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Pit and fissure sealant                           Dr. Azhar      lec -8- 

         Pit and fissure sealant it's an additional preventive tool to halt caries 

progression. Caries potential is directly related to the shape and depth of 

the pits and fissures. The success of fluoride in caries prevention on 

smooth tooth surfaces has made caries primarily a disease of pits and 

fissures of the tooth. The cariostatic properties of sealants are attributed to 

the physical obstruction of the pits and grooves. This prevents the 

penetration of fermentable carbohydrates, and so the remaining bacteria 

cannot produce acid in cariogenic concentration. Sealants are effective 

caries prevention agent to the extent they remain bounded to teeth. 

Sealants are material that are chemico-mechanically retained within the 

pit or fissure, and thus prevent the penetration bacteria and there is no 

marginal leakage, such vulnerable sites remain free of caries.  

     Pit& fissure sealant can be defined as " a cement or resin material 

which is introduced into unprepared occlusal pits and fissures of caries 

susceptible teeth forming a mechanical and physical protective layer 

against the action of acid producing bacteria and their substrate".  

         The epidemiological studies shown that the molar pit and fissure are 

the most likely to become carious. Occlusal caries   has been shown to 

occount for 83% of the total caries in children between 5 and 17 years of 

age (in the UK).  

        In 1955 Buonocore wrote about the technique of acid etching as 

being a simple method of increasing the resin materials to dental enamel. 

He used 85% phosphoric acid to etch enamel for 30 seconds. This 

produces a roughened surface at a microscopic level, allowing 

mechanical bounding of low viscosity resin materials. By 1965 Bowen 

and others developed the Bis-GMA resin, which is the chemical reaction 

product of bisphenol A and glycidyl methacrylate. Urethane 

dimethacrylate and other dimethacrylates are alternative resins used in 

sealant materials. For the chemically curing sealant, a tertiary amine 

(activator) in one component was mixed with another component 

containing benzoyl peroxide, and their reaction produces free radicals, 

thus initiation polymerization of the sealant material. The other sealant 

materials are activated by an external energy source. The early light-

activated sealants were polymerized by the action of the ultra violate rays 
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(which are no longer used) on a benzoin methyl ether or higher alkyl 

benzion ethers to activate the perioxide-curing system. The visible light-

curing sealants have diketones and aromatic ketones, which are sensitive 

to visible light in the wave length region of 470 nm (blue-light). Some 

sealants contain filler, usually silicon dioxide micro fill or even quartz.  

Types of pit and fissure sealants according to:  

1- Generations. 

a- First generation sealants which activated by ultra-violet light, no 

more used, as u-v light is harmful to the body. 

b- Second generation sealants which is chemical curing resins, 

based on catalyst-accelerator system e.g. Concise (3M) 

c- Third generation sealants which activated by visible light e.g. 

Fissurit (Voco) Delton (Johnson & Johnson). 

d- Fluoride containing sealants which have double protection. 

2- Fillers.  

a- Free of filler which is flow better. 

b- Semifilled which is more resistant to wear. 

3- Colour of the sealants. 

a- Clear which is more esthetic but difficult to detect at recall 

examination. 

b- Tinted: - can be easily identified.  

c- Opaque: - can be easily identified. 

          Recently, glass-ionomer cements (GICs) and resin modified GICs 

have also been introduced as caries preventive fissure sealants. These 

materials should not be regarded as semi permanent fissure sealants, but 

as efficient, slow-release fluoride agents, in whom the depleted fluoride 

reservoir can be replenished from fluoride sources as varnishes, gels, etc. 

placement of GICs would be more appropriate during eruption, when the 

fissures are most caries susceptible, even though most of the GICs 

material is lost shortly after full eruption, by which time the risk of caries 

in these fissures is negligible.  

Newer materials as fissure sealant (1966- present day) 

1- Cyanoacrylate resine. 

2- Urethane resins. 

3- Bis-GMA resins 
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4- Glass ionomer cements. 

5- Resin-modified glass ionomer cements. 

Procedure of pit and fissure sealant application:- 

1- Polish the tooth surface: 

Remove plaque and debris from the enamel and the pits and 

fissures of the tooth. Any debris that is not removed will interfere 

with the proper etching process and the sealant penetration into the 

fissures and pits. Polishing can be carried out by using prophylaxis 

cup and pumice.  

2- Isolate and dry the tooth surface:- 

Rubber dam provide the best isolation of the tooth from the 

salivary contamination.  

3- Etch the tooth surface:- 

The tooth should be etched with a 37% of orthophosphoric acid for 

15-30 seconds. The etchant should be applied to all the pits and 

fissures with at least a few millimeters beyond the final margin of 

the sealant. Do not allow the etchant to contact with soft tissue. If 

this occurs, rinse the soft tissue thoroughly.  

4- Rinse the tooth:- 

The tooth should be rinsed for approximately 15 seconds.  

5- Isolation and dry the tooth:-  

The tooth is dried until it has a chalky appearance if not we should 

re-etched for 15 second. The moisture contamination at this stage 

of the process is the most common cause of sealant failure. 

6- Apply bonding agent:-  

Apply the intermediate bonding agent and cure it. 

7- Material application:- 

The sealant material is then applied to the tooth according to the 

manufacturer's directions. Be careful not to incorporate air bubbles 

in the material. After the sealant has set, the operator should wipe 

the sealant surface with a wet cotton pellet. This allow for the 

removal of the air-inhibited layer of the non-polymerized resin. 

Failure to perform this step will leave an objectionable taste in the 

patient's mouth.  

8- Evaluation the sealant:-  
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The sealant should be evaluated visually and tactically. If there are 

any deficiencies in the material, more sealant material should be 

applied. 

9- Check occlusion:- 

Check for occlusal high points and if present correct them. 

10- Retention and periodic maintenance:- 

It is necessary to re-evaluate the sealant at recall visits. If there has 

been any sealant loss, new sealant can be applied over the old 

material. 

*Note:- polyacrylic acid is used to prepare fissures for sealing with glass-

ionomer cements. This procedure should be regarded as a chemical 

conditioning of the surface and not an etching treatment. The reaction 

between GIC and the dental tissues is chemical, and the bond strength is 

considerably weaker than that achieved with the acid-etching technique.  

Pit and fissure sealants require:- 

1- Good moisture control when being placed. 

2- Clean surfaces. 

3- Appropriate etching and drying time. 

4- Appropriate coverage of the surface. 

5- Checking occlusion for interferences. 

6- Regular monitoring and maintenance after placement. 

Indication of the sealant:-    

     Originally routine application of sealant was recommended for all 

posterior deep occlusal fissure, fossa or lingual pit present in teeth. 

1- Sound teeth, with many occlusal lesions or with few proximal 

lesions. 

2- If pits and fissures are separated by transverse ridge, a sound pits or 

fissure may be sealed. 

3- Deep narrow pits and fissures. 
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4- Recently erupted teeth (within three years). 

       Thus, teeth in caries free patient and caries free occlusal surfaces, 

which have been fully erupted for more than 3 years, do not need 

application of sealant. While where caries has affected one or more 

permanent molar teeth (and those who have experience of caries in 

primary teeth) the remaining sound fully erupted pits and fissure should 

be sealed. Preventive program for the occlusal surfaces of the molars, 

selected at the beginning of the molar eruption. The aims are maintain 

caries-free occlusal surfaces and, at the most, use of a fissure sealant or 

so-called" fissure blocking".  

     The sealant of primary teeth may be advised where a child or a young 

person is compromised in some way for the development of caries and / 

or its treatment, while in adult; the sealant should be placed if there is 

evidence of existing or impeding caries susceptibility as would occur 

following excessive intake of sugar or as a result of drug or radiation 

induced xerostomia. In all cases it’s the disease susceptibility of the tooth 

that should be addressed not the age of the individual. 

The decision to place sealant on sound teeth based on:-  

1- Oral hygiene of the patient. 

2- Individual history of dental caries. 

3- Dietary habits. 

4- Patient cooperation and reliability in keeping recall appointments. 

5- Tooth type and tooth morphology.    

Contra indication 

1- Caries pits and fissures. 

2- Broad, well-coalesced pit and fissures. 

3- Teeth caries free for 4 years or longer. 

4- Many proximal lesions. 

5- Patient's behavior does not permit use of adequate dry field 

technique throughout the procedure. 

Factors affecting sealant retention in the mouth:- 

1- Type of sealants. 

2- Position of teeth in the mouth. 
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3- Clinical skill of the operator. 

4- Age of the child. 

5- Eruption status of the teeth.  

      Plastic sealant is retained better on recently erupted teeth than in teeth 

with more mature surface, while retention better on mandibular teeth than 

on the maxillary teeth, this is possibly due to the fact the  lower teeth are:- 

1-  More accessible. 

2- Direct slight is possible. 

3- Isolation of the teeth is easier. 

4- Gravity aids the flow of sealant in to the fissure. 

      Teeth that have been sealed and then have lost the sealant have had 

fewer lesions than control teeth. This possibly due to the tags that are 

retained in the enamel after the bulk of the sealant has been sheared from 

the tooth. 

Fluoride containing sealants 

      The addition of fluoride to sealants was considered since 1976 and 

efforts to combine the two continue today. Basically, two methods of 

fluoride incorporation are used. In one, a soluble fluoride salt is added to 

unpolymerized resin. After sealant is applied to a tooth, the salt dissolves 

and fluoride ions are released. The other method involves an organic 

fluoride compound which is chemically bound to the resin. Since there is 

no lasting effort on salivary fluoride concentration, any additional benefit 

from the use of the fluoride-releasing sealant would have to be derived 

from fluoride absorbed into the enamel underlying the sealant. 

  The sealant-composite combination 

     In this case a small carious lesion has penetrated to the dentin. A 

clinical series showing the sequence for this conservative preparation and 

restoration that by doing ordinary cavities for carious lesion then filled 

with a light-curing composite or resin-modified glass ionomer. A light-

curing sealant is placed over the remaining susceptible areas and brushed 

into the pit and grooves. 
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