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Abstract

Objectives: To evaluate the cleaning efficacy of 2.2% sodium hypochlorite gel compared to pumice powder on the perma-
nent first molars before applying the sealant.

Materials and Methods: Sixty sound molars were recruited from30 patients (7-10 years) in which their plaque on the occlusal
surfaces of permanent first molars was stained (Mira-2-Tone) and photographed. Molars were selected randomly and divided
into 3 groups: G1 pumice powder (n=30 molars) G2: sodium hypochlorite gel applied for 30 seconds (n=30 molars), G3:
sodium hypochlorite gel reapplied for another 30 seconds (n=30 molars).Then the Mira- 2tone was applied and photographed
before and after the cleaning. In a conventional picture editing program.The occlusal surface and plaque were measured in pix-
els and the relative proportion of occlusal plaque was calculated. Samples from eachgroup were etched with 37% phosphoric
acid gel for 15 seconds followed by placement of a sealant.

Results: There was astatistically significant difference between after and before cleaning in the three analyzed groups (T test:
p<0.05). The percentage of variation in coloring rate was 68%for the G3 group, while the percentage of variation in coloring
rate G2 and G1 group was 44%, 39% respectively.

Conclusion: The use of 2.2% NaOCl gel for 60 seconds had a better cleaning efficacy comparing pumice powder and was
able to remove dental plaque before applying the sealant.

Keywords: Sodium Hypochlorite Gel; Pits and Fissures; Variation in Coloring Rate.

Introduction bacteria away from the nutrients needed and prevents the enamel
surface from being demineralized. These preventive characteris-

As dental caries becomes a public health problem over the last ticsare mainly obtained and maintained as long as the sealantsre-

few decades, a big advance has been made in caries prevention.
suppression of dental plaque formation, mechanical removal of
dental plaque, fluoride treatment either topically or systemically,
pit and fissure sealants application and dental health education-
alprograms have had an undeniable effect on caries prevention

main completely intact and bonded in place [1, 2].

On the other hand, sealant placement is a very sensitive technique
because there is a risk of leaving some residual material, mois-
ture, or air bubbles inside of the fissures preventing proper seal-

recently [1]. ant penetration and endangering optimal retention and structural

integrity [2, 3]. Moreover, inadequate removal of dental plaque
Pit and fissure sealants are considere done of the effective modes beff)re etcblng can harm. .sealant re.tennon of lead to microleak-
in the prevention of dental decay in caries-susceptible teeth by ageincreasing the probability of caries development [4].
creating a physically protective barrier that keeps the cariogenic ) ‘ . ) )

Both invasive and non-invasive methods are used in the purpose
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of cleaning and preparing the enamel fissures prior to etching and
sealant application. However, those methods have delivered con-
trasting and even contradictory results |5, 6]. Dry brushing, pum-
ice prophylaxis with rubber cups, fissure burs, adhesive agents,
lasers, abrasion with air, sodium bicarbonate, or aluminum oxide
particles and prolonging the etching time are some examples of
techniques currently suggested in pediatric dentistry to reduce the
plaque content within pits and fissures |7, 8].

Despite the hypothesis that mentioned that pumice powder has
some residues in the pits and fissures after 60 seconds from wash-
ing or 30 seconds from etching [9], Pumice prophylaxis is still
used as a routine basis before sealant application [10, 11]. In re-
turn, sodium hypochloritegel has not been studied as a plaque
removal agent within pits and fissures before sealant application
to the best of our knowledge although it has been used widely in
dental procedures due to its antibacterial and deproteinizingef-
fect.

Therefore, this trial was aimed to evaluate the use of different
methods to clean occlusal pits and fissures: pumice prophylaxis,
30 seconds application of NaOCI gel 2.2% and 60 seconds ap-
plication of NaOClI gel 2.2%.

Materials and Methods
Study design

This study was a randomized controlled clinical double-blinded
trial composed of two teeth of cach participant (split mouth
study). Thirty cooperative children (15 male and 15 female) aged
between 7-10 years participated in this trial. They were all recruit-
ed from pediatric dentistry department of Damascus University.
In total, 60 molars were enrolled in the study and they werelower
first permanent molars which were caries free based on visual ex-
amination according to ICDAS II detection system (code 0). The
trial was conducted in accordance with the declaration of Hel-
sinki and approved by the Research Ethics Committee of Faculty
of Dentistry of Damascus University.

Study groups

The teeth were assigned into three groups; Group 1: teeth were
cleaned with pumice powder (control group) (n=30 molars),
Group 2: teeth were cleaned with sodium hypochlorite gel ap-
plied for 30 seconds (n=30 molars), Group 3: tecth of Group 2
were washed thoroughly and reapplied sodium hypochlorite gel
for another 30 seconds (n=30 molars). Randomization was done

https://scidoc.org/IJDOS.php

using the website www.randomizer.org in order to aid in allocating
teeth into groups randomly.

Intervention

A signed informed consent was obtained from the parents of all
enrolled children. The plaque was detected using plaque disclosing
agent (Mira-2-tone, Hager & Werken, Germany) before cleaning
of the pits and fissures and after cleaning them in order to evalu-
ate the effectiveness of the cleaning method used. The following
steps were followed for each tooth: 1-rubber dam isolation. 2 -
Cleaning pit and fissure surfaces either by using pumice powder,
NaOCl gel for 30 seconds or NaOCI gel for 60 seconds 3-Rinsing
and drying 4 - Etching pits and fissures for 30 seconds (Etchant
37%, 3M, USA) 4 - Rinsing and drying again 5- Application of
sealant material (Helioseal,IvoclarVivadent, Liechtenstein). 6- po-
lymerization using light cure device for 20 seconds. 7 - Occlusion
assessment using articulation paper.

Teeth were photographed from over the occlusal surface in or-
der to digitaize the images through transferring them to the pro-
gram Adobe Photoshop (V6.0, Adobe Systems Ltd, Europe) and
measuring a definite outlined sutface in these reformatted images
in pixels. First, an outline of the occlusal surface was done by
connecting lingual and buccal cusp tips through the descending
cutting edges of the cusps and marginal ridges of the occlusal
surfaces (Figure 1). Then, the outline of the disclosed area of the
pits and fissures surface was taken and the ratio between both the
occlusal surface and the disclosed surface was calculated to get the
relative proportion of occlusal plaque, this was named the color
coefficient average of the occlusal plaque, which is calculated us-
ing the following equation:

Color coefficient average of the occlusal plaque = (coloration of
pits and fissure (pixel))/(occlusal surface (pixel))*100

Two blinded examiners carried out the outlining and this method
was done twice for each tooth (before and after cleaning).

Statistical Analysis

The collected data were introduced into SPSS software version 23
(IBM Cortp., Armonk, USA). Kolmogorov-Smirnov test was used
to check if the data are normally distributed, and it concludes that
they were normally distributed. The level of significance (P-value)
was set at 0.05 and the power of study was 90%. T-student test
was used to conclude if there is a difference in the level of clean-
ing that is statistically significant within each group. Bonferroni

Figure 1. Outlining the Occlusal Surface.
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Test was also used to show if the dual difference between the
groups was significant.

Results

Data were collected from 30 children (15 male and 15 female),
from whom 60 teeth were randomly assigned into the three
groups. The mean age of children in control group, NaOCI (30
sec) group and NaOCI (60 sec) group was 9.1, 8.6 and 7.9 years,
respectively. Figure 2 shows the CONSORT flow chart concern-
ing the participants of this trial.

The plaque disclosing agent was used twice for each tooth, before
and after cleaning, After each application, the color coefficient
average of the occlusal plaque was calculated. Then, the variance
between the two values (before and after) was calculated. The var-
iance values were as follows: The use of NaOCI for 60 seconds
had the highest variation in coloring rate (-19.59), then the use

https://scidoc.org/IJDOS.php

of NaOCI for 30 seconds, then pumice powder (-13.78, -9.22),
respectively.

The study data were distributed normally. For that reason, t-stu-
dent test was done in order to study the dual differences between
the color coefficient averages before and after cleaning of ecach
method (Table 1). T-student test showed that all methods of
cleaning were effective in plaque removal as there was a signifi-
cant difference (P=0.000) when comparing the two stages of in-
tervention (before and after cleaning). In addition, in figure 3, the
change in Color coefficient average of the occlusal plaque (Pixels)
is demonstrated within each group.

Bonferroni test was used to report dual differences between the
percentages of vatiation in coloring rate according to the method
of cleaning. There werestatistically differences between the use of
NaOCl for 60 seconds and pumice powder (P-value<0.05) in the
percentages of variation in coloring rate (Table 2).

Table 1. t-student analysis to study the significance of cleaning efficacy in each group.

Figure 2. CONSORT flow chart of the trial.

Method of . Coloring coef- Standard .. Calculated
. Cleaning Stage | N* . . . variation P-value
Cleaning ficient average | deviation t value

Before Cleani 30 28.66 21.55

NaOCIX1 (30| Pefore & caning 13.78 4945 | 0.000%
Seconds) After Cleaning | 30 14.88 8.95
Before Cleani 30 28.66 21.55

NaOCI X2 (60| Zerore eaning 1959 | -1959 | 0.000%
Seconds) After Cleaning | 30 9.07 7.43
. Before Cleaning | 30 22.36 9.45

Pumice Powder - 9.22 -7.627 0.000%
After Cleaning | 30 13.14 5.98

*N= number of teeth
* Statistically significant

Table 2. Bonferroni test for the dual differences between the percentages of variation in coloring rate.

Method of Cleaning Method of Cleaning [ Difference between two averages | Standard error | P-value
NaOCI X1 (30 Seconds) | NaOCI X2 (60 Seconds) 24.38 4.31 0.000*
Pumice Powder -4.59 4.31 0.869

NaOCl X2 (60 Seconds) Pumice Powder -28.97 4.31 0.000%*

*statistically significant
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Figure 3. Change in Color coefficient average of the occlusal plaque (Pixel).
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The success of the cleaning method was measured by the pet-
centage of variation in coloring rate in the occlusal surface, con-
sidering this the applying of NaOCI for 60 second was the best
cleaning method with percentage of 67.92%.

Discussion

Resin-based pit and fissure sealant is a caries preventive agent that
is applied to caries-susceptible teeth by bonding to the enamel
surface micromechanically, averting access by cariogenic bacteria
to the place of nutrients [5]. Acid etching does not eliminate the
organic content on the enamel surface, which is primarily com-
posed of protein [12]. The collagen fibril network remained un-
damaged after dentin demineralization with phosphoric acid. The
organic content comprises only 1% of the enamel and it cannot
be entitely removed with forgetting the enamel crystals' proteins
[3]. This atise the need of an appropriate preparing method that
can achieves a total removal of the dental plaque and helps etch-
ing to be effective [13].

The present study consisted of 60 erupted permanent molars in
children between 7 years and 10 years of age. Pumice powder,
NaOClI gel for 30 seconds and NaOCI gel for 60 seconds were
the groups to which teeth were randomly allocated for cleaning
of the pit and fissure surface with the use of phosphoric acid for
etching. The study was designed as a split mouth study to stand-
ardize patient associated factors such as the cooperation during
the procedure and the oral hygiene.

Plaque disclosing agent was applied two times for each tooth, be-
fore and after cleaning, In order to assess the effectiveness of
each agent in plaque removal, the occlusal surface was photo-
graphed and digitalized to calculate the surface of plaque in pixels.
Furthermore, the color coefficient average was taken by calculat-
ing the ratio between the occlusal surface and the coloration of
the pit and fissure surface. This aids in overcoming the possible
problems associated with distance difference between the lens of
the camera and the occlusal surface. This method is a valid and
reliable one according to many studies |14, 15].

In this trial, the method of pretreating the enamel surface by de-
proteinising with sodium hypochlorite gel (NaOCI) for 60 sec-
onds prior to etching has proven to be an effective method (68%).
This can be justified for improving the quality of conditioning by

Lilian Azrak, Nada Bshara, Muaaz Alkhouli. Evaluation of the Effe
Randomized Controlled Clinical Trial. In# ] Dentistry Oral Sei. 202057(

significantly removing organic elements and denaturing proteins
present in both the enamel and the acquired pellicle.

The findings of this study is in agreement with Espinoza et al.,
in vitro study, which demonstrated that the deproteinisation pro-
cess of NaOCl increases the conditioned area and improves the
quality of enamel acid etching, optimizing the retentive surface
and sealant bond strength. However, their study used the solution
form of the NaOCI [16].

Sodium hypochlorite is introduced commercially in two different
forms, the solution and the gel. The later form (gel) was used to
dentistry to overcome some of the solution related disadvantages.
The gel form was used in this study as it is more controllable in
application than the solution.

NaOClI solution has been used in endodontics for its antimicro-
bialpropertiesand ability to dissolve the organic material from
the root canal space without damaging intact dentinal tissues
[17]. Moreover,incleaning the enamel surface, sodium hypochlo-
ritereachesthe organic components and distinct chemical reac-
tionsdevelop including saponification and neutralization. These
reactions lead to liquefaction of the organicmaterial in enamel
without injuring the enamel structure, a process referred to as
deproteinisation [18]. Because the gel has the same active compo-
nents and properties with the solution, this may explain the better
results of using NaOCI gel in this study comparing with pumice
powder thatdoes not have the similar mechanism of action.

According to the i vitro study conducted by Garrocho, the de-
proteinisation caused by NaOCI prior to acid etching improved
the bonding to enamel. This was caused by increasing the sur-
face area of etched enamel after pretreatingthe occlusal enamel
with 60 seconds of NaOCI solution. Therefore, he suggested the
enamel treatment method prior toacid etching to increase the use-
ful clinical life of resin sealants placed on primary orpermanent
molars. [19].

This study revealed that the use of NaOCI for 30 seconds was ef-
fective in relatively equal percentage to the use of pumice powder
(44%) and (39%), respectively. While the application of NaOCI
gel for 60 seconds was more effective with 68% success rate. This
can be due to the time of NaOCI applying according to Gomes et
al, who indicates the increasing results of the cleaning capacity of
NaOCI with the increasing time of applying [20].

ctiveness of Sodium Hypochlorite Gel Application in Removing Dental Plaque Before Pit and Fissure Sealant Placement: A
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Conclusions

Within the limitations of this study, we can conclude that apply-

ing NaOCI gel for 60 seconds is effective in cleaning the pit and

fissure surface to remove the dental plaque prior to sealant place-

ment, with success rate of 68%.
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