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Abstract 

The use of anatomic grooves or pits and fissures on the occlusal top of permanent grinders retains food scraps and 

increases the formation of caries. Inserting and fastening these exposed regions with pit-and fissure sealants has 

the potential to avert the occurrence of these injuries in teeth. The tools used for such process have the shape of a 

resin based and a glass ionomer cement (referred to as GIC hereafter). This study aims to compare white spot index 

(ICDAS) after applying resin based and fissure sealant glass ionomer, and to determine the more efficient types of 

material over a long period of time method. This study uses experimental pre-test and post-test methods. The 

research population consists of grade I, II, and III elementary students from the Elementary School No.2, Central 

Cupak, Padang. Samples were obtained through purposive sampling. The research involves 2 types of sample each 

of which consists of 30 children who were given resin based sealant application as well as glass Ionomer. 

ICDAS-II index was used to assess white spot index following one year application. The research data was 

analyzed with SPSS Statistics through unpaired t-test. The result shows that there is no major distinction between 

resin based sealant application and glass ionomer cement following one year application(p = 0,23). This study 

concludes that resin based sealants and glass ionomer cement constitute valuable pit and fissure sealant materials. 

The reaction of these materials must be evaluated over a longer period to determine the mean retention period and 

to confirm if a new application is needed.  
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1. Introduction 

A Film of plaque is caused by many circumstances. Such persistent bacterial infection causes the demineralization 

and the damaging of the hard tissues through the production of acid originating in bacterial fermentation of the 

food remains amassed on the tooth. Roughly 36% of the Minangkabau people have dental caries in their 

permanent teeth (Karpiński & Szkaradkiewicz, 2013).  

Tooth problems such as tooth decay or gingivitis is the most frequent oral cavity infection in Indonesia. According 

to the Household Health Survey (SKRT), caries prevalence was 90.05% in 2004. Based on the 2013 Basic Health 

Research (RISKESDAS), DMF-T Index was 4.6 nationwide, while it was 4,7 in West Sumatera. DM-T rises 

according to age. The 2007 Padang Basic Health Research points at carries as one of the most frequent tooth 

problems in West Sumatra (52% prevalence). Data, as recent as 2013 show a prevalence of 56%. 

Cavity is the final phase of a continuing decrease of the mineralized surface of a tooth. It is a hushed affection 

relying on the existence of plaques of film as well as the exposure to sugar. These are decisive factors in the 

development of dental infection (Cury, Maria, Tenuta, & Enamel remineralization, 2009). Regression period from 

non-cavitated caries to clinical caries (cavitation) on smooth surfaces is estimated to 18 months ± 6 months. Peak 

rates for the incidence of new lesions occur 3 years after the eruption of the tooth. Occlusal pit-and-fissure lesions 

develop more rapidly than smooth-surface caries. Poor oral hygiene and frequent exposures to sucrose-containing 

or acidic food can produce noncavitated (“white spot”) lesions (first clinical evidence of demineralization) in 3 

weeks (Heymann, Swift, Ritter, & Sturdevant, 2013).  

Comparison of Caries Occurence Between Resin Based and Glass 

Ionomer Based Pit and Fissure Sealants in Young Permanent Molars 

After One Year Application 
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Caries lesions may affect the teeth in the primary dentition as soon as they erupt into the oral cavity. Some children 

often have a high degree of destruction in this region. This may reduce chewing efficiency, promote 

para-functional habits—such as tongue interposition—causing the loss of vertical dimension, and affecting 

aesthetics, with intense psychological repercussions (Bönecker, Abanto, Tell, & Oliveira, 2012).  

The risk factors of caries are: past caries experience, pit and fissure structures (whereby young patients who have 

had huge pits and fissures are most likely to have caries). Permanent molars seemed to be prone to decay following 

four years of appearance (Azarpazhooh & Main, 2008). Although permanent molars are the most often affected 

teeth in early age, people tend to neglect them as their think their would be replaced by new ones as they grow 

older. 

The use of anatomic grooves or pits and fissures on the occlusal top of permanent grinders retains food scraps and 

increases the formation of caries. Inserting and fastening these exposed regions with pit-and fissure sealants has 

the potential to avert the occurrence of calvity. Some of the elements used for such process are resin based and a 

glass ionomer cement. Because they have the ability to avert the occurrence of lesions, pit-and fissure sealants are 

efficient cavity management techniques (Wright et al., 2016). They are some of the most used cavity prevention 

methods. In fact, 80% of cavity develop in the pits and fissures of the tooth, which is a fit for the accumulation of 

plaques and the lack of fluoride (Morales-Chávez & Nualart-Grollmus, 2014).  

1.1 Objectives  

This study aims to compare the white spot index (ICDAS) after the application of resin based with fissure sealant 

glass ionomer, and to see the more efficient types of substance over a long period of time method. This study also 

aims at comparing caries index after resin based and GIC fissure sealants were applied on the surface of young 

permanent molars for a year. 

2. Methods  

The method used in this research is experimental pre-test and post-test . The research population includes grade I, 

II, and III students from the Primary School No. 2, Central Cupak, Padang. Purposive method was used to collect 

data, which consist of two categories: the 1rst category is made up of thirty students given Glass Ionomer Based Pit 

And Fissure Sealants. 2nd category is also composed of the same number of students who were given  the same 

substances. Before applying the substances, teeth were slowly rinsed with water and pumice stone mixture by 

using pointed bristle brushes to rid them of debris. Isolation was carried out with cotton rolls for salivation flow 

control. In the first group, tooth surfaces were dehumidified with an air syringe and corroded with 37% phosphoric 

acid followed by a 30 second rinse , and then dried with air for 15 seconds. The etched surface appeared whiter. 

Sealant materials were applied to polymerization with light curing. Occlusion was checked with articulating paper. 

In the second group, a mixture of powder and one drop of water was used on each tooth for a minute. Dentine 

conditioner was used to remove the biofilm and to set the cement properly to the tooth surface for a better sticking. 

The teeth were washed lightly for 60 seconds, then dried. After the application of pit and fissure, the teeth were 

flushed for 20-30 seconds. GIC and varnish were applied to pit and fissure. Occlusion was checked with 

articulating paper. The evaluation was performed at 1sr, 3rd, 6th, 12th over the course of one year. White spot index 

was measured with ICDAS index. Score of ICDAS (Shivakumar, Prasad, & Chandu, 2009). 

3. Results 

The research subjects are composed of 63% male whose average age is 14.18 ± 7.15 and 27% female whose 

average age is 8.20 ± 5.91. Based pit and fissure sealant resin was given to 30 samples while 30 others received 

glass ionomer. 

 

Table 1. Age of subjects by gender 

Age Gender n % Mean  

6-9 years old 
Male  38 63 7,15±14,8 

Female 22 27 8,20±5,91 

 

ICDAS Index II white spot usage-based fissure sealants was measured with glass ionomer resin following a 12 

month usage. 
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Table 2. ICDAS Index II white spot resin-based fissure sealants with glass ionomer resin after 1,3,6, and 12 months 

Variable n 
Mean±SD  

1st  3rd  6th 12th  

Resin based 30 0,00± 0,00 0,00± 0,00 0,00± 0,00 1,07± 0,8 

GIC 30 0,00± 0,00 0,00± 0,00 0,00± 0,00 0,98± 1,01 

 

Test analysis was performed by using T-test to find out the distinction between based fissure sealants and glass 

ionomer resin following a 12 month usage. 

4. Discussion 

The present study was carried out at Central Cupak Elementary School No. 02 on students aged from 6 to 9. 

Resin-based pit and fissure sealants were given to 30 students while 30 others received glass ionomer cement pit 

and fissure sealants. This research revealed that no significant distinctions exist between glass ionomer-based 

fissure sealants and fissure sealant based resin after 1 year usage with value of p = 0,23 (p<0,05).  

This result is in line with the findings of Chavez (2014). No statistical significance was noticed after 6 months. 

Resin sealant retention was identical with that of the glass ionomer cement after 6 months. Sealant retention was 

higher on maxillary teeth than on mandibular teeth (Morales-Chávez & Nualart-Grollmus, 2014). This study is 

also in line with that of Çubukçu (2009), which found that caries preventive efficacy and survival rate of GIC is 

inferior to resin based sealant following a 12 month usage (Journal, Stomatology).12 The study by Graciano (2015) 

evaluated sealant retention in two-month interval (2nd, 4th, 6th, 8th, 10th and 12th) over the course of one year.  

Pit and fissure sealants is a thin layer of plastic placed on the masticatory surfaces of teeth to protect them from 

tooth decay. Indeed, these faces have pits and furrows in which the bacteria will nest and produce an acid that 

causes tooth decay. Even with good brushing, it is often difficult to clean these areas well. The dental sealant 

therefore makes it possible to "seal" these pits and furrows in order to prevent bacteria from entering them 

(Simonsen & Neal, 2011).  

In this study, both materials showed satisfactory clinical behavior after a six month application. One of the agents 

that help promote a better clinical behavior of GIC sealant is the presence of resin components that improve the 

material viscosity and the mechanical and physical properties, thus increasing the retention rate of the material. 

Moreover, according to Clinpro’s manufacturer, material retention should last 6 months, because this is the mean 

period between dental appointments (Ubramaniam et al., 2015).  

GIC could be employed as a temporary preventive means when there are indications for placement of a resin-based 

sealant. But concerns about moisture control may compromise such placement (Beauchamp et al., 2008). In light 

of what precedes, we conclude that, under field conditions where moisture control might not be effective, a 

high-viscosity and less technique-sensitive GIC can be used as a feasible and effective sealant, which is equivalent 

to its resin counterparts (Oba, Dülgergil, Sönmez, & Doǧan, 2009). Fissure sealants are also predictors of better 

emotional well-being. Any preventive dental services, such as fissure sealants, may have an effect on the children’s 

emotional well-being domain of oral health quality of life which is so important to support children in school age 

activity. Having more than four fissure sealants reduced the odds of having emotional stress by 46% (Alsumait et 

al., 2015).  

There is no difference of ICDAS index between the use of resin based and glass ionomer cement pit and fissure 

sealant. Each of these elements has different potency during one year.  

5. Conclussion  

There is no remarkable difference of caries index ICDAS-II between the aplication of resin based and glass 

ionomer cement pit over 1 year usage. Both materials are efficient as pit and fissure sealants. Notwithstanding, the 

analysis of behavior of this material should be assessed for a longer period to know the mean retention period and 

verify whether a new application is required. This research is expected to be an input for the government of 

Indonesia, especially Padang local government, in making health policies. Fissure sealants based on resin and 

glass ionomer materials can prevent caries in young permanent teeth. 
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