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ABSTRACT:

Background: A complete root canal filling is substantial for long-term success of endodontic treatment. The present study
was conducted to compare sealing ability of BC sealer and AH Plus using SEM and micro-CT. Materials & Methods: All
teeth were instrumented to a size of 40/06 using a crown-down technique. Irrigation was with 2 mL 2.5% NaOCI was
employed. Canals were then dried with paper points and samples were randomly divided into two groups. Group | samples
were filled with AH Plus Root Canal Sealer and group Il samples were filled with EndoSequence BC Sealer. All specimens
were scanned using micro-CT and then three from each group were randomly selected for SEM analysis. Results: The mean
total ROI volume (mm3), object (Dentine) volume (mm3), volume of closed pores (mm3), surface of closed pores (mm2),
volume of open pores (mm3) and open porosity (%) at apical third was 7.2 and 7.4, 1.52 and 1.41, 0.153 and 0.121, 0.235
and 0.182, 4.50 and 6.26 and 65.2 and 73.9 in group I and 11 respectively. At middle third, in group | was 7.3, 1.45, 0.361,
0.324, 6.12 and 70.5 and in group Il was 7.9, 1.34, 0.409, 0.435, 6.87 and 84.2 respectively. At coronal third, in group | was
7.3, 1.36, 0.63, 0.631, 6.34 and 75.2 and in group Il was 7.9, 1.31, 0.87, 0.772, 6.77 and 82.8 in group Il respectively. A
significant difference was observed in apical third (P< 0.05). Conclusion: Authors found that both the sealant found to be

equally effective.
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INTRODUCTION

The long-term success of endodontic therapies relies
on complete filling after root canal obturation.*
Microleakage is one of the significant causes for
endodontic failure, which occurs due to poor contacts
between the gutta-percha and the sealer, the sealer and
the dentin, or through voids within the sealer. In
general, the oral bacteria could contaminate the entire
length of root canal within 30 days of obturation while
endotoxins from Actinobacillus
actinomycetemcomitans could  be observed in
obturated root canals within 20 days.**

A complete root canal filling is substantial for long-
term success of endodontic treatment. The obturation
is classically performed using gutta-percha and
different types of root canal sealers. The root canal
sealers fill the gaps between gutta-percha cones and
the dentine walls. Therefore, these materials should
present adequate physical properties.*

Many types and brands of sealing cements are
commercially available. They can be divided into the
following types: eugenol-zinc-oxide-based cements,

calcium-hydroxide cements, glass ionomers, plastic
resins and MTA-based cement.” The search for an
endodontic sealer that fulfills the requirements for the
ideal physicochemical and biologic properties
continues even though many different root canal
filling materials have been advocated through the
years, such as AH Plus, Sealapex and
Endomethasone-N. The EndoSequence BC sealer,
also named the iRoot SP; has been introduced as an
ideal premixed and injectable biomaterial in the
clinical, exhibiting excellent radiopaque properties.®
The present study was conducted to compare sealing
ability of BC sealer and AH Plus using SEM and
micro-CT.

MATERIALS & METHODS

The present study comprised of 40 recently extracted
single-rooted, human mandibular premolars. The
approval for the study was obtained from institutional
ethical clearance and review committee.

All teeth were decontaminated in 5.25% sodium
hypochlorite for 2 hours. Preoperative radiographs
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were obtained in the mesiodistal and buccolingual
directions to confirm the presence of a single
unmanipulated root canal without root caries. All
teeth were decoronated at the cemento-enamel
junction, and each root was adjusted to about 12 mm
in length. Subsequently, a #10 K-File was inserted
into the root canal until the tip was at the apex. The
working length was determined by subtracting 0.5
mm from this length.

All teeth were instrumented to a size of 40/06 using a
crown-down technique. Irrigation was with 2 mL

2.5% NaOCI was employed. Canals were then dried
with paper points and samples were randomly divided
into two groups. Group | samples were filled with AH
Plus Root Canal Sealer and group Il samples were
filled with EndoSequence BC Sealer. All specimens
were scanned using micro-CT and then three from
each group were randomly selected for SEM analysis.
Results thus obtained were assessed statistically. P
value less than 0.05 was considered significant.

RESULTS
Table I Distribution of samples based on sealers
Groups Group | Group 11
Sealer AH Plus root canal sealer | Endo Sequence BC Sealer
Number of tooth 20 20
Table I shows that each group comprised of 20 teeth.
Table 11 Presence of micro pores in root canal system
Sections | Groups Total Object Volume of | Surface of | Volume Open P
ROI (Dentine) Closed Closed of Open | Porosity | value
Volume | Volume Pores Pores Pores (%)
(mm3) (mm3) (mm3) (mm2) (mm3)
Apical Group | 7.2 1.52 0.153 0.235 4.50 65.2 0.02
third Group Il 7.4 1.41 0.121 0.182 6.26 73.9
Middle Group | 7.3 1.45 0.361 0.324 6.12 70.5 0.08
third Group Il 7.9 1.34 0.409 0.435 6.87 84.2
Coronal Group | 7.3 1.36 0.63 0.631 6.34 75.2 0.09
third Group Il 7.9 1.31 0.87 0.772 6.77 82.8

Table II, graph la, b, ¢ shows that mean total ROl volume (mm3), object (Dentine) volume (mm3), volume of
closed pores (mm3), surface of closed pores (mmz2), volume of open pores (mm3) and open porosity (%) at
apical third was 7.2 and 7.4, 1.52 and 1.41, 0.153 and 0.121, 0.235 and 0.182, 4.50 and 6.26 and 65.2 and 73.9
in group | and 1l respectively. At middle third, in group | was 7.3, 1.45, 0.361, 0.324, 6.12 and 70.5 and in group
Il was 7.9, 1.34, 0.409, 0.435, 6.87 and 84.2 respectively. At coronal third, in group | was 7.3, 1.36, 0.63, 0.631,
6.34 and 75.2 and in group Il was 7.9, 1.31, 0.87, 0.772, 6.77 and 82.8 in group Il respectively. A significant

difference was observed in apical third (P< 0.05).
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DISCUSSION

Due to the complexity of root canal systems, pulp
tissue and inorganic debris remain in areas
instruments and irrigation solutions cannot easily
access after root canal treatments.”  Thus,
microorganisms surviving in the root canal will
subsequently grow and spread to the periradicular
areas between the sealer and dentin. Permanent
coronal restorations also provide seals equally as
important as the apical seal after the root canals are
filled.® When insufficient coronal sealing occurs or
the root canal remains open (e.g., when sealing is
delayed for permanent fillings, broken fillings, or
secondary caries formation; etc), oral bacteria will
access the apical foramen.’

A complete root canal filling is substantial for long-
term success of endodontic treatment. The obturation
is classically performed using gutta-percha and
different types of root canal sealers. The root canal
sealers fill the gaps between gutta-percha cones and
the dentine walls. Therefore, these materials should
present adequate physical properties.® Among the

82.8
75.2

6.346.77
.

Volume of Open Open Porosity
Pores (mm3) (%)

0.63D.772
Surface of
Closed Pores
(mm2)

M Coronal third

important physical properties to a proper obturation,
the flow of endodontic sealers allows their deeper
penetrability into the irregularities of the root canal
system, which contribute to own interlocking between
sealer and dentine.""*? Therefore, the flow of
endodontic sealers may be evaluated by the ISO
6876/2012 standard, which recommend that the
materials have a minimum of 17 mm of flow.
However, the main limitation of this conventional test
is its incapability to evaluate also the filling ability of
the materials."”®> The present study was conducted to
compare sealing ability of BC sealer and AH Plus
using SEM and micro-CT.

In present study, group | samples were filled with AH
plus root canal sealer and group Il samples were filled
with EndoSequence BC sealer. Huang et al** twenty-
four single-root human mandibular premolars were
selected and instrumented with nickel-titanium rotary
file and the final file size was #40/06. They were then
randomly allocated into 2 groups, and all samples
were filled with single cone gutta-percha (#40/06) and
one of the tested sealers (AH Plus and EndoSequence
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BC sealers). All specimens were scanned using micro-
CT and then three from each group were randomly
selected for SEM analysis. According to SEM, both
root canal sealers showed sufficient adaptation to
dentin along the whole length of the root canal,
though the coronal sections presented superior sealing
than the apical sections. Micro porosity analyses
revealed that the volume of closed pores and the
surface of closed pores had the largest values in the
coronal sections, followed by the middle and the
apical sections for both sealants (p<0.05). However,
no significant difference was observed for those two
parameters between AH Plus and EndoSequence BC
sealers in any of the three sections (p>0.05), whereas
they were larger in the apical section when the AH
Plus sealer was used. By using the single cone
technique, neither EndoSequence or AH Plus pro-
vides a porosity-free root canal filling. The
EndoSequence BC sealer may have similar sealing
abilities regarding the whole root canal as the AH Plus
sealer. A better sealing effect could be obtained in the
coronal and middle sections of a root canal than the
apical part by using the tested sealers.

We found that mean total ROl volume (mm3), object
(Dentine) volume (mm3), volume of closed pores
(mm3), surface of closed pores (mm2), volume of
open pores (mm3) and open porosity (%) at apical
third was 7.2 and 7.4, 1.52 and 1.41, 0.153 and 0.121,
0.235 and 0.182, 4.50 and 6.26 and 65.2 and 73.9 in
group | and 11 respectively. At middle third, in group |
was 7.3, 1.45, 0.361, 0.324, 6.12 and 70.5 and in
group Il was 7.9, 1.34, 0.409, 0.435, 6.87 and 84.2
respectively. At coronal third, in group | was 7.3,
1.36, 0.63, 0.631, 6.34 and 75.2 and in group Il was
7.9, 1.31, 0.87, 0.772, 6.77 and 82.8 in group Il
respectively. Faria-Janior et al*® evaluated the flow
rate of the Acroseal, AH Plus, Endomethasone N,
Sealapex, and ActiV GP according to the standards of
the 1SO specification 6876/2001. A volume of 0.05
mL of the cement mixed according to the
manufacturer’s recommendations was placed on a
glass plate. At 18045 s after the commencement of
mixing, the second glass plate was placed on top of
the sealer, followed by the weight of mass
approximately 100 g to make a total mass on the plate
of 120+2 g. Ten min after the start of mixing, the
weight was removed and the value of the diameter of
the compressed disc of sealer was measured. The
mean of three such determinations for each sealer was
taken as the flow of the material. The results obtained
were: Acroseal 21.24 mm, AH Plus 22.72 mm, ActiV
GP 24.90 mm, Endomethasone N 18.76 mm, and
Sealapex 25.15 mm. Conclusion: Only the
Endomethasone N did not conform to 1SO
Specification that requires that a sealer shall have a
diameter of not less than 20 mm. The Sealapex
achieved the greatest flow, but it did not differ from
Activ GP and AH Plus (P>0.5).

Torres et al*® evaluated the flow and filling ability of
AH Plus, Endofill and Sealapex by conventional

methodology and micro-CT. The flow of the sealers
was analyzed according to ISO 6876/2012 and
complemented by the area evaluation. Glass plates
were manufactured with diameters of 1x1x2 mm and
1x1x1 mm (length, width and height), with a central
cavity and four grooves in the horizontal and vertical
directions. Each material was placed in the central
cavity. Another glass plate and a metal weight were
placed on the cement and kept for 10 minutes. The
glass plate/sealer set was scanned using micro-CT.
The flow was calculated by linear measurement of the
material in the grooves. The central filling (mm?®) was
calculated in the central cavity and the lateral filling
was measured up to 2 mm from the central cavity. All
evaluated sealers presented flow according to 1SO
6876 standards. The materials showed central cavity
filling capacity higher than 80% and lateral filling
greater than 75%. There was no difference in flow
(mm and mm? and in the filling ability (mm?®)
provided by the materials (p>0.05).

CONCLUSION
Authors found that both the sealant found to be
equally effective.

REFERENCES

1. Al-Haddad A, Abu Kasim NH, Che Ab Aziz ZA.
Interfacial adaptation and thickness of bioceramic-
based root canal sealers. Dent Mater J.
2015;34(4):516-521.

2. Balguerie E, van der Sluis L, Vallaeys K, Gurgel-
Georgelin M, Diemer F. Sealer penetration and
adaptation in the dentinal tubules: a scanning electron
microscopic study. J Endod. 2011;37(11):1576-1579.

3. Barrieshi KM, Walton RE, Johnson WT, Drake DR.
Coronal leakage of mixed anaerobic bacteria after
obturation and post space preparation. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 1997;84(3):310—
314.

4. Benenati FW. Obturation of the radicular space. In:
Ingle JI, Bakland LK, Baumgartner JC, editors. Ingle's
Endodontics. 6 ed. Hamilton: BC Decker; 2008. pp.
1053-1087.

5. Bouxsein ML, Boyd SK, Christiansen BA, Guldberg
RE, Jepsen KJ, Mller R. Guidelines for assessment of
bone microstructure in rodents using micro-computed
tomography. J Bone Miner Res. 2010;25(7):1468—
1486.

6. Brito-Junior M, Santos LA, Faria-e-Silva AL, Pereira
RD, Sousa-Neto MD. Ex vivo evaluation of artifacts
mimicking fracture lines on cone-beam computed
tomography produced by different root canal sealers.
Int Endod J. 2014:47(1):26-31.

7. Calt'S, Serper A. Time-dependent effects of EDTA on
dentin structures. J Endod. 2002;28(1):17-19.

8. Celikten B, Uzuntas CF, Orhan Al, Tufenkci P, Misirli
M, Demiralp KO, et al. Micro-CT assessment of the
sealing ability of three root canal filling techniques. J
Oral Sci. 2015;57(4):361-366.

9. Ersahan S, Aydin C. Dislocation resistance of iRoot
SP, a calcium silicate-based sealer, from radicular
dentine. J Endod. 2010;36(12):2000-2002.

99

Journal of Advanced Medical and Dental Sciences Research [Vol. 9|Issue 12| December 2021



Midha V et al.

10.

11.

12.

13.

Ferrari M, Mannocci F, Vichi A, Cagidiaco MC, Mjor
IA. Bonding to root canal: structural characteristics of
the substrate. Am J Dent. 2000;13(5):255-260.
Gandolfi M, Parrilli A, Fini M, Prati C, Dummer PM.
3D microo CT analysis of the interface voids
associated with Thermafil root fillings used with AH
Plus or a flowable MTA sealer. Int Endod J.
2013;46(3):253-263. [PubMed] [Google Scholar]
Gomes-Filho JE, Moreira JV, Watanabe S, Lodi CS,
Cintra LT, Dezan E, Junior, et al. Sealability of MTA
and calcium hydroxidecontaining sealers. J Appl Oral
Sci. 2012;20(3):347-351. [PMC free article] [PubMed]
[Google Scholar]

Hammad M, Qualtrough A, Silikas N. Evaluation of
root canal obturation: a three-dimensional in vitro
study. J Endod. 2009;35(4):541-544.

14.

15.

16.

Huang Y, Orhan K, Celikten B, Orhan Al, Tufenkci P,
Sevimay S. Evaluation of the sealing ability of
different root canal sealers;: a combined SEM and
micro-CT study. Journal of Applied Oral Science. 2018
Jan 15;26.

Faria-Junior NB, Massi S, Croti HR, Gutierrez JC,
Dametto FR, Vaz LG. Comparative assessment of the
flow rate of root canal sealers. Revista Odonto Ciéncia.
2010;25:170-3.

TORRES FF, GUERREIRO-TANOMARU M,
PINTO JC, BONETTI-FILHO |, TANOMARU-
FILHO M. Evaluation of flow and filling of root canal
sealers using different methodologies. Revista de
Odontologia da UNESP. 2020 Feb 10;48.

100

Journal of Advanced Medical and Dental Sciences Research [Vol. 9|Issue 12| December 2021



