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EFFECT OF ROOT CANAL OBTURATION USING RESIN
AND BIO-CERAMIC SEALERS ON REINFORCEMENT
OF ENDODONTICALLY TREATED TEETH
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ABSTRACT

Aim: Comparing the fracture resistance of roots obturated with gutta-percha using two different

sealers.

Materials and methods: Forty human single rooted mandibular premolars teeth were
decoronated and standardized to 16 mm length. Instrumentation was done using PLEX-V
system rotary file system up to PLEX-V 40.04. Samples were randomly classified into two equal
experimental groups according to the type of sealer used for obturation of root canals (Adseal and
Ceraseal). The roots were aligned vertically along their long axis in self-curing acrylic blocks and
mounted on the universal testing machine to measure the fracture resistance. Data collected and
statistically analyzed.

Results: The fracture resistance values of Adseal group were higher than Ceraseal group. A
statistically significant difference was found between Adseal group (I) and Ceraseal group (II)
where (p<0.001).

Conclusion: Within the limitation of this study, it can be concluded that the obturation using
Adseal resin sealer combined with gutta percha points significantly increases the fracture resistance
of endodontically treated teeth compared to Ceraseal bioceramic sealer combined with gutta percha
points.
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INTRODUCTION

The materials used to seal the root canal must
support the residual tooth structure after endodontic
treatment’. The resistance of endodontically
treated teeth usually less than sound ones, this is
due to loss of enamel and dentin which result from
caries, trauma, attrition, or from the multiple steps
of the endodontic treatment itself, and also due to
loss of hydration after replacement of pulp tissues
and fluids by synthetic material >,

Gutta percha is the material usually used to
obturate root canal space after cleaning and shaping
that showed low elastic modulus and cannot reinforce
roots after treatment “9. Also, gutta percha doesn’t
bond to the dentin of the root canal; therefore, sealer
should be used to bond the obturation material
with dentin of the root canal and to obtain three-
dimensional obturation . Bondable root canal
sealers such as resin-based sealers and Bio-ceramic
sealers increase the resistance of endodontically
treated teeth to fracture by bonding to root canal
dentin and creating monoblocks by maintaining the
integrity of the sealer-dentin interface ®.

Adseal is an epoxy resin-based sealer presented
in the paste—paste consistency in double syringe.
Base paste consists of epoxy resin and calcium
phosphate. Catalyst paste consists of amines and
bismuth III carbonate. The two components are
combined by manually mixing the two pastes (%,

Ceraseal is a bioceramic sealer which supplied
as a premixed syringe include bioactive components
(tricalcium  silicate and dicalcium silicate),
tricalcium aluminate and zirconium dioxide as
radiopacifiers. Also, the paste includes some traces
of thickening agents P,

Hence the aim of this study was comparing the
fracture resistance of roots obturated with gutta-
percha using two different sealers. The sealers
used in the current study were Adseal resin sealer
and Ceraseal bioceramic sealer. A postulated null
hypothesis that there is no difference between
Bioceramic-based sealer and Resin based sealer in
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increasing the fracture resistance of endodontically
treated teeth when bonded to root canal dentin.

MATERIALS AND METHODS

Selection of samples:

The research proposal was agreed by the Ethical
Committee of the Faculty of Dentistry, Minia
university (Registration no. 103/ 890). Forty freshly
extracted human mandibular premolars with single
roots and mature apex were collected from the
outpatients’ clinic of oral and maxillofacial surgery
department, faculty of Dentistry, Minia University.
The teeth were selected from patients that have ages
ranging from 16 to 40 years. Any tooth with more
than single canal, calcifications, internal or external
resorption, and open apex were excluded.

Sample preparation:

For soft tissue dissolution and surface
disinfection, the teeth that fulfill the inclusion
criteria were stored for two minutes in sodium
hypochlorite 5.25% (NaOClI; Clorox, HC Egyptian
company, Cairo, Egypt) and then stored in saline to
prevent dehydration. For length standardization to
16 mm = Imm, crowns of all teeth were removed
using high-speed disc (Dica, Dendia, USA) under
water cooling 2. ISO K- files size #10 (Dentsply
Maillefer, Ballaigues, Switzerland) were used
to determine each canal patency by penetrating
the apical foramen and pulling back until the file
flushed with the visible apical foramen. Samples
were mechanically prepared by PLEX-V  system
rotary file system up to PLEX-V  40.04(Orodeka,
Italy) using cordless endodontic hand-piece ENDO-
MATE TC2 Wireless Endo-motor (NSK Nakanishi,
Tochigi, Japan) at speed 300 rpm and 1.5N.cm
torque for the orifice opener and at speed 500 rpm
and 2.5N.cm torque for the remaining files according
to the manufacture instructions. Irrigation was done
after each instrument used by 3ml of 5.25% NaOCl
and 17% Ethylene diamine tetra acetic acid (EDTA,
Cerkamed, Pawtowski, Poland)) one minute by
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using a 30-gauge needle (Endo Top irrigation
needles, Cerkamed, Pawtowski, Poland) adapted to
a plastic syringe. After the last instrument was used,
each canal was irrigated with distilled water and
dried with size 40 taper 4 paper points (Dentsply
Sirona, York, Pennsylvania) ©.

Sample grouping:

The prepared roots were randomly divided into
two equal groups according to sealer used during
obturation procedure:

*  Group I: Adseal (MetaBiomed, Korea) resin
sealer (n =20).

*  Group II: Ceraseal (Meta Biomed Co., Ltd.
Korea, Republic) bioceramic sealer (n= 20).

Root canal obturation

For Adseal group (1), freshly mixed Adseal was
delivered to each root canal using the master gutta-
percha cone by a slow up and down movement
against the canal walls until the working full root
canal length was reached to confirm the whole
coating of the canal walls with the sealer. The cone
was then removed and loaded again with the sealer
and lastingly placed into the canal. Then, the gutta-
percha was condensed laterally and accessory cones
size 25 were inserted after using a finger spreader
size 30. The excess was cut off at the orifice level
using a hot instrument and lightly compacted with
a figure plugger (Dentsply Maillefer, Ballaigues,
Switzerland) %,

For Ceraseal group (II), The mixing tip of the
sealer was positioned inside the root canal, and
about half of the root canal was filled with the
sealer. Gutta-perch cone was covered with the sealer
and was slowly introduced into the canal up to the
full root canal length. Lateral condensation using a
spreader and adding an accessory cone was done
and then the excess was removed as in group 119,

The quality of the obturation was assessed and
confirmed using a buccal and proximal radiograph.
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Orifices of all specimens were sealed using resin
composite. Samples were saved in an incubator
(100% humidity and 37°C) for one week to allow
the complete setting of the sealers 14,

Evaluation of the fracture resistance

The apical Smm portion of the samples were
immersed into molten wax in order to simulate the
surrounding periodontal ligament space and tissues.
Then, each sample was embedded in self-cure
acrylic resin (Acrostone dental factory, Industrial
Zone, Salam City, Egypt) install the roots vertically
in copper rings .

A universal testing machine (Instron Corp, Canton,
MA) was used to measure the fracture resistant of the
obturated roots (Figurel). During the root fracture
test, an upward force was gradually applied to each
obturated root until it fractured. The force was
increased slowly to ensure precision and accuracy
in determining the root fracture point. The test was
conducted with utmost care to obtain reliable and
consistent results. The test was stopped at this point,
and the force needed to fracture the samples was
measured in Newton @, This value was then converted
to megapascals using the following equation:

Maximum load in Newtons (N)

MPa= -
(Area of cross section of plunger of contact) 2

7t = 3.14 (constant value), Area of cross-section of
plunger = 2.2 (uniform for all specimens).

Fig. (1): Specimen mounted on testing machine.
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Statistical analysis:

Mean values and standard deviations were
calculated. Kolmogorov-Smirnov and Shapiro-
Wilk tests were used for normality exploration. To
compare between the two groups in non-related
samples, independent sample t-test was used.
The significance level was determined as P<0.05.
Statistical analysis was performed using IBM®
SPSS® Statistics version 20 for Windows.

RESULTS

Adseal resin sealer group (Gp I) recorded the
highest mean value of fracture resistance that re-
quired a load of (605.75+38.97 N) to fracture the ob-
turated root, while Ceraseal bioceramic sealer group
(Gp II) recorded the lowest mean values of fracture
resistance that required a load of (550.89+25.66
N) to fracture the obturated root. There was a sta-
tistically significant difference between (Gp I) and
(Gp 1) at (p<0.001). (Tablel, Figure 2)

TABLE (1) Mean values, standard deviation (SD) of
fracture resistance between the tested groups.

Fracture resistance

Variables
Mean SD
Gp I (ADSEAL resin sealer ) 605.75 38.97
Gp II (CERASEAL bioceramic sealer) 550.89 25.66
p-value <0.001*
*Significant (p<0.05)
e ~
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400
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Fig. (2): Mean values of fracture resistance of the tested groups.
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DISCUSSION

One of the main objectives of root canal
obturation is the reinforcement of the root canal
dentin by increasing the fracture strength of the
obturated root. The mechanical interlocking between
the filling material and root canal dentin is crucial
to significantly reduce the risk of root fracture and
effectively strengthen the remaining tooth structure
19 Adhesive sealers that bond to root canal dentin
can improve the strength of endodontically treated
teeth. Research has unequivocally proven that these
sealers dramatically increase the fracture strength of
treated teeth. '”. This study compared the fracture
resistance of roots obturated with gutta-percha using
two different adhesive sealers.

In current study, extracted human mandibular
premolars were used because they are more
susceptible to fracture after the endodontic
treatment due to their size, root length and location
in the jaw which is usually exposed to different
types of forces '®. A Sodium hypochlorite-EDTA
irrigation protocol was used to create a favorable
environment for successful root canal obturation,
which ultimately improves the clinical outcome of
the root canal procedure. EDTA is often used with
NaOCl in clinical settings to effectively remove the

smear layer 19

The fracture resistance of obturated roots was
tested in this study using the universal testing
machine to apply parallel load leading to split-
ting stress over the canal orifice. This approach is
more clinically applicable as it stimulates the natu-
ral tooth support by the alveolar bone and lead to
less stress accumulation from unrealistic bending
movements .

The fracture resistance of the obturated roots
was tested in this study using the universal testing
machine. The load was applied parallel to the long
axis of the obturated roots, leading to splitting stress
applied over the canal orifice. This resulted in lesser
stresses because of decreased bending movements
and maximum stresses located more cervically. This
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strategy was found to be more clinically applicable
as it better stimulates the support given to the
natural tooth by alveolar bone and results in less
stress accumulation that result from the unrealistic
bending movements %,

Bioceramic sealers that were recently introduced
into the endodontic field have the ability to stimulate
the healing process of the peri-radicular tissues
after endodontic treatment and induce mineralized
tissues formation, also it has an antibacterial effect
resulting from the alkaline pH and the release of
calcium ions @V, Ceraseal is a free of resin bio-
ceramic based root canal sealer which also free
of monomer to ensure better biocompatibility and
zero shrinkage. It helps re-mineralization by the
formation of hydroxy apatite due to its high pH and
bioactive properties .

In current study Adseal was as an epoxy resin-
based sealers which have a greater bond to root
canal dentine and exhibit a dentinal tubule deep
permeation. Fracture resistance of the obturated
roots eventually increase by using epoxy resin-
based sealers as a result of the retention of the
obturation material that enhanced by the mechanical
interlocking between the sealers in and the root
canal walls *#2. The result of the fracture resistance
test in our study showed that there were statistically
significant different values of samples obturated with
both sealers. Statistical analysis revealed that Adseal
group had a significantly higher fracture resistance
value (605.75+38.97) compared to Ceraseal group.
The long setting time and creep capacity of the resin
sealer allows it to infiltrate micro-irregularities of
root canal dentine, contributing to its good adhesive
properties. This, in turn, enhances the mechanical
connection between the sealant and the root dentin.
The fracture resistance value of the Ceraseal group
could be attributed to the difference in the bond
between resin and bioceramic sealers. In Ceraseal,
the bonding to root canal dentin results from the
deposition of the hydroxyapatite interracially, which
only makes the material resistance of the friction
increase, unlike the true bond in resin sealer .
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The results of our study came in accordance
with Abdallah et al ® who showed that teeth filled
with Adseal had a higher resistance to fracture than
and Endoseal MTA. On the other hand, Hassan
N & Hassan R © concluded that roots obturated
with NeoSealer Flo bioceramic sealer have higher
fracture resistance than roots obturated with AH
Plus resin sealer which may be due to the use of
different methodology in tooth preparation different
sample size in both studies which lead to different
results.

Also, The results of the present study totally
disagreed with the findings of Hosny N & EIAbbasy
F @ who declared that the obturation using
Ceraseal bioceramic sealer significantly increased
fracture resistance of endodontically treated teeth
compared to Adseal resin sealer, the different results
in their study from our study may be due to using
of bioceramic sealer along with C-points and Adseal
combined with traditional gutta percha points where
combination of slow of bioceramic sealer with the
sluggish expansion of C-points when subjected to
moisture, may lead to pushing the sealer deeply
into spaces that resin sealer with gutta-percha could
not reach>%.

The in vitro evaluation of the fracture resistance
test on obturated single roots may not replicate the
oral condition of endodontically treated teeth. Also,
it does not reflect the strength of multirooted teeth
after endodontic treatment.

CONCLUSIONS

In conclusion, within the limitation of this study;
Adseal epoxy resin increased resistance to fracture
of endodontically treated teeth more than Ceraseal
bioceramic sealer when using the traditional gutta
percha points as core obturating material. Further
studies using different obturation techniques on
single and multirooted teeth are required to evaluate
the fracture resistance of both sealers. Also, studies
under clinical conditions should be considered
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