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Effect of pit-and-fissure sealants on postbrushing
simulation - A photogenic study
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INTRODUCTION

ABSTRACT

Pit-and-fissure sealants of the occlusal surfaces for the posterior teeth are well
susceptible to develop dental caries compared to the smooth surfaces due to its complex
morphology, which makes dental hygiene a challenging fact which give rise to increased
plaque accumulation. The use of pit-and-fissure sealants is to provide inhibition toward
microorganisms and aggregation of food particles, thereby inhibiting caries initiating and
preventing caries progression. The study aimed to assess the effect of pit-and-fissure
sealants postbrushing simulation through photography. For this photogenic original
study, eight teeth were selected, with two groups each and four teeth present in
each of the groups. Brushing simulator machines are well-established methods for
analyzing the efficacy of toothbrushes. A total of 10,000 cycles were accounted for by
the machine with linear X-axis and Y-axis = 2500 in each group. The clockwise and
counterclockwise = 2500 in each group. From the research, it can be concluded that
Group A is found to be more effective than Group B, where Group A is Clinpro sealant
and Group B is YuSeal. This pit-and-fissure sealant application is very important in
clinical practice to prevent the tooth from getting decayed. This research helps us to
establish the amount of reduction in both the groups of sealants postbrushing as various
brushing patterns influence the retention of pit-and-fissure sealants.
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tooth surface at some point of life. In the case of pediatric
patients, it affects approximately 0.62 billion people or

Globally, about 3.6 billion people are affected by dental
caries in permanent teeth as of the 2016 assessment (which
is considered to be 48% of the population).'! The WHO
evaluated that nearly every adult has dental caries on their
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approximately 9% of the population. Tooth decay is
considered to be more prevalent in developed countries
due to greater amounts of consumption of simple sugar
and less often in developing countries.™

Tooth decay, which is termed dental caries or dental cavities,
is the degradation of teeth by the action of acids produced
by bacteria.®”! The cavities may be of several types and the
colors range from yellow to black. Pain and eating difficulty
are the symptoms associated. Complications are loss of the
tooth, inflammation in the tissue surrounding the tooth, and
abscess or infection formation. Dental caries progresses at
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the occlusal surface of posterior teeth, in pits and fissures,
and defects in enamel. At the base of pits and fissures, the
enamel is found to be mostly thin. Moreover, the plaque
collected from these areas cannot be removed easily by
normal practices of hygiene like brushing.™

Pits are like pinpoint depression that occurs on the occlusal
surfaces, whereas fissures are the groove that naturally
occurs on the posterior teeth. Tooth fissures are deep pits
and grooves at the teeth surface. These are particularly
common in the case of children and teenagers; due to its
narrow morphology, it is difficult to clean inside them while
brushing. The enamel in the pit-and-fissure sealants cannot
be protected by the fluorides as it is obtained by the smooth
surfaces of the enamel.”!

The worldwide use of pit-and-fissure sealants is to
provide inhibition toward microbial growth and food
particle lodgment, thereby preventing the initiation and
progression of caries. The morphology of the posterior
occlusal surfaces is deep invaginations of enamel which
are diverse in shape including narrow or broad funnels,
constricted hourglass, and several invaginations with
inverted Y-shaped divisions. The various types of pits and
fissures are as follows:[®!

1.V type: These are broad at the occlusal surface and
become narrow at the bottom. They are wide and
shallow on the occlusal surface which tends to be
self-cleansing and resistant to caries to some extent,
and noninvasive technique can be recommended

2. U type: These are again wide and shallow, wide along
with self-cleaning activity

3. I type: These are immensely narrow slits, which are
quite constricted and look like a bottleneck having caries
susceptible

4. IK type: These are narrow slits with a big shape at the
bottom as compared to the top, ensuring a higher chance
for caries development.

Brushing simulator machines are able to perform as
programmable three-dimensional brushing patterns.
They are able to mimic the brushing pattern of normal
individuals performed for years. In the present study, the
machine was used to stimulate the brushing pattern for
10,000 cycles.

Based on certain previous studies, the liberation of
sealant constituents like bisphenol A (BPA) inhibits
health, development, and reproduction. Moreover, this
controversial topic concluded by the American Dental
Association and the U.S. Drug and Food Administration,
that they have less exposure to BPA from the sealant,
thereby possessing no known health risks.”!

Our team has deep knowledge and extensive experience
in research that helped to produce several publications

of high quality.®! The study aimed to assess the effect of
pit-and-fissure sealants postbrushing simulation through
photography.

MATERIALS AND METHODS

Sample preparation

This study was conducted in the White Lab of Saveetha
Dental College and Hospital. The samples used were
different maxillary molars. About eight maxillary molars
without any carious lesions (extracted for periodontal
problems or any other trauma) were utilized for the study.
These teeth were mounted on a single die stone for a stable
base. They were categorized into two groups depending on
the usage of pit-and-fissure sealant, Group A is Clinpro,
and Group B is Yu Seal. Each group consisted of four sets
of teeth.

Mounting of the sample

Mounting was done in the dry field at normal room
temperature. Each molar tooth was mounted separately on
top of the die stone with 5 cm as diameter.

Application of pit-and-fissure sealant

Each tooth was first etched with acid using 37%
orthophosphoric acid gel for 20 s, and then it was
washed for 20 s and completely dried in air. Then, on
the occlusal surface of etched teeth was applied properly
a fifth-generation bonding agent. A light-cure process
was then followed for 20 s with a LED light-curing
unit. Further, pit-and-fissure sealant was applied on the
occlusal surface in the fissures and grooves. Group A
was Clinpro and B was YuSeal. With the help of an LED
light-curing unit, the sealant was light-cured for 20 s.
Preoperative images of all eight samples were collected
for this photogenic study.

Postbrushing simulation technique

The samples were then exposed to the brushing simulator
machine ZM-3-SD Mechatronik, by applying Clinpro for
four samples and the remaining four samples were applied
by YuSeal. Ten thousand cycles with linear X-axis and Y-axis
as 2500 each followed by clockwise and counterclockwise
as 2500 each [Figure 1]. The postbrushing simulation was
assessed and washed to remove the froth. The pictures were
taken and photographs were assessed.

RESULTS

The photography details of the preoperative brushing
simulation were compared with postoperative brushing
simulation details. Each tooth was assessed by the
presence of an amount of clinically reduced pit-and-fissure
sealants. Two different types of sealants were used for
both A and B groups, where A was Clinpro and B was
YuSeal. Based on the photographic assessment, detailed
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Figure 1: (a) Preoperative assessment of Group B (Sample 1),
(b) postoperative assessment of Group B (Sample 1), (c) preoperative
assessment of Group B (Sample 2), and (d) postoperative assessment
of Group B (Sample 2)

assessment criteria for scoring were formulated in a
table [Table 1]. On the other hand, colors were denoted to
assess the loss of sealant postbrushing simulation after the
division of pre- and postoperative through grids [Table 1].
Figures 1-2 represent the preoperative and postoperative
photography of sample A. Figures 3 and 4 represent the
preoperative and postoperative photography of sample
B. The scoring evaluation of both groups is depicted in
Table 2.

DISCUSSION

A previous study conducted on the assessment of the
properties of broccoli, especially its antibacterial effect
as compared to other cruciferous vegetables, enables its
usage along with pit-and-fissure sealant.” It increases
the longevity of the sealant as compared to other normal
chemical sealants, like that of Clinpro used in this
study (Group A mostly used in the clinical setup).*

The technique of pit-and-fissure sealants is found to be a
part of first prevention, anteceding with the initiation of
caries or secondary measure for prevention by stopping
the progression of disease. It is a key tool for preventing
the caries in case of a particular individual or as a part of
the measure of public health. Therefore, it is crucial that
professionals of various dental specialties are aware of
pit-and-fissure caries prevalence and that dental sealants
could be recommended for the patient based on his/her
caries risk evaluation.

Various published researches were assessed and Clinpro
and YuSeal sealants were highly used sealants in

Figure 2: (a) Preoperative assessment of Group A sealants
(Sample 1), (b) postoperative assessment of Group A sealant
(Samplel), (c) preoperative assessment of Group A (Sample 2), and
(d) postoperative assessment of Group A (Sample 2)

Table 1: Criteria for photographic assessment

Score Color Features

0 Red Sealant absent

1 Blue Sealant partially present

2 Green Sealant completely present

Table 2: Scoring evaluation of both the groups

Figures Score
B1 1

B2
B3
B4
Al
A2
A3
Ad

NN —» = O O —

clinical practice, thus enabling it to be selected for this
photogenic study. Clinpro sealant includes a patented
soluble organic fluoride source, making its usage level
higher in the market. The mechanism of action of this
sealant is by releasing the fluoride from the sealant inside
a diffusion-restricted process by exchanging hydroxide
in the place of fluoride ion. The composition will be
homogeneous throughout for a long period and permit
the release of fluoride ions by the cured sealant. It has
high wear resistance and excellent strength as compared
to other sealants, enabling it to be the most effective
sealant to be used in the clinical, also being the effective
one in this photogenic research. On the other hand, YuSeal
is pink in color when uncured and changes to opaque
white color when light-cured. It has highly thixotropic
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Figure 3: (a) Preoperative assessment of Group A (Sample 3),
(b) postoperative assessment of Group A (Sample 3), (c) preoperative
assessment of Group A (Sample 4), and (d) postoperative assessment
of Group A (Sample 4)

properties enabling it to have ideal viscosity. These are
radiopaque with high anticaries effects along the margins
of the restoration.

There are not many kinds of photogenic research in the past
year. The usage of different materials for the photogenic
basis is very crucial for analyzing the clinical properties
and its composition.

CONCLUSION

The study can be concluded that Group A is more effective
than Group B, where Group A is Clinpro and Group B
is YuSeal. This pit-and-fissure sealant application is
very important in clinical practice to prevent the tooth
from getting decayed. This research helps us to establish
the amount of reduction in both the groups of sealants
postbrushing as various brushing patterns influence the
retention of pit-and-fissure sealants. More research needs
to be published based on the photogenic assessment of
pit-and-fissure sealants.
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