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INTRODUCTION

Fissure sealants have played a part on the preven-
tive programs and have proven effective in
reducing occlusal caries. As the occlusal caries

are mostly seen during the post eruptive three years,
the “Council of Dental Research Policy’’ recommends
sealants to be applied as soon as possible after the
eruption of the teeth.1 In a study Swango and Brunelle
reported that by age 8 about 20% of the occlusal sur-
faces of the permanent first molars presented caries
and they concluded that the sealants should be placed
as earlier as possible.2

Waggoner reported that the enamel of the newly
erupted tooth is inmature and is hypomineralized so
they are at a greater risk of caries during the first 2 to 4
years after the eruption.3 Galil and Gwinnet after the
SEM examination of the fissures of the newly erupted

teeth, reported that the residual ameloblasts in the fis-
sures could create a disadvantage for the retention of
the sealants applied during the early eruption stages.4

The examination of the enamel surface of the third
molar before emerging into the oral cavity showed that
the enamel is porous with a variety of diffusion path-
ways into the subsurface enamel.5-7 Some other investi-
gators reported that the hypomineralized enamel is rel-
atively higher in fissure areas of the immature teeth.8,9,10

The changes occurring in the micromorphology of the
enamel during the few years after the eruption is called
post eruptive maturation. The exchange and the diffu-
sion of the minerals into the enamel decrease the pore
volume and make it more resistant against the acid
attacks.11,12

Although numerous reports are documented and
discussed on fissure sealants, there is a lack of informa-
tion between the sealant retention and enamel matura-
tion.13 The studies evaluating the retention rates of the
sealants suggested that the material applied on the first
or second molars at the early eruption age showed
more failure than those placed in older children.14-16

This may be due to the maturation of the tooth enamel
or any other factor like saliva contamination, etc.

The aim of this clinical study is primarily to evaluate
the efficacy of the enamel maturation on the success of
the sealant retention and secondarily to compare the
retention rates of the resin based (Fissurit F) and poly-
acid modified resin composit (PMRC) based (Dyract
Seal) materials applied on the first molar teeth soon
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after eruption (immature) and, two or three years after
eruption (post eruptively mature).

MATERIALS AND METHODS
Thirty (30) children 6 to 7 years old and 30 children 9
years old, who attended to the Pediatric Department of
Dental Faculty of Ankara University, were included in
this study. Informed consents and the approval of the
ethics committee were obtained. To be included in this
study, each child had to have sound contralateral first
mandibular molars with deep fissures. In the  6 year old
children, newly erupted mandibular first molars were in
the fourth or fifth eruption stages according to Denni-
son’s classification. In the 9 year old children the
mandibular first molars were fully erupted and had
been in the oral cavity for two or three years. The
treated molars of the 6 years old children were
accepted as immature and the 9 years aged children as
post eruptively mature.

CLINICAL PROCEDURES OF 
SEALANT APPLICATION
Resin based (Fissurit F, Voco) and a Polyacid—modi-
fied resin composite (Dyract Seal, Dentsply/De Trey)
sealant were applied on the occlusal surfaces of the
mandibular first molar teeth symmetrically in the 6 to 7
year old and 9 year old children. Before the application
of the material, the plaque and the debris on the
occlusal surfaces were cleaned with pumice without flu-
oride. For all sealant applications careful moisture con-
trol was maintained by cotton roll isolation procedures
and a chairside assistant. The sealants were applied by
one operator as following:

Dyract seal
After drying the tooth, one drop of non-rinse condi-

tioner (NRC) was applied on the occlusal surface for 20
seconds. The excess of the material was gently removed
with a gentle stream of air and was not rinsed with
water. One drop of Prime&Bond NT was applied to the
fissures and left for 20 seconds. To remove the solvents
the tooth was dried gently for 5 seconds with air spray.
Then Dyract Seal was placed on the fissures and light
cured with an halogen light curing unit (Hilux 2000
Curing Light ) for 20 seconds.

Fissurit F
After drying the tooth, occlusal surface was etched

for 30 seconds with 37% phosphoric acid gel, then
rinsed for 15 seconds with an oil free water spray and
dried for 5 seconds. Then the Fissurit F (Voco) was
applied to the fissures and polymerized for 40 seconds
with Hilux 2000 Curing Light.

The patients were sheduled for evaluation at 3, 6, 12
and 24 months. The criteria to evaluate the sealants
were as total retention, partially lost or totally lost.
During this study at each recall if a sealant was partially
or totally lost the sealant material were reapplied using
the same procedures. The results were statistically eval-
uated with z test.

RESULTS
Thirty children and sixty mandibular first molar teeth
in each age group (6 to 7 and 9 years old), total of 60
children and one hundred twenty mandibular first
molar teeth were evaluated in this study. The retention
rates of the sealant materials are given in Tables 1 
and 2.

The evaluation of the results at 3, 6, 12, and 24
months recall appointments showed the retention rates
of Dyract Seal was significantly lower (p≤ 0.05) than
Fissurit F in both immature (6 years old chidren) and
mature (9 years old children) teeth.

When the results of the immature and mature teeth
were compared, retention rates of the materials with
mature teeth were higher than immature teeth, but not
significantly different during the recall appointments
(p> 0.05).

Re-treatment of the partially or totally lost sealants
at the recall appointments increased the retention rates
of the materials. The failure rates were higher in the
third and sixth month appointments. 56.6% and 46.6%
of the partially or totally lost Dyract Seal were reap-
plied at the third month recall for the immature and
mature teeth respectively. In the same period the
retreatment was 10.4% and 6.6% for the Fissurit F
applied immature and mature teeth respectively. If the
teeth that required treatment were considered as fail-
ure and removed from the study the results would be as
Table 3.
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Table 1. Distribution of the retention rates in 6-7 year old children

3rd Month 6th Month 12th Month 24th Month

Dyract Seal Fissurit F Dyract Seal Fissurit F Dyract Seal Fissurit F Dyract Seal Fissurit F

CR* 13 (43.3 %) 27 (90 %) 16 (53,3 %) 29 (96,6 %) 22 (73,3 %) 30 (100 %) 24 (80 %) 30 (100 %)

PL† 9 (30 %) 1 (3,3 %) 8 (26,6 %) 0 (0 %) 5 (16,6 %) 0 (0 %) 4 (13,3 %) 0 (0 %)

TL‡ 8 (26,6 %) 2 (6,6 %) 6 (20 %) 1 (3,3 %) 3 (10 %) 0 (0 %) 2 (6,6 %) 0 (0 %)

* Complete Retention
† Partial Lost
‡ Total Lost
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DISCUSSION
The histological investigations of the unerupted teeth
showed a relatively high incidence of hypomineralized
and porous enamel in the fissure areas than the smooth
surface prior to the emergence into the oral cavity.4-6

During the first few years after eruption the enamel is
matured post eruptively and the surface microstructure
is modified with the environmental conditions. The
occlusal pit and fissures of the molar teeth are espe-
cially caries susceptible during this period and treat-
ment with the fissure sealants are widely accepted as a
part of preventive programs. The greatest risk of
sealant failure observed in the early age placements
and the age of the patient has been directly correlated
with the increased sealant retention. This finding may
be due to various factors and maturation, or placement
technique could be some of them.

The materials used in this study are fluoride releas-
ing conventional resin type (Fissurit F) and a polyacid-
modified resin composite (Dyract-Seal). Another focus
of this study was also to evaluate the efficacy of these
materials. Nonrinse conditioners (NRC), as self etching
and Prime & Bond NT were used prior to applying
Dyract Seal. Fissurit F is a resin bond material, which is
applied by conventional method after etching enamel
with phosphoric acid. A previous study showed that
some of the teeth with partial loss of the sealants left
the tooth as equally susceptible to caries as an unsealed
control tooth.17 Due to that, during this study, the
sealants were reapplied when the sealant materials was
totally or partially lost at each recall visits. Re-treat-
ment increased the retention rates of the sealants in the
present study. When the results of the third and twenty

fourth months of Dyract Seal were evaluated, it was
observed that the retention rates were increased signif-
icantly from 43% to 80% for immature molars and
53.3% to 86.6% for mature molars.The retention of the
Fissurit F also increased significantly in the same
period due to the re-treatment procedures. Re-treat-
ment rates were highest at the third and sixth months
recall appointments and the need for re-treatment
decreased gradually after the sixth months. This finding
also confirms the importance of the periodic recall sys-
tem for the highest retention in a preventive program.
Straffon18 analyzed the clinical effectiveness of a
sealant and requirements for re-treatment to maintain
the optimum protection from caries and reported the
importance of the re-treatment of the sealants espe-
cially during the sixth months after application.

In this study, any significant difference was not
observed between the retention rates of the materials
when compared due to the ages of the children. This
may explain that the alterations occurring in the
enamel during the posteruptive maturation is not a fac-
tor affecting the sealant retention. Previously reported
direct correlation between the age of the patient and
the failure rate of the sealant retention might be due to
patient cooperation or saliva control rather than
enamel maturation.19

If the re-treated teeth were considered as failures
and were removed from this study the retention of the
Dyract Seal would be only 33% for the immature and
40% for the mature teeth or even lower at the end of
the twenty fourth months. Similarly the retention rates
of the Fissurit F would be 90% for both immature and
mature teeth. One study showed retention rates of the
Dyract Seal and Delton Fs of 80% and 71.4% respec-
tively after two years in a clinical study in which the
invasive technique was used prior to the application of
the sealant materials.20 The retention rates of Dyract
Seal in the present study would be lower than the men-
tioned study, if the teeth were not retreated. In the
study of Güngör and colleagues, the utilization of the
invasive technique prior to the sealant application is
thought to increase the success of Dyract Seal. Fuks
reported that a non-rinse conditioning with Dyract
Seal showed a considerably lower bond strength value

Table 2. Distribution of the retention rates in 9 year old children

3rd Month 6th Month 12th Month 24th Month

Dyract Seal Fissurit F Dyract Seal Fissurit F Dyract Seal Fissurit F Dyract Seal Fissurit F

CR 16 (53,3 %) 28 (93,3 %) 17 (56,6 %) 29 (96,6 %) 23 (76,6 %) 30 (100 %) 26 (86,6 %) 30 (100 %)

PL 8 (26,6 %) 1 (3,3 %) 8 (26,6 %) 1 (3,3 %) 4 (13,3 %) 0 (0 %) 3 (10 %) 0 (0 %)

TL 6 (20 %) 1 (3,3 %) 5 (16,6 %) 0 (0 %) 3 (10 %) 0 (0 %) 1 (3,3 %) 0 (0 %)

* Complete Retention
† Partial Lost
‡ Total Lost

Table 3. Distribution of retention rates of teeth which showed total
retention from the base-line

6-7 years old children 9 years old children
(unmaturated group) (maturated group)

Dyract Seal Fissurit F Dyract Seal Fissurit F

CR 10 (33,3 %) 27 (90 %) 12 (40 %) 27 (90 %)

PL and TL 20(66.6 %) 3 ( 10 %) 18 (60 %) 3 (10 %)

Total 30 30 30 30
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than Dyract Seal applied with phosphoric acid and
Helioseal.21 The conclusion of another in vitro study
also showed that Dyract Seal applied with non-rinse
conditioner (NRC) was not as successful as applied fol-
lowing phosphoric acid etching.22 Çehreli and Altay
observed superficial demineralization of the enamel
after a 20 second treatment with NRC.23 Similarly Pash-
ley and Tay reported shallow etching depth (100-nm)
after treatment the buccal enamel with NRC.24 The
findings of the present study clinically supports the
results of these in vitro studies as non-rinse condition-
ing and Dyract Seal is not as successful as conventional
resin sealants. Recently, Lampa et al. investigated the
effect of NRC on the durability of Dyract Seal and
observed that the sealant retention loss were signifi-
cantly higher than conventional resin sealant and
PMRC sealant applied following phosphoric acid con-
ditioned fissures.25

An interesting finding in the present study was no
caries was detected in both sealant materials applied
mature and immature molars despite the low retention
of Dyract Seal. This might be due to re-treatment of
the fissure sealants, the frequent recall visits and oral
hygiene education during the apointments. An in vitro
study is being continued in order to investigate further
the effects of maturation on the retention of the
sealants.

CONCLUSIONS
This study showed that the posteruptive enamel matu-
ration has no effect on the retention of the sealants.The
retention of the conventional resin sealant (Fissurit F)
is higher than NRC conditioned Dyract Seal in both
mature and immature teeth. The re-treatment rate was
highest at 3 and 6 months. During this study no caries
was detected in the fissures of the Dyract Seal or Fis-
surit F applied molars. Dyract Seal with conditioning
NRC is not recommended if re-treatment would not be
performed at the recall visits.
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