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ABSTRaCT
Aim: The purpose of this study is to clinically evaluate and compare the retention and evidence of caries of three �ssure sealants.
Materials and methods: A total of 150 children, between 7 and 13 years of age, with fully erupted permanent molars, had sealants placed using 
a full-mouth design. Sealant retention was evaluated at 1, 3, 6, 9, and 12 months later. Teeth were evaluated for retention and evidence of caries 
using Simonsen’s criteria and results were subjected to statistical analysis using the Chi-square test.
Results: At 1-year examination, in teeth sealed with Clinpro: (a) 8% were completely retained, (b) 74.4% were partially lost, and (c) 8.5% were 
completely lost; with Embrace Wetbond: (a) none of the sealants were completely retained, (b) 13.1% were partially lost, and (c) 59.1% were 
completely lost; with Champ: (a) 1% were completely retained, (b) 71.4% were partially lost, and (c) 10.9% were completely lost. All the three 
sealants showed evidence of caries from 9 months.
Conclusion: The retention of hydrophobic (Clinpro) sealant was superior to hydrophilic (Embrace Wetbond and Champ) sealants. The evidence 
of caries was less in the hydrophobic sealant group when compared with the hydrophilic sealant groups. There was no statistical di�erence in 
retention and evidence of caries between maxillary and mandibular teeth for all the three sealant groups.
Clinical significance: Sealants prevent the occurrence of caries in the majority of children. Though hydrophobic sealants appear to be more 
successful, hydrophilic sealants too may provide promising results in the near future.
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INTRODUCTiON
Modern dentistry plays an important role in the prevention of 
caries and, hence, the original concept of “extension for prevention” 
has been changed to a minimal intervention approach. Although 
occlusal surfaces constitute only 12.5% of the total tooth surfaces, 

  
Hence, the most e�ective, e�cient, and safest means of preventing 
caries in the pits and �ssures of newly erupted permanent teeth is 
the application of pit and �ssure sealants.

The discovery of etching of enamel with phosphoric acid to 
increase the retention and marginal integrity of resin restorative 
materials led to the development of pit and �ssure sealants. It 
was Michael Buonocore who published the �rst paper on the 
application of sealants to pits and �ssures, which lead to a major 
breakthrough in preventive dentistry.5​ Pit and �ssure sealants 
when introduced into the pits and �ssures of caries susceptible 

application and their long-time retention. It evaluates both the 
technical process and the outcome of care delivered.8​ Moreover, 
the e�ectiveness of sealants in preventing caries is also known 
to depend on their retention. The �rst report evaluating sealant 
retention over a significant period of 5 years was Horowitz’s 
landmark Kalispell study (1976). However, the longest possible 
retention of sealants was reported by Simonsen as between 10 and 
15 years.6​ Ruta9​ reported that the retention rate of sealants on the 
�rst permanent molars appear to be high within 5 years.
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Though there are numerous studies on the retention of 
di�erent sealant materials, there are only very limited studies 
on the retention and evidence of caries in moisture-tolerant 
sealant-treated teeth. Hence, this study was done to evaluate and 
compare the retention and evidence of caries in teeth treated with 
conventional and moisture-tolerant sealants.

MaTERiaLS aND METHODS
The study was carried out at the Department of Pedodontics and 
Preventive Dentistry and was approved by the Institutional Review 
Board after Ethical Committee clearance. A total of 150, 7–13-year-
old healthy cooperative children (600 teeth) with completely 
erupted all four permanent molars with deep pits and �ssures in 
the high-risk caries group were included in the study. Moreover, the 
selected teeth should be caries free and untreated. Children with 
hypoplastic �rst permanent molars or developmental anomalies 
were excluded from the study. Informed consent from their 
respective parents and school authorities was obtained.

A thorough oral prophylaxis was done, followed by polishing 
using a slurry of pumice and rotating brush to ensure removal of 
debris from pits and �ssures. The teeth to be treated were rinsed 
followed by drying and isolation with a rubber dam and a saliva 
ejector.

All the sealants were placed by a single operator under proper 
illumination. Children were randomly divided into three groups, 
50 children were included in each group with a total of 200 
teeth per group; group I: Clinpro (3 M ESPE, USA)—hydrophobic 
sealant; group II: Embrace Wetbond (Pulpdent Corporation, 
USA)—hydrophilic sealant; and group III: Champ (Centrix, 
USA)—hydrophilic sealant.

The surface of the teeth was etched with 37% of phosphoric 
acid for 30 seconds and then thoroughly rinsed with water spray for 
30 seconds for complete removal of etchant and air dried until the 
enamel had a white frosty appearance in the Clinpro group, whereas 
in Embrace Wetbond and Champ groups, the teeth surfaces were 
left slightly moist with a glossy appearance. No bonding agents 
were applied for all the three sealant groups. Sealants were applied 
according to the manufacturer’s instructions.

The children were recalled after a time interval of 1, 3, 6, 9, and 
12 months to evaluate the retention and evidence of caries using 
Simonsen’s criteria. The evaluation was done by the use of the 
visual–tactile method using a mouth mirror and an explorer. All the 
follow-up examinations were done by a single examiner who was 
blinded to the materials used. The data obtained were tabulated 
and the results were subjected to statistical analysis using the 
Chi-square test with a statistical signi�cance of p​ < 0.05 or 95% CI.

Simonsen’s Scoring Criteria
Score 0: No loss of sealant and no evidence of caries.
Score 1: Partial loss of sealant and no evidence of caries.
Score 2: Partial loss of sealant and evidence of caries.
Score 3: Complete loss of sealant and no evidence of caries.
Score 4: Complete loss of sealant and evidence of caries.

RESULTS
The results of this study showed that at 3 months, all the three 
sealant groups had a similar amount of no loss (80%, 80%, and 81%) 
and partial loss (20%, 16%, and 18.5%). At 6 months, nearly 70% of 
the sealants in all the three groups were completely retained and 
nearly 25% were partially retained.

At 9 months in our study, only 20% of sealants were completely 
retained in the Clinpro group, whereas a meager of 2% in the 
Champ group and surprisingly none of the sealants were retained 
in the Embrace Wetbond group. Nearly 58.7% of the sealants were 
completely lost in the Embrace Wet Bond group, with only 6.5% and 
7.5% completely lost in Clinpro and Champ groups, respectively.

At the end of 1 year, either completely or partially retained 
sealants were nearly 82% in the Clinpro group and 72% in the 
Champ group (Table 1 and Fig. 1).

Evidence of caries was present only at 9 months. At both 9 and 
12 months, the percentage of caries in the Clinpro group (5% and 
9.1%, respectively) was much less than that seen in the Embrace 
Wetbond (16.9% and 27.8% respectively) and Champ groups (14.3% 
and 16.7%, respectively) (Table 2 and Fig. 2).

There was no statistical di�erence in retention and evidence 
of caries between maxillary and mandibular teeth sealed with any 
of the three sealants (Figs 3 to 5).

DiSCUSSiON
As sealants act as a physical barrier to decay, protection is 
determined by the sealants ability to adhere well to the tooth 
surface and, hence, clinical retention became the measure of sealant 
success.10​ Clinical evidence suggests that sealant loss occurs in 
two phases: there is an initial loss due to a faulty technique such 
as moisture contamination, followed by a second loss associated 
with material wear under the forces of occlusion.11​ Sealant loss may 
be due to inadequate sealing of all the pits/�ssures, inadequate 
etching, rinsing, drying, insufficient curing time,12​ position of 
tooth in the mouth, state of tooth eruption,13​ tooth morphology, 
caries risk, oral hygiene habits,14​ skill of the operator, placement 
technique,13​,​15​,​16​ and age of the patient.13​,​15​,​17​

Higher retention rates reported in other studies may either 
be due to reapplication of the sealants in between once they are 
lost,​4​,​9​,​11​,​18​,​19​ or may be due to mechanical preparation of pits and 
�ssures.20​,​21​

Table 1: Intergroup comparison of sealant retention

Time point Sealant state

Clinpro vs 
Embrace 
WetBond  
p​ value

Clinpro  
vs Champ  
p​ value

Embrace 
WetBond 
vs Champ  
p​ value

1 month No loss 0.092 0.319 0.485

Partial loss 0.092 0.319 0.485

Complete loss – – –

3 months No loss 1.000 0.801 0.801

Partial loss 0.298 0.704 0.508

Complete loss 0.004* 0.317  0.018*

6 months No loss 0.339 0.914 0.288

Partial loss 0.111 0.579 0.297

Complete loss <0.001** 0.200 0.001*

9 months No loss <0.001** <0.001** 0.044*

Partial loss <0.001** 0.095 <0.001**

Complete loss <0.001** 0.654 <0.001**

12 Months No loss <0.001** 0.001* 0.175

Partial loss <0.001** 0.507 <0.001**

Complete loss <0.001** 0.436 <0.001**

*p​ < 0.05 is signi�cant; **p​ < 0.001 is highly signi�cant
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In our study, sealants were applied to children in the age group 
of 7–13 years, and lost sealants were not reapplied in between 
as our intention was also to evaluate whether there was caries 
development when sealants were partially or completely lost in the 
following reviews, which might also have been a contributing factor 
for more sealant loss at the end of 1 year than reported in other 
studies where sealants were reapplied. Another possible reason 
is the method of evaluating sealant loss as completely retained, 
partial, or complete loss. In most of the studies, even if sealants 
were partially lost from any of the �ssures, they were considered as 

completely retained.4​,​9​,​11​,​14​,​22​ In contrast in our study, only sealants 
that were completely retained in all the pits and �ssures were 
considered for no loss and sealants that were lost even partially 
from any of the �ssures were considered as partially lost. This might 
have projected a more percentage of sealant loss.

Moreover, the di�erence in diet, dental health awareness, and 
the use of indigenous oral hygiene practices could be attributed to 
the early loss of sealants. Though dental education, diet counseling, 
and oral hygiene instructions were given and constantly reinforced 
during each recall visit, lack of indigenous oral hygiene practices 
cannot be ruled out as a confounding and possible cause for early 
loss or defects, despite the use of proper techniques and isolation 
methods.23​

When comparing the three sealants, at the end of 1 year, the 
Embrace Wetbond group was found to have the worst retention. 
The possible reasons may be, �rst, Embrace Wetbond is a �lled, 
�uoride-containing sealant. Several studies have reported lower 
retention rates in teeth sealed with �lled resins.24​–​27​ This might 
be due to poor marginal adaptation and more percentage of �ller 
particles leading to higher viscosity of the material. Higher viscosity 
may cause poorer adaptation and incomplete penetration up to the 
bottom of the pit and �ssures resulting in decreased retention.28​

Second, Embrace Wetbond applied in this study was a natural-
shade sealant material and, hence, it was di�cult to identify the 
sealant both during application and also during reevaluation.

Evidence of caries was seen only at 9 months. This may be 
due to the high percentage of sealant loss, as the e�ectiveness of 
sealants in preventing caries depends on their retention.8​ At both 
9 and 12 months, the percentage of caries in the Clinpro group 
(5% and 9.1%, respectively) was much less than that seen in the 
Embrace Wetbond (16.9% and 27.8%, respectively) and Champ 
groups (14.3% and 16.7%, respectively). This may be due to sealant 
retention at the base of the �ssures in the Clinpro group, having a 
least amount of �ller particles and, hence, lesser viscosity, leading 
to better penetration up to the depth of the �ssures. These results 
were in accordance with Messer et al.,11​ who had used an un�lled 
resin sealant and reported 10% of caries development at the end 
of 1 year.

Fig. 1: Sealant retention

Table 2: Intergroup comparison of caries development

Time point Sealant state

Clinpro vs 
Embrace 
WetBond, 
p​ value

Clinpro vs 
Champ, p​ 
value

Embrace 
WetBond 
vs Champ, 
p​ value

1 month Partial loss with 
evidence of caries 

– – –

Complete loss with 
evidence of caries 

– – –

3 months Partial loss with 
evidence of caries 

– – –

Complete loss with 
evidence of caries 

– – –

6 months Partial loss with 
evidence of caries 

– – –

Complete loss with 
evidence of caries 

– – –

9 months Partial loss with 
evidence of caries 

0.806 0.031* 0.018*

Complete loss with 
evidence of caries 

<0.001** 0.027* 0.006*

12 months Partial loss with 
evidence of caries 

0.357 0.288 0.049*

Complete loss with 
evidence of caries 

<0.001** 0.040* <0.001**

*p​ < 0.05 is signi�cant; **p​ < 0.001 is highly signi�cant
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