[13]boys (60.0%) compared to girls (50.0%) .  
Approximately 1/3 of children between ages 
1 and 3 years have experienced caries in the 
primary dentition and caries in occlusal 
surface may account for upto 67% of 
lesions.

In Permanent Dentition the prevalence of 
decayed or filled occlusal surfaces on 
permanent first molars in 10-year-old 
children dropped from about 55% to about 
15% between national surveys in 1971-1974 

[14]and 1988-1994 .  A 40 month study by 
Stall & Katz (1992) among 16-22 years 
showed that 32.9% developed occlusal 
caries without radiographic interproximal 
lesions in permanent molar and premolars 
and 9.8% developed occlusal caries with 
radiographic interproximal lesions in 
permanent molar and premolars. He 
concluded that sealant placement could 
have prevented 75% of the lesions.

In another survey prevalence of decayed or 
filled occlusal surfaces on permanent 
second molars in 16-year-old children 
dropped from about 68% to about 25% 

[14]between 1971-1974 and 1988-1994 

DIAGNOSIS OF PIT & FISSURE 
CARIES
In 1968, at an ADA sponsored conference on 

clinical testing of cariostatic agents  the 
criteria for detection and diagnosis of pit & 

[15]fissure lesions were defined as follows :

“Caries is present when the explorer catches 
or resists removal after insertion into a pit or 
fissure with moderate to firm pressure and 
when this is accompanied by one or more of 
the following signs of caries.

a)   Softness at base of the area.
b) Opacity or loss of normal translucency 

adjacent to a pit or fissure as evidence of 
undermining or remineralization.

c)   Softened enamel adjacent to the pit or 
fissure that can be scraped away with the 
explorer.

But the diagnosis of pit & fissure caries 
consistently presents with the following 
problems. 
1) Clinical examination is quite variable 

from one practitioner to another owing to 
size and shape of explorer tip, the force 
applied and the judgment of the examiner 
[16].

2) Radiographic evaluation of occlusal 
surfaces has been found to be of minimal 
diagnostic value in detecting enamel 

[17]caries and superficial dentinal caries .
3) Transillumination has been of value of 

interproximal surfaces but has failed to 
provide additional information about the 

[18]caries status of occlusal surfaces 
4) As a possible answer to all these 

problems, during the 1980’s, and 
ancillary diagnostic device, “Electronic 
Caries Detector” was introduced. It was 
touted to be superior to the explorer 
because of its increased sensitivity, 

[19]specificity and consistency .  In 
laboratory studies comparing the clinical, 
radiographic and histologic appearances 
of occlusal caries, the electronic caries 
detector was found to correlate well with 

[20]the extent of histologic involvement . 
However, because of the expense of the 
instrument and the paucity of clinical 
studies, the electronic caries detector has 
not been widely accepted. 

At this time, diagnosis of pit & fissure caries 
is based on visual assessment using a mouth 
mirror and adequate lighting and tactile 
examination with a sharp explorer. The most 
important elements in diagnosis of and 
treatment planning for pit & fissure caries 
are CLINICAL JUDGEMENT AND 
EXPERIENCE.

PREVENTION OF PIT & FISSURE 
CARIES  



Historical Perspective And Sealant 
Materials
Prophylactic Restoration

In 1924, Thaddeus Hyatt advocated 
prophylactic restoration. This procedure 
consisted of preparing a conservative class I 
cavity that included all pits & fissures at risk 
for caries development and then placing an 
amalgam restoration. The rationale for 
prophylactic restoration of an otherwise 
caries free surface was that it prevented 
further insult to the pulp, decreased loss of 
tooth structure and less time for restoration 
when tooth eventually succumbed to caries.

Prophylactic Odontotomy and Fissure 
eradication
This conservative approach was advocated 
by Bodecker in 1929.  Initially he advocated 
cleansing the fissure with an explorer and 
flowing a thin mix of oxyphosphate cement 
in to the fissure in order to seal it. Later he 
advocated prophylactic odontotomy, which 
involved mechanical eradication of fissures 
into cleansable ones.

Pit & Fissures Sealants:
Different type of sealant materials in the 
current context:-
a) Resin based sealants 
b) Glass ionomer sealants

Bunocore (1955) advocated the filling of pit 
and fissures with bonded resin based 
sealants. The development of pit & fissure 
sealants was based on the discovery that 
etching enamel with phosphoric acid 
increased the retention of resin restorative 
materials and improved marginal integrity 
considerably.

First Sealant:
The first sealant material that utilized the 
acid etch technique was the cyanoacrylate 
substance (mid 1960’s).  But this was not 
suitable as a sealant owing to bacterial 
degradation of the material in the oral cavity 
over time.
ADVANCEMENTS
Bowen (1965) reported BIS-GMA a viscous 
resin was found to be resistant to 
degradation and produced a tenacious bond 
with etched enamel, a resin formed by 
reacting bisphenol A with glycidyl 
methacrylate. Various types of pit and 
fissures are available in the market, 
depending upon the type of polymerization, 
type of light care used, color, filler particles 
etc. 

Even Glass Ionomer Cement has been 

combination of CPP-ACP and fluoride 
appears to be a better choice for reducing 
caries risk than using fluoride alone or 
bioactive glasses based on calcium sodium 

[30]phosphosilicate compounds , know as 
Novamin (CSP). Casein phosphopeptide 
(CPP) stabilizes calcium phosphate by 
binding to amorphous calcium phosphate 
(ACP), thus forming CPP-ACP clusters. 
These clusters serve as reservoirs for 
calcium and phosphate and cling to dental 
plaque and tooth surfaces. An acidic 
challenge prompts the release of calcium 
and phosphate ions,  producing a 
supersaturated mineral environment and 
enhancing remineral izat ion while  

[31]minimizing demineralization .

Fluoride varnish- On the other hand, 
fluoride varnishes are another option, 
although imported varnishes cost four to 
eight times more than national ones. 
However, several reports 

[32,33,34,35]have confirmed their effectiveness  
other studies have shown reductions of 28% 
to 52% in the depth of lesions after the 

[33,36]application of fluoride varnish . Clinical 
evaluation of the comparison between 
preventive effect of fluoride varnish and gel 
revealed better cariostatic results with 
varnishes. The most recent Cochrane 

[37]reviews  concluded that there was some 
evidence that pit and fissure sealants are 
superior to fluoride varnishes for the 
prevention of occlusal caries.

Preventive resin restoration  – a 
conservative answer to ‘extension for 
prevention’ philosophy. It integrates the 
preventive approach of occlusal sealant 
therapy for caries susceptible pits and 
fissures with the therapeutic restoration of 
incipent caries that occur in the same 
occlusal surface with composite resin. 
Preventive resin restoration is the 
nomenclature that has been historically used 
used; however, this terminology has been 
replaced by “Conservative Adhesive 
Restoration” to reflect the fact that other 
adhesive material may be utilized in these 
restorations. This updated term was first 
described by Simonsen and Stallard in 1977 
[38] [39] and refined in 1985 .

Pit and fissure sealant with ACP – light 
cure material that contains ‘smart material’ 
Amorphous Calcium Phosphate which is 
more flexible, resilient, creating a stronger 
and long lasting sealant. 
Fissurotomy – Bodecker, 1929, who 
sugges ted  widen ing  the  f i s sures  

advocated for the use of pit and fissure 
sealants (self cure type). However, it is 
advisable to select a ionomer based sealants 

[21,22]if moisture free area cannot be achieved , 
but, this is considered a temporary measure 

[22,23]only . Some of the studies concluded 
that retention for resin bases sealants is 
better than for the Glass Ionomer sealant but 
difference in caries prevention remain 

[24]equivocal , while some of the studies 
contradicted with resin based composites 
performing better in preventing dentin 

[25,26]lesions . But if length of retention of 
sealant was considered a proxy to increased 
caries prevention in pit and fissure, resin 
based sealants scores better.

Other methods for the prevention of pit and 
fissure caries which have been investigated 
are

Lasers It was hypothesized that thermal 
treatment with lasers converts the 
carbonated hydroxyapatite of tooth enamel 
to a less soluble mineral, and chemical 
inhibitors work by a common ion effect of 
the fluorapatitic surface, which is more 
effective on the less soluble laser modified 
enamel. Another explanation proposed is 
carbonate loss, which is a soluble mineral 
that is lost from the carbonated apatite tooth 
mineral during specific laser irradiation 
[27,28]. This  reduced carbonate content could 
decrease demineralization of the substrate, 
because of a poorer fit of carbonate in the 
lattice, generating a less stable and more 
acid-soluble apatite phase. There is no 
consensus with regard to whether the 
fluoride treatment should be performed 
before or after laser irradiation. However, 

2all experiments associating CO  laser 
irradiation and fluoride treatment showed 
better results in caries prevention when 
compared to one single treatment. Therefore 
such ‘combination therapy’ may be 
clinically effective.

G C  M o u s s e -  C a s e i n -
phosphopeptide_stabilized amorphous 
calcium phosphate nanocomplexes (CPP-
ACP) have anticariogenic properties and 
significantly increase the quantities of 
c a l c i u m  a n d  p h o s p h a t e  i o n s  i n  
supragingival plaque. The ability of CPP-
ACP plus fluoride ions to increase the 
incorporation of fluoride into supragingival 
plaque and subsurface enamel, thereby 
leading to enamel remineralization with 
acid-resistant mineral, substantially 
increased the remineralization of 
subsurface lesions of enamel compared to 

[29]the results with fluoride alone . The 
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mechanically so that they would be less 
retentive to food particles

DISCUSSION

The high susceptibility of pit and fissure to 
caries presents a major dental problem and 
provides a rationale for caries control of 
these areas. In the contemporary cariology, 
there is a paradigm shift from the concept 
that carious tissue should be removed before 
a tooth with a carious lesion is restored, 
towards the view that a carious lesion can be 

[40]sealed and, thus, be arrested . Placement 
of occlusal sealants is a, “SPECIFIC 
PROTECTION”, procedure in “PRIMARY 
PREVENTION”. One of the first recorded 
recommendations in the use of a preventive 
measure for occlusal caries was by Gabell in 

[41]1941 . Pit & Fissure Sealant is an example 
of disease prevention based on a sound 
ecological principle and that is what 
dentistry in the 21st century is all about. 
Also reported evidences suggested that 
there had been a drastic caries reduction for 
fissure sealant ranging from 86% at 12 
months to 57% at 48-54 months 42 and 
depending upon the type of sealant used  
[43,44] and duration of retention. 

A study was done to evaluate the influence 
of fissure morphology on the adhesion and 
penetration of pit and fissure sealants, 
shows that the depth of penetration was 
comparable in V-shaped and U-shaped 
fissures and was found to be better than in 
other shapes. For I and IK-shaped fissures, 
the level of penetration was again found to 
be almost similar and poorest than in the 
other shapes. For Y-shaped fissures, the 
depth of penetration was less than that for U 
and V-types but more than that for I and IK-
types. Obturation of these anatomical faults 
by occlusal sealants greatly reduces number 
of cariogenic bacteria in the mouth, an 
excellent example of ecological control of 
undesirable plaque organisms without 
wholesale disruption of remainder of the 
oral flora and also prevents retention of 

[45]cariogenic substrate .
Finally, SEM study (Figure 2) showed that 
sealants are superior as they occlude the 
fissures without any gap and with least 
probability of microleakage and hence 
found to be superior material in comparison 

[45]to latest remineralizing agents .

Figure 2- SEM picture showing sealant 
enamel interface without any gaps

It has been seen that sealant retention has 
been of paramount importance in the 
effective prevention of carious lesion. The 
presence of prismless layer of enamel at the 

[46,47]fissure entrance  and fissure walls , 
along with the presence of organic material 

[48]within the fissure  and the air bubbles 
[49]trapped inside the fissure  resulted in 

reduced etching pattern and decrease 
sealant penetration in many instances 
leading probably to early loss.

A study on the effective means of etching 
[50]primary prismless enamel  showed that 

grinding of the enamel by the use of 
handpiece should be followed by etching of 
the enamel. 

Considering the material factor, resin 
bonded sealants proved to be more efficient 
due to their higher retention rate as their 

[51,52,53]counterpart Ionomer sealants . Study 
comparing the acid etching with bur showed 

[54]a higher retention rate with acid etching  
Retention also proved to be improved by the 
use of hydrophilic single primer prior to 

[55]light cured resin bonded sealant . In a split 
mouth design study unfilled light cured 
resin bonded sealant was significantly better 

[56]retained than filled one .

Considering all the factors pit and fissure 
sealants have shown far promising results 
than rest of the caries preventive techniques. 
A study in a fluoridated community, molars 
scored initially as sound became carious at 
the rate of 13% if not sealed and at a rate of 
8% if sealed. Molars scored initially as 
incipient or questionable became carious at 
a rate of 52% if not sealed and a rate of 11% 
if sealed, there by representing striking 
protective effect. Delta dental data analysis 
center revealed 85% fewer carious lesions 
on all tooth surfaces when molar surfaces 

[57]were sealed in a 4 years study .

One the major barrier to providing sealants 

is the concern about inadvertently sealing 
[58,59]over caries . Another report found that 

dental sealants reduced the probability of 
caries progression by more than 70% 

[60]compared to untreated control teeth . But 
still the findings indicated that cavitated 
caries fissures cannot be sealed as 
adequately as sound fissures due to presence 
of biofilms left in the deeper parts, which are 

[40]difficult to assess .

All the guidelines agree that to achieve the 
greatest possible caries reduction; a 
comprehensive caries preventive program 
must use sealants in conjunction with other 
caries preventive methods, such as systemic 
and topical fluorides, sound dietary habits 
and proper oral hygiene (ADA, 1987). 
Sealants were shown to be more effective 
and providing cost saving if placed in 
patients with a high rather than low caries 

[61,62,63]risk .

Conclusion
Sealants are an important dental caries 
prevention technology, ideally used in 
combination with patient education, 
effective personal oral hygiene, fluorides 
and regular dental visits. 

Recommendations
The following recommendations are based 
on the evidence gathered in this review:
1. Sealants should be placed on all 

permanent molar teeth without cavitation 
as soon after eruption as isolation can be 
achieved.

2. Sealants should be placed on the primary 
molars of children who are susceptible to 
caries (i.e., those with a history of caries).

3. Resin bonded sealants should be 
preferred, until such time as GIC sealants 
with better retention capacity are 
developed.

4. Sealants should be placed as part of an 
overall prevention strategy based on 
assessment of caries risk. Other 
preventive measures include application 
of fluoride varnish, education, nutritional 
counselling and regular clinical review 
(at least annually, but semiannually 
wherever possible).
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