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Abstract: Over time, several sealants have been tried to protect deep fissures and pits on occlusal 

surfaces.  In 1895, Wilson placed dental cement in the grooves and fissures to prevent cavities. In 

1929, Bodecker suggested that deep fissures could be enlarged with a large round burr to make the 

occlusal areas more accessible to self-cleaning, a procedure now known as enameloplasty. In 1923, 

Hyatt advocated the early introduction of small restorations in grooves and fossae before carious 

lesions had a chance to develop. He called this procedure prophylactic odontotomy. Again, this 

procedure is more of a treatment than a preventive approach. Several methods have been used 

unsuccessfully to seal, or to make fissures more resistant to decay. These attempts have included the 

use of topically applied zinc chloride, potassium ferrocyanide, and the use of ammonium silver nitrate. 

Fluorides that protect smooth tooth surfaces are less effective in protecting occlusal surfaces. The use 

of fluorides led to a large reduction in the incidence of surface caries, but also to a smaller reduction 

in occlusal caries in grooves and fossae. 
 

                                                           
1Corresponding author: Crsitina Adriana Dahm Tătaru, Str. Bahluiului, Nr. 1A, Sibiu, România, E-mail: drtataru@yahoo.com, Phone: +40749 214341 

Article received on 16.08.2022 and accepted for publication on 20.12.2022 
 

INTRODUCTION 

In 1968, Keyes drew up a diagram showing the main 

factors involved in the aetiology of dental caries which, by 

acting together, can cause dental caries. These factors were: the 

host (the tooth and its environment, the oral fluid); the substrate 

(fermentable carbohydrates); bacterial plaque (cariogenic 

microorganisms).(1) 

Later, König added the demineralisation time factor 

(duration of action of acids).(2) 

 The major internal favouring factors in relation to carious 

disease are low salivary flow, poor saliva quality, 

unfavourable host factors, chronic diseases, unfavourable 

dental anatomy at micro and macro level, dangerous stage 

in tooth eruption, etc.  

 The external contributory factors may include a cariogenic 

diet, low socio-economic status, unfavourable medication, 

and irregular dental visits.  

 Socio-economic and behavioural factors 

These factors, and in particular the educational factor, 

are the most important at group or population level. Clearly, 

social changes (wars, urbanisation, industrialisation) have 

influenced the pattern of occurrence and evolution of caries. It is 

well established that good hygiene, proper eating habits and 

regular use of fluoride toothpastes especially in children are 

closely correlated with the social level of the parents 

(educational level), dental status, regularity of dental care 

(especially preventive programs) and ethnic-important heritage 

for migrants.(3) 

The socio-economic and educational level of parents 

is much more closely related to the incidence of cavities in 

children than, for example, the frequency of intake of sugar-

containing products. Social class, oral hygiene, dietary habits, 

and fluoride use are factors conventionally linked to caries 

prevalence.(4)  

Initially, it was thought that the onset of occlusal 

groove lesions occurs in the depth of the groove and 

encompasses the deep areas of the occlusal surface before the 

carious process affects the fissure walls and cusp slopes. 

However, it is now known that the onset occurs at the groove’s 

orifice through two independent bilateral lesions in the enamel 

of opposite cusp slopes. Later the lesion encompasses the walls 

of the groove. In its progression, the process follows the 

prismatic structure, and expands. The base of the groove 

demineralises after the two bilateral lesions join at its base. It is 

believed that the orifice and the groove walls demineralize 

before the base of the groove because the presence of an organic 

body can buffer the acidic metabolites of dental plaque and acts 

as a diffusion barrier resulting in reduced acid attack at the base 

of the groove.(5)  

The evolution of the lesion may be influenced by the 

presence of increased amounts of enamel prism proteins 

typically present at the base of the groove. This type of protein 

ensures the resistance to the progression of caries by favouring 

the redeposition of the mineral phase (remineralisation) and 

limiting the access of acids produced by bacterial plaque to 

enamel crystals. 

The demineralisation process is a reversible reaction 

when the saliva pH is neutral and has sufficient calcium 

phosphate ions. Either the dissolution of apatite crystals or the 

buffering capacity of phosphate ions in saliva can inhibit the 

dissolution process by the joint effect of ions. This reaction 

starts the replenishment of partially dissolved apatite crystals, 

and it is known as remineralisation.(6) 

The 6-year-old molar is the most affected by dental 

caries among the permanent teeth and is referred to by Kunzel 

(1988) as the "problem child" of infant dentistry. These carious 

lesions evolve rapidly with coronal amputation and the 

appearance of periapical inflammatory processes that make 
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these molars irrecoverable from childhood. As causes we blame 

the low addressability to the dentist of children of young school 

age, especially due to parents' ignorance of the age of eruption 

of the first permanent molars (six-year-old molars), poor oral 

hygiene and lack of proper brushing skills for these children. 

Most parents notice that milk teeth are not replaced by 

permanent teeth in the child's mouth until the age of 7-8 years, 

when incisors appear, but by then the six-year-old molars are 

already erupted with active carious processes, as oral hygiene 

only starts at this age. Other factors are 6-year-old molar 

mineralization in a period susceptible to metabolic changes 

(ninth month of pregnancy, first years of life), early eruption in 

an oral environment with multiple cavities in temporary teeth, 

rough occlusal relief, predominance of carbohydrates in the 

diet.(7)  

The consequences of 6-year-old molar extractions are 

linked to the time of tooth loss, but the consequences are 

different depending on age. Early extraction of the 6-year-old 

molar leads to morphological and functional changes with 

disruption of chewing and self-cleaning function and the 

appearance of dento-maxillary disharmonies.(8)  

Occlusal cavities are most prevalent among children 

due to the morphology of occlusal surfaces: they are areas where 

plaque stagnates and where toothbrush filaments do not 

penetrate.(9) Probably the most susceptible period for tooth 

decay is the long eruption phase. During this period the enamel 

is immature, and the child and parents are often unaware that a 

new tooth is erupting, thus cleaning in these areas is usually not 

carried out. Preventive measures such as plaque control and 

application of fluoride solutions have a reduced prophylactic 

effect. More effective measures such as the application of 

sealing materials are necessary.(10) 

 

AIM 

Sealing grooves and fissures has proven to be an 

effective method of preventing tooth decay, but the materials 

and techniques used are different. Apart from fluoride, sealants 

do not contain ingredients for preventing tooth decay. Their 

prophylactic function is ensured by their adhesion to the enamel 

surface and the physical filling of grooves and fissures. If the 

sealant remains intact, well adapted, the carious process will not 

be able to form under it. Therefore, retention of sealing 

materials is the first condition for successful sealing. 

 

MATERIALS AND METHODS 

The study was conducted over a period of 1 year 

(2014-20115), and included 32 children and 59 teeth, as it 

followed the evolution of the sealed occlusal surfaces of 6-year-

old molars that met the criteria for sealant application. The six-

year-old molars were examined visually and tactile. The visual 

examination was done on the clean, dry tooth using the air jet.  

Tactile examination was carefully done with a dental probe. The 

use of dental probes has been limited to the removal of plaque or 

food debris, without determining whether a pit or a groove is 

rough. This technique can damage the enamel surface.  

The criteria for including permanent first molars in 

our study were:  

 sufficiently erupted teeth to achieve the necessary sealant 

isolation;  

 teeth without clinically detected cavities 

 teeth that do not show hypoplasia or other developmental 

abnormalities 

 teeth without fillings 

 teeth with deep grooves and fissures susceptible to tooth 

decay.  

The data obtained was entered into an electronic 

database, and then statistically processed. Statistical processing 

of the data was performed using Microsoft Excel 2010. The data 

were collected and recorded in tables, and for a more efficient 

evaluation, pie and column charts were made. 

 

RESULTS 

 The study focused on the patients with recently 

erupted first molars. The age distribution was: 6-7 years-old 

category 11 (34.4%) children and 7-8 years-old category 21 

(65.6%) children. 

 

Figure no. 1. Graphical representation of age distribution in 

patients 

 
The doctor-child relationship can sometimes be 

difficult, but from the study we see a predominance of 

cooperative patients. 

Comparative evolution of the two sealing materials at 

one year is relevant for the fact that a proper retention of the 

material requires that the sealed tooth have a maximum surface 

area, the grooves and fissures are deep and irregular, clean and 

dry at the time of the procedure.  

 

Table no. 1. Distribution regarding the material we used 
Material Intact 

sealer 

Partial detached 

sealer 

Completely 

detached sealer 

Fissurit FX 26 2 1 

ASeal F 15 4 2 

Rainbow Flow 4 2 1 

Keeping the sealant intact is vital for long-term 

success. When the acid etching technique is used there are 

stronger mechanical bonds than the molecular bonds of glass 

ionomers. For this reason, glass ionomer cements are not 

successful when placed in fissures that do not have an orifice. 

Although cement can be applied in such a fissure, it will soon be 

lost through erosion or abrasion. 

 

DISCUSSIONS 

The clinical studies in particular provide evidence of 

the effectiveness of Ketac Molar as a restorative. For the ART 

procedures good three-year data are reported in two separate 

studies (1,3), a further study reporting one-year results.(4) It is 

of value that Ketac Molar, a viscous glass ionomer, has been 

shown to perform well both as a restorative and a sealant when 

placed using the 'press finger technique.(1) 

The high powder to liquid ratio in Ketac Molar gives 

it excellent strength yet allows fluoride release and recharge to 

take place (10), enabling remineralization of the adjacent tooth 

substrate.(6,7)  

The studies reviewed here are an endorsement of 

Ketac Molar in its intended clinical use. Ketac Molar Easymix 

glass ionomer cement has a lower retention rate. As we can see 

at the one-year check, we have complete retention in 53.6% of 

cases, in 25% of cases the sealant is partially detached and in 

21.4% of cases it is missing. According to Boksman et al. 
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(1987) the use of glass ionomer cement showed very poor 

retention with 94% total loss of sealant after six months.(8) 

McKenna and Grundy, however, reported a retention rate of 

93% after 6 months and 82.5% after 1 year.(7) 

A main reason for the loss of glass ionomer cement 

sealing could be inadequate adhesion of the cement to the 

enamel surface. In addition, the cement may be exposed to 

saliva before it has fully cured and could lead to premature loss 

of seal. 

Also irregularities in the occlusal surface can lead to 

the incorporation of air voids, reducing the bond strength  

 

CONCLUSIONS 

Grooves and fossae sealing is the most important 

method of primary prophylaxis alongside plaque control, 

fluoride therapy and food hygiene. This procedure is necessary 

due to the high predisposition of the six-year-old molar to 

cavities.  

It is very important to apprehend dental hygiene from 

an early age, for children to become informed and responsible 

adults.  

The oral cavity in its entirety is constantly changing 

and evolving, which is why the patient should be informed of 

the importance of regular check-ups every six months. 
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