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Abstract: Coronal micro leakage is one of the reasons for failure of endodontic treatment. Methods to measure coronal
micro leakage have included dyes, radioisotopes, fluid filtration, and microorganisms. 52 extracted human lower
premolars were previously collected and were stored in saline till it was required for the study, and were divided into 5
groups n=10 .Root canal treatment was done using conventional method and obturation was done using different sealer
for each specific group. Group 0 : Control Group (teeth obturated without using a sealer) Group 1:Zinc Oxide Eugenol,
Group 2: AH Plus, Group 3: AH 26, Group 4: Apexit. Following this split chamber model was prepared and the samples
were labelled and arranged in a test tube stand and incubated at 37°C. Bacterial inoculation was done and any turbidity in
the lower chamber was recorded according to the assigned groups for the specific day and staining was done every day.
In results the AH 26 (GROUP 3) performed better than AH PLUS (GROUP 2), APEXIT (GROUP 4) and ZOE (GROUP

1). In conclusion AH 26 showed maximum resistance against E. Faecalis.
Keywords: AH 26, E. Faecalisresistance, Endodontic sealers, Split Chamber Model.

INTRODUCTION

The basic principle of endodontic practice is to
prevent and cure endodontic disease and apical
periodontitis when required. To achieve this goal, the
endodontic treatment should be based on sound
biological rationale, consisting of elimination of the
bacteria, their by products and their substrates by
disrupting and then destroying the microbial ecosystem
through chemical and mechanical methods [1].

Clinicians have strived to totally seal the root
canal system in their attempt to ensure endodontic
success. Despite these efforts, it has been shown that
root canal filling leak [2]. If the coronal portion of the
root canal is exposed to the oral environment, the
obturated canal acts as potential route for
microorganism to gain access into the peri apical
environment. This situation may lead to endodontic
failure. Missing or fracture restorations, restorations
with inadequate margins, recurrent decay, or fractured
tooth structure are all clinical conditions that can
predispose tooth to coronal micro leakage [2].

Numerous studies have demonstrated the
ability of microorganisms and saliva to penetrate an
obturated canal and reach the apical region. Swanson
and Madison3 Trope et al. demonstrated that endo toxin
from Actino bacillus Actinomycetemcomitans was able
to pass through obturated root canals within 20 days.

Methods to measure coronal micro leakage
have included the use of dyes, radioisotopes fluid
filtration, and microorganisms. For each of these
methods, the inadequacies have been highlighted and
clinical significance questioned [2]. In this study the
bacteria chosen was Enterococcus faecalis which has
been used in various studies done previously and thus
more clinically relevant endodontically. In this study
various common, clinically used root canal sealers were
used and tested for their resistance against Enterococcus
faecalis along obturated root canal with failed coronal
seal.

MATERIALS & METHOD
Preparation of The Teeth Samples

A total of 52 extracted human lower premolars
were previously collected and were stored in saline till
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it was required for the study. Access opening for all the
teeth were performed with a high speed air rotor hand
piece (NSK PANA-AIR) with water coolant, the initial
entry was made with a 08 round diamond point
(MANI). The specimen were instrumented to working
length using ISO K file #60 (DENTSPLY
MALLIEFER) following step back technique with
recapitulation after every instrument used. The canals
were copiously irrigated with 5 ml of 3% Sodium
Hypochlorite (VISHAL DENTOCARE PRIVATE
LIMETED) between each instrument.

The smear layer was removed using EDTA
(GLYDETM, DENTSPLY MAILLEFER). The teeth
samples were then flushed finally with saline as a final
rinse. The roots were kept on a wet gauze to maintain
humidity and autoclaved in sterilization pouches sealed
with a pouch sealer for 15 mins at 121 °C at 15 Ibs of
pressure.

After sterilization, 2 samples were inoculated
aseptically in a laminar flow cabinet in BHI broth
(HIMEDIA) and incubated anaerobically for 24 hours at
37° C to confirm sterility of the samples. After no
growth was found in the broth all the study was
performed in aseptic conditions and the teeth were
randomly divided into 4 groups with 10 samples in each
group.

The root canal sealer used were

Group 0- control

Group 1- Zinc oxide Eugenol (VISHAL
DENTOCARE PRIVATE LIMETED,
Ahemdabad, India)

Group 2- AH Plus (DENTSPLY Caulk)

Group 3- AH 26 (DENTSPLY Caulk)

Group 4- Apexit (IVOCLAR VIVADENT)

OBTURATION OF THE SAMPLES

Sodium Hypochlorite was used as chemical
disinfectant which was efficient for sterilization of 2%
Gutta Percha cones (DENTSPLY MAILLEFER) by
immersion for only 1 minute. The roots were obturated
with master cone of size 60 and the accessory cones
with lateral condensation method using gutta percha
points and the respective sealer. The excess gutta percha
was cut with the help of gutta percha cutting scissors
and reduced till the cemento enamel junction with the

help of a heated ball burnisher. The samples were
allowed to set for 24 hours. The quality of the
obturation was evaluated with radiographs by
experienced endodontists and the samples with voids
were replaced with new samples.

MICROLEAKAGE APPARATUS SET UP

15 ml of sterilized centrifuge tubes were taken
and the bottoms cut open for insertion of the samples
from within and sealed with epoxy resin to ensure an air
tight seal. Then the centrifuge tube was loaded with
freshly prepared culture of Enterococcus faecalis in
BHI broth and the cap was closed tightly over it. This
set up was taken and placed over another test tube
containing sterilized freshly prepared BHI broth. The
samples were labelled and arranged in a test tube stand
and incubated at 37°C. Any turbidity in the lower
chamber was recorded according to the assigned groups
for the specific day and staining was done every day.
The broth was changed in the above chamber once in
two weeks to maintain an effective number of microbes
available for effective micro leakage apparatus.

CULTURING OF THE BACTERIAL STRAIN

20 ml of BHI broth was taken in a test tube and
heated on a Bunsen burner for 60 seconds and allowed
to cool to reach room temperature. The freeze dried
vacuum sealed bacterial sample was opened from one
end and the interior sample was placed and mixed in
BHI broth by shaking the sample into the broth
followed by moving the test tube which was then kept
in the incubator for 4 hours before inoculation. Each
group was recorded for micro leakage according to the
number of days it resisted. The mean for each group
was calculated and intergroup comparision was done
using one way annova using SPSS software version
19.0

RESULTS

All of the positive controls leaked within 1
day. Throughout the duration of the experiment, group
1, or group 2. In group 3 & group 4 without the coronal
barrier displayed turbidity within a range of 6 to 30
days in the present study group 3 showed significant
resistances to E. Faecalis whereas group 2 & group 4
showed no significant difference and group 1 showed
minimum resistance to E. Faecalis.

Table-1: Mean no of days in which leakage occurred

Descriptive
Days 95% Confidence Interval for
Mean

N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound
0(control) 10 1.00 .000 .000 1.00 1.00
1(ZOE) 10 8.90 2.846 .900 6.86 10.94
2(AHPLUS) 10 16.60 2.501 .819 14.75 18.45
3(AH26) 10 24.00 2.749 .869 22.03 25.97
4(APEXIT) 10 21.90 2.558 .809 20.07 23.73
Total 50 14.48 8.911 1.260 11.95 17.01

379



Rahul Rishi et al., Sch. J. Dent. Sci., Vol-2, Iss-6 (Oct, 2015), pp-378-382

Table- 2: Descriptive

Days
Minimum | Maximum

0 1 1

1 6 15

2 14 22

3 21 30

4 20 27

Total |1 30

Table-3: Inter Group Comparison

ANOVA
Days
Sum of Squares df Mean Square F Sig.
Between Groups 3630.280 4 907.570 156.959 .000
Within Groups 260.200 45 5.782
Total 3890.480 49

Fig- 1: split chamber model

DISCUSSION

Various studies demonstrated that in case of
coronal leakage microbe invariably pass through
obturated root canal over a short period of time [2,3,9].
Coronal micro leakage can occur because of a variety of
reasons including premature loss of temporary
restoration or inadequate final restoration, Missing or
fractured restorations, restorations with inadequate
margins, recurrent decay, or fractured tooth structure.

In in-virto studies, Enterococcus faecalis has
been shown to invade dentinal tubules. It can colonise
root canal and survive without the support of other
bacteria. It is resistant to the antimicrobial effects of
calcium hydroxide, probably partly due to an effective
proton pump mechanisms which maintains optimal
cytoplasmic pH levels. The rapid emergence of
antimicrobial resistance among Enterococci helps to

Fig-2: Turbidity seen after bacterial invasion.

shift the microbial flora in favour of E. Faecalis[11]. In
our study Enterococcus faecalis used as a biological
marker which makes the study more clinically
significant.

Zinc-Oxide-Eugenol(ZOE) based sealers, such
as Roth 811(Roth International Ltd, Chicago, IL) and
Kerr EWT( Kerr Corporation , Orange , CA, USA), are
known for their antibacterial effect through the action of
eugenol, AH —PLUS (DENTSPLY International, York,
PA, U.S.A), which was modified from AH26
(DENTSPLY Caulk), is popular for its tissue
compatibility property. AH-PLUS (DENTSPLY Caulk)
does not release formaldehyde compared with its
predecessor, AH26 [12].

This study evaluated the resistance offered by
various commonly used root canal sealers along
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obturated root canals in which coronal seal had failed
due to causes unknown. The experimental design was
similar to previously done study by Barthel et al where
“split chamber model” were used for a micro leakage
study [4].

Laboratory experiments to measure radicular
dentin pH have suggested an inadequate rise in pH in
dentinal tubules for effective results. The limited
antibacterial activity of calcium hydroxide sealer might
be attributed to a lack of sufficient pH elevation, limited
solubility, and diffusibility of calcium hydroxide into
dentinal tubules and possibly buffering ions present in
the tubules [13].

Seal apex releases calcium hydroxide and it
showed only slight toxicity in the fresh state. However,
it exhibits increasing cytotoxicity in the set state. This
might be the reason why Seal apex could exhibit the
antimicrobial effect. Resin-based sealers AH26 and AH
plus are similar materials, both of them were shown to
be antimicrobial [14].

Pizzo et al.; reported that in Direct Contact
Test only fresh AH Plus possessed antibacterial activity,
whereas 24-hour and 7-day-old samples did not show
antibacterial effect against E. Faecalis, Similar results
were reported by Kayaoglu et al . The antimicrobial
effect of epoxy resin—based sealers might be related to
the release of formaldehyde during the polymerization
process. The present study also showed that fresh AH
plus had significant antibacterial effect, whereas set
samples did not show antimicrobial activity [15].

The antimicrobial effect of resin-based sealers
may be related to bisphenol. A diglycidyl ether which
was previously identified as a mutagenic component of
the resin based material .In addition, both of them have
been reported to release formaldehyde in the
polymerization process. Taken together, these
components made the resin-based sealers antimicrobial
[14]. ZOE showed antibacterial activity against K.
rhizophila and E. coli, and the smallest zones of
bacterial growth inhibition against E. faecal are. Similar
results have been reported [16].

Savioli et al.; evaluated the antimicrobial
activity of a ZOE-based root canal filling material for
permanent teeth (Grossman's sealer) and its components
against different microbial strains using the double layer
well-diffusion method, and found that the eugenol
component inhibited K. rhizophila, E. Faecalis, S.
mutans, E. coli and S. aureus. Zinc Oxide alone
inhibited only the growth of S. sobrinus and E. coli.
Several authors have attributed the antimicrobial effects
of ZOE to eugenol [16].

Although the antibacterial mechanism of ZnO
nanoparticles is still unknown, the possibilities of
membrane damage caused by direct or electrostatic

interaction between ZnO and cell surfaces, cellular
internalization of ZnO nanoparticles, and the production
of active oxygen species such as H,0, in cells due to
metal oxides have been proposed in earlier studies. The
generation of H,0, in ZnO slurries was determined by
oxygen electrode analysis and spectro photo
fluorometry [17].

The AH 26 (GROUP 3) performed better than
AH PLUS (GROUP 2), APEXIT (GROUP 4) & ZOE
(GROUP 1). This may be due to AH 26 when mixed,
the hardener in this material, hexamethylenetetramine,
and releases formaldehyde in an amount increasing over
the 2-day setting period. Once set, the formaldehyde
concentration in ~x200 that of the fresh mix and
subsequently decreases over the next 7 days. This
condition may be related to antibacterial effects in this
sealer[18]. AH PLUS is a modified formulation of
AH26 in which formaldehyde is not released[19].

The antimicrobial activity of AH PLUS and
APEXIT appear comparable may be because Calcium
hydroxide-based sealer was shown to be appropriate for
elimination of bacteria. It depends on ionization that
releases OH- ions, causing an increase in pH. A pH >9
may reversibly or irreversibly inactivate cellular
membrane enzymes of the microorganism, resulting in a
loss of biological activity[14]. ZOE (GROUP 1)
showed least resistance to E. Faecalis. May be because
it showed the lowest bond strength to dentin in absence
of smear layer, when compared to the resin based
sealers[20].

CONCLUSION

Taken together, these findings suggest that the
sealers evaluated in this study showed different
inhibitory effects on the bacterial strains. Root canal
sealers containing formaldehyde proved to be the most
effective against the E. Faecalis because the
antimicrobial components of root canal sealers do not
have selective toxicity against microorganisms, they
usually exert toxic effects on host cells. We suggest that
those root canal sealers should be used which are
characterized by an at least acceptable biocompatibility.
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