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Abstract
Aim: The aim of the study was to evaluate the effect of two different root canal sealers in relation to the retention of the
prefabricated fiber posts.
Materials and Methods: Twenty extracted single-rooted mandibular premolar teeth were prepared and randomly divided into two
groups. In Group 1, eugenol-based sealer was used while in Group 2, a resin-based root canal sealer was used. Prefabricated
fiber posts were luted into the prepared post-spaces with the same composite resin cement in both the groups. After calculating
the pullout forces required for dislodgment of posts post-spaces, the data were recorded and statistically analyzed.
Results: The resin-based root canal sealer group had significantly greater retentive strengths for the posts as compared to
eugenol-based sealers group (P > 0.0001).
Conclusion: The retentive strength for prefabricated fiber posts luted with resin cement was much more than those luted with
eugenol-based sealers. This was attributed to the different chemical composition of the two dealers.
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INTRODUCTION
The retentive capacity of the post used for retention
of core is critical for the long-term survival of the final
restoration. [1] Various factors such as shape, design,
length, diameter, type of luting agent used to cement
it, the coronal tooth preparation after cementation, and
the endodontic obturation sealer have a bearing on the
retention of the post.[2-5] In recent times, fiber-reinforced
endodontic posts have become more popular as they have
better biocompatibility and physical properties.[6] The role
of dental cements on post-retention has already been
established.[7,8] Endodontic sealers are play an important
role in the retention of the post.[9] Sealers based on epoxy
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resin have good physical properties and adequate biological
performance.[9,10] Still, eugenol-based sealers remain the
most commonly used root canal sealer.[11] However, eugenol
is thought to inhibit composite resin polymerization
because of its radical scavenging properties.[12-20] There is
little agreement between studies on whether this interaction
is clinically relevant.[12,13,14] There is limited information
in the literature about the effect of the various types of
sealers the bond strength of endodontic posts luted with
core build up materials. This in vitro study was undertaken
to evaluate the influence of two chemically different sealers
on the retention of the prefabricated fiber posts.

MATERIALS AND METHODS
Twenty extracted single-rooted, human permanent
mandibular first premolars of approximately the same
size having a straight single canal with closed apex
radiographically were selected for this study. Teeth were
sectioned 1 mm coronal to the midfacial cementoenamel
junction using a low-speed diamond saw under copious water
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coolant. After removing the pulpal tissue, working length at
1 mm from the root apex was established. The canals were
prepared, cleaned, and shaped with a rotary system according
to the manufacturer’s instructions following the crown-down
technique. One milliliter of sodium hypochlorite (NaOCl;
5.25%) was reintroduced into each root canal after every
instrument. Each tooth was irrigated with 2 ml of distilled
water after preparation and the teeth were divided into
two groups (n = 10). Obturation was done with laterally
condensed gutta-percha with either a eugenol-based sealer
or a resin-based sealer. After storing the obturated teeth in
100% relative humidity at 37°C for 10 days, gutta-percha
was removed and post-spaces were prepared using a no. 5
Peeso Reamer at low speed to a depth of 9 mm such that
5 mm of the gutta-percha always remained in each tooth
radiographically. Standardized post-spaces (1.5 mm diameter
and 9 mm long) were prepared using a no. 6 ParaPost Drill
at low speed and each post-space was irrigated with 2 ml of
distilled water. Parallel sided, size 6 prefabricated fiber posts
were checked for a passive fit in their respective canals before
luting. Carbide burs were used to notch the roots. After canal
irrigation with 5.25% NaOCl and then distilled water, the
canals were dried with absorbent paper points. The posts
were then luted with the selected composite resin cement.
After acid etching of the root canal walls 37% phosphoric
acid for 15 s, followed by thorough water rinsing and removal
of excess surface moisture with paper points, corresponding
bonding material was applied to the canal using a microbrush
for 10 s, and excess adhesive was removed using paper points.
The luting cement material was applied into the prepared
post-space in the root canal and on each fiber post. Then, the
fiber post was inserted into the canal using slight pressure.
Excess cement was removed and then light polymerized for
40 s was carried out.
The specimens were stored in 100% relative humidity at
37°C for 24 h before testing. After securing each tooth in
the universal testing machine, pneumatic grips that grasped
the post head at its long axis were used to determine the
force required to dislodge the post. A constant loading
rate of 0.5 mm/min was applied until cement failure
was achieved the point of bond failure was recorded in
Newtons when the post - segment extruded from the
specimen. The data were statistically analyzed using statistic
package – SPSS version 23.

RESULTS
The means and standard deviations (SD) of the results are
summarized in Table 1. The posts obturated with guttapercha and resin bonder sealer (240.8 N) required higher
force to dislodge the post than the group of eugenol-based
sealer (94.2 N).
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DISCUSSION
Better retention, less microleakage, and a higher resistance to
tooth fracture can be achieved the cementation of fiber posts
with an adhesive resin cement.[14,20] The present study assessed
the influence of eugenol- and resin-based root canal sealers on
the retention of fiber posts composite resin designed for core
buildup restorations of teeth and luting of fiber posts. Teeth
with relatively equal dimensions and canal configuration were
prepared for standardized post-space using a large ParaPost
Drill (1.5 mm in diameter) and same size posts were inserted.
Retention of cemented fiber posts into prepared root canals
relies on the interface resistance.[7,8] As per studies, resin-based
root canal sealers are more effective in sealing root canals than
the zinc oxide-eugenol-based sealers as they do not shrink
during setting and adhere to dentin, ensuring a permanent
seal.[9] However, eugenol-based sealer used for obturation
cause a significant reduction in the adhesive effectiveness
or modify the polymerized resin’s surface,[16] resulting in
decreased bond strength of the resin cement. Some studies
demonstrated that eugenol could inhibit the polymerization
process.[5,16,17] Our study showed that higher mean bond
strength values were needed for vertical dislodgment of the
fiber posts luted after the resin sealer had previously been
used as part of the root canal obturation compared with
those canals eugenol-based sealers had previously been used
as part of the root canal obturation. Carvalho et al.[18] observed
that a temporary sealing cement containing eugenol reduced
the bond strength of adhesive systems. However, Hagge
et al.[14] concluded that the retention of posts cemented with
resin cements was not significantly affected by the chemical
formulation of endodontic sealers. Schwartz et al.[4] reported
no changes in the bond strength of posts luted with Panavia
cement in canals filled with eugenol and previously treated
with acid while Hagge et al.[5] reported significant differences
in groups treated with eugenol. The use of 37% phosphoric
acid as the etching reportedly eliminates the contaminated
smear layer and results in demineralization of dentin. Studies
have demonstrated that etch-and-rinse systems allow more
effective bonding to the eugenol contaminated dentin surfaces,
compared to the self-etch approach, due to the non-removal
of the sealer’s debris entrapped within the smear layer. In
our study, no special canal treatment was performed before
post-cementation which might be the cause of reduced bond
strength for the eugenol group. Tjan and Nemetz[3] found
that the presence of eugenol within the root canal resulted in
significant loss of retention and that residual eugenol in the
root canal could be removed without any effect on retention
of the post by irrigating the canal with ethyl alcohol (ethanol)
or etching with 37% phosphoric acid. Push-out tests lead
to a shear stress, which is comparable to the stress under
clinical conditions at the interface between dentin and luting
cement, as well as between the post and luting cement.[21]
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Table 1: Mean and SD in forces applied
Group

n

Group 1
Group 2

Push-out force (n)
Push-out force (n)

1

2

3

4

5

6

7

8

9

10

Mean±SD

67.1
165.4

59.7
246.3

110.6
325.4

122.7
253.4

130.6
190.6

86.4
186.7

87.6
204.8

94.8
212.9

99.5
310.8

83.4
301.4

94.2±36.4
240.8±84.6

SD: Standard deviation

Goracci et al.[22] noticed that the push-out test was a more
reliable technique in the determination of bond strengths
between fiber posts and post-space dentin due to the high
number of premature failures occurring during specimen
preparation. Non-uniform stress distribution is a disadvantage
of the push-out test when it is performed on thick root
sections.[23] Therefore, this testing model was preferred for
the present study. The pullout test has been used by several
studies to determine the values required to remove the post
from the root canal.[3,23] In the current study, although teeth
were selected with similar size and canal shapes and received
standardized post preparations, a wide range of strengths
and relatively large SD was obtained. However, comparison
of the values reported in some earlier studies dealing with
the retention of root canal posts that used extracted human
teeth also revealed wide ranges in their measurements.[2,23] One
possible explanation is that the size and shape of the root
canals differ and/or the texture and properties of the inner
surfaces of the root canals differ among the teeth used. In
addition, the diameter of the individual root canal preparation
could affect how much of the canal was still covered with
some eugenol-containing sealer. Our study indicates that type
of root canal sealer affected the retention of a fiber postcemented with resin cement. However, controlled prospective
long-term clinical trials with a larger sample and in vivo studies
are required to definitely comment on the results.

CONCLUSION
Within the limitations of this study, it was concluded that
pre-fabricated fiber posts luted with composite resin in
canals previously obturated with gutta-percha and eugenol
based had significantly reduced bond strength compared
to fiber posts luted with the resin-based sealers cement.
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