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Retention of Dental Sealants
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INTRODUCTION

Dental caries may be defined as a bacterial disease
of the calcified tissues of the teeth characterized by
demineralization of the inorganic and destruction of
the organic substance of the tooth.1 Human teeth and
their surfaces present different degrees of susceptibil-
ity to dental caries disease. The frequency of involve-
ment of dental surfaces by carious lesions varies with
age range, with peaks of intensity occurring during
certain stages of human life.2

Dental fissures are inaccessible for cleaning by
even extensive tooth brushing hence they serve as
stagnant sites/ reservoirs for plaque bacteria (like
streptococcus mutans & lactobacilli) leading to dental
caries.

Sealants are a clear, acrylic-like material that
helps shield decay-causing bacteria from the chewing
surfaces of the back teeth.3 Once the six-year molars
(the first permanent back teeth) appear, it is best to
apply sealants as soon as possible.4

Sealants are applied only to the chewing surfaces
of back teeth. Sealants are not meant for areas be-
tween back teeth or front teeth. Teeth that already
have fillings or detectable decay are not sealed. Adults
may also have sealants placed on the chewing surfaces
of non-restored back teeth.5

Over the past two decades, scientific research on
pit and fissure sealants has established its efficacy as
a primary preventive procedure and its importance in
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managing dental caries.6 They remain effective till
they are retained. Weintraub’s7 review of sealant effec-
tiveness compared retention, caries incidence, and
reapplication rates reported in numerous studies. The
studies Weintraub reviewed indicate that completely
retained sealants prevent decay, but sealants that are
lost should be reapplied.

Two variables most likely to affect the efficacy and
retention of a sealant are the clinician’s ability to use
proper application/isolation techniques and the erup-
tion status of the tooth.7-9 In 2006, two hundred fissure
sealants were applied to school children studying at
Jinnah Foundation Trust School, Korangi. The ratio-
nale was to determine the role of fissure sealant in
reduction of cariogenic bacteria in 6-8 year old chil-
dren10 as mode of prevention of dental decay. The
purpose of this randomized control trial study was to
evaluate the retention of light cure fissure sealants
after 5 years on the occlusal surface of 6-8 years old
children (2006-2011) and also to evaluate presence or
absence of caries.

METHODOLOGY

The current study is a follow up study to evaluate
the retention of sealants placed during a randomized
control trial conducted in children of low socioeco-
nomic class school of Karachi in January 2006.10 In
that RCT, every third child in first to third standards
was selected for the study. One hundred and eleven
students aged 6-8 years were selected (56 were allo-
cated to study group and 55 were allocated to control
group) with fully erupted first permanent molar teeth
excluding students with partially erupted first mo-
lar.11 Six students from the study group and five
students from control group were dropped out from
study because of their parents’ reluctance in giving
consent. After consent both groups received counsel-
ing on dietary and tooth brushing habits. Students
belonged to same socioeconomic class with academi-
cally poor family background and almost similar di-
etary pattern and living conditions. Fissure sealants
were placed in 200 molars of 50 students in study
group at a dental clinic associated with the school.12 In
2011, after five years, the retention of fissure sealants
among study group was assessed. Study group was
focused in the follow up study and no drop out was
observed in the study group post-five years follow up.
Two hundred molar teeth of 50 students were exam-
ined in the same dental clinic for the presence of fissure
sealants using light touch of explorer with the help of
properly lit dental chair. First author (AH) was the

only dentist involved in the examination, placement
and assessment of fissure sealants before and after 5
years. Each quadrant was isolated with the help of
preformed cotton rolls and saliva ejector. Using visual
examination with the aid of a dental explorer and an
intra oral mirror; sealants were evaluated on occlusal
surfaces of first permanent molars and divided into
three categories; retained, partially retained and lost.13

These molars were also checked for the presence or
absence of dental caries and at least one carious/
decayed coronal surface was an indicator variable for
caries experience.14 Data were entered in SPSS ver-
sion 17.0. Frequency distribution was established and
p-value was set to be <0.05. No dropouts after 5 years.

RESULTS

The results were analyzed using SPSS version
17.0 and they were found to be statistically significant.
Out of fifty students of study group 23 were males and
27 were females of age group ranges 11-13 years with
mean age 12 years (S.D +/- 1). First permanent molars
of all 50 children were fissure sealed. Two hundred
molars were sealed out of which 41.5% were com-
pletely retained, 44.5% were partially retained and 14
% were lost over the period of five years post applica-
tion (Table 1).

It has been observed that the retention of fissure
sealants was compromised as time lapsed. Also reten-
tion was worse in lower molars and females as com-
pared to upper molars and males (Table 1). Further-
more, 1.5% of completely sealed molars, 14% of par-
tially sealed molars and 6% of molars where sealants
were lost, were found carious. 50.5% molars were not
carious where sealants were retained, 28% molars
were not carious where sealants were partially re-
tained (Table 2).

DISCUSSION

In the present study, efficacy was viewed in terms
of the retention of sealants along with prevention of
caries on the sealed surfaces of molar teeth in denti-
tions considered to be at high risk for dental caries. On
first permanent molars (completely retained sealants),
79% per cent of all sealed surfaces were sound. This
suggests that sealants continue to prevent caries when
they appear clinically completely retained.

The ideal way of evaluating quality of the sealants
would be to evaluate all patients on whom sealants
have been placed, and follow them over time for seal-
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ant retention and status. This would allow follow up of
loss to be evaluated. The sample of only two hundred
patients over period of five years may seem small
although it is felt that the data presented is a fair
representation of this study.

Weintraub7 evaluated efficacy by the percentage
effectiveness (a statistic used in clinical trials to com-
pare the caries rate of sealed and unsealed teeth), the

percentage of completely retained sealants, and the
percentage of sealed teeth which became carious and/
or restored, and the reapplication rates. Simonsen15

evaluated efficacy in terms of cost effectiveness and
the odds ratio (the odds of an unsealed tooth becoming
carious).

A Cochrane systemic review suggested that resin
based fissure sealants are effective in preventing den-

TABLE 1: FISSURE SEALANTS RETENTION IN PERMANENT FIRST MOLARS 5 YEARS POST
APPLICATION

S. Sealants Retention Male Female Total Grand Total
No. n (%) n (%) n (%) n (%)

1 Upper Right First Molar* Retained 18 (36) 8 (16) 26 (52) 50 (100)
Partially Retained 5 (10) 16 (32) 21 (42)
Lost 0 (0) 3 (6) 3 (6)

2 Upper Left First Molar* Retained 18 (36) 8 (16) 26 (52)
Partially Retained 5 (10) 16 (32) 21 (42)
Lost 0 (0) 3 (6) 3 (6)

3 Lower Right First Molar* Retained 12 (24) 2 (4) 14 (28)
Partially Retained 9 (18) 14 (28) 23 (46)
Lost 2 (4) 11 (22) 13 (26)

4 Lower Left First Molar* Retained 13 (26) 4 (8) 17 (34)
Partially Retained 9 (18) 15 (30) 24 (48)
Lost 1 (2) 8 (16) 9 (18)

*P<0.05

TABLE 2: COMPARISON OF CARIES STATUS OF PERMANENT FIRST MOLARS AND SEALANTS
RETENTION

Caries
S. Sealants Retention Grand Total
No. Present n (%) Absent n (%)

1 Upper Right First Molar* Retained 0 (0) 26 (52) 50 (100)
Partially Retained 3 (6) 18 (36)
Lost 3 (6) 0 (0)

2 Upper Left First Molar* Retained 1 (2) 25 (50) 50 (100)
Partially Retained 6 (12) 15 (30)
Lost 3 (6) 0 (0)

3 Lower Right First Molar* Retained 1 (2) 25 (50) 50 (100)
Partially Retained 11 (22) 10 (20)
Lost 3 (6) 0 (0)

4 Lower Left First Molar* Retained 1 (2) 25 (50) 50 (100)
Partially Retained 8 (16) 13 (26)
Lost 3 (6) 0 (0)

 *P<0.05
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tal caries in pits and fissure surfaces of children and
adolescent. In this review of 16 trials found that first
permanent molar teeth sealed with resin-based seal-
ant had 78% less caries on occlusal surfaces after 2
years and 60% less after 4–4.5 years compared to
unsealed molars.16 Present study findings are in line
with the review in such a way that in 92 % of molars,
fissure sealant completely or partially retained over
period of five years. However, in 8% of molars, fissure
sealants were lost over the same period of time.

The retention rate of sealant was time related, over
the period of 5 years the status was such that in upper
first permanent molars complete or partial retention
was 94% whereas very interestingly in lower first per-
manent molars, it was 78%. Moreover, in males reten-
tion was more than in females. This was an interesting
finding, despite of the well known fact that females take
care of their oral hygiene more, the loss of sealants was
more in them. It can be hypothesized and provides
provision for further work if puberty and hormonal
changes in females have any role to play in it.

The rate of fissure sealant retention is highly
technique sensitive. The initial retention of fissure
sealants is highly depending upon the placement tech-
nique and moisture control.17 It is inferred from the
results of this study that the retention rate is much
higher as compared to other studies as it was at-
tempted towards better control of moisture and place-
ment of light cured fissure sealants.

The findings of the present study indicate that the
presence and absence of sealant was directly propor-
tional to the presence or absence of dental caries.
Placement of sealants over non-cavitated lesions has
been shown to reduce the progression of these lesions
in children, adolescents and young adults.

CONCLUSIONS

Dental Sealants are very beneficial in preventing
pit and fissure caries if they are completely retained on
the tooth surface. Underutilization of sealants as a
method of disease prevention continues to be a dental
community health issue. Unfortunately, some clini-
cians perceive a high failure rate for sealants and
therefore do not recommend them.

Without question, when applied aptly, sealants
are an exceptional preventive measure for patients at
high risk for caries.
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