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Six-year clinical evaluation of fissure sealants placed
after mechanical preparation: a matched pair study

Joseph Shapira, DMD Eliecer Eidelman, Dr Odont, MSD

Abstract
The occlusal fissures of 61 matched pairs of first permanent

molars in children aged 6-9 years were sealed. The experimental
tooth of each pair was prepared mechanically by running a #1
round bur in the fissure area. After 6 years, 34 pairs were avail-
able for examination. Of 19 pairs of mandibular molars sealed, 4
molars of the control and 2 of the experimental groups sustained
partial or total loss of sealant. Of 15 pairs of maxillary molars
sealed, 2 molars in the experimental group lost their sealants,
whereas 8 molars in the control group sustained partial or total
sealant loss. It was concluded that mechanical preparation re-
sulted in a significantly higher retention rate of sealants placed
on maxillary molar teeth.

Reports1,2 have demonstrated a decline in the re-

tention rates of fissure sealants with increasing time.
A previous report has shown an increased retention
rate following mechanical preparation of the fissure
of maxillary teeth; this study had a follow-up period
of 3 years.3 The purpose of the present report is to
present 6-year data for retention of fissure sealants
applied in a matched pair experimental design where
the experimental molars were sealed following me-
chanical preparation of the fissures.

Methods and Materials

Forty-seven children residing in a nonfluoridated
area (< 0.3 ppm) with paired caries-free, contralateral
first permanent molars were selected from 200 first
and second graders (mean age 7 years) attending 
school dental clinic in a Jerusalem suburb. By the
end of the sixth year, 23 children (49%) were avail-
able for re-examination. All clinical procedures and
follow-up examinations were carried out in the school
dental clinic. The children were examined by the
authors and a consensus diagnosis was reached in
every case. Criteria and rationale of this study meth-
odology have been reported previously. 3 The treat-

ment procedure was explained to the parents and
oral consent obtained before treatment.

The experimental tooth was chosen randomly by
a toss of a coin. This group was treated by mechan-
ically preparing the fissure using a #1 round steel
bur at low speed, in order to remove plaque and or-
ganic debris from the fissure, and to remove surface
enamel. The surface then was cleaned with a slurry
of pumice, etched for 1 min, and sealed with Deltona

according to the manufacturer’s instructions, using
cotton roils for isolation. After polymerization, the
marginal adaptation and retention of the sealants
were checked by trying to pry the sealant off with
an explorer.

When re-examined, the teeth were rinsed, air-dried,
and examined with an explorer to detect the degree
of sealant retention (recorded as total retention, par-
tial loss, or total loss). Sealant failure was defined
when the material was partially or totally lost, or
when an amalgam restoration was replacing the seal-
ant; success was defined when the sealant was re-
tained fully and covered all available fissures. At the
time of the examination the examiners did not know
which was the control and which was the experi-
mental tooth. From the original 61 pairs of molars
treated, 34 were available for examination after 6
years; of these 34 pairs, 19 were in the mandible and
15 in the maxilla. None of the children include4 in
this study were treated in a private practice during
the period of this clinical trial; this fact decreased the
probability of resealing by another dentist. The
McNemar binomial test was used for the statistical
analysis.4

Results

The results of sealant retention after 6 years are
presented in Table 1. In the experimental group, 88%
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Table 1. Sealant Retention in First Permanent Molars Af-
ter 6 Years

Maxillary Mandibular Total

Total Total Total
No. Retention No. Retention No. Retention

Exp. 15 13 (86.67%) 19 17 (89.47%) 34 30 (88.24%)
Contr. 15 7 (46.67%) 19 15 (78.95%) 34 32 (64.70%)

of the sealants were totally retained, as compared to
65% in the control group. This difference was highly
significant (P K 0.02).

As seen in the table, total retention rate for the
mandibular molars in the experimental group was
89%, compared to 79% in the control group. This dif-
ference was not statistically significant (P < 0.33).

For the maxillary teeth the difference in success rate
was highly significant, 87% for the experimental
group compared to 47% for the control group (P 
0.016). No differences were found in sealant reten-
tion between mesial and distal sites of maxillary mo-
lars.

Of a total of 16 molars classified as failures, 8 mo-
lars had mesioocclusal amalgam restorations, 3 in the
experimental group, and 5 in the control group. These
restorations were due to mesial caries. The state of
the occlusal sealants was not examined when the res-

torations were placed. Of the remaining 8 failures, 5
had occlusal caries, and 3 sustained sealant loss with-
out detectable caries. All molars with occlusal caries
were in the control group. Only 1 of these cases of
sealant loss was in the experimental group and was
without occlusal caries.

Discussion
In spite of recent improvements in materials and

techniques, long-term retention rates for fissure seal-
ants are far from ideal, 1 study reporting 64% reten-
tion after 7 years 1 and another study reporting 58%
retention after 6 years.2

The present investigation, using matched pairs, has
demonstrated the beneficial effect of mechanical
preparation on the rate of sealant retention. Reten-
tion rate for the mechanically prepared teeth was
88% compared to 65% for the control group after 6
years.

Since the technique of sealant application utilized
in this study was similar to that used in both pre-
vious studies and in the control group in the present

study, the only possible explanation for the signifi-
cantly higher retention rate obtained must be the
mechanical preparation of the fissures prior to etch-
ing.

The findings are strengthened by the fact that first
permanent molars were treated soon after eruption;
this group of teeth is considered to have the lowest
retention rate. s A previous study 6 has shown that
retention rates in mandibular molars are almost twice
that of those in the maxilla. The retention rate for
sealants in the control group ~f this study was 46.7%

in the maxillary teeth compared to 78.9% in the man-
dibular teeth. In the experimental group (mechanical
preparation) this difference disappeared. Thus, the
impact of the mechanical preparation was greater in
the maxillary molars; this finding has been reported
previously.3

One possible explanation for a better retention rate
following mechanical preparation in the maxillary
molars is that this procedure widens and deepens the
fissure, eliminates organic material and plaque, and
removes a very thin layer of enamel--possibly re-
suiting in a deeper sealant penetration. This may
counteract thinning of the sealant material in the
maxillary molars that occurs when the material flows
distally, leaving a thin layer of sealant on the mesial
aspect of the tooth. Further studies with a larger sam-
pie size should be undertaken for corroboration of
these high retention rates after 6 years.

Dr. Shapira is a clinical senior lecturer and Dr. Eidelman is an
associate professor and chairman of pedodontics at Hebrew Uni-
versity. Reprint requests should be sent to: Dr. Joseph Shapira,
Dept. of Pedodontics, Hebrew University, Hadassah Faculty of
Dental Medicine, PO Box 1172, Jerusalem, Israel.

1. Mertz-Fairhurst EJ, Fairhurst CW, Williams JE, Della-Giustina
VE, Brooks JD: A comparative clinical study of two pit and
fissure sealants: 7-year results in Augusta, Georgia. J Am Dent
Assoc 109:252-55, 1984.

2. Houpt M, Shey Z: The effectiveness of a fissure sealant after six
years. Pediatr Dent 5:104-6, 1983.

3. Shapira J, Eidelman E: The influence of mechanical preparation
of enamel prior to etching on the retention of sealants: a 3-year
follow up. J Pedod 8:272-77, 1984.

4. Siegel S: Nonparametric Statistics for the Behavioral Sciences.
New York; McGraw-Hill Book Co Inc, 1956 pp 63-67.

5. Mertz-Fairhurst EJ, Fairhurst CW, Williams JE, Della-Giustina
VE, Brooks JD: A comparative clinical study of two pit and
fissure sealants: six-year results in Augusta, Georgia. J Am Dent
Assoc 105:237-39, 1982.

6. Ripa LW: Occlusal sealants: rationale and review of clinical trials.
Int Dent J 30:127-39, 1980.

PEDIATRIC DENTISTRY: September 1986/Vol. 8 No. 3 205


