Fissure sealing-Restorative Dentistry Lecture note

Indications

Sealing of susceptible pits and fissures is carried out as soon after eruption as possible. First, second, and third permanent molars are obvious candidates, but all molars are not automatically fissure sealed. Where plaque control is good (and this should be checked with disclosing solution) and where no lesion is visible, a sealant is not needed. However, caries or missing teeth which have been extracted because of caries in a child’s mouth indicate caries risk and will favour the use of sealants. Similarly, if a young adult requires restoration of one second molar, fissure sealing the remaining second molars seems to be a logical preventive measure. Fissure morphology is also relevant. A fissure pattern of shallow rounded grooves is unlikely to decay, but a deep fissure pattern is more susceptible since it is difficult to clean. Where the dentist believes that the patient’s diet contains frequent sugar intakes or when poor oral hygiene cannot be improved – for example where patients are mentally or physically disabled – fissures should be sealed. Children with significant medical conditions which put them at risk from the consequences of dental disease should also be offered sealant treatment. These medical conditions include cardiac problems, immunosuppression, bleeding disorders, blood dyscrasias, and metabolic and endocrine problems. Finally, the tooth to be fissure sealed must be capable of being isolated from salivary contamination since contamination while placing the sealant is the most common cause of failure. At best, salivary contamination will result in the sealant falling off, with no permanent harm. At worst, however, the sealant will be partly retained but leak, so that caries can progress beneath it, safe from salivary protection, fluoride ions, and detection by the dentist. Therefore good isolation from saliva is an essential part of the clinical technique, with a rubber dam being the preferred method.

Clinical technique for resin sealers

Anaesthesia and isolation

If necessary, a little local anaesthetic is infiltrated or topical anaesthetic is applied to avoid discomfort from the rubber dam clamp.

Cleaning

The tooth surface to be etched and sealed may be cleaned with a bristle brush in a handpiece and a pumice and water slurry. Oil-based polishing pastes or those containing fluoride should not be used, as these may interfere with etching. The pumice is washed away using the three-in-one syringe. Some dentists clean the fissure with a high-pressure spray of sodium hydrogen carbonate; this is known as ‘air polishing’. This is similar to ‘air abrasion’ as already described in earlier posts. In this format a high-velocity air stream contains soft sodium bicarbonate powder (baking soda), shrouded by water, and has little cutting effect on intact enamel. The powder is water-soluble and is easily removed after cleaning.

Etching

The tooth is now etched with phosphoric acid (30–50 per cent). The acid etchant is supplied by the manufacturer in the form of a coloured gel. The etchant is applied over the whole occlusal surface extending onto the lingual or buccal surface where grooves require sealing. Etching the entire occlusal surface avoids the danger of covering an unetched surface with sealant and thus inviting leakage. The acid can be applied with a brush, or alternatively the gel can be placed accurately with a disposable syringe and blunt needle. As soon as the complete area to be etched is covered with acid, the time is noted and the enamel is etched for 15–20 seconds.

(a) A brush is used to apply the etchant gel over the occlusal surface of the tooth to be fissure sealed. (b) Dried etched enamel appears matt, white, and frosty. (c) The sealant is applied to the etched surface using a small disposable brush or a syringe with a disposable tip. (d) Light-curing a fissure sealant. (e) A fluoride-containing varnish is applied to the etched enamel at the periphery of the restoration where it has not been covered with sealant.
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Washing

After 20 seconds the acid is washed away. Initially a water jet from the three-in-one syringe is used to remove most of the acid. If a rubber dam is not in place, careful aspiration is important to avoid damage to soft tissue by the acid. After approximately 5 seconds of water, the air button is also pressed, forming a strong water–air spray which should be played over the etched surface for 20–30 seconds. With coloured gels, it is tempting to stop washing when the colour has gone. However, the purpose is not just to remove the surplus acid, but to flush the precipitates out of the newly formed etch pits, and this takes a full 20–30 seconds.

Drying

Many fissure sealants are still based on hydrophobic resins and so a careful drying regime is required. It is good practice to check that the airline is not contaminated by water or oil by blowing it at a clean glass or paper surface. The tooth surface is now thoroughly dried with air from the three-in-one syringe. This drying is most important since any moisture on the etched surface will stop penetration of the hydrophobic resin into the enamel. A minimum of 15 seconds drying is recommended. At this stage the etched area should appear matt, white, and frosty. With a rubber dam, there should be no danger of salivary contamination of the etched surface. If this does occur, however, it is essential to re-etch the enamel because adherent organic material in saliva will block the pores and it cannot be removed completely, even by vigorous washing.

Applying the sealant

Fissure sealants are supplied both as light-curing and chemically-curing materials. A light-cured resin does not require mixing but a chemically-cured resin has two components which are gently mixed together with a brush.

A sealant is applied to the etched surface using a small disposable brush or applicator supplied by the manufacturer.

The sealant is applied to the etched pits and fissures and up the etched cuspal slopes. If a light-cured material has been chosen, the light should be placed directly over the sealant but should not touch it. With a molar tooth, if the light source is of a smaller diameter than the tooth it should be directed at the distal part of the occlusal surface for the full curing time recommended by the manufacturer of the resin and then moved mesially for a similar period. Any buccal or palatal groove or pit should be similarly cured with the light source directly over it. Since the polymerizing lights are potentially damaging to the operator’s eyes, special eye-protective glasses should be used or the dental nurse should hold a special filter screen in the operator’s line of vision. Some lights Fissure sealing 123 have protective cups which can be placed over the end of the light guide. Most chemically-cured sealants polymerize in 1–3 minutes and the manufacturer’s instructions should be followed. The outer surface layer of any sealant will not polymerize due to the inhibiting effect of oxygen in the atmosphere. The sealant will therefore always appear to have a greasy film after polymerization. Finally, a fluoride-containing varnish may be applied to the etched enamel at the periphery of the restoration where it has not been covered with sealant.

Checking the occlusion

The rubber dam is now removed and the occlusion checked with articulating paper. Whilst it is considered acceptable to allow any high spots to be abraded away when unfilled resin fissure sealants are used, with the lightly-filled materials it is wiser to reduce high spots by grinding with a small round diamond stone in a low-speed handpiece.

Clinical technique for glass ionomer cement sealers

The authors would rarely choose a glass ionomer cement for fissure sealing because the scientific evidence on retention and caries prevention has shown these not to be as effective as resin sealants. It is possible that the fluoride in the material may exert a cariostatic effect. However, they are the material of choice on an erupting tooth, where oral hygiene is poor, caries risk is high, and good moisture control is difficult. They should be considered a temporary measure in these circumstances. The tooth to be sealed is isolated and the fissure is cleaned with 10 per cent polyacrylic acid-conditioning agent, supplied by the manufacturer, for 20 seconds. It is then washed and dried, and the glass ionomer material, mixed to a flowable consistency, is applied along the fissure and firmly burnished into position. Excess material is easily removed with the burnisher. Although glass ionomer will almost certainly be less well retained than a resin-based system, the material may have a protective effect for high-risk fissures whilst the tooth is at its most vulnerable: in this situation a resin sealant would not work because the tooth may be impossible to isolate satisfactorily.


 

A glass ionomer fissure sealant which has been in place for 14 years.

The sealant restoration (or preventive resin restoration)

Indications

The sealant restoration was born out of the use of pit and fissure sealants. It is a natural extension of the technique where pit and fissure decay is confined to one area in the fissure system. The technique restores the carious area and seals the rest of the fissures. The restoration is indicated where a cavity is present (either a microcavity in the enamel, or a cavity with dentine at its base). The lesion will usually be visible on a bitewing radiograph as an area of radiolucency in the dentine.

Clinical technique

(a) a lower second molar isolated with a rubber dam prior to placing a sealant restoration.

(b) Enamel is removed to gain access to obvious caries.

(c) Soft caries over the pulp is removed.

(d) Exposed dentine is covered with a calcium hydroxide-containing cement: smaller amounts of this type of cement would be used nowadays – simply covering the deepest dentine, close to the pulp.

(e) A second layer of glass ionomer lining may be placed in a deep cavity.

(f) The enamel walls of the cavity and the occlusal surface of the tooth are etched with acid.

(g) Etched enamel after washing and drying.

(h) Bonding resin is applied to the cavity walls and occlusal surface.

(i) The cavity is filled with composite resin. Use of the glass ionomer lining in this tooth allowed the composite to be placed and cured in a single 2 mm

increment.

(j) A fissure sealant is applied to the whole occlusal surface.

(k) The occlusion is checked with articulating paper which will locate areas of occlusal contact with a coloured mark.
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