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ABSTRACT

Aim: To assess the tensile strength of non-precious gold, cobalt-chromium (Co-Cr), and fiber posts cemented
with Panavia F2 resin cement in root canals of endodontically-treated teeth.

Methods: This in vitro, experimental study evaluated 30 extracted single-rooted, single-canal maxillary central
incisors. The post space was prepared and the teeth were randomly divided into 3 groups (n=10) of fiber post,
non-precious gold, and Co-Cr post. All posts were cemented using Panavia F2 resin cement. The tensile bond
strength was measured using a universal testing machine. Data were analyzed using SPSS version 18 via
ANOVA.

Results:The mean tensile bond strength was 127.05+28.96 N in fiber post, 122.62+52.80 N in Co-Cr post, and
127.48+42.62 N in non-precious gold post group. The three groups had no significant difference regarding the
mean tensile bond strength (P=0.996).

Conclusion: Considering the lack of a significant difference in tensile bond strength of the three types of posts as
well as the optimal esthetics, easy application, and similar modulus of elasticity of fiber posts to dentin, fiber posts
cemented with Panavia F2 resin cement would be ideal for use in endodontically-treated teeth.
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INTRODUCTION

Restoration of endodontically-treated teeth is often
challenging due to the loss of a great portion of tooth
structure as the result of extensive caries, fracture,
previous restorations,or access cavity preparation.
Restoration of endodontically-treated teeth should preserve
the remaining tooth structure, prevent coronal leakage, and
provide favorable function and esthetics. However, it is
often challenging to achieve, since the remaining coronal
tooth structure cannot provide adequate retention and
resistance for the restorative material to tolerate occlusal
forces!. Thus, most endodontically-treated teeth require a
post and core restoration in order to have acceptable
function. Prefabricated and cast posts are commonly used
for restoration of endodontically treated teeth that have lost
a large portion of their structure?. However, selection of the
proper type of post for this purpose may be challenging for
some clinicians®. The selected intracanal post for this
purpose should be able to meet the requirements of
endodontically-treated teeth. The post space should be
prepared as small as possible because excessive root
dentin removal would seriously compromise the root
integrity and make it susceptible to fracture®.

Cast posts are the first type of intracanal posts and
their application dates back to many years ago. Cast posts
have complications such as corrosion, tooth discoloration,
risk of root fracture, and difficult retrieval. Despite the
introduction of many novel intracanal posts such as tooth-
colored posts with favorable esthetics, and the
aforementioned complications of cast posts, cast posts are
still the choice of treatment for manyendodontically-
treatedteeth?®. Cast posts can be fabricated by direct or
indirect methods. In indirect method of fabrication, an
impression is made from the root canal, and the intracanal

post is fabricated in a dental laboratory. These posts well
occupy the root canal space. However, their fabrication is
time-consuming and costly [3].

On the other hand, several types of prefabricated
posts have been introduced to the market in the past 20
years [4]. The new generations of fiber posts have
overcome some limitations of metal posts such as their
esthetic shortcomings and some treatment failure modes.
Use of fiber-reinforced posts is gaining increasing
popularity worldwide due to favorable esthetics, optimal
fatigue resistance, and reinforcing the root canal structure
[5]. Unlike metal posts, fiber posts have a modulus of
elasticity similar to that of dentin and therefore, enable
better distribution of occlusal forces along the root and
decrease the risk of irreparable root fracture [6]. Short-term
and long-term results regarding clinical application of fiber
posts have been promising, and they reportedly have a 7-
to 11-year survival rate of 89% to 93% [7]. Despite having a
modulus of elasticity similar to that of dentin and
subsequently better stress distribution, treatment failure is
still a matter of concern in use of fiber posts [8].

Several strategies have been proposed to enhance
the bond strength of intracanal posts and minimize the rate
of failures,such as the application of different cements and
adhesives, and silanization to enhance the wettability of the
post and enable chemical bonding of resin cement to
mineral post fibers.

The significant role of tensile bond strength and
retention of intracanal posts under dynamic occlusal forces
in treatment success is an interesting research topic in
need of further investigations [9]. Many confounding factors
such as the geometry of intracanal post, the surface
topography of the post in macro- and micro-scale, length
and diameter of the post, and type of cement can all affect
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the retention and tensile bond strength of intracanal posts
[10]. Loss of retention and dislodgment of intracanal posts
is an important cause of failure of post and core
restorations. Debonding may occur within the cement
material or at the cement-tooth structure or cement-post
interface!?.

Ideal cement should have optimal mechanical
properties to well resist the functional loads and favorably
adhere to the post surface. It should also have high stress
tolerance. Thus, application of cements with elastic
parameters comparable to those of root dentin that can
provide optimal bond strength to the post and root dentin
can result in optimal stability and retention of intracanal
posts [8]. Moreover, cements with fewer procedural steps
are preferred for this purpose!?. Panavia F2 resin cement is
a self-adhesive resin cement that does not require primary
preparation of the tooth structure and is applied in one step
after mixing. Thus, it has significantly lower rate of errors
related to high technical sensitivity'3. This study aimed to
compare the tensile bond strength of non-precious gold,
cobalt-chromium (Co-Cr), and fiber posts cemented with
Panavia F2 resin cement in the root canals of
endodontically-treated teeth.

MATERIALS AND METHODS

This in vitro, experimental study evaluated 30 sound,
single-rooted, single-canal maxillary central incisors. The
teeth had been extracted for purposes not related to this
study. The study was approved by the ethics committee of
Kermanshah University of Medical Sciences IRKUMS
.REC. 13898.868.

Sample size was calculated to be 30 according to a
study by Aalaei et al® assuming the mean and standard
deviation of tensile bond strength of two types of cemented
fiber posts to be 88.17+25.39 Nand 74.19+25.04 N, type 1
error of 0.05N and type 2 error of 20%. The teeth were
selected using convenience sampling.

The inclusion criteria were extracted maxillary central
incisors without caries, adequate and standardized root
length, standardized diameter, absence of cracks, and
having one single canal. Carious teeth and those with
cracks, short roots, canal malformation, or extensive canals
were excluded.

The eligible teeth were first immersed in 0.2% thymol
solution at 4°C for 48 h for disinfection and were then
rinsed and stored in saline. The teeth were decoronated
using a diamond disc and a low-speed hand-piece such
that the remaining root had 15 mm length. A #15 K-file
(Mani, Japan) was introduced into the canal 1 mm shorter
than the actual apex. The root canals were instrumented
using the single-length technique to 1 mm from the apical
foramen using Pro Taper rotary system (Maillefer,
Switzerland) to F3 file according to the manufacturer’s
instructions. The root canals were rinsed with 0.5% sodium
hypochlorite after each filing. Next, the root canals were
filled with gutta-percha (Ariadent, Iran) and AH-26
(Dentsply Maillefer) sealer using the lateral compaction
technique. Each tooth was then radiographed to ensure
optimal quality of obturation. Peeso reamers #1 and 2
(Maillefer) were used for post space preparation and the
gutta-percha was removed from the canal to 4 mm distance

from the apex®. The prepared roots were then randomly
divided into three groups (n=10) of fiber post (nordin made
in Swiss) (n=10), non-precious gold post (made in Iran)
(n=10) and Co-Cr post (made in Iran) (n=10).non precious
gold posts and co-cr posts were made by direct
techniqueand after casting of them they were fit in root
canal space without pressure using fit cheaher. Profit size
of fiber posts according to root canal space was selected.
Panavia F2 resin cement (Kuraray, Japan) was used for
cementation of posts in all groups.

In each group, one drop of liquid A and one drop of
liqguid B of the PanaviaF2 resin cement were mixed
according to the manufacturer’s instructions. The mixture
was then applied on the internal root canal walls and after
30 s, excess material was thinned by air spray. Next, equal
amounts of the two pastes were placed on the mixing pad
and mixed for 40 s using a spatula. The intracanal post was
dipped in the mixture and some of the mixture was also
delivered into the canal. Next, the post was gently placed in
the canal and seated in the desired position. After complete
seating of the post, excess cement was removed by an
excavator and light-curing was performed using a light
curing unit (woodpecker) with a light intensity of 409
(mW/cm?2) for 40 s.

The teeth were then transferred into a universal
testing machine (Santam, Tehran, Iran). Load was applied
at a crosshead speed of 0.5 mm/min until the intracanal
post dislodged. The load at dislodgement was recorded by
the machine. Maximum load causing post dislodgement
was recorded in Newtons (N) as the tensile bond strength
of the respective post.

Data were analyzed using SPSS version 18 (SPSS
Inc., IL, USA). Normal distribution of data was evaluated
using the Kolmogorov-Smirnov test.Since the data were
normally distributed, the groups were compared using
ANOVA. Level of significance was set at 0.05.

RESULTS

Table 1 shows the mean tensile bond strength of the three
groups. ANOVA revealed no significant difference in the
tensile bond strength of the three groups (P=0.996). This
study compared the tensile bond strength of non-precious
gold, Co-Cr, and fiber posts cemented with Panavia F2
resin cement in the root canals of endodontically-treated
teeth.

Table 1: Mean tensile bond strength of the three groups in
Newtons (n=10)

Force (N) P-value
Mean SEM
Post | Fiber 127.05 28.96
Co-Cr 122.62 52.80 0.996"
Non-precious gold 127.48 42.62

T ANOVA

DISCUSSION

The results showed that the three groups had no significant
difference regarding the mean tensile bond strength of the
posts (P>0.05).

In use of intracanal posts, it is important to select a
post with physical and mechanical properties comparable
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to those of cementum and dentin. According to Mahmoudi
et al** type of post and adaptation of its modulus of
elasticity to that of cementum and dentin can significantly
affect the success of treatment. They added that
irrespective of the use of cast or prefabricated post, it is the
adaptation of properties of the post to those of cementum
and dentin that can guarantee successful bonding of the
post to root dentin.

Panavia resin cement was used for cementation of
posts in the present study due to its enhanced physical
properties such as high bond strength, favorable bonding to
root dentin, easy application, and high popularity among
dental clinicians®®. Lall and Runu'® reported that the bond
strength of self-etch resin cements to fiber posts was
higher than other cements. El-Mowafy et al'” showed that
the bond strength of resin cements was three times higher
than that of phosphate cements. Bonfante et al'® assessed
the tensile bond strength of fiber posts to different cements
and demonstrated that resin cements provided significantly
higher tensile bond strength than glass ionomer cements.
On the other hand, Abreu et al'® showed that Panavia F2
resin cement well interacted with the surface of casting
posts and provided a strong bond between the metal posts
and tooth structure. Also, they showed efficiently increased
bond strength to the oxide-reach surface of metal alloys.
Orsi et al?® compared the tensile bond strength of different
cements to metal post and cores and showed that Panavia
F2 resin cement provided the most ideal bond strength
between metal posts and dentin. Thus, Panavia F2 resin
cement was used in this study as well. However, it should
be noted that the physical and chemical properties of a
resin cement can vary depending on its composition and
preparation steps?!. Therefore, preparation of cement for all
teeth in this study was performed by the same operator
with the same technique to eliminate the effect of such
confounding factors on the results.

The current study found no significant difference in
tensile bond strength of the three types of posts. Aalaei et
al® reported the mean tensile bond strength of fiber posts to
Panavia F2 to be 175.90+40.50 Nafter acid etching and
88.17+25.39 Nwithout acid etching. They attributed this
difference to the conduction of acid etching prior to the
application of resin cement. Their results regarding the
bond strength of fiber posts in acid-etched group was
comparable to our findings. Gholami et al?? reported that
the bond strength of posts made of non-precious gold alloy
was significantly higher than that of posts made of
chromium alloys under similar conditions. Their results
were same from our findings since Sahmali et al®
compared the tensile bond strength of metal posts and
tooth-colored posts cemented with different cements. They
reported that Panavia F2 resin cement yielded the highest
tensile bond strength for all post types. Also, fiber posts
showed lower tensile bond strength than metal posts and
higher tensile bond strength than ceramic posts. The
reason for high tensile bond strength of fiber posts than
metal posts was maybe chemical bond of panavia f2 resin
cement and fiber post. And the reason for high tensile bond
strength of metal post than fiber post was maybe the better
adaptation of metal post with root canal space.

The non-precious gold alloy posts have a surface
topography and performance almost comparable to yellow

gold alloy posts, but are less costly. They can be easily
fabricated and have high durability, strong mechanical
properties, high thermal resistance, excellent fit, optimal
polishability, and favorable biocompatibility?. Fiber posts
have a tensile bond strength comparable to cast posts and
can be suitable for use considering their optimal esthetics,
high fatigue resistance®, and having a modulus of elasticity
similar to that of dentin®. Ferrari et al” demonstrated that
fiber posts have a 7- to 11-year survival rate of 89% to
93%. Co-Cr alloy has a long history of use in dental
prostheses and in fabrication of intracanal posts. Co-Cr
posts have excellent mechanical properties, high corrosion
resistance, and favorable biocompatibility*.

Casting and prefabricated metal posts have
adequately high tensile strength. Nonetheless, their
retrievable would be difficult if retreatment is required. Also,
their modulus of elasticity is different from that of dentin,
which would lead to formation of micro-cracks and vertical
root
Fracture?>?6. Thus, fiber posts seem to be an optimal
alternative to casting and metal posts. Limited studies are
available on this topic, which highlights the significance of
this study.

Considering the role of confounders such as post
geometry, surface properties of post in macro- and micro-
scale, and length and diameter of posts in the results, all of
these tried to be similar for all three types of posts. Also,
the debonding interface should be microscopically
evaluated in future studies to determine the mode of failure.
Moreover, future studies should try to simulate the
oralenvironment as much as possible to increase the
generalizability of the results to the clinical setting.

CONCLUSION

Considering the lack of a significant difference in tensile
bond strength of the three types of posts,as well as the
optimal esthetic properties, easy application, and similar
modulus of elasticity of fiber posts to dentin, fiber posts
cemented with Panavia F2 resin cement would be ideal for
use in endodontically-treated teeth.
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