Clinical Aspects of Pit and Fissure Sealant - An Update
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Pit and fissure sealing is a well-established method for
prevention of occlusal caries. Clinical trials reported 80-
969% effectiveness in reducing occlusal caries in the first
year after application, and about 60% effectiveness in the
following 7-10 years (1-4). The objectives of this article are
to highlight two major issues related to the use of pit and
fissure sealants: clinical considerations in selecting the teeth
for treatment and performing the pit and fissure sealant,
and to describe a method for occlusal restoration using
fissure sealant instead of ‘extension for prevention‘.

SELECTION OF TEETH

To maximize the benefit to the patient, it is essential to treat
only those teeth at risk. Thus, careful selection of patients,
teeth and materials is mandatory (5-9). Patients who
are handicapped, mentally retarded, physically or socially
disadvantaged, and children who have had occlusal caries
in the deciduous dentition should have their permanent
molars sealed.

The annual DMFS increment of occlusal caries in
children 6-15 years old in non-fluoridated and fluoridated
communities in the U.S. is about 0.6 and 0.5, respectively
(10). Thus, in order to increase the effectiveness of the
pit and fissure sealant in preventing occlusal caries, teeth
requiring sealing should be treated within 4 years after
eruption (5). Nevertheless, if sealants are applied later than
4 years after eruption, it may still be helpful.

Indeed, it was found that the occlusal caries rate of children
aged 6.5-10 were similar to that of 1316 years old (4, 11,12).
If one first permanent molar has occlusal caries, the other.
three and the second molars should also be sealed (13).
In general, primary molars should be sealed according to
the same criteria as the permanent molars. It is clear that
the presence of a proximal caries should preclude sealant
placement. Premolars should be evaluated separately as
the occlusal caries incidence in premolars is relatively low
(4,13).

Close follow-up of occlusal caries is necessary in caries-free
young individuals. A study of 120 caries-free 17-24 year old
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naval recruits (14) showed that during 4 years of the study,
caries was detected among 37% of the individuals. Of all
lesions, 90% involved the occlusal surface, of which the
majority were on second molars. This study emphasized
the importance of monitoring caries-free individuals, and
may support the application of fissure sealants in young
adults.

SEALANT APPLICATION

Fissure sealant is a technique sensitive procedure.
Adherence to manufacture’s-instructions is imperative. The
first stages of pit and fissure sealant placement are cleaning,
etching, washing and drying (15). '
Ripa (16) clearly stated that pumice and water should be
used for plaque and pellicle removal. Cleaning the enamel
surface with pumice and water is supported by in vitro
studies (17,18). Ferreria (19) and Taylor and Gwinnett
(20) have shown that after cleaning, pumice particles were
impacted in the fissures and could be incorporated into the
sealant resin. Donnan and Ball (21) found no advantage
in performing this cleaning before etching. However, it
should be emphasized that the authors etched the enamel
for 60 sec. The omission of the cleaning using slurry of
pumice with reduced etching time of 20 sec still requires
validation. When used, prophylaxis paste containing oil
and/or fluoride should be avoided (22).

Following cleaning, it is recommended to dredge the fissure
with a blunt probe to remove debris, thus, enabling the
etching solution to penetrate the fissure (23). This procedure
may be important mainly following the wear or partial loss
of the sealant (23). When there is suspicion of caries in the
fissure site, it is recommended to clean the site mechanically
by using the smallest conventional burs, which allows direct
exploration of the fissure. If there is no caries and the
suspected site is restricted to enamel, the operator may
continue to the etching stage. Shapira and Eidelman (24)
have found that mechanical cleaning of the teeth in the
fissure area resulted in a significantly higher retention
rate of gealants placed on maxillary molar teeth.

It has been established that the enamel surface should
be etched as reported by Buonocore (25), and confirmed




by others (26-28). The recommended concentration of
phosphoric acid to be used is 37%. Several authors have
shown that the use of an etchant in gel form was as effective
as liquid etching (29-31), and that there was no difference in
the penetration into occlusal pits and fissures when either
the liquid or gel phosphoric acid etchants were used. The
inability of acid to penetrate a fissure was not dependent
on the form of the acid, but on the presence of debris
within the grooves (31).

The effect of etching time was studied clinically (32-34).
These studies showed that the accepted etching time of
60 sec was disputable and that a 20 sec period may be
adequate (34).

It is essential to dry the teeth before placing the sealant.
If accidental salivary contamination occurs during the
procedure, minimal re-etching (10 sec), washing and drying
is necessary (35).

The retention of self-polymerized sealant was found to be
significantly greater than that of light-cured sealant, one
year after application (36). The reason for this difference
is not completely clear, One possibility is that when placing
light cured sealant, there is not enough time for the material
to penetrate into the etched pores. Indeed, Chosack and
Eidelman (37) found a correlation between the lapse of
time from the application of the sealant until the exposure
to the visible light and the tag length. Following a 20 sec
lapse, the length of tags was 15.53m, as compared with a
self- polymerized sealant which showed a mean tag length
of 23.95 m.

SEALANT AND DENTAL CARIES

Sealed occlusal caries is a particularly difficult problem.
When sealants were first used, some controversies were
raised regarding the outcome of caries sealed in situ. The
maxim of the 1960’s was ‘when in doubt, fill'. This shifted
in the 1970’s to ‘when in doubt, watch® and later it was
changed to * when in doubt, seal* (13).

There is now ample evidence to suggest that if any material
is placed over active caries, it inhibits or stops the spread
of the caries (38-44). However, if there is leakage around or
through the sealant, then recurrent caries is likely. This is
probably the main reason for the current suggestion: ‘when
in doubt, do mechanical cleaning and seal’. When a small
occlusal lesion is found, it is recommended to perform
‘preventive resin restoration‘, as will be described below
(45). Sealing caries in moderate or deep cavities cannot be
considered a viable alternative to a cavity preparation and
restoration (46).

OCCLUSAL RESTORATION USING FISSURE
SEALANT INSTEAD OF ‘EXTENSION FOR
PREVENTION'

In traditional dental practice, cavity preparation extends
into neighboring pits and fissures, including those which
are not carious (47). Although extension is performed to
reduce the probability of recurrent decay, sound tooth

structure is usually sacrificed. Several investigators (45,48) 4

have'studied what they termed ‘preventive resin restoration’
(PRR) on occlusal surfaces. This is a variant of fissure

sealing. In this technique, caries is removed as necessary,
but no attempt is made to extend the cavity to include
fissures that are not carious. The cavity is then etched
and filled with composite material. Sealant is used to seal
the adjacent pits and fissures. This technique has been
practiced with excellent results (49-53).

The details of the technique are as follows: the toothsurface
is cleaned with a rubber cup, and the carious lesion is
removed with an 330 high- speed bur and round low-
speed burs (when required, local anesthetic is given).
The preparation consists of caries removal only. Grossly
undermined or soft demineralized enamel is removed, but
there is no attempt to extend into sound pits and fissure
or to eliminate slightly undermined enamel. Following
caries removal, calcium hydroxide base is placed over
the exposed dentin, and the tooth surface is etched for
20 sec. The surface is washed and dried. Bonding agent
should be used and a composite resin material, preferably
light-cured, is then carefully pushed into the preparation,
filling the cavity but avoiding excess. In general, the
newer composites designated for posterior restorations are
more wear-resistant. The sealant should then be applied
according to the manufacturer’s instructions. After the
sealant is polymerized, it should be tested by attempting
to pry it off with an explorer (54). Occasionally the sealant
may be dislodged, and it should then be reapplied following
re-etching of the tooth for at least 10 sec.

Caries lesions do not reoccur unless there is sealant loss
exposing a susceptible pit or fissure. Resealing should
therefore be performed if a partial sealant loss is detected
during recall examinations. If a carious lesion develops
on the proximal tooth surface, it should be treated with
as little involvement of the occlusal surface as possible.
Preliminary evidence indicated that there will be little, if
any leakage at these amalgam/sealant interface if am&lgam
is used to restore the proximal lesion and the occlusal
composite resin sealant is left intact (55-56). Hosada and
Fusayama (57) have reported considerable success with
this method. Only 4 out of 94 restorations were associated
with secondary caries after 5-6 years. Walls et al. (58) have
compared the efficacy of an occlusal amalgam restoration
with minimal composite restoration and fissure sealant in
the management of occlusal caries in young patients. After
24 months, 5 out of 72 pairs of restorations have failed,
three amalgam and two composite. =« ¢

This technique increases the diagnostic capability in cases
of suspected occlusal caries and conserves valuable tooth
structure. It is particularly recommended when occlusal
carious lesions have not yet involved all pits and fissures.
Unlike the traditional methods, caries-free surfaces may be
preserved resulting in a stronger restored tooth.

ACKNOWLEDGEMENT

I thank Professor H. Sarnat for his help in preparing the
manuscript and Mrs. R. Lazar for editorial help.

REFERENCES

1. Simonsen RJ. Retention and effectiveness of a single application
of white sealant after 10 years. J Am Dent Assoc 1987;115:31-36.




2. Mertz-Fairhurst EJ, Fairhurst CW, Williams JE, Della-Giustina
VE, Brooks JD. A comparative study of two pit and fissure sealants:
7 year results in Augusta, Ga. J Am Dent Assoc 1984;109:252-255.
3. Vebric, V. Five-year experience with fissure sealing. Quintessence
Int 1986;17:371-372,

4, Weintraub JA. The effectiveness of pit and fissure sealants. J
Publ Health Dent, 49 (special issue):1989;317-329,

5. The British Paedodontic Society: A policy document for fissure
sealants. Br Dent J 1987;163:42-43.

6. Council on Dental Materials and Devices. Pit and fissure
sealants. J Am Dent Assoc 1976;93:134.

7. Council on Dental Materials and Devices. Pit and fissure
sealants. J Am Dent Assoc 1983;107:465.

8. Council on Dental Research. Cost effectiveness of sealants. J
Am Dent Assoc 1985;110:103-107.

9. Mitchell L, Murry JJ. Fissure sealants: A critique of their cost
effectiveness. Community Dent Oral Epidemiol 1989;17:19-23.

10. Garcia IA. Caries incidence and costs of preventive programs.
J Publ Health Dent 49 (special issue): 1989;259-271.

11. Ripa LW, Leske GS, Varma AO. Longitudinal study of the
caries susceptibility of occlusal and proximal surfaces of first
permanent molars. J Publ Health Dent 1988;48:8-13.

12. Sawle RF, Andlaw RJ. Has occlusal caries become more
difficult to diagnose? Br Dent J 1988;164:209-211,

13. Williams B. Fissure sealants: A review. J Dent Child 1990;20:35-
41,

14, Walter RG. A longitudinal study of caries development in
initially caries free naval recruits. J Dent Res 1982;61:1405-1407.
15. Buonocore MG. Adhesive sealing of pits and fissures for caries
prevention using UV light. J Am Dent Assoc 1970;80:324-328.
16. Ripa LW. The current status of pit and fissure sealants, A
review. J Canad Dent Assoc 1985;5:367-380.

17. Uy KC, Chang R. United States Health Service Report 1494,
1965.

18. Moreno EC. The effect of acquired pellicle on enamel
demineralization. Proceedings of the International Symposium of
Acid Etch Techniques: North Central Pupl. Co., 1975:1.

19. Ferreira MR. The effects of etching the occlusal and
fissure surfaces of human permanent teeth: A scanning electron
microscope study. J Dent S Afric 1976;31:391-400.

20. Talor CL, Gwinnett AJ. A comparative study of the penetration
of sealants into pits and fissures. J Am Dent Assoc 1973;87:1181-
1187.

21. Donnan MF, Ball IA. A double blind clinical trial to determine
the importance of pumice prophylaxis on sealant retention. Br
Dent J 1988;165:283-286.

22. Simonsen RJ. Preventive aspects of clinical resin technology.
Dent Clin North Am 1981;25:291-305.

23. Donnan MF, Ball IA. A double blind clinical trial to determine
the importance of pumice prophylaxis on fissure sealant retention.
Br Dent J (letter) 1989;25:109-110.

24. Shapira J, Eidelman E. Six year clinical evaluation of fissure
sealants placed after mechanical preparation: A matched pair
study. Pediatr Dent 1986;8:204-205,

25. Buonocore MG. A simple method of increasing adhesive of
acrylic filling materials to enamel surface. J Dent Res 1955;34:849-
853.

26. Silverston LM. Fissure sealants-laboratory studies. Caries Res
1974;8:2-26.

27. Rock WP, The effect of etching of human enamel upon bond
strengths with fissure sealant resins. Arch Oral Biol 1974;19:873-
877.

28. Adipranato S, Beech DR, Hardwick JL. Effect of pretreatment
of enamel 6n bonding enamel J Dent Res 1975;54 (special
issue):L89, IADR,/Abstract 1.354.

29. Simonsen RJ. Potential uses of pit and fissure sealants in
innovative ways: a review. J Publ Health Dent 1982;42:305-311.

30. Rock WP, Weatherill S, Anderson RJ. Retention of three
fissure sealant resins. The effects of etching agent and curing
method. Results over 3 years. Preventive Dent 1990;21:323-325,
31. Brown MR, Foreman JF, Burgess JO, Summitt JB. Penetration
of gel and solution etchants in occlusal fissures, J Dent Child
1988;55:265-268.

32, Williams B, Von Fraunhofer JA. Influence of the time of
etching and washing on the bond strength of fissure sealants J
Oral Rehabil 1977;4:139-143.

33, Stephen KW, Kirswood M, Main, C. Retention of a filled
fissure sealant using reduced etch time, Br Dent J 1983;153:232-
233,

34. Eidelman E, Shapira J, Houpt M. The retention of
fissur sealants using twenty-second etching time. J Dent Child
1984;51:422-424,

35. Hormati A, Fuller J, Denehy GE. Effects of contamination
and mechanical disturbance on the quality of acid etched enamel.
J Am Dent Assoc 1980;100:34-38.

36. Houpt M, Shapira J, Fuks A, Eidelman E, Chosack A. A
clinical comparison of visible light-initiated and autopolymerized
fissure sealant:one-year results. Pediatr Dent 1986;8:22-238.

37. Chosack A, Eidelman E. Effect of the time from application
until exposure to light on the tag lengths of a visible light
polymerized sealant. Dent Mater 1988;4:302-306.

38. Besic FC. The fate of bacteria sealed in dental cavities. J Dent
Res 1943;22:349-354.

39. Micik RE Fate of in vitro caries like lesions sealed within
tooth structure. J Dent Res 1972;51 (special issue):225 (abstr 710).
40. Handeleman SL, Bounocore MG, Heseck DJ. A preliminary
report on the effect of fissure sealants on bacteria. J Prosthet Dent
1972;27: 390-392,

41. Handeleman SL, Bounocore MG, Schoute PC. Progress report
on the effect of a fissure sealant on bacteria in dental caries. J Am
Dent Assoc 1973;87:1189-1191.

42. Jeronimus DJ, Till MJ, Sveen OB. Reduced viability of micro-
organisms under dental sealants. J Dent Child 1975;42; 275-280.
43. Going RE, Loesch WJ, Grainger DA, Syed SA. The viability
of micro-organisms in carious lesions 5 years after covering with
a fissure sealant. J Am Dent Assoc 1978;97:455-462.

44, Mertz-Fairhurst EJ, Schuster GS, Fairhurst CW Arresting
caries by sealant: results of a clinical study. J Am Dent Assoc
1988;112: 194-197.

45. Houpt M, Shey Z. Occlusal restoration using fissure sealant
instead of ‘extension for prevention‘. Quintessence Int 1985;7:489-
492,

46. Swift EJ. The effect of sealants on dental caries: A review. J
Am Dent Assoc 1988;116:700-704.

47. Bell B, Grainger D. Basic operative dentistry procedure.
Philadelphia: Lea and Febiger, 1971:42. 48. Rdadal M.
Microleakage around preventive composite fillings in occlusal
fissures. Scand J Dent Res 1978;86:495-499.

49. Simonsen RJ, Stallars RE. Sealant-restoration utilizing a
diluted filled resin: one year results. Quintessence Int. 1977;7:77-
84.

50. Simonsen RJ. Preventive resin restoration: Three year results.
J Am Dent Assoc 1980;100:535-539.

51. Azhdore S, Sveen OB, Buonocore MG. Evaluation of a
restorative preventive technique for localized occlusal caries. J
Dent Res 1979;58 Special Issue A:952.

52. Mertz-Fairhurst EJ, Newcomer AP, Callsmith KM. Caries
arrestment and prevention by sealed conservative filled resin
restorations. J Dent Res 1983;62 Abstract No 478.

33. Houpt M. Occlusal restoration using fissure sealant instead of
‘extension for prevention* Three year results. J Dent Res 1984;63
Abstrdct No 399,

54. Houpt M, Shey, Z. The clinical effectiveness of Delton fissure
sealant after one year. J Dent Child 1978;45:130-132.




55. Fuks AB, Shey Z. In vitro assessment of margin leakage of
combined amalgam-sealant restorations on occlusal surfaces of
permanent posterior teeth. J Dent Child 1983;50:425-429.

56. Fuks AB, Grajover J, Eidelman E. Assessment of marginal
leakage of class II amalgam-sealant restorations J Dent Child
1986;53: 343-346.

10

57. Hosada H, Fusayama T. A tooth substance saving restorative
technique. Int Dent J 1984;34:1-12.

58. Walls AWG, Murry JJ, McCabe JF. The management of
occlusal caries in permanent molars. A clinical trial comparing
a minimal composite restoration with an occlusal amalgam
restoration. Br Dent J 1988;164:288-290.




