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Evaluation of the effect of enamel preparation on retention rate of fissure 
sealant
AskArizAdeh NAhid, BABAee G. zAhrA1, rezvANi YAsAmAN2

abstract
Background: Prevention from caries is a principle in dentistry and fissure sealant therapy is being used as a preventive 
method success of sealants is directly depending on their retention. Aim: The Aim of the present study is to evaluate effects of 
enamel preparation on sealant retention. Settings and Design: Clinical trial Materials and Methods: About 57 children aged 
6‑8 year old took part in this study. 200 first molar teeth of these children has been randomly separated into two groups: A case 
group (Mechanically preparation of enamel) and a control group (conventional method, without preparation). After applying fissure 
sealants children were followed up 6 months later. Statistical Analysis Used: Mann‑ U‑ Whitney Test was used. Results: Complete 
retention after 6 month follow up was 86.7% in case group and 82.8% in control group. No significant difference was seen between 
the groups after 6 month follow up. (P = 0.508). Conclusion: Although statistical evaluation didn’t show significant difference, 
but sealant retention was more after preparation technique.
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introduction

In dentistry, the aim is to prevent dental caries instead of 
cutting the teeth. It is impossible to clean deep and thin 
fissures with hygienic tools such as toothbrush. These pits 
and fissures are prone to decay and include more than 
85% of decayed dental surfaces. One effective treatment 
to prevent occlusal cavities is the use of fissure sealant 
therapy. Unfortunately, it has been reported that sealant 
retention after a year is 85% and after 5 years is about 50%.
For increasing the effect of sealants, various preparation 
methods has been suggested: Using Pumice to clean tooth,[1] 
polish system through the air,[2] to thrust sodium bi-carbonate 
through spraying water on dental surfaces using air-abrasive 
technique, shaping tooth enamel with laser and etching the 
enamel with phosphoric acid.[3,4] Also, it has been reported 

that cleaning the enamel before etching and bonding can 
increase the sealant retention.[5] Some studies indicated 
that using air-abrasion without using additional acid etching 
is not able to show acceptable bond strength.[4] Whereas 
other research suggests that abrasive technique can be 
as a substitute for enamel acid etching.[6] About invasive 
technique that pits and fissures are opened with bur and 
they are deepened and widened with it, it is said that this 
condition can cause to increase the sealant penetration to 
deeper fissure areas and to extend the surfaces.[7] Other 
study indicated that acid etching in its conventional form has 
apparently lower micro leakage than the method in which 
fissures are cleaned and roughed and then etched. Etching 
with phosphoric acid increases the amount of retention 
in fissure sealants containing resins. Although mechanical 
preparation of tooth causes loss of dental structure, it can 
also increase the retention.[8] Because of current differences 
related to using of substitute methods to prepare fissures, 
this controlled study is achieved with aim to evaluate fissure 
sealant retention after preparing the enamel with the 
common method (etching) and invasive method in children 
of 6 to 8 year old in pediatric department, Islamic Azad 
dental university.

materials and methods

In this experimental in vivo research, 57 children 6-8 years 
old that had erupted one or two pairs of first permanent 
molars and required fissure sealant therapy were selected.
The samples didn’t have any restoration, fracture, crack and 
sealant on fissures and identifiable decay wasn’t observed 
in them. They have acceptable hygiene. In every child, one 
or two teeth were put in case group and opposite tooth 
in control group. Teeth were randomly classified into two 
group based on enamel preparation: 1. Without preparation 
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2. Enamel preparation with fissurotomy burs (18013, STF, 
S.SW), with forward and backward motion to open central 
fissures.[9] All teeth were isolated with cotton rolls and etched 
with phosphoric acid Gel 37% (3M-ESPE)[9,10] in 20 seconds[10] 
with current applicator in the Kit. After washing with water 
in 30 seconds [10,12] and replacing cotton rolls, it was dried 
with air without oil in 15 seconds.[10] After observing chalky 
appearance, the sealant material (3M-ESPE 2007 made in 
U.S.A) was put on the fissures according to the instructions. 
Light beam was put with a light-cure device (Coltolu × 2.5 
Model No.C7306 USA) with output power 400 mw per 
cm2in 40 seconds[9,10,12] on them. After polymerization, 
the sealant retention was checked with a probe. Finally, 
occlusion was checked and adjusted by a finishing flame 
shape diamond bur (SS White CFT) with cooling spray.[10] 
The cases were clinically evaluated after 6 months through 
observation by mirror and probe to check the retention. The 
degree of retention was classified as following: 1. sealant 
was completely retained. 2. Sealant was partially lost. 3. 
Sealant was completely lost. The amount of retention was 
assessed by a blind pedodontist. The results were evaluated 
statistically via Mann-u-Whitney test. The success and failure 
of fissure sealant in both groups was assessed with statistical 
Chi-square test and defined as following: Success = after 
6 months, the sealants are completely retained. Failure = after 
6 months, sealants is lost (whether complete, or partial).

results

In this study, 57 children 6-8 years old were put under 
fissure sealant therapy with two preparation methods. In 
the 6 months recall, of 200 teeth that were received fissure 
sealant therapy 177 samples were assessed [Table 1]. This 
study evaluated the effectiveness of preparing enamel on 
retention of fissure sealants and that was assessed with 
grading [Figure 1]. Based on surveys with Mann-U-Whitney 
test, there was no significant difference between two 
groups when samples were followed according to success 
rate:success or failure [Table 2].

Discussion and Conclusion
The present study indicated that the enamel preparation 
with bur increases the amount of fissure sealant retention 
but statistically it wasn’t significant compared with 
conventional method. In 6 months recall of 200 teeth that 

were received fissure sealant therapy, 177 samples were 
assessed. In control group, 82.8% and in Case group 86.7% of 
sealants were completely retained. Also, in Case group 8.9% 
and in control group 13.8% of the sealants were incompletely 
lost and in Case group 4.4% and in control group 3.4% were 
completely lost. The sealant retention depends on the 
method of preparing fissures. So, they were mechanically 
prepared and compared with those without preparation. 
The mechanical preparation widens the fissures that cause 
fissure sealant to penetrate more inside the fissures. Also, 
it removes debris and increase enamel surface energy that 
all cause to reduce micro-leakage.[9] Although, there are 
the various methods fore preparing enamel, there isn’t any 
agreement about preference of one to another. Various burs 
such as ½, ¼ round and diamond komet No.8392 and …are 
used for preparation.[5,8,13,14]

In this study, fissurotomy bur (18013, STF, S.S.W) was used 
that this can be the cause of difference between this study 
and the study that is achieved by M.N.Youseff et al. The aim 
of that study was to assess the effect of enamel preparation 
method on micro-leakage of the flow able composite 
as fissure sealants and was done in‑vitro. To prepare the 
enamel, the diamond bur No.1191 F (K.G Sorensen, 13 Brazil) 
with phosphoric acid 37% was used in one group, ER: YAG 
laser (KAVO) and phosphoric acid 37% in another group and 
laser alone in the third group.[15]

The study similar to our study was done by Pourhashemi 
et al. in Tehran University. The results indicate significant 
statistical difference between Case and control group. In 
the present study, the samples after 6 months were divided 
into three groups: 1) sealants are completely retained, 
2) sealants are partially lost, 3) sealants are completely lost 
but in the Pourhashemi, s study, samples were divided into 
two groups 1) sealants are completely retained, 2) sealants 
are fallen and they were evaluated for 3 times through 1 year. 
Also, bur used in that study was diamond knife edge bur No.2 
and another difference of this study was less sample number.

In the study achieved by Richard khanna et al. and with aim 
to compare enameloplasty technique with conventional 
technique via electronic scan microscopy (SEM), results 

table 1: evaluation of retention after 6 months

sealant 
retention group

Completely 
retained 

sealant (%)

partially lost 
sealant (%)

Completely 
lost 

sealant (%)

Control 72
82.8

12
13.8

3
3.4

Case 78
86.7

8
8.9

4
4.4

Statistical test P=0.508

table 2: evaluation of the specimens according to the 
success rate

sealant 
retention groups

success total (%)

success (%) Failure (%)

Case group 78
86.8

12
13.3

90
100

Control group 72
82.8

15
17.2

87
100

Total 150
84.7

27
15.3

177
100

Statistical test P=0.470
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showed that the extended penetrance of sealant by invasive 
technique was apparently more compared with conventional 
method and has less bubbles and gaps. The performance 
method in this study was in‑vitro and the sample number 
used was 16 molar teeth that were low compared with other 
in-vitro researches.[6,8,14-16] S.B Geiger et al. believe that in 
teeth that is not mechanically prepared, filling of fissures is 
incomplete and teeth that is mechanically prepared, indicates 
less micro-leakage.[11] Various studies indicate that increasing 
enamel surface using of mechanical method increases sealant 
thickness and finally increasing sealant retention.[7]. The other 
way to increase integrity and sealant retention on pits and 
fissures that are widened with a bur is that outer layer which 
included prism-less layer is removed via this method.[12] Other 
research achieved by Pakdel et al. in Azad University aims to 
assess the effectiveness of enamel preparation on fissure 
sealant micro-leakage as in‑vitro method. They concluded 
that enamel preparation with bur and acid etching cause to 
reduce micro-leakage.

In past, few clinical studies similar to the present study were 
achieved. The number of in–vitro studies[6,8,14-16] was more 
in which they didn’t measure the real amount of retention 
of sealant, but they assessed the amount of penetration 
of sealant to enamel fissures or in other words, the length 
of resin tags. The results of these studies can be hardly 
generalized to clinical situations, because it is uncertain 
that whether with increasing the length of tags, the clinical 
retention rate also increased or not. The success of fissure 
sealant depends on its adhesion to enamel and its retention.[8]  
position of teeth in mouth, dentist’s master and method can 
affect the clinical success.

Conclusion

Enamel preparation causes to increase fissure sealant 
retention in the samples of the present study but it was not 
statistically significant.
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Figure 1: Evaluation of diffusion of redundancy of 177 
specimens according to the retention grades after 6 month
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