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Introduction

Abstract

Background and Aim: Tooth decay is the most common chronic disease. Fissure
sealant therapy is among the suitable treatments to prevent occlusal caries. The ability of
fissure sealant to prevent pit and fissure caries is due to the sealant retention.
Considering the fact that several bonding agents are available in the market, clinical
studies are required to assess the durability of sealants after using bonding agents.

The purpose of this study was to compare the durability of fissure sealants bonded with
dentin and enamel bonding agents after 12 months.

Materials and Methods: A total of 30 healthy 6 to 12 year-old patients presenting with
at least one caries-free, fully erupted molar tooth at each side of their mandible were
selected. All fissures of 60 molars were sealed using the following two techniques:
Groupl: acid etchant + Single Bond (3M, ESPE) dentin bonding agent +Eco-S
(VERICOM); group 2: acid etchant + Margin Bond (Coltene/Whaledent AG) enamel
bonding agent +Echoseal sealant. Cotton roll isolation was used in both groups. Sealants
were evaluated 12 months after placement. Data were analyzed using Wilcoxon test.
Results: There was no significant difference between the two examined groups. Clinical
success was 60% in group l(dentin bonding agent) and 56.66% in group 2 (enamel
bonding agent).

Conclusion: Although no significant difference was found between the two groups, it
seems that bonding agents with hydrophilic groups show more favorable results
especially when appropriate isolation is not achieved.
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phosphoric acid followed by the application of

The occlusal surfaces of permanent first and
second molars are among the highly susceptible
areas to caries in children. Although the occlusal
surfaces comprise 13% of all teeth surfaces in
young individuals, 88% of caries occur in occlusal
pits and fissures [1]. At 12 years of age, about 50%
of permanent first molars are carious [2]. Fissure
sealants have been used for more than 40 years to
seal occlusal pits and fissures susceptible to caries.
The conventional technique of application of
fissure sealants includes enamel etching by
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fissure sealant [3]. Other methods have also been
used for tooth surface preparation before the
application of fissure sealant such as using burs,
laser irradiation, air abrasion, and application of
bonding agents. These methods increase the
retention and enhance the clinical success of
sealants [4]. Studies aim to suggest techniques to
increase the retention of fissure sealants and
decrease the technique sensitivity of the procedure.
This is particularly important in pediatric dentistry

[3].
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Attempts have been made to increase the retention
of fissure sealants by different methods such as the
use of bonding agents for fissure sealant therapy.
Results of different studies have been controversial
in this regard. Bonding agents have been
introduced to enhance the seal at the tooth -
restoration interface.

Bonding agents are bi-functional molecules
comprising of a methacrylate group forming a
chemical bond to fissure sealant resin and a
functional group with the ability to penetrate into
the dentin or enamel surface [5]. The first clinical
study in this respect was done by Boksman et al,
who demonstrated that using bonding agent had no
significant effect on increasing the retention of
fissure sealant [6].

Pinar et al, in 2005 demonstrated that application
of bonding agent had no significant effect on the
clinical success of fissure sealant [7].

Jaberi et al, in their study in 2008 on the effect of
enamel bonding on retention of fissure sealant
revealed that under dry, isolated conditions,
application of enamel bonding agent did not have a
significant effect on retention of fissure sealant [8].
However, some other studies have reported
contrary results and discussed that application of
bonding agent is beneficial in fissure sealant
therapy. Usha et al, in 2009 discussed that
application of bonding agent as an intermediate
layer between sealant and enamel would increase
the retention of fissure sealant when isolation and
saliva control are difficult to achieve [9]. Also, use
of bonding agents in fissure sealant therapy
decreases the risk of microleakage in long-term.
Cehreli et al, in 2008 reported that application of
bonding agents in fissure sealant therapy caused
less microleakage in long-term in comparison with
teeth treated without the bonding agent [10].

The most commonly available bonding agents in
the market are hydrophilic dentin bonding agents.
These bonding agents can tolerate humid
environment to some extent; thus, they can be used
in cases where complete isolation or dryness
cannot be achieved. In specific cases where
tooth-colored restorations are limited to the enamel
only, hydrophobic enamel bonding agents may
also be considered for use.

Since fissure sealant therapy is confined to the
enamel, this study aimed to assess and compare the
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retention of fissure sealant in conjunction with
enamel and dentin bonding agents.

Materials and Methods

This clinical trial was conducted on 30 patients
aged 6-12 years presenting to the Pediatric
Dentistry Department of Shiraz University, School
of Dentistry. The subjects had two permanent
mandibular first molar teeth that were fully erupted
at both sides of the mandible with no occlusal or
proximal caries and with deep occlusal fissures
(n=60). Fully cooperative children were chosen.
The study was approved by the Ethics Committee
of Shiraz University of Medical Sciences and
registered in the Iranian Registry of Clinical Trials
(IRCT2014020816525N1).  Written  informed
consent was obtained from the parents. In each
patient, one tooth in one quadrant (right or left) of
the mandible was randomly treated with enamel
bonding and another tooth in the opposite quadrant
of the mandible was treated with dentin bonding
agent. The occlusal surfaces of teeth were cleaned
with a rotary bristle brush using a low-speed hand
piece. The specimens were divided into two groups
and fissure sealant was applied as follows. The
teeth in both groups were similarly isolated using
cotton rolls.

Group 1. After cleaning and preparation of teeth,
37% phosphoric acid (DenFil, Vericom Co., Ltd,
Korea) was applied to the tooth surface for 20
seconds, rinsed with water and air spray for 20
seconds and air-dried. Single Bond (3M ESPE)
dentin bonding agent was applied to the etched
surface by a microbrush, thinned by gentle airflow
and cured for 20 seconds. In the next step, Eco-S
(Vericom Co, Ltd., Korea) fissure sealant was
applied to the surface, 10-second time was allowed
and cured for 20 seconds.

Group 2. The procedure was similar to group 1.
After cleaning and preparation of tooth surface,
37% phosphoric acid (DenFil, Vericom Co.,
Ltd,Korea) was applied to the tooth surface for 20
seconds, rinsed with water and air spray for 20
seconds and air-dried. One layer of Margin Bond
(Coltene/Whaledent AG Altstitten, Switzerland,)
enamel bonding agent was applied by a microbrush
to the etched surface, gently thinned by air spray
and cured for 20 seconds. Eco-S (Vericom Co.,
Ltd., Korea) fissure sealant material was applied to
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the surface, 10- second time was allowed and
cured for 20 seconds. The patients were recalled 12
months later. Two independent dental assistants
trained for clinical examination of the retention of
fissure sealants, who were not aware of the type of
treatment examined the teeth for retention of
fissure sealants. Only cases with intact material in
the grooves were considered as ‘“‘success”. Data
were entered in SPSS version 18 and analyzed
using Wilcoxon test.

Results

All 30 patients were accessible after 12 months.
Patients were in the age range of 6-12 years (16
females and 14 males). Patients in groups 1 and 2
received dentin and enamel bonding agents before
the fissure sealant, respectively. The results of
examination after 12 months are shown in Table 1.
No significant difference was noted between the
two groups at 12 months (p=0.392, p>0.05). The
success rate of dentin bonding agent was only 3%
higher than that of enamel bonding agent.

Table 1. The frequency distribution and standard
deviation of retention of fissure sealant in the two
groups at 12 months

12 months
Clinical
assessment Group 1 Group 2
of groups . . Enamel
Dentin bonding .
bonding agent

agent (n=30) (n=30)

Fissure sealant

completely %60(18) %56.66(17)
remained
Fissure sealant %26.66(8) %20(6)

partially remained
Fissure sealant

0,
completely lost 7013.33(4)

%23.33(7)

Discussion

Despite the high dentist-population ratio, tooth
decay is still a public health dilemma in many
countries. Dentists have the responsibility to treat
and prevent tooth caries. Considering the priority
of preventive over restorative measures and
relatively high success rate of fissure sealant
therapy for prevention of occlusal caries, this
treatment gained popularity following its
introduction in 1970 [11].
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Although the occlusal surfaces comprise 13% of
all teeth surfaces, about 88% of caries in children
and young adults occur in occlusal pits and fissures
[1].

The potential of fissure sealant to prevent occlusal
caries depends on its retention [12]. Increased
penetration depth of sealant into the occlusal pits
and fissures enhances its retention. Due to low
viscosity and greater penetration depth of
filler-free bonding agents into fissures, use of
bonding agents can increase the retention of
sealants [13]. Using a hydrophilic dentin bonding
agent as an intermediate layer between the etched
enamel and sealant was first reported in 1992 and
it was demonstrated that this layer increased the
retention of sealant and decreased microleakage in
case of saliva contamination of enamel [ 14].

Some previous studies have rejected the role of
bonding agents in increasing the clinical success of
fissure sealants. Pinar et al, in 2005 evaluated the
clinical efficacy of fissure sealants with and
without bonding agents and reported that bonding
agents did not affect the clinical success of fissure
sealants [5].

Makarem et al, in their study on the effect of
self-etch and total-etch bonding agents on the
retention of fissure sealants demonstrated that no
significant difference existed in retention of fissure
sealant between the two groups [2].

Soleimani et al, in their study on the efficacy of
bonding agents in case of salivary contamination
demonstrated that the microleakage was
significantly lower in fissure sealant plus bonding
agent group [5].

In another study, Jaberi et al. evaluated the effect
of enamel bonding on retention of fissure sealant in
2008 and reported that under isolated conditions,
application of enamel bonding had no significant
effect on retention of fissure sealant [§].

Locker et al. explained that using bonding agents
in fissure sealant therapy did not increase retention
[12]. Usha et al, in their review article stated that
using bonding agent had no effect on the success
of fissure sealant unless in cases with difficult
saliva control and risk of saliva contamination [9].
In fissure sealant therapy, complete isolation may
not be perfectly possible especially in young
uncooperative children. Thus, application of a
layer of bonding agent below the fissure sealant
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may be helpful. It must be noted that isolation was
complete in all previous studies that rejected the
positive effect of bonding agent on retention of
fissure sealant.

Bonding agents available in the market are divided
into two groups of enamel (hydrophobic) and
dentin (hydrophilic) bonding agents. Since fissure
sealant therapy is performed on the enamel, this
study aimed to assess the clinical success of
enamel and dentin bonding agents. The results
showed no significant difference in retention of
fissure sealant between the two groups of enamel
and dentin bonding agents. However, the success
rate of dentin bonding agent was 3% higher than
that of enamel bonding agent.

Jaberi et al. indicated that application of enamel
bonding to maxillary molars slightly increased the
retention of fissure sealant compared to mandibular
molars; this may be due to inadequate saliva
control in the mandible and better isolation in the
maxilla; however, the difference between the two
was not statistically significant [8]. Since enamel
bonding agents are hydrophobic, it would be better
to use a hydrophilic bonding agent when complete
isolation cannot be achieved.

Slightly higher success rate of dentin bonding
compared to enamel bonding agent may be due to
inadequate isolation for fissure sealant therapy;
since cotton roll was used for isolation of all teeth
in the current study. Some factors may be
responsible for controversial results of studies such
as:

1. Patient-related factors

2. Tooth-related factors

3. Therapeutic factors [15]

Patient related factors include age, sex, and patient
cooperation at the time of fissure sealant therapy.
Folke in 2004 found no association between
gender and success of fissure sealant therapy [16].
The higher the age and the better the cooperation
of patient, the higher the success rate of treatment
[15].

In terms of tooth-related factors, the success of
fissure sealant therapy decreases when the tooth
does not have deep, retentive fissures [15].
Therapeutic  factors include technique of
procedure, type of material used, and use of
bonding agent; the majority of previous studies
have focused on these factors.
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Since fissure sealant therapy is performed on the
enamel, we expected the results of enamel bonding
agent to be more favorable. But, no significant
difference was found between the two groups.
Since saliva control and optimal isolation are
difficult to achieve, and also the fact that deep
fissures may not be completely dried and some
moisture may still remain, it is recommended to
use a hydrophilic bonding agents if a bonding
agent is to be used. Considering the limited
number of studies in this regard, future clinical
trials are required to compare enamel
(hydrophobic) and dentin (hydrophilic) bonding
agents for fissure sealant therapy

Conclusion

No statistically significant difference exists be-
tween the efficacy of enamel and dentin bonding
agents for retention of fissure sealants.

References

1. Feigal RJ, Dony KJ. The use of pit and fissure
sealants. Pediatr Dent. 2006 Mar-Apr; 28(2):143-
150.

2. Makarem A, Ebrahimi M, Talebi M, Sadeghi-
pour F. Comparison of two different bonding
agents on clinical performance of fissure sealants. J
Dent, Tehran Univ of Med Sci. 2007 Oct; 4(4):
149-54.

3. Burbridge L, Nugnet Z, Deery C. A randomized
controlled trial of the effectiveness of one step
conditioning agent in sealant placement: 6 month
results. Int J Pediat Dent. 2006 Nov; 16(6):424-
430.

4. Simonsen R. Pit and fissure sealant: Review of
the literature. Pediat Dent. 2002 Sept-Oct; 24(5):
393-414.

5. Soleimani AA, Bahrololumi Z, Kabudan M,
MousaviNasab M, Abarghooyi A. Effect of saliva
contamination on microleakage of a fissure sealant
with or without bonding agent. J Shahid Sadoughi
Uni Med Sci. 2012 Sept-Oct; 20(4):501-9.

6. Boksman L, Mc Connell RJ, Carson B, Mc
Cutcheon-Jones EF. A 2-year clinical evaluation of
two pit and fissure sealants placed with and
without the use of a bonding agent. Quintess Int.
1993 Feb; 24(2):131-3.

7. Pinar A, Sepet E, Aren G, Boliikbasi N, Ulukapi
H, Turan N. Clinical performance of sealants with

Autumn 2014; Vol. 26, No. 4



Journal of Islamic Dental Association of IRAN (JIDAI) Autumn 2014 ;26, (4)

Moradian et. al

and without bonding agents. Quintess Int. 2005

May; 36(5):355-360.

8. Jaberi Ansari Z, Hashemi SM. Effect of
enamel bonding agents on pit and fissure sealant
retention in an isolated situation. J Dent Tehran
Univ Med Sci. 2008 Jul; 5(4):156-160.

9. Usha MD, Suma G. Bonding agents in pit and
fissure sealants: A review. Inter J Clin Pediat
Dent. 2009 Sep-Dec; 2(3):1-6.

10. Cehreli ZC, Gungor HC. Quantitative
microleakage evaluation of fissure sealants
applied with or without a bonding agent: Results
after four years water storage in vitro. J Adhes
Dent. 2008 Sept;10(5):379-384.

11. Pinkham JR, Casamassimo PS, Fields HW,
McTigue DJ, Nowak AJ. Pediatric Dentistry:
Infancy Through Adolescence. 4th ed. St. Louis,
Mo: Elsevier Saunders; 2005, Chp 20:325-337.
12. Locker D, Jokovic A, Kay EJ. The use of pit
and fissure sealants in preventing caries in

Autumn 2014; Vol. 26, No. 4

permanent dentition of children. Br Dent J. 2003
Oct;195(7):375-378.

13. Feigal RJ. Sealants and preventive
restorations: Review of effectiveness and clinical
changes for improvement. Pediat Dent. 1998
Mar-Apr; 20(2):85-92.

14. Hitt JC, Feigal RJ. Use of a bonding agent to
reduce sealant  sensitivity to  moisture
contamination: An in vitro study. Pediat Dent.
1992 Jan-Feb; 14(1):41-46.

15. Dorantes C, Childers NK, Makhija SK, Elliot
R, Chafin T, Dasanayake AP. Assessment of
retention rates and clinical benefits of
community sealant program. Pediat Dent. 2005
May-Jun; 27 (3):212-216.

16. Folke BD, Walton JL, Feigal RJ. Occlusal
sealant success over ten years in a privative
practice, comparing longevity of sealant placed
by dentist, hygienist and assistants. Pediat Dent.
2004 Sep-Oct;26(5):426-432.

270



