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ABSTRACT

Background: Microorganisms and their by-products are considered to be primary etiologic agents in endodontic diseases. Mechanical preparation
is the principal mode of reducing the bacterial population in the root canal system, smear layer is still left on the root canal wall. Hence, irrigation of
root canal allows for cleaning beyond what might be achieved by root canal instrumentation allows.

Aim: To evaluate and compare antibacterial efficacy of Chloroquick- one step irrigating solution and 2% Chlorhexidine Gluconate on E. faecalis in
primary molars by Quantitative Reverse Transcriptase Polymerase Chain Reaction (QRT-PCR) study.

Methodology: 40 children between age 4-7 years were included in this ex- vivo study based on selection criteria. In Group I (n=20) irrigation was
done with chloroquick and normal saline and in Group II (n=20) irrigation was done with 2% chlorhexidine gluconate and normal saline. Pre- and
post-irrigation samples were collected using sterile paper points and transferred into transporting medium in Eppendorftube and sent for qRT-PCR
analysis.

Results: On intra-group comparison, in Group I a statistically significant reduction in E. Faecalis (colony forming units/ml) count post-irrigation
was found (p=0.0130). While for Group II, there was no statistically significant reduction in E. Faecalis (colony forming units/ml) count post-
irrigation (p=0.8180). On inter-group comparison between, Group I showed statistically significant reduction in E. Faecalis (colony forming
units/ml) count as compared to Group II (p=0.0110)

Conclusion: In the present study, continuous soft chelating irrigation protocol has shown promising results for reduction of microbial load from
the root canal system of primary teeth
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INTRODUCTION

Preservation of primary teeth is important for maintaining good
general and oral health" Dhariwal, et al.” (2016), stated that a restored
natural tooth acts as a best space maintainer. Carious lesion progresses
rapidly in primary teeth as compared to permanent teeth due to less
enamel thickness, consequently leading to bacterial infiltration into the
pulpal tissue.' Microorganisms along with their by-products are
considered to be the primary etiologic agent in endodontic diseases of
primary teeth.

The prevalence of Enterococcus Faecalis (E. Faecalis), a gram-
positive facultative anaerobic, associated with periradicular diseases
ranges from 24%-77%" The presence of these bacteria in the root canal
system during or post endodontic treatment is closely associated with
failure of endodontic treatment’

Mechanical instrumentation and antiseptic properties of root canal
filling materials significantly reduced bacterial levels, however it is
necessary to use irrigating solutions to aid in the removal of microbiota
in areas inaccessible to instrumentation and smear layer.

The choice of irrigating solution for pulpal therapy of primary teeth
should consider the differences among dentin substrata, presence of
permanent successor tooth germ as the physiologic root resorption
allows apical extrusion of the irrigating solution.'

The irrigation sequence can be initiated with either sodium
hypochlorite (1%) for its antibacterial effect or with chlorohexidine
gluconate (2%) where 5 ml irrigating solution is allowed to remain in
each root canal for 10 minutes as recommended by American Academy
of Pediatric Dentistry."

Till date none of the irrigating solution possess ideal quality, hence in
contemporary endodontics practice dual irrigant such as sodium
hypochlorite with ethylenediaminetetraacetic acid (EDTA) or
Chlorhexidine (CHX) are often used.

CHLOROQUICK" is a combination of stabilized sodium hypochlorite
solution with buffer hydroxyethane 1,1 diphosphonic acid (HEDP),
detergent and system activator along with other excipients like
incorporated surfactant (reduces the surface tension).

Hence, our study aimed to evaluate and compare antibacterial efficacy
of Chloroquick- one step irrigating solution and 2% Chlorhexidine
Gluconate on E. faecalis in primary molars by qRT-PCR study.

MATERIALS & METHODOLOGY

The randomized ex- vivo study was carried out in the Department of
Pediatric and Preventive Dentistry, Vadodara, Gujarat, India. Study
was approved by the Institutional Ethical Committee
(SVIEC/ON/Dent/BNPG17/018016).

Children between age 4-7 years were selected based on selection
criteria. Primary maxillary or mandibular molars showing irreversible
pulpitis clinically and radiographically, teeth with intact roots or less
than 2/3“ of physiological root resorption, parent/guardian who gave
written informed consent were included. Children on antibiotics four
weeks prior to microbial sampling, children with any systemic
disorder, unrestorable tooth, tooth with radiographic evidence of
internal/ external root resorption and tooth with abnormal anatomy or
calcified canals were excluded from the study.

It was a triple blinded study as the subject, the principal investigator
and the microbiologist were blinded.

In Group I (n=20) irrigation was done with Chloroquick- one step
irrigating solution (mfg by ZoodentPvt. Ltd. India) and normal saline
and in Group II (n=20) irrigation was done with 2% Chlorhexidine
Gluconate (mfg by Vishal Dentocare Pvt. Ltd. India) and normal
saline.

A standardized protocol was followed for the sampling procedure. For
each tooth in every group local anaesthesia was administered followed
by rubber dam application. In patients with proximal carious lesioni.e.
G.V.Black class II cavity, pre-endodontic build up was done.

Pulp tissue was extirpated with a barbed broach. For obtaining microbial
sample palatal canal of maxillary primary molars and distal canal of
mandibular primary molars was selected.’ After introducing #20 H-file in
the root canal, the pre- irrigation sample was collected with the help of
sterile paper points. The paper point was left in the canal for 60 seconds
with full working length and immediately placed in marked sterile
Eppendorftubes containing transport media immediately.
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The canal was irrigated after each file size with 5 ml of respective
solution related to each group of patients for about 30 seconds with a
side-vented needle. Then the canal was irrigated with 10 ml of the
respective irrigant solution.’ Normal saline was used as final irrigating
solution for both the groups. The second root canal sample was
collected and transported with similar protocol. There was no patient
dropout or sample failure reported during the course of study.

Samples were transported to Department of Molecular Biology and
Immunology for qRT-PCR analysis.

A reaction solution composed of SYBR® Green Universal PCR
Master Mix (10ul), forward primer (1pul) and reverse primer (1pl) for
E. faecalis, extracted DNA of (1pul) and nucleus free water were used to
make a complete reaction volume of 20ul. Relative Quantification
(RQ) for E. faecalis was based on the Ct (the number of PCR cycles
necessary to obtain the threshold signal of fluorescence) values.

Statistical analysis

The Statistical software IBM SPSS statistics 20.0 (IBM Corporation,
Armonk, NY, USA) was used for the analyses of the data and Microsoft
word and Excel were used to generate graphs, tables etc. unpaired t test
at level of significance 0.05 and the ANOVA analysis of variance was
used.

Results

The study was performed in a total of 40 participants among them 28
(70%) were males and 12 (30%) were females. Each group had 20
participants. Distribution of participants and comparison of gender
among both the groups was done using chi square test. No significant
difference was observed between both the groups (p =1.000).

The mean age of children was 5.48 £0.82 years and 5.15+0.81 years in
Group I and Group Il respectively. Comparison of age in terms of mean
standard deviation among the 2 groups was done using unpaired
student's 't' test. By conventional criteria, this difference was
statistically not significant.

In Group I mean E. faecalis count pre-irrigation in the root canal
system was 9.58 - 29.5 CFU/ml while post-irrigation mean E. faecalis
count was 0.15 — 0.43 CFU/ml (Table II). There was statistically
significant reduction in E. faecalis (colony forming units/ml) count
post-irrigation in Group I.

In group II mean E. faecalis count pre-irrigation in the root canal
system was 9.58 - 29.5 CFU/ml while post-irrigation mean E. faecalis
was of 5.04 — 9.42 CFU/ml (Table I). The difference in reduction in E.
Faecalis (colony forming units/ml) count post-irrigation was
statistically not significant in Group II.

Table I: Intra group comparison of E. Faecalis (colony forming
units/ml) count pre irrigation and post irrigation in Group I and
Group II

Mean | SD | p value
Group I | E. Faecalis (colony forming | 9.96 | 19.54|0.0130*
units/ml) Pre Irrigation
E. Faecalis (colony forming | 0.14 | 0.29
units/ml) Post Irrigation
Group II | E. Faecalis (colony forming | 9.96 | 19.54| 0.8180

units/ml) Pre Irrigation

E. Faecalis (colony forming | 2.19 | 7.23
units/ml) Post Irrigation

*Mann-Whitney U test. p<0.05 statistically significant

All the participants in both the groups displayed E. faecalis within the
root canal system pre-irrigation in mean range of 9.58 - 29.5 CFU/ml.
Group I showed significant reduction in E. Faecalis (colony forming
units/ml) count as compared to Group II post-irrigation (Table II).
Mean difference in pre- and post-irrigation ranged between 7.76 —
18.97 in Group I, whereas the range was 9.25 —28.79 in Group II. This
observation showed statistically significant difference.

Table II: Inter group comparison of E. Faecalis (colony forming
units/ml) count pre- and post-irrigation
Count(Mean| SD

Mann- p
‘Whitney U|value*

E. Faecalis | Irrigation | 20 | 5.61 [13.36| 106.00 |0.0110
(colony forming| solution 1
units/ml) | Trrigation | 20 |9.77 [19.02
difference | solution 2
*p<0.05 statistically significant
DISCUSSION

Satisfactory irrigation, disinfection, and obturation are the main
principles of root canal treatment hence, this examination provides an
understanding of capability of conventional irrigation protocol and
continuous soft chelating irrigation protocol in reducing the intracanal
microbial load.

The objective of using an irrigant in primary tooth is to reduce the
colony forming units from the root canal system, which cannot be
achieved by the use of a single irrigating solution. Therefore, the
combined application of multiple irrigating solutions is mandatory.’

Chloroquick- one step irrigating solution is a combination of HEBP (a

soft chelating agent) and NaOCl which can disinfect root canals as well

as reduce smear layer. The highlight of this combination is that the

NaOCl retains its biological, antibacterial, and tissue dissolving

properties,” and the reduction and elimination of the inorganic
9,10

element are done with the help of HEBP."

These results can be attributed to the chelating agent being in the canal
for a longer time as well as to the chelating procedure occurring while
instrumentation, unlike conventional irrigation protocol. Hence, this
helps in reducing the time required for instrumentation of the root
canal system."

Results of the present study display that; the continuous soft chelating
irrigation shows the significantly better removal of smear layer and
antimicrobial property than conventional irrigation protocol when 9%
HEBP was used in combination with 3% NaOCl (chloroquick high).

Paqué et al." has concluded that the accumulation of hard tissue debris
in root canals when irrigated with a combination of NaOCI and
etradonic acid was significantly less than when irrigation was
performed with 2.5% NaOCl alone.

Chloroquick has better tissue dissolution capacity by maintaining the
hypochlorite-hypochlorous acid equilibrium toward hypochlorite.”
This combination is effective on the inorganic as well as organic part of
smear layer at the same time.

Due to the maintenance of higher pH and free available chlorine levels
in the mixture of NaOCl with etidronate an acceptable level of organic
tissue dissolution can be recorded within this time frame. When NaOCl
is freshly mixed with etidronic acid, it dissolves pulp debris and
eliminate micro-organisms, preventing smear layer formation. Due to
final irrigation becomes unnecessary, thus reducing the time of
treatment in pediatric dental patients."

The pH range of a solution with 3% NaOCl and 9% etidronate
composition up to 1 hour after mixing is 8.6-8.7." The pH range is
dependent on the NaOCI concentration. A 1:1 mixture of 1% NaOCl:
9% etidronate maintains its free available chlorine at 1 min, and this
declines to 80% at 60 min and to 20% after 24 h."” Due to the
maintenance of higher pH and free available chlorine levels in the
mixture of NaOCl with etidronate, a therapeutic window of one hour is
available.

There is limited literature available on the use of the continuous soft
chelating agent for smear layer removal. Future research should be
aimed toward the effect of both these protocols on the dentinal walls of
the root canal system of primary tooth. In the present study, continuous
soft chelating irrigation protocol has shown promising results for
reduction of microbial load from the root canal system of primary
teeth.

CONCLUSION

Within the limitation of our study we conclude that efficacy of
Chloroquick- one step irrigating solution was higher in comparison to
2% Chlorhexidine gluconate irrigation solution as the post-irrigation
microbial load in the root canal system of primary teeth was
significantly reduced.
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