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Abstract 
 
Aim: The purpose of this study was to assess the adequacy and success in 
meeting protective expectations over time of resin-containing fissure 
sealants applied by dentistry students in our clinic. 
Methodology: Six-month controls were performed on 516 teeth of 85 
patients aged 9–15 years. The 6-month controls of the resin-based pit and 
fissure sealants applied by 5th-grade dentistry students to patients 
presenting to the Necmettin Erbakan University Faculty of Dentistry 
Pedodontics Clinic between January 2022 and February 2022 were 
checked, and their survival was checked. The SPSS 26 statistical program 
was used in the analysis of the data. The statistical significance level in 
the study was determined as p < 0.05. A total of 85 patients and a total of 
516 teeth, including premolars and molars, were included in the study. 
Results: A total of 128 teeth were processed in the right maxilla, and 
total retention was observed in 102 teeth. Right maxilla; When the left 
maxilla (p = 0.001), left mandible (p = 0.011), and right mandible (p = 

0.001) were compared in terms of total retention, a statistically significant 
difference was found. When the teeth were compared among themselves, 
the highest rate of loss, a total loss of 50%, was found in teeth 26 and 47. 
When the teeth were evaluated according to age, teeth numbered 14 (p = 
0.001) and 24 (p = 0.001) were 9 years old, teeth 35 (p = 0.001) and 45 (p 
= 0.001) were 9–10 years old, and tooth number 44 (0.012). At the age of 
10, the percentage of total loss was higher than in the other age groups, 
and a statistically significant difference was found. This suggests that the 
ideal isolation of the permanent premolars may not have been achieved 
because they do not fully erupt at the age of 9–10.  

Conclusion: When all the results were evaluated, it was seen that the 
retention of fissure sealants depended on multiple factors, and their 
indications should be carefully examined. 

 
Keywords: Pit and fissure sealant, caries, pediatric dentistry, preventive 
dentistry 

Introduction 

Tooth decay is the most common chronic disease 
of childhood. It is also recognized as an infectious 
disease that can be stopped in its early stages. 

Approximately 90% of caries lesions are located in the 
pits and fissures of permanent posterior teeth. With 
preventive treatments, which are as important as 
interventional treatments in dentistry, it has become 
the first priority to protect pits and fissures from 
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external factors, especially in primary and permanent 
teeth that have not completed their maturation in the 
pediatric population. Current protective measures 
include fluoridation of water, topical fluoride 
application and oral hygiene motivation. In addition, 
sugar control in the diet is an important factor in 
preventing caries formation. While the caries 
protective effect of topical fluoride applications is 
more pronounced on flat surfaces, this effect is much 
more limited on chewing surfaces. Due to its surface 
properties, tooth brushing practice cannot provide 
sufficient protection in these areas. Pits and fissures 
have a higher tendency to retain plaque due to their 

morphological features and adequate protection 
cannot be provided with these applications (1).  

Covering materials are used to prevent pit and 
fissure caries from forming. Pit and fissure sealants are 
materials that help prevent dental caries caused by 
chewing surfaces by preventing cariogenic 
microorganisms in saliva from colonizing pits and 
fissures, increasing the surface’s cleanability, and 
protecting the tooth from plaque accumulation. Wilson 
proposed that pits and fissures be covered with zinc 
phosphate cement in the 18th century, and this 
application first appeared (2). Buonocore, on the other 
hand, proposed the use of pit and fissure sealants made 
of resin. He contended that the resin material would 
adhere better to the micro-voids formed by the pickling 
process (3). The optimal fissure sealant material is still 
being researched today. Resin-based and glass-
ionomer-based materials are the most commonly used 
in routine applications (4). The resin-based ones are 
the most commonly used of the two. 

Resin-based fissure sealants alter occlusal 
morphology by forming a micromechanically bonded 
layer that functions as a physical barrier between the 
enamel surface and the oral environment (5, 6). A 
resin-based fissure sealant is generally thought to last 
longer than a glass ionomer-based fissure sealant (6, 7). 
The Bis-GMA formulation is used in the majority of 
restorative resins. To reduce the viscosity of the 
polymer matrix structure and increase its penetration 
ability, monomers such as trimethylene glycol 
dimethacrylate (TEGDMA) or HEMA (hydroxyethyl 
methacrylate) are added to the fissure sealant. Resin-
containing fissure sealants have been shown in the 
literature to have long-term retention and to reduce 
the risk of caries formation on the applied surface (8). 
Because of the technical precision required, resin-
containing fissure sealants are not recommended in 
cases where isolation cannot be achieved (9).  

The application technique is crucial to the success 
of the fissure sealant (10). Roughening the enamel 
surface with phosphoric acid during application is an 
important step in increasing retention and maintaining 
marginal integrity. If proper isolation is not achieved, 
the acid-etched enamel surface may become 
contaminated with saliva. This results in insufficient 
adhesion of the hydrophobic fissure sealant to the 
enamel surface, premature loss of the fissure sealant, 
and secondary caries formation due to microleakage (6, 
11).  

The purpose of this study was to assess the 
adequacy and success in meeting protective 
expectations over time of resin-containing fissure 
sealants applied by dentistry students in our clinic. 

 
 

Materials and Methods 
 
 
Ethics committee approval was received for this 

study from Necmettin Erbakan University, Faculty of 
Dentistry Scientific Research Ethics Committee, in 

accordance with the World Medical Association 
Declaration of Helsinki, with the approval number: 
2021/03-33). All volunteers involved in the study 
provided consent for participation in the study and data 
storage. 

 

Study Design/Protocol 

Six-month controls were performed on 516 teeth 
of 85 patients aged 9–15 years who were admitted to 
the Necmettin Erbakan University Faculty of Dentistry 
Department of Pedodontics between January and 
February 2022 with fissure sealant indication and who 
received resin-containing fissure sealants applied by 
5th grade dentistry students. Two different observers 
examined the fissure sealants. Total retention (TR), 
partial retention (2/3) (PR1), partial retention (1/3) 
(PR2), and total loss (TK) were used during the control 
(12).  

 

The study’s inclusion criteria: 

- 9–15-year-old patients  

- Healthy patients 
- Pits and fissures free of caries 
- Approximal caries-free teeth 
- Permanent molars and premolars 
 

The study’s exclusion criteria: 

- Patients under the age of nine 
- Patients older than 15 years  
- Children with systemic disorders (heart and 

kidney disorders, patients with syndrome) 
- Rotten fissures and pits 
- Approximal caries teeth  
- Permanent anterior teeth 
 

 
Statistical analysis 

 
SPSS Statistics V26 (IBM SPSS Inc., Armonk, NY, 

USA) was used for statistical analysis within the scope 
of the study. Categorical data were presented as 
numbers and percentages. The statistical significance 
level in the study was set at p<0.05. 
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Results 
 

When all of the data were analyzed, it was 
discovered that fissure sealant was used on 128 teeth 
in the right maxilla. With 102 teeth, the overall 
retention rate was 79.7%. In the left maxilla, 133 teeth 
were sealed with fissure sealant. With 89 teeth, the 
overall retention rate was 66.9%. In the right mandible, 
134 teeth were sealed with fissure sealant. With 92 
teeth, the overall retention rate was 68.7%. In the left 
mandible, 121 teeth were sealed with fissure sealant. 
With 79 teeth, the overall retention rate was 65.3%. 
Thus, total retention in the right maxilla was found to 
be statistically different from the other quadrants (p < 
0.05) (see Table 1). 

The tooth with the highest total retention was 
number #17 (100%), followed by tooth number 15 
(83.7%). Total loss, on the other hand, was most 
prevalent in teeth #26 and #47, with a 50% rate (see 
Table 2). When the findings for tooth number #14 are 
compared by age, there is a statistically significant 
difference (p = 0.001). In 9-year-old patients, the total 
loss rate for tooth number 14 was 50%, and in 11-year-
old patients, the total loss rate was 11.1%. Other age 
groups showed no total loss. There was a statistically 
significant difference in findings related to tooth 
number #24 based on age (p = 0.001). While tooth 
number #24 had a 50% total loss rate in 9-year-old 

patients, no total loss was found in other age groups. 
Total retention was found in 100% of the teeth 
examined in participants aged 10 to 16 (see Table 3). 

 

Table 1. Comparison of development following fissure procedures based on tooth regions  

  
Number of 
Inspected 

Teeth 

Partial 
Retention 

2/3 Available 

Partial 
Retention 

2/3 Available 
Total Loss Total Retention 

Maxilla right 128 12 (9.4%) 2 (1.6%) 12 (9.4%) 102 (79.7%) 

Maxilla left 133 8 (6.0%) 10 (7.5%) 26 (19.5%) 89 (66.9%) 

Mandibula right 134 10 (7.5%) 6 (4.5%) 26 (19.4%) 92 (68.7%) 

Mandibula left 121 14 (11.6%) 6 (5.0%) 22 (18.2%) 79 (65.3%) 

 
Table 2. Comparison of findings after fissure procedure according to tooth numbers 

  
Tooth 

Number 

Number of 
Inspected 

Teeth 

Partial Retention 
2/3 Available 

Partial 
Retention 1/3 

Available 
Total Loss 

Total 
Retention 

Maxilla right 

14 51 4 (7.8%) 2 (3.9%) 4 (7.8%) 41 (80.4%) 

15 49 6 (12.2%) 0 (0%) 2 (4.1%) 41 (83.7%) 

16 22 2 (9.1%) 0 (0%) 6 (27.3%) 14 (63.6%) 

17 6 0 (0%) 0 (0%) 0 (0%) 6 (100.0%) 

Maxilla left 

24 53 4 (7.5%) 2 (3.8%) 4 (7.5%) 43 (81.1%) 

25 52 4 (7.7%) 6 (11.5%) 10 (19.2%) 32 (61.5%) 

26 20 0 (0%) 2 (10.0%) 10 (50.0%) 8 (40.0%) 

27 8 0 (0%) 0 (0%) 2 (25.0%) 6 (75.0%) 

Mandibula 
right 

34 59 2 (3.4%) 0 (0%) 18 (30.5%) 39 (66.1%) 

35 45 4 (8.9%) 2 (4.4%) 4 (8.9%) 35 (77.8%) 

36 23 4 (17.4%) 2 (8.7%) 4 (17.4%) 13 (56.5%) 

37 7 0 (0%) 2 (28.6%) 0 (0%) 5 (71.4%) 

Mandibula 
left 

44 55 8 (14.5%) 2 (3.6%) 10 (18.2%) 35 (63.6%) 

45 42 2 (4.8%) 0 (0%) 6 (14.3%) 34 (81.0%) 

46 20 4 (20.0%) 4 (20.0%) 4 (20.0%) 8 (40.0%) 

47 4 0 (0%) 0 (0%) 2 (50.0%) 2 (50.0%) 
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When the findings for tooth number 35 are 
compared by age, there is a statistically significant 
difference (p = 0.001). The total loss rate for tooth 
number 35 was 100% in patients aged 9 to 10, but that 
was not the case in other age groups. Total retention 
was found in 100% of the teeth examined among the 13- 
and 16-year-old participants. When the findings for 
tooth number 44 are compared by age, there is a 
statistically significant difference (p = 0.012). The total 
loss rate for tooth number 44 was 100% in 10-year-old 

patients but not in 9-, 13-, or 16-year-old patients. 
Total retention was found in 100% of the teeth 
examined among the 9- and 16-year-old participants. 
When the findings for tooth number 45 are compared 
by age, there is a statistically significant difference (p 
= 0.001). While total loss for tooth number 45 was 100% 
in patients aged 9 and 10, there was no total loss in 
patients aged 13, 14, 15, and 16. Total retention was 
found in 100% of the teeth examined among the 13-, 
14-, and 16-year-old participants (see Table 4).

 
 

 

Table 3. Age-Related comparison of teeth 14 and 24 findings 

 

 

p 
Partial Retention 

2/3 Available 
Partial Retention 

1/3 Available 
Total 
Loss 

Total Retention 

    14    

Age 9 
n 0 2 2 0 

0.001 
% 0.0% 50.0% 50.0% 0.0% 

 24  

Age 9 
n 0 2 0 2 

0.001 
% 0.0% 50.0% 0.0% 50.0% 

 

 

Table 4.  Age-related comparison of findings for teeth 35, 44, and 45  

 

 

p 
Partial Retention 

2/3 Available 
Partial Retention 

1/3 Available 
Total Loss Total Retention 

35 

Age 

9 
n 0 0 2 0 

0.001 
% 0.0% 0.0% 100.0% 0.0% 

10 
n 0 0 2 0 

% 0.0% 0.0% 100.0% 0.0% 

44 

Age 9 
n 0 0 2 0 

0.012 
% 0.0% 0.0% 100.0% 0% 

45 

Age 

9 
n 0 0 2 0 

0.001 
% 0.0% 0.0% 100.0% 0.0% 

10 
n 0 0 2 0 

% 0.0% 0.0% 100.0% 0.0% 
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Discussion 
 
The success of the fissure sealant depends on the 

material properties, the practitioner’s emphasis on 
isolation, the proper placement of the material on the 
tooth surface, the type and duration of irradiation, the 
sealing, and the enamel properties of the applied 
tooth. 

Years of research have revealed that pit and 
fissure sealants are effective in preventing the 
formation of caries, and the long-term success of 
fissure sealants in permanent teeth has been 
demonstrated (13). After two years of follow-up, 
fissure sealants applied to primary or permanent molar 
teeth reduced the risk of caries by 76%, according to a 
systematic review. Furthermore, after a follow-up 
period lasting seven years or longer, cavities were 
found in 29% of children and adolescents who used 
fissure sealants, compared to 74% of those who did not 
use them (14, 15). 

According to Ulusu et al.’s 2012 study, the most 
important factor in fissure sealant retention is the 
isolation of the tooth from saliva. At the same time, 
they stated that, despite the fact that their studies 
were carried out by fifth grade dentistry students under 
the supervision of two specialist pedodontists, they 
believed the amount of losses was high due to 
application errors caused by the students’ 
inexperience. Similarly, in our study, fifth grade 
dentistry students performed applications under the 
supervision of expert pedodontists. We also believe 
that the students made mistakes in their applications 
due to their lack of experience, which is why the 
overall retention rate is so high (16).  

According to a 2009 study, saliva contamination 
during fissure sealant application in teeth that have not 
completed eruption will affect mechanical retention, 
and fissure sealant retention will decrease (17). Topal 
et al.’s study supports this study by stating that fissure 
sealant application is required in erupting teeth and 
that it is difficult to place the material while 
preventing moisture contamination (18). In our study, 
applications to premolar teeth among participants aged 
9 to 10 resulted in a high rate of total loss. This 
circumstance leads us to believe that these teeth were 
not isolated because they did not fully erupt. 

The lack of cooperation and awareness of parents 
of young children reduces the effectiveness of 
preventive practices. The sealant material has a more 
difficult time penetrating deep pits and fissures (19). 
The material’s viscosity increases, making it more 
difficult to penetrate pits and fissures and decreasing 
its retention. Furthermore, the material’s success 
influences the surface tension, polymerization 
shrinkage, and thermal expansion coefficient (20, 21).  

Inadequate preparation of the enamel surface 
prior to etching has a negative impact on the bonding 
of fissure sealants to the enamel. The inability of 
children to use a rubber dam, as well as the movement 
of cotton with swallowing and tongue movements in 
isolation with cotton rolls, easily causes contamination 
of the tooth surface. As a result, it is predicted that 
fissure sealants applied with the assistance of auxiliary 

personnel in isolation with cotton rolls would be more 
effective (22). The rate of total retention in the maxilla 
was found to be high in our study. These findings may 
be attributed to the difficulty of cotton placement and 
isolation in the lower jaw, particularly in the lingual 
region. 

 
 
 

Conclusions 
 

When all of the results are considered, the effect 
of fissure sealant applications in preventing caries is far 
too significant to be overlooked. For these processes to 
survive, attention should be paid first and foremost to 
surface preparations and isolation. It is important to 
remember that their retention is dependent on a 
variety of factors, and their success will increase with 
the right indications. 
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