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ORIGINAL ARTICLE

Effect of different methods of fiber
post cleaning on post resistance to dislodgement
from the root canal

Vanessa Mallmann
ABSTRACT Weschenfeldert

Aim: To evaluate the effect of different methods of fiber post cleaning on post resistance Viqentezcastelo Branco

to dislodgement after cementation. Leitune

Methodology: Sixty bovine incisors were divided into six groups according to the cleaning Tiago André Fontoura de Melo?
method applied to the fiber posts. GC: no cleaning; GES: autoclave sterilization; GHP: 2.5%
sodium hypochlorite; GCL: 2% chlorhexidine digluconate; GAL: 70% alcohol; GAF: 35%

phosphoric acid. The posts were cemented in the canals using a self-adhesive resin cement. Dentistry College, Federal University
The specimens were sectioned perpendicularly along the long axis of the root with an av- of Rio Grande do Sul, Porto Alegre,
erage thickness of 1.61 mm at the cervical, middle, and apical root thirds and subjected RS, Brazil

to the push-out test. After the test, they were examined under a stereomicroscope to de-

termine failure mode. Data were analyzed using one-way ANOVA and the Tukey test (8=0.05). “Federal University of Rio Grande do
Results: The comparisons with the GC group revealed statistical differences only in the Sul, Porto Alegre, RS, Brazil

middle and apical thirds of the GCL group and in the apical third of the GHP group. Only the
apical thirds were different from the middle and cervical thirds in the GC group, and the
cervical thirds, from the middle and apical thirds of the GES group.

Conclusions: The resistance to dislodgement of fiber posts cemented in root canals was
not affected by the different cleaning methods under study.
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Introduction

esources for a direct restoration
of weakened and endodonti-
cally treated teeth include
fiber posts, which have an
elasticity module similar to
that of dentin, and restorative materials (1,
2). The cementation protocols for this type
of post include numerous pre-placement
clinical procedures, of which the operator
should have a sound knowledge and tech-
nical mastery, conducted under strict bi-
osafety control. Handling and clinical
adjustment of the post by the manufactur-
er or the dentist without proper biosafety
care before cementation may result in the
accumulation of microorganisms on the
surface of the post, which may initiate and
perpetuate contamination of the root canal
system (3). Correct cleaning of the post
before cementation reduces the risk of
reinfection and endodontic treatment
failure.
Although fiber posts are manufactured
under aseptic conditions, they can be
contaminated through manual contact, or
by aerosols. Furthermore, in routine clin-
ical procedures, it may be necessary to
change the size of the fiber post that has
been tried in a root canal. Therefore, clean-
ing is required to use the fiber post again
(4). Some substances such as sodium hy-
pochlorite (5) and chlorhexidine (6) may
be used to clean intraradicular posts. They
are excellent antimicrobial irrigants to be
used during endodontic treatments. Alco-
hol, already used to clean posts before
cementation, also has a bactericidal and
virucidal action against certain strains (7).
Phosphoric acid, in contrast, reduces the
microbial load on surfaces, but does not
eliminate it completely (8). However, no
studies have yet examined whether the
use of these substances has any deleterious
effects, such as the presence of residual
oxygen, the formation of precipitates, or
changes in the surface roughness of posts,
which may compromise the adhesive
bonding of posts cemented in root canals.
There are only studies that directly assess
the effect of these substances on the dentin
substrate (9-11).
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This study evaluated the effect of different
methods of fiber post cleaning on post
resistance to dislodgement after cementa-
tion. The null hypothesis is that the dif-
ferent methods of fiber post cleaning do
not cause changes in the bond strength of
fiberglass posts within the intraradicular
dentin.

Materials and Methods

Sample selection and preparation

This study included 60 bovine primary
incisors with root canals that had an
apical diameter equivalent to that of a
#20 K-file (Dentsply/Maillefer Instru-
ments S.A., Ballaigues, Switzerland).
After cleaning, the teeth had their crowns
sectioned at the cementoenamel junction
using a low-speed carbide disc. Roots
were standardized to a length of 17 mm,
and working length (WL) was set at 1 mm
short of root length (WL=16 mm). All
samples were prepared manually with
first and second series K-type stainless
steel endodontic instruments (Dentsply/
Maillefer Instruments S.A., Ballaigues,
Switzerland). Chemomechanical prepa-
ration was carried out in the following
sequence of K-type instruments: #20, #25,
#30, #35, #40, and #45 (Dentsply/Maillefer
Instruments S.A., Ballaigues, Switzer-
land). All instruments were used along
the WL.

At each instrument change, the canals
were irrigated with 2 mL of 2.5% sodium
hypochlorite (Iodontec Indistria e Comér-
cio de Produtos Odontolégicas Ltda.,
Porto Alegre, Brazil) using a plastic syringe
(BD Solumed, Sao Paulo, Brazil) and 25-
mm 30-ga NaviTip needles (Ultradent,
Indaiatuba, Brazil).

After the preparation, the canals were ir-
rigated with 17% trisodium EDTA (Bio-
dinamica, Ibipord, Brazil) for three minutes
under agitation using #45 files. After that,
they were rinsed with distilled water
(Iodontosul-Industrial Odontolégica do Sul
LTDA, Porto Alegre, Brazil) and dried with
absorbent paper cones (Tanari Indistria
Ltda., Manaus, Brazil).

All canals were filled with gutta-percha
cones and a resin-based sealer (AH Plus®,
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Table 1
Experimental groups

Groups n Disinfection method
GC 10 None
GES 10 Autoclave sterilization
GHP 10 2.5% sodium hypochlorite (lodontosul, Industrial Odontolégica do Sul LTDA, Porto Alegre, Brazil)
GCL 10 2% chlorhexidine digluconate (Maquira Industria de Produtos Odontolégicos S.A., Maringd, Brazil)
GAL 10 70% alcohol (LBS Laborasa Industria Farmacéutica Ltda., Sao Paulo, Brazil)
GAF 10 35% phosphoric acid (FGM, Joinville, Brazil)
Table 2
Disinfectants and application method according to fiber post group

Groups Disinfectant Application method

GHP 2.5% sodium hypochlorite Posts were immersed in 10 mL of the solution

GCL 2% chlorhexidine digluconate Posts were immersed in 10 mL of the solution

GAL 70% alcohol Posts were immersed in 10 mL of the solution

GAF 35% phosphoric acid Gel was applied to posts in a Petri dish

Dentsply/Maillefer Instruments SA, Bal-
laigues, Switzerland) using a #60 McSpad-
den® condenser (Dentsply/Maillefer In-
struments SA, Ballaigues, Switzerland)
and the hybrid technique developed by
Tagger. All samples were restored using a
temporary filling paste (Cimpat®, Sept-
odont, Saint-Maur-des-Fossés, France) and
then kept in distilled water for two days
until the paste set completely.

After that, the canals were cleaned with
2 mL of distilled water and dried with
absorbent paper points (Dentsply Maillefer
Instruments SA, Ballaigues, Switzerland)
to prepare the space for the post to be ce-
mented.

The drill that comes with the post and has
the same diameter was used to remove
13 mm of the obturation, leaving 3 mm
of apical sealing.

Division of experimental groups

The teeth were divided into six groups
(Table 1), using simple random sam-
pling and the Excel software (Microsoft
Excel, Microsoft Corporation, Red-
mond, WA).

Protocols for fiber post cleaning

Sixty #1 tapered Exacto® fiber posts (An-
gelus, Londrina, Brazil) were used in the
study (10 per group). The posts in GC did
not receive any antimicrobial treatment.
The samples in GES were sterilized in an
autoclave: they were placed in a steriliza-
tion pouch (Medstéril, Sdo Paulo, Brazil),
sealed using a sealing machine (RSR 2000,
RON Micromecanica Ltda., Sdo Paulo,
Brazil) and placed in a Vitale 12 autoclave
(Cristofoli, Curitiba, Brazil) for a 40-minute
cycle at a temperature of 240 °F (126 °C)
and 20 psi of pressure.

The posts in GHP, GCL, GAL and GAF
were kept in contact with the disinfectant
for 5 minutes (Table 2). After that, all were
rinsed with 20 mL of saline and dried at
room temperature.

Post cementation and specimen
preparation

All posts were cemented according to the
manufacturer’s directions. An adhesive
(Single Bond Universal®, 3M ESPE, St
Paul, MN) was applied to the posts for 20
seconds using a microbrush, and posts
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Table 3
Bond strength values in the push-out test according to root thirds in the different groups
Root thirds
Experimental Group Cervical Middle Apical P
MPa (*+ SD) MPa (*+ SD) MPa (*+ SD)
GC 9.87% + (4.18) 6.89%° + (3.30) 4.37% + (4.42) P<0.05
GES 12.12% £ (3.28) 9.28"% + (3.01) 7.66"% + (2.40) P<0.05
GHP 10.5% £ (2.56) 10.17%%2 £ (3.71) 9.96% + (4.62) P=0.949
GCL 11.29% £ (2.56) 13.46" + (6.06) 10.238 + (4.80) P=0.309
GAL 10.64% £ (3.53) 11.53% + (4.46) 8.96%% + (4.40) P=0.386
GAF 11.96% + (4.43) 10.29%2 + (3.83) 8.29%% + (4.08) P=0.158
P P=0.676 P<0.05 P<0.05

Means followed by different uppercase letters in the column and means followed by different lowercase letters in the line differ significantly in the analysis
of variance at the 5% significance level.

Figure 1

Schematic diagram

of root slices.

were then dried with air spray for 5 sec-
onds. The posts were cemented using a
self-adhesive resin cement (RelyX U200®,
3M ESPE, St. Paul, MN) applied to the root
canal with a syringe (Sistema Centrix, DFL,
Rio de Janeiro, Brazil) and a fine metal tip
to fill the 13 mm of unobstructed canal.
The posts were inserted into the root canal
and light-cured using an EC450 unit
(ECEL, Ribeirao Preto, Brazil) at an irradi-
ance greater than 400 mW/cm? for 20 sec-
onds; chemical curing took six more
minutes.

The roots were kept in distilled water after
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cementation, and, 15 days later, were sec-
tioned perpendicularly along the long
axis of the root in three 1.61-mm =+
0.30-mm-thick slices using a diamond saw
(Labcut 1010, Extec Corp., Enfield, CT). The
slices were standardized to 4 mm in the
cervical third, 8 mm in the middle third
and 12 mm in the apical third (Figure 1).
They were labeled and stored in an oven
at 37° C and 100% relative humidity for
seven days.

Push-out test

The specimens were placed on a stainless
steel support that had a central perforation
2 mm in diameter. As the posts were con-
ical, the load was applied to the apex in
the direction of the cervical third, so that
the post was pushed towards the widest
portion of the root canal.

The load was applied only to the post
surface using a pin measuring about 1
mm in diameter in a universal testing
machine (EZ-SX, Shimadzu, Kyoto, Ja-
pan). The load cell was 500 N, and the
crosshead speed, 1 mm/min. The values
were recorded in N and later converted
to MPa.

The internal upper and lower diameters
of the canal and the thickness of the
sections (cone trunk area) were measured
to estimate the canal area used for the
calculation of bond strength values.
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Figure 2

A graph showing failure patterns (%) after tested protocols.

After the push-out test, the fractured spec-
imens were analyzed under an X20 stere-
omicroscope (Stemi 2000, Karl Zeiss,
Germany) to determine the adhesive, co-
hesive, or mixed failure pattern.

Statistical analysis

The Shapiro-Wilk test was used to check
for data normality. One-way ANOVA and
the Tukey test for multiple comparisons
were used to analyze the results of resist-
ance to dislodgement. The level of signif-
icance was set at 5% (P<0.05). Statistical
analyses were performed using the Graph-
Pad Prism 7 program (GraphPad Software
Inc., San Diego, CA).

Results

Mean values of resistance to dislodgement
(MPa) in the different groups and canal
thirds are shown in Table 3. There was a
statistical difference between the GC group
and the groups disinfected with chlorhex-
idine (GCL) in the middle and apical thirds
and with sodium hypochlorite (GHP) in
the apical third. The comparisons of canal
thirds in each group revealed a statistical
difference only in GC when the apical
third was compared with the middle and
cervical thirds, and GES, in the compari-
sons of cervical thirds with the middle
and apical thirds.

Graph in figure 2 shows the percentage of
failure in the samples for each root third.
There was a higher percentage of cohesive
failures in the cervical and middle thirds
in all groups. However, most failures in
the apical third were of the adhesive type
at the post-cement interface, except in GCL
and GAL, in which samples had a higher
percentage of cohesive failures.

Discussion

In the analysis of factors that may deter-
mine the endodontic and restorative suc-
cess of a tooth, one must take into account,
in addition to the choice of the best mate-
rial to functionally and aesthetically re-
place the lost structure, the decontamina-
tion of this material before being inserted
into the root canal. It is prudent to have a
biosafety protocol on intraradicular pins
so that they are effective in their functions
and that at the same time they do not re-
contaminate the canal.

Although some disadvantages have been
reported in the literature, such as the
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distribution of non-uniform tensions, the
push-out test was chosen in this study be-
cause it is more reliable than other tech-
niques for the evaluation of resistance to
dislodgement of fiber posts from root canal
dentin (12). All root thirds were tested to
understand, after excluding other variables,
the mechanism of changes during the in-
teraction between the post and the cement.
According to the results obtained, the null
hypothesis of the present study was accept-
ed, the methods used to clean posts did not
have a negative effect on the resistance to
dislodgement of fiber posts cemented in root
canals. In fact, the comparison of the GC
group with the other groups revealed a
statistically significant increase in bond
strength in the middle and apical thirds of
GCL, and in the apical third of GHP. So far,
studies in the literature have only investi-
gated the treatment of dentin surfaces with
disinfectants and their effect on cemented
posts. Although treatments applied to den-
tin cannot be compared with dentin treat-
ments, their results revealed some differ-
ences. The use of chlorhexidine as a root
canal irrigant before post cementation
seems to increase the bond strength of the
posts. Farina et al (13) found that the bond
strength of a self-etching adhesive to dentin
was greater in the group that received 2%
chlorhexidine followed by 17% EDTA as
intracanal irrigation than in the groups that
was irrigated with different concentrations
of sodium hypochlorite. Durski et al (14),
in a study that pretreated all samples with
2% chlorhexidine, found that the posts
cemented with the RelyX Unicem® self-ad-
hesive system had greater bending forces
in all thirds than those that received the
RelyX ARC® total-etch cement, in both
immediate and long-term analyses. Accord-
ing to a study analyzing the use of sodium
hypochlorite conducted by Ertas et al (15),
5 mL of 5.25% sodium hypochlorite for five
minutes in the root canal prepared to re-
ceive a post did not decrease the bond
strength of the cemented post. Cecchin et
al (16) found that sodium hypochlorite does
not affect post bond strength immediately
after bonding and for 12 months.

Sterilization is the best resource to elimi-
nate all forms of microorganisms (17). Post
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sterilization in an autoclave did not affect
the bond strength of post to root canal.
Yagci et al (4) analyzed the effect of steri-
lization using ethylene oxide and autoclave
sterilization on the tensile strength, flexion
and elasticity modulus of fiber posts. Re-
sults revealed that that type of sterilization
did not affect the three criteria negatively,
which somewhat corroborates our findings.
In contrast, Canelas et al (18) found that
autoclave sterilization and the application
of a disinfectant containing glutaraldehyde
resulted in a statistically significant de-
crease in fiber post strength and a greater
risk of fracture than in the control group.
According to those authors, the exposure
to high-pressure steam during autoclave
sterilization might compromise the phys-
ical properties of the fiber posts because of
the degradation of the bond between the
resin matrix and the fibers. According to
their manufacturer’s instructions, Exacto®
posts may be autoclaved up to two times,
as more times may affect the strength of
their material. In addition, questions re-
main about how long a patient should wait
for autoclave sterilization to be completed.
Posts should be disinfected before intr-
aradicular cementation, as well as after
their necessary adjustment to the tooth
structure. Posts are adjusted to the desired
length usually using drills and tips at high
rotation under refrigeration. Therefore,
there is a considerable increase in clinical
time when transoperative autoclave steri-
lization is used, and this time should be
included in treatment plans.

Cleaning with alcohol and phosphoric
acid did not compromise post bond
strength in the canal. Many manufacturer’s
protocols for the cementation of fiber posts
call for cleaning the posts with alcohol
before the application of silane to degrease
their surface, and not to disinfect them.
According to the Center of Diseases Control
and Prevention, 70% alcohol is an inter-
mediate level germicide (19). In our study,
the posts were immersed in alcohol for five
minutes for cleaning, and this clinical
protocol seems to suggest that post bond
strength in the canal is not compromised.
The five-minute immersion time was de-
fined to standardize all study protocols.
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Moreover, alcohol is a volatile substance
and would have to be replaced if a longer
time had been used. Baldissera et al (20)
found that 70% alcohol remained active
and eliminated all microorganisms on
periapical radiographic film when a min-
imum immersion time of three minutes
was used. The application of phosphoric
acid to post surfaces improves the chemi-
cal interaction between the post surface
and the restorative material (21, 22). How-
ever, the decrease in adhesive strength of
intraradicular posts seems to be associated
with the degradation of dentin collagen
fibrils after intracanal acid etching (23). In
our study, phosphoric acid was applied to
the fiber post to reduce superficial micro-
bial contamination (8), and post bond
strength in the canal was not affected.
Albashaireh et al (24) found that pretreat-
ing fiber posts with 37% phosphoric acid
for 15 seconds had no significant effect on
fiber post resistance to dislodgement.

The comparison of resistance to dislodge-
ment of cemented posts from root thirds
revealed differences in the thirds closest
to the root apex from those located in the
cervical third only in GC and GES. This
finding is in accordance with reports in the
literature (25, 26). Durski et al (14) also found
that the use of total etching and self-adhe-
sive resin cements resulted in higher fiber
post bond strength in the cervical third,
whereas the apical third had significantly
lower push-out values. Root dentin has
morphological differences along the canal
(27), as the density of dentinal tubules is
reduced (28) and its diameter is smaller (29)
in the apical region, which may justify the
difference between root thirds. The other
groups did not show any differences in bond
strength between the root thirds, although
their values (Table 3) decreased from the
cervical to the apical third. In the studies
conducted by Faria and Silva et al (30), with
fiber posts, and by Kahnamouei et al (31),
with quartz posts, resistance to dislodge-
ment was the same in the comparisons
between root thirds. In both studies, the
posts were cemented in the root canal with
self-adhesive systems.

The analysis of predominant failure mode
revealed a higher percentage of cohesive

failures in the middle and cervical thirds
than of mixed and adhesive failures in all
groups. These results are in agreement with
findings by Lindblad et al (32), who evalu-
ated the effect of chlorhexidine as a root
canal irrigant before fiber posts were ce-
mented using different types of cements.
They found that chlorhexidine had no
negative effect on the resistance to dis-
lodgement of cemented posts. In contrast,
the examination of the apical third in our
study revealed a predominance of adhesive
failures, except in the groups of samples
disinfected with alcohol and chlorhex-
idine, which had a higher percentage of
cohesive failures. Lindblad et al (32) also
found a higher percentage of cohesive and
mixed failures, except in the group that
received everStickPOST for cementation
and chlorhexidine as an intracanal irrigant.
No plausible explanation was found in the
literature for the fact that cohesive failures
were predominant in the apical third when
these substances were used.

The use of a disinfectant on the fiberglass
posts before their cementation in the root
canal is necessary to ensure the biosafety
of the operative field. Our study found that
bond strength of posts cemented in the
canal was not affected by the cleaning
methods under evaluation. However, fur-
ther studies should examine other clinical
protocols with varying disinfectant con-
centrations and times to evaluate whether
they affect post properties and function
after restorations.

Conclusions

The cleaning methods examined in this
study did not have a negative effect on the
resistance to dislodgement of fiber posts
cemented in the root canal.

Clinical Relevance

The cleaning methods examined not in-
fluence intraradicular posts adhesion.
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