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ABSTRACT

Study aim: Was to compare the in vitro effect of Adseal sealer and Endoseal MTA sealer on
the fracture resistance of endodontically treated teeth.

Materials and Methods: Sixty extracted human mandibular premolars with single root were
used for the study. Teeth were reduced occlusally to standardize the working length to 18 mm.the
instrumentation was done by using protaper rotary files ,The teeth were distributed randomly to
four groups according to type of sealer: Group I (n=20): the teeth were filled by Endoseal MTA
sealer and Group II (n=20): the teeth were filled by Adseal resin-based sealer.Group I and group
II further were divided into two subgroups according to use of EDTA: Subgroup (a): using EDTA
(n=10) and Subgroup (b): without using EDTA (n=10). Group IlI(n=10): control -1 (prepared-
unfilled) irrigated with EDTA , Group IV(n=10): Control-2 (prepared- unfilled) without EDTA

Results: The highest value of the resistance fracture test was showed in Adseal group followed
by Endoseal MTA group, While the prepared-unfilled groups was the least mean resistance fracture,
Therefor there is difference significatlly among all groups. Regardless use of EDTA, there was a
statistical significance effect of EDTA on the fracture resistance of all tested groups except control

groups.

Conclusion: The type of endodontic sealer has influence effect on fracture resistance of root
dentin.Epoxy resin sealers provides better fracture resistance than Endoseal MTAsealers. Irrigation

with EDTA provides more fracture resistance to roots.
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INTRODUCTION

Previously different materials of obturation
introduced in dentistry. studies of Grossman
showed the property of the materials of obturation
and found that the importance of adhesion as its
properties in the cement of root canal ®.

Caicedo and von Fraunhofer were stating that
the cement seals the space of the root canal and,the
cement also adhere the canal walls and GP cone ©.

Tay and Pashley had showed the monoblock
concept in endodontics and organized it into 1ry,
2nd, and 3rd according to interface number between
the substrate bond surface and the material core.
The concept of monoblock in endodontics allowed
the reinforcing of the root canal®.

To reinforce the tooth, sealers must have enough
cohesive strength to hold the obturation together as
well as adhere to both dentin and core material. This
hypothesis had led to the improvement the adhesion
of root canal sealers®”

GP do not bond to dentinal wall of the root and
should be accompanied with sealer to give a tight
bond among the wall of root canal and core material
and for obtaining a fluid-tight seal. The adhesive
quality between gutta percha and conventional zinc
oxide eugenol sealer is very poor. Hence, several
new types of sealers have been intoduced to be
used , thereby developing the root canal sealer and
showing higher bond strength to dentin than the
conventional materials, such as resin based sealers
and Bioceramic sealers®.

When teeth are treated endodontically they
become weak and more prone to fracture ,many
factors affect it, massiv tooth structure loss through
trauma and caries,dentin dehydration, preparation
of access cavity, filling and pressure during root
canal filling. Therefore using root canal sealer that
can strength the root is mandatory®-19.

Resin sealers are one of the most widely used,
Epoxy resin-based sealers like AH plus, AH 26,
Adseal, it characterized by reactive epoxide ring,
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they are polymerized by breaking this ring, a good
adhesive properties, good flow, antibacterial, greater
adhesion to dentin when smear layer is removed
and better long term sealing ability compared to
conventional sealers due to its expansion over time.

Methacrylate resin-based sealers are derived from
polymer chemistry technology and its combination
with gutta-percha cone has shown reduced apical
sealing ability compared with gutta-percha with
conventional epoxy resin based sealers. It includes
four generations, the first generation (hydron), the
second generation (EndoREZ), the third generation
(Fiberfill, Resilon/Epiphany, Real Seal), the fourth
generation (Metaseal, RealSeal SE, Realseal I).

Mineral trioxide aggregate (MTA) are widely
used in endodontics because of it induces tissue
repair and mineralization V.

MTA becomes
sealer that contains Ca204Si, Ca aluminates,
Ca aluminoferrite, and Ca sulfates. It is a paste-
type premixed root canal sealer depending on

Endoseal new root canal

pozzolan cement that has perfect properties. It is
put in syringe to allow application the sealer to
the canal root directly . Upon the manufacturer, it
has antibacterial effect (fast setting time, adequate
flowability ,biocompatibility, promotes hard tissue
formation and also excellent film thickness.1?.

MATERIALS AND METHODS

Sample selection: sixty lower premolar were
chosen , calculus removed by scaler, they were
with single root, single root canal and single apical
foramen ,Root curvatures were among 0°to10° .Any
calcifications, resorptions, extracanals and any sort
of defects like internal and external resorptions, root
caries and open apices were excluded .

Sample size Calculation

According to a previous study an effect size of
0.75 was added to power b =95% and a = 5% inputs
into F test family for repeated-measures analysis of
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variance (G*power 3.1 for Macintosh). A total size
of 42 samples was necessary to identify differences
among the tested materials 1.

Sample preparation:

In all samples Accesscavity were prepared by
roundburs, occlusal surface was reduced, working
lengthwasst and ardized 18mm, it was instrumented
by protaper (Dentsply) rotary system with standard
sequence S1, S2, F1, F2 and F3 then irrigated
the

with5.25%sodium  hypochlorite  through

instrumentation

Sample classification : the human mandibular
teeth were distributed randomly to four groups
according to type of sealer: Group I (n=20):
the teeth were filled by Endoseal MT sealer and
Group II (n=20): the teeth were filled by Adseal
resin-based sealer.Group I and group II further
was divided into two subgroups according to use
of EDTA: Subgroup (a): using EDTA (n=10)
and Subgroup (b): without using EDTA (n=10).
Group 3 (n=10): the teeth were instrumented and
irrigated with EDTA but not filled.Group 4(n=10):
the teeth were instrumented and were not irrigated
with EDTA.AIl samples were stored at 37°C and
100%humidity for 7 days for setting of the sealers.

Sample evaluation: the distance of 10 mm
from the apex of all roots of were waxed then
it was embedded into acrylic resin. Every single
tooth was vertically put in acrylic resin cure cold
(IMICRYL, Konya, Turkey) using a mold metal
of 2.5%2.5*%3 cm giving the
exposure of five millimeter of the roots in its coronal

with a dimensions

part. After acrylic polymerization , we removed the
roots from the resin, we cleaned the wax from
the tooth by usin curette and we coated the roots
with polyvinylsiloxane impression material layer
(coltene/ whaledent AG, Altstatten, Switzerland),
and then we embedded it bach into resin again
that allow polymerization over night.We used a
universal testing machine (instron 3366, iston crop,
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Fig. (1): Universal testing machine (instron 3366, iston crop,
canton, MA, USA)

canton, MA, USA) to test the reistance to fracture
. we adjusted the steel end of the Instron test device
parallelly to the long axis for the tooth and we
directed the tester to aspeed of 1 mm/min. When
the tooth fracture occurred the value was recorded
in newton.

Statistical Analysis

Numerical data were explored for normality as we
checked the data distribution. we calculate the mean
and median values and using kolmogorov-Smirnov
and Shapiro wilk tests. parametric distribution was
showed in data so: It was represented by mean
and standard deviation (SD) values. Comparisons
between intergroups were done using one _way
ANOVA followed by turkey’s Post hoc test when
the ANOVA test was
comparisons were done using repeated measures
ANOVA followed by Tukey post hoc test when.
The ANOVA test was significant. The significance
level was set at P < 0.05. Statistical analysis was
performed with IBM @SPSS @ statistics Version 26
for Windows.

significant. Intragroup
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RESULTS

When data is collected , tabulated and statically
analyzed: In Adseal group in case of using EDTA
the mean of fracture resistance recorded (588.4
+44 8) while it was recorded (494.9 +36) without
EDT. In Endoseal MTA group in case of EDTA the
mean value was (409.5 £84.4) while it was recorded
(316.2 +71.8) without EDTA and in control group
the mean value in case of using EDTA was (167.4
+28.4) but without EDTA was (178.9 +23.3).

Effect of Sealer type; the highere value of th
mean was found in Adseal group followed by
Endoseal MTA while the lower one was found in
control group . Post hoc pairwise comparisons was
showing the different groups to have significantly
different values from each others. There was a
statistically significant difference between Adseal
and Endoseal MTA, and control group with and
without using EDTA (p -value<0.001).

Effect of EDTA: In Adseal group, there was
statistically significant difference between using
EDTA and without it (p-value =<0.001), In Endoseal
MTA group, there was statistically significant
difference between using EDTA and without it
(p-value =0.016) and In control group there was no
a statistically significant effect of EDTA on fracture
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TABLE (1) Effect of sealer type; means =SD on
fracture resistance

With EDTA Without EDTA
ADSeal 588.4+44.8® 4949 £36.1 *
Endoseal MTA 409.5 £84.4° 3162 +71.8°
Control 1674 284 ¢ 1789 233 ¢
P-value <0.001 <0.001

Means that don’t share same letter are significantly

different.

TABLE (2) Effect of EDTA; means +SD on fracture
resistance

Endoseal
MTA

ADSeal Control

With EDTA 5884 +44.8°* 409.5+844°* 1674 +284°*

Without EDTA 4949 +36.1° 3162 +71.8" 1789 +233*

P-value <0.001 0.016 0.340

Means that don’t share same letter are significantly
different.

Overall comparison: there was statistically
significant difference between all the tested groups,
except between control group with EDTA and
without EDTA there was no statistically significant

resistance (p-value =0.016). difference.
TABLE (3) Overall means +SD for all tested groups
ADSeal Endoseal MTA Control
With EDTA Without EDTA With EDTA Without EDTA With EDTA Without EDTA
5884 +44.8 * 4949 £36.1° 409.5 +84 .4 ¢ 3162 +71.84 1674 £284 ¢ 1789 £23.3 ¢
P-value <0.001

Means that don’t share same letter are significantly different.
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DISCUSSION

Teeth treated endodontically are weaker and
more prone to fracture compared to the vital
teeth. That’s because of increased stresses during
instrumentation procedures, post preparation, and
placement. so the roots may be fractured and the
resistance of root canals to loads may decrease. ¥

Reinforcement of the tooth structure that remains
after endodontic treatment considered to be a major
goal of root canal therapy. It is suggested that sealers
that can adhere to the root canal dentin surface will
strengthen the remaining tooth structure and will
increase its resistance to fracture of Teeth treated
endodontically, that leads to success of the Teeth
treated endodontically. 419

Lower premolars were chosennto avoid the
influence of root canal anatomy and variations such
as webs, fins etc. Teeth were reduced occlusally to
standardize the working length to 18 mm.

Protaper rotary files were used for canal
instrumentation with standard sequence S1, S2,
F1, F2, F3 to standardize the apical canal diameter
of the enlarged root canals in accordance with the
studies conducted by Sagsen et al. ', Harikumar
etal. ", Cakici et al. ', Ersoy et al. ™, Upadhyay
et al. ¥, Yendrembam et al.®”

Irrigation was done by the use of 5.25% NaOCL

because it’s ability to dissolve
@

tissue and antimi-
crobial activity.

Endoseal MTA sealer was chosen because it is
claimed to be biocompatible, perfect antimicrobial
properties, flowy, expansion during setting time,
high radiopacity, low solubility in contact with tissue
fluids, and a substantially shortened setting time (in
mere minutes). ®*?> Syringes are used to produce
sealer in , inspite of many products with powder and
liquid. This means it can be directly injected into the
canal system without a mixing process.

Epoxy resin-based sealer was chosen as a
reference material because it has good physical
properties, apical sealing ability, micro-retention
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to root dentin, excellent biocompatibility, and not
dissolve in tissue fluids.?¢*7

In the present study, the fracture resistance
measurement had been done using universal testing
machine. A vertically applied load was done along
the longitudinal axis of the teeth, as in this method,
the load entirely transfers to the root. This would
result in decreased bending moments and maximum
stresses located much more cervical, leading to
smaller stresses. This study design is believed to
mimic the clinical status, as it immitates the support
given to teeth by alveolar bone ®®.

This testing technique is similar to the one used
by Sedgley and Messer® to test the brittleness of
endodontically treated teeth. This technique was
found to be more relevant as it immitates the normal
attachment apparatus of healthy tooth, with more
homogenous stresses distribution and without stress
build-up caused by unrealistic bending movements.

The result of the fracture resistance test give up
that there was a statistically significant different
values of samples obturated with different types of
materials.

The fracture resistance of Adseal groups were
higher than Endoseal MTA groups, and control
groups with and without EDTA.

The mean value of Adseal group was the highest
one. This might be attributed to the higher adhesion
of Adseal to root dentin as the capacity of the creep
and the period to be polymerized leading to better
penetration into the micro-irregularities Besides,
the covalent bonds between the epoxy resin and the
amino groups of the dentinal collagen might result
in a stronger bond of Adseal to dentin.

The results of our study came in accordance with
Saba and ElAsfouri®® who showed that teeth filled
with AH Plus had a higher resistance to fracture
than Bioroot and Endoseal MTA.

This finding was in full agreement with Mandava
et al.®®, who showed that teeth obturated with AH
Plus had a higher fracture resistance than those with
the Meta seal and MTA Fillapex.
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Endoseal MTA had the lower fracture resistance
in our study which could be attributed to that it
does not actually bond to dentin, rather it deposits
hydroxyapatite interfacially, which only makes the
material resistnce of the friction increases .

The control groups have the lowest fracture
resistance which proofs that root canal preparation
weakens the root. On the other side, the results of
all prepared-filled groups were higher than that of
the prepared-unfilled group, showing that all tested
filling combinations had somehow, reinforced the
root against fracture.

In contrast Remya®?, concluded that Endose-
quence BC sealer and Chitra-CPC were significant-
ly higher than Epoxy resin based sealer (AH plus)
and MTA basedsealer (MTA Fill apex). Also Mo-
hammed and Al-Zaka®?, showed that Totalfill BC
sealer higher fracture resistance than AH plus and
MTA Fill apex.

Regarding using EDTA there was a statistically
significant effect of EDTA on fracture resistance
for all the tested groups, except for control groups
there was no statistically effect of EDTA on fracture
resistance.

The fracture resistance of Adseal group with
EDTA is higher than Adseal without EDTA and the
fracture resistance of Endoseal MTA with EDTA is
higher than Endoseal without EDTA group, because
of the root strength might be increased by removal
of the smear layer , which allows root canal sealers
to contact the root canal wall by penetrating into
the dentinal tubules. In many studies, smear layer
decrease the adaptation, penetration and bond
strength of root canal sealers ¢339,

This finding was in full agreement with Uzunoglu
et al. *® who showed that the fracture resistance of
roots was higher after one minute irrigation with
17% EDTA when compared to that ofroot canals
rinsed with distilled water only.

On the other hand Cobankara et al.®”, showed
that presence or abscene of the smear layer did not
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cause any significant effect on the root fracture
resistance of the tooth.

From a clinical point of view, it safe to use
EDTA with higher concentration for a shor time or a
low concentration with a long time. The long use of
very high concentration of EDTA increases the risk
of tooth fractature.

CONCLUSION

The composition of endodontic sealer has influ-
ence effect on fracture resistance of root dentin. Ep-
oxy resin sealers provides better fracture resistance
than pozzolan based sealers. Irrigation with EDTA
provides more fracture resistance to roots.
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