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Objectives: To evaluate the push out bond strength of the fibre post luted with the help of dual cure adhesive cement
after using Four different root canal sealers. Materials & Methods: 60 human mandibular premolars were selected for
the study which were decoronated at the level of CE].The roots were ground to standardize the length of each sample (16
mm). Biomechanical preparations were done in every sample till 30,6 %.Then These samples are randomly divided into
Four groups (n=15) according to the sealers i.e., Group A- AH plus (Dentsply), Group B- Bio C (Angelous), Group C -
Gutta Flow 2 (Coltene), & Group D- MTA Fillapex (Angelous). The sealers were mixed with master cone as per
manufacturing instructions in each group. After 7 days then post spaces were made and posts (Tenax 1.3) & cemented
using Paracore (Coltene). Then each sample were sectioned at Apical, Middle & Coronal third and push out bond
strength were measured under Universal Testing machine. Results: The push-out bond strength among the groups were
in the following order of decrease i.e., Group A > Group B > Group C > Group D .The push-out bond strength among
Apical , Middle & Coronal third sections were in the following order of decrease: Coronal third > Middle third > Apical
third among all the individual groups & also in comparison with each group. Conclusion: It can be concluded that the
bond strength of AH Plus Sealer is highest as compared to Angelus BioC, Guttaflow & MTA Fillapex.

INTRODUCTION

For more than 250 years, clinicians have written about the
placement of posts in the roots of teeth to retain restorations.’
The traditional custom-cast dowel core provides a better
geometric adaptation to excessively flared or elliptical
canals, and almost always requires minimum tooth structure
removal. Custom cast post-and-cores adapt well to canals with
extremely tapered canals or those with a noncircular cross
section and/or irregular shape, and roots with minimal
remaining coronal tooth structure.”

ABSTRACT

the solubility of sealer makes prognosis dilemmatic and un-
assuring.”

Therefore, a new era of root canal sealers came into market to
overcome the shortcomings of ZOE sealers & among them AH
Plus (Dentsply DeTrey, Konstanz, Germany) is an epoxy
resin—-based root canal sealer considered the gold standard
for its physicochemical properties. "

AH Plus comes in a two paste system: Paste A(25%-50%
bisphenol A,10%-25% zirconium dioxide, NS calcium

Carbonfiber posts were introduced as an alternative to metal

posts, limitations as radiolucency, masking difficulty given
all-ceramic or composite restorations, and stiffness similar to
that of metal posts led to their replacement with white and
translucent GFPs, which produce better aesthetic results.**

Thus, GFPs have become a realistic alternative to overcome
these drawbacks and are probably the most widely used and
studied type of posts in dentistry. Prefabricated GFPs are
made up of glass-fibers embedded in a resin matrix and may
also contain inorganic particles. The fibers are pre-stressed,
and, subsequently, the resin is injected under pressure to fill
the spaces between the fibers, giving them solid cohesion. In
most posts, epoxy resin or its derivatives are the main
component of the organic phase.*’

The quality of the seal obtained with gutta-percha (GP) and
conventional zinc oxide eugenol (ZOE) sealers is quite far
from being perfect. Also, despite its multiple strong points, GP
and conventional sealer combination still has its own
shortcomings, like its inability to strengthen root, as it does
not adhere to dentin, inability to control microleakage, and

4 102 |

tungstate, NS iron oxide) and Paste B(2.5%-10% N, n-
dibenzyl-5- oxanonandiamin-1,9, 2.5%-10% amantadine)
(84) Setting time for AH Plus varies between 492 min and 1440
min. Setting time is dependent on temperature, particle size
and constituent components and humidity."*

Bio-C Sealer (Angelus,Londrina, PR, Brazil) is a new root canal
sealer containing calcium silicates, calcium aluminate,
calcium oxide, zirconium oxide, iron oxide, silicon dioxide,
and dispersing agent in its composition. According to its
manufacturer, this sealer has biocompatibility; bioactivity;
and high pH, radiopacity,and flow values."

In treating teeth with wide and wet apices, polydimethyl
siloxane (silicon)-based sealers may represent a viable
alternative to calcium silicate-based sealer. They appear to
have clinical benefits in terms of homogeneity and
adaptation, and absorb stress generated by mastication
during root flexure due to their viscosity and elasticity. Such
materials are currently being marketed by Coltene
Whaledent, as, GuttaFlow 2 showing satisfying in vitro sealing
ability up to 1 year in wide and straight canals. GuttaFlow 2 is
|
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an advancement of the existing GuttaFlowl (Coltene
Whaledent) material in capsules; appearing to show a slight
expansion during setting4 and guaranteeing a tight seal.
Composition of Guttaflow 2 is Gutta-percha powder,
polydimethylsiloxane, platinum catalyst, zirconium dioxide,
cro-silver (preservative), colouring.'*

MTA Fillapex (Angelus, Londrina-Parana, Brazil) is a new
MTA-based root canal sealer. MTA Fillapex contains
salicylate resin, diluting resin, natural resin, bismuth trioxide,
nanoparticulated silica, MTA, and pigments. According to the
manufacturer, MTA Fillapex provides long-term sealing
capacity and promotes the deposition of hard tissue at the root
apex because of including MTA. "

The type of the endodontic sealer can affect the bond
between resin cement and root dentin. The sealer can affect
the strength of fiber post to root dentin. To measure the bond
strength of materials there are various techniques such a
conventional tensile test, pull-out and the pushout tests. The
advantage of the latter seems to be more close simulation of
the clinical condition."”

In order to obtain the push-out bond strength an universal
testing machine with a crosshead speed of 1 mm/ minute was
used to perform on each specimen.

Aims And Objectives

The study aimed to evaluate the push out bond strength of the
fibre post luted with the help of dual cure adhesive cement
after using Four different root canal sealers.

MATERIALS & METHODS

After getting approved by Institutional Ethical committee/
Institutional Review board, the study was done. A total of 60
non-carious extracted single rooted human mandibular
premolar teeth were selected from the Department of Oral
and Maxillofacial Surgery at Haldia Institute of Dental
Sciences and Research from the cases referred by the
Department of Orthodontics and Periodontics for the
purposes of extraction. Teeth with fully formed apices,
absence of calcifications and straight root canal were
collected, then the teeth were cleaned free by ultrasonic
scaler of debris and calculus and stored in normal saline
throughout the study. All selected teeth were decoronated
perpendicular to the long axis of the tooth by using diamond
disc with air-water spray coolants. The decoronation was
done at cementoenamel junction.

The roots were ground coronally to establish a uniform 16-
mm working length for all teeth measured by digital calipers
and the marked by pencil. A #10 K (Mani, Japan) file was
placed in the root canal so that its tip was visible at the apical
foramen,the WLwas set 1 mm short of the file length.

Apical enlargement was done by K-file #15 followed by # 20K
file. During each instrument change, 2 ml of 5.25% sodium
hypochlorite was used for irrigation. Biomechanical
preparation was done with the help of rotary files system upto
30.6% Neoendo files. Once the canals were prepared, they
were dried by paper points.

Group division:

60 samples were randomly divided into 3 groups according to
the sealers use for obturation. Group A: Resin based sealer
(AH Plus) (n=18) Group B: Bio-Ceramic based sealer
(Angelus Bio C) (n=18) Group C: Cold flowable sealer
(Guttaflow) (n=18) Group D : MTA based sealer (MTA
Fillapex)

Application of AH Plus (Dentsply Sirona), Bio C
(Angelus),Gutta Flow 2 (Coltene) & MTA Fillapex
(Angelous) sealers:

AH plus sealer was mixed by taking equal volume of Paste A
|

and Paste B on a mixing pad using a agate spatula. Mixing was
done to a homogeneous consistency. AH Plus was applied
onto the tip of a Lentulo spiral. Master gutta percha points
(30.6%) were placed into the canal with a slow pumping
motion.

In case of Bio C sealer (Angelous) , Gutta Flow 2 (Coltene) &
MTA Fillapex (Angelous) the applicator tip was used to fill the
canal.The selected gutta percha cone covered with the sealer
was inserted.

Then for every individual sample in each group, X-ray was
taken to verify the correct fitting of master cone within the
canal. The extra coronal part of gutta percha removed by a
heated plugger at a level 2 mm short of the canal orifice
followed by vertical compaction with a cold plugger. The
coronal orifice of each canal was sealed with a temporary
filling material (Cavitemp). All the samples then were
labelled and placed in the bacteriological incubator at 37°C
in 100/ % humidity for a span of lweek.

Preparation of post space:

Post space was prepared using the drills (1.3mm) (Coltene
Whaledent) upto 10 mm working length from the canal orifice,
leaving 5mm of gutta percha inside.

The post space was irrigated with 17% EDTA and rinsed with
normal saline. The samples were dried. Luting of posts with
the help of Paracore (Coltene) in the following steps:

Step 1: Non-Rinse Conditioner into the mixing well
dispensed. Non-Rinse Conditioner was applied into the
prepared post space preparation of the root canal and onto
the contact surfaces using a brush for . Excess Non-Rinse
Conditioner was removed from the root canal using paper
points. The contact surfaces were dried using a gentle stream
ofair for 2 secs.

Step 2: Applying ParaBond Adhesive: One drop of Adhesive A
was mixed with one drop of Adhesive B into the mixing well
for 2 min .The mixed adhesive components were applied into
the prepared post space of the root canal and onto the contact
surfaces using a brush for 30 secs. Excess adhesive was
removed from the root canal using a paper point. Adhesive
bondlayer was dried using a gentle stream of air for 2 secs.

Step 3: Using ParaCore to Cement Posts: The syringe plug
removed. A small amount of material directly out of the
syringe onto a paper towel was extruded, until it was evident
that equal amounts of base and catalyst were being extruded.
This will ensure that optimal mixing is achieved. Immediately
excess material was wiped off from the orifice.

The mixing tip attached and twisted clockwise (90 degrees)
to lock in place. ParaCore was dispense directly from the
syringe into the prepared root canal using the Root Canal Tip.
The post was completely coated with the mixed ParaCore
material. The post was inserted into the root canal using
gentle pressure. The ParaCore material was light-cured for 30
secs.(1000 mW/cm2).

Tooth sectioning: Each tooth were sectioned horizontally into
coronal, middle and apical third of the post at 2mm distance
from each other using a circular diamond disk at low speed
with constant fresh cooling water. The thickness of each slice
was of 2mm.The thickness was confirmed by digital callipers.

Methodology for testing the push outbond strength:

Each specimen was carefully positioned on a custom-made
loading fixture, and push-out test was performed using a
universal testing machine where each sample was subjected
to compressive loading via a computer-controlled material
testing machine.Load was applied at a crosshead speed of 0.5
mm/min by a plunger of size 1 mm tip diameter in an apico-
coronal direction. Thus, it was guaranteed that the overlaying
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root dentin was sufficiently supported during the loading
process till debonding takes place. Data were recorded in
Newton which was converted to MPa. (Mega pascal).
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Fig 1-60 extracted single rooted mandibular premolars for
sample preparation.

Fig 3-Tracing of cemento-enamel junction of the samples &
Uniform 16-mm length measured by digital calipers

Fig:4-Decoronation by using diamond disc
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Fig 5-Samples were randomly divided into 4 groups

Fig 6-W/LDetermination & Biomechanical Preparation.

Fig I-Application of sealer according to manufacturer
direction & Obturation.

Fig 9- Curing after Post placement & Radiograph of post
fitting.

Fig 10- Sectioning done horizontally into coronal, middle and
apical third of the post.

Fig 11- Universal Testing machine.

RESULT
It was found from this study that, The push-out bond strength
among coronal third of root canals of the all samples were
found to be the highest followed by the middle third.The Push
out bond strength of apical third of root canals of the all
samples were found to be the lowest in every group. The
highest push out bond strength was found in Group A (AH Plus
Sealer) followed by Group B (Angelous Bio ceramic Sealer)
followed by Group C (Gutta Flow 2).The lowest push out bond
strength was associated with Group D (MTA Fillapex sealer).

|
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Tablel: Comparisons of the actual differences in the
push-out bond strength between the cross-sectional
levels for each of the study groups:

Tukey's multiple Mean Diff. |Adjusted P
comparisons test Value
Group A

Coronal vs. Middle 53.08 <0.0001%**
Coronal vs. Apical 114.8 <0.0001%**
Middle vs. Apical 61.77 <0.0001%**
Group B

Coronal vs. Middle 48.45 0.0013**
Coronal vs. Apical 91.97 <0.0001%**
Middle vs. Apical 43.52 <0.0001%**
Group C

Coronal vs. Middle 43.99 0.0030%**
Coronal vs. Apical 75.30 <0.0001%**
Middle vs. Apical 31.31 <0.0001%*
Group D

Coronal vs. Middle 50.62 0.0001**
Coronal vs. Apical 76.03 <0.0001%**
Middle vs. Apical 25.41 <0.0001%*

Ns: not statistically significant (P>0.03), *:statistically
significant(P<0.058); **:highly statistically s ignificant
(P<0.01)

=000 «=0.00 =000
el
.00 =0.00 .00
] 1
=000 =000 =000
003 003 .02 m | Group A
200 1 = | Group B
0.0z 0.00
B | GroupC
= | GroupD

Graphical Presentation pf Comparisons of the push-out bond
strength between the study groups for each of the cross-
sectionallevels.

DISCUSSION

The main function of a post is the retention of a core to support
the coronal restoration. Perhaps using new adhesive
materials and technology, clinicians can bond the post
securely to the dentin in the root canal space, the core to the
post and the final restoration to the core and tooth. With all
components having similar physical properties successfully
bonded together,a dentist may be able to claim that a post can
strengthen and reinforce the root. However, a post is used
primarily to retain a core in a tooth with extensive loss of
structure;the post does not make the tooth stronger.

Vertucci found that the mandibular first premolar has one
canal in 74.0% of teeth whereas The mandibular second
premolar has one canal in 97.5% of cases.” Thus, in the study
single rooted mandibular premolars with one canal were
used.

In ParaCore, the composition of the matrix is altered by the
addition of TMPTMA. Trimethylolpropane trimethacrylate
(TMPTMA) is a water-insoluble, low viscosity trifunctional
methacrylate monomer that can act as a crosslinking agent in
polymeric matrixes. The presence of TMPTMA plays a crucial
role on the chemical-mechanical behavior of resin
composites because it improves the packing density, reduces
the free volume and decreases the polymer plasticization of
the composite polymeric matrix.These features may increase
the values of flexural strength and elastic modulus, while
|

decreasing the ability of solvents to dissolve into the
polymeric network, thereby increasing its degradation
resistance.Thus In this study, ParaCore post system was
used.”™

The bond strength can be measured using different
techniques, including conventional shear, microtensile, pull-
out and push-out tests. The push-out test which uses a
shearing stress at the dentin-post-cement interfaces,
simulates the clinical conditions. Although the conventional
shear and microtensile tests are extensively used, based on
some reports, the push-out test provides a better estimate of
resistance to dislodgment and is more reliable due to the
absence of premature failure and a diversity in the
distribution of data.In this study, push out test was used to
determine the influence of bond strength after using different
sealers.”

NiTi instruments are relatively superior to previously used
manual stainless steel instruments and its use increases the
success rate of root canal treatment compared to stainless
steel hand instruments.The introduction of nickel-titanium
rotary instruments have vastly influenced endodontic
practice by the virtue of its speed, quality, accuracy, and
reduction in risk during the vital phase of chemo mechanical
root canal preparation.Therefore in this study Rotary Ni-Ti
files were used (Neoendo Flex).”**

Many authors have offered guidelines for determining the
desired post length. It is not difficult to understand that the
longer the post in the canal, the more retentive it is. (163,164)
However, increased post length also increases risk of fracture
and perforation of the remaining root. It generally is accepted
that the apical 3 to 6 mm of gutta-percha must be preserved to
maintain the apical seal.”*In this study, Smm of gutta percha
was left in the apical third of the root canal and the post space
was prepared upto 10mm.

In this study, four different sealers were used for obturation.
They are, AH Plus, Angelus Bio C ,Guttaflow & MTA Fillapex.

AH Plus presents low solubility(0.21%)and high dimensional
stability:0.32% expansion and 0.60% contraction, after 7 days
and 30 days of storage.®*For these following properties, AH
Plus was taken in this study

The contact of BIO-C® SEALER with moisture and tissue fluids
releases active ions that interact with the organic and
inorganic matrix of the dentin, promoting the formation of an
intermediate area, called the Mineral Infiltration Zone (MIZ).
This area of mineral infiltration in the dentin provides an
excellent biological seal, minimizing possibilities of bacterial
infiltration, that would lead to recontamination and
endodontic failure.”For these mentioned properties, Angelus
Bio C was taken in this study.

Gutta flow is a first sealer/guttapercha combination which is

flowable at room temperature that can be used as sealer as
well as obturating paste without a solid master cone. Gutta
flow contains gutta-percha particles in powder form, with
particle size of less than 30 pm, and sealer
(polydimethylsiloxane). The manufacturer claims a better
seal and good adaptability because of good flowability and
the fact that this material expands slightly (0.2%) on setting,
enhancing its adaptation to root dentin walls.” For these
mentioned properties, Gutta flow was taken in this study

According to the manufacturer, MTA Fillapex provides long-
term sealing capacity and promotes the deposition of hard
tissue at the root apex that will also mimeses the chance of root
canal leakage after treatment as like Bio C sealer. For these
abovel-ementioned properties, MTA Fillapex was taken in this
study.

Although literature presents the use of specimens with wide
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variations in thickness® (1mm- 4mm), in this study thickness
of 2 mm is standardized which could present lower friction
areas and comparatively lesser chance of over estimation of
the results than when thicker slices were used. so, in this study,
2mm thickness of each slice was considered.

In the present study the 1.3-mm diameter of the root canal was
proportional to the diameter of the 1.3mm drill which was
used for preparation of the coronal zone of the root canal and
the diameter of the plunger was 1 mm.

Another confounding factor is the thickness of the prepared
disks, which was 2 mm and is considered as approximate for
decreasing the sliding friction of the metallic plunger. The
plunger was perpendicular to the surface of the samples,
which was verified by a triangle to minimize the effect of this
confounding factor. Based on the results of previous studies,
this angle should not be less than 10 degrees.*

The dentinal tubules at the coronal third of root dentine are
more numerous 48,440/mm’ and the tubular diameteris1.52p.
The tubular density is 11.57%. Whereas, at middle third, the
number decreases to 36,623/mm°® and the tubular diameter
is1.28p.The tubular density is 7.27%. At the apical third of root
dentine, the number of dentinal tubules is the least i.e.,
17,067/mm3 and the tubular diameter isl.10y. The tubular
density is 2.95%.% For these reasons in this study a significant
reduction in the push out bond strength of root apical third
was observed in all the four groups, regardless of the
endodontic sealer used.

The probable cause of decreasing bond strength in all the
levels from Group A followed by Group B, Group C and lastly
by Group D may be attributed to the level of sealer
penetrability inside the dentinal tubules. Greater the tubular
penetrability of the sealer, lesser amount of monomer/
polymer resin will enter the dentinal tubules thus interfering
with the adhesion of the cement to dentinal walls. The causes
of debonding of the posts due to cement-related factors are
curing shrinkage, difficulties for the curing light to reach
apical zones, chemical incompatibility with the adhesive
system, and the moisture control required to apply the
adhesive system.”

Cecchin et al.(2011) reported that the high bond strength of
resin-based sealers is due to the presence of epoxy resin in
their composition, which is similar to the composition of the
resincement.”

CONCLUSION

Within the limitations of the study, it can be concluded that the
bond strength of AH Plus(epoxy resin sealer) is highest as
compared to Angelus BioC, Guttaflow & MTA Fillapex. The
bond strength of Angelus BioC is found to be intermediate
among the Four sealers. The bond strength is lesser than AH
Plus, but greater than Guttaflow & MTA fillapex. The bond
strength of MTA Fillapex is lowest among all the sealers. as
compared to AH Plus and Angelus BioC. Irrespective of the
sealers used, in our study we can conclude that the push out
bond strength is highest at coronal third, followed by middle
and apical thirds of the root.
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