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ABSTRACT

Background: This study aimed to compare the apical seal in teeth treated with
gutta-percha and Bio-C sealer, Endoseal TCS sealer, and AH Plus sealer using
the single-cone technique.

Methods: In this experimental study, 56 single-rooted, single-canal mandibular
premolars were prepared using the Protaper rotary system. The samples were
randomly divided into three groups of 16 and two positive and negative control
groups and were obturated with Bio-C sealer, Endoseal TCS sealer, and AH Plus
sealer using the single-cone technique. The samples were divided into buccal
and lingual halves using a diamond disc. The linear leakage of methylene blue
from the root apex to the coronal- most part where the dye penetrated was
observed and recorded using a stereomicroscope, and finally the data obtained
were analyzed using one-way analysis of variance between groups with SPSS
version 26 software.

Results: The results of the study showed that the lowest dye penetration rate in
the sealers studied was for Endoseal TCS sealer (4.16+0.475), AH Plus
(4.84+0.745), and Bio-C sealer (5.77+£0.597). The results of the analysis of
variance showed that there was a significant difference in apical microleakage in
teeth treated with gutta-percha and Bio-C sealer, Endoseal TCS sealer, and AH
Plus sealer by the single-cone technique (p<0.001). Tukey's test showed that
there was a significant difference in apical microleakage of the sealers studied
with the positive and negative control groups; also, a significant difference was
observed in apical microleakage of Endoseal TCS sealer with Bio-C Sealer and
AH Plus sealer, and Bio-C Sealer with AH Plus sealer (p<0.05).

Conclusion: Apical sealing in root canal-treated teeth with gutta-percha and
Endoseal TCS sealer provided the best results compared to AH Plus and Bio-C
sealer.
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Extended Abstract

Background: Root canal therapy aims to
reduce root infection and prevent or eliminate
periapical infections. Therefore, obtaining an
excellent seal is essential to prevent bacteria
from entering the oral cavity. Sealers play the
role of lubricant in the obturation process and
fill the gap between the dentin wall and the
filling material, the voids and the irregularities
of the canal. AH Plus is an epoxy resin-based
sealer that is considered the gold standard of
resin sealers due to its desirable properties.
Bio-C sealer is a non-resin, eugenol-free sealer
that, in addition to improved biocompatibility
properties, has antibacterial effects and inhibits
bacterial penetration. Endoseal TCS sealer is a
type of paste sealer based on tricalcium silicate
without eugenol, and one of its most important
features is the ability to produce more calcium
hydroxide than other sealers containing
dicalcium silicate, which increases its
compressive strength and osteogenic potential
for hard tissue regeneration. Given the
importance of apical seal in the success of root
canal treatment, this study was conducted to
compare apical seal in teeth treated with gutta-
percha and Bio-C sealer, Endoseal TCS sealer,
and AH Plus sealer using the single-cone
technique.

Methods: This laboratory study was performed
on 56 single-rooted and single-canal
mandibular premolars. Teeth with resorption,
root fracture, root caries, calcification, multiple
canals, and root canal treatments were
excluded from the study. The selected teeth
were kept in chloramine solution for 24 hours
and then placed in normal saline until used in
the study. Then, the teeth were coronally
sectioned to obtain a working length of 12 mm
in all samples. The prepared specimens were
checked for patency with a K-file #10. Then, a
K-file #15 was inserted into the canal until the
tip of the file was visible in the apical foramen.
The working length was determined by
measuring the tip of the file to the rubber stop
and subtracting 0.5 mm from this length. To
simulate clinical conditions and prevent the
leakage of irrigating solution from the root tip,
the apex of the teeth was covered with
aluminum foil and sealed with wax. The canal
preparation was performed using the ProTaper

rotary file system up to F2. The canals were
irrigated with normal saline and 5 ml of 2.5%
sodium hypochlorite solution. The teeth were
randomly divided into three study groups and
two positive and negative control groups. In
the study groups, canal obturation was
performed with Bio-C sealer, Endoseal TCS
sealer, and AH Plus sealer, respectively, using
the single-cone technique. In the positive
control group, the teeth were sealed with gutta-
percha without sealer using the single-cone
technique. In the study groups, the external
surface of the roots, except for the apical 2
mm, was covered with two layers of nail polish
and wax to prevent dye penetration to the root
surface. The negative control samples were
completely covered with nail polish and wax
up to the end of the apex, then the samples
were immersed in the methylene blue dye
solution for 48 hours, and after removing the
dye, they were washed under running water for
5 minutes. The samples were divided into two
halves, buccal and lingual, using a diamond
disc. The linear leakage of methylene blue
from the root apex to the coronal -most part
where the dye penetrated was observed and
recorded using a stereomicroscope. The
obtained data were analyzed using descriptive
statistics and one-way analysis of variance
between groups using SPSS software, version
26.

Results: Based on the results of the present
study, no dye penetration was observed in the
negative control group, and the highest dye
penetration occurred in the positive control
group. Among the sealers studied, the lowest
dye penetration was observed in the Endoseal
TCS sealer (4.16£0.475), AH  Plus
(4.84+0.745), and Bio-C sealer (5.77+0.597),
respectively. An analysis of variance test was
used to compare the apical microleakage of the
sealers studied using the single-cone technique.
The results of the analysis of variance showed
that there was a significant difference in apical
microleakage in teeth treated with gutta-percha
and Bio-C sealer, Endoseal TCS sealer, and
AH Plus sealer using the single-cone technique
(»<0.001). According to the results of the
Tukey test, there was a significant difference in
the apical microleakage of the sealers studied
compared to the positive and negative control
groups; also, a significant difference was
observed in the apical microleakage of the
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Endoseal TCS sealer with Bio-C sealer and
AH Plus, and Bio-C sealer with AH Plus
(»<0.05).

Conclusion: Our study findings showed that
none of these sealers could completely seal the
apical foramen to obtain a fluid-tight seal. No
apical microleakage was observed in the
negative control group. Also, the highest dye
penetration was observed in the positive

control group, indicating that gutta-percha did
not provide a proper seal without the use of a
sealer. Considering the limitations of
laboratory studies, the results of the present
study showed that apical sealing in teeth
treated with gutta-percha and Endoseal TCS
sealer by the single-cone technique was
significantly higher than AH Plus and Bio-C
sealers.
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