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Abstract

Background: This study assessed the surface topography and pushout bond strength (PBS) of 
glass fiber posts (GFPs) with different surface treatments to root dentin following cementation 
by precuring and co-curing methods. Materials and Methods: In this in vitro study, 80 extracted 
single-rooted premolars were decoronated and randomly assigned to 4 groups (n=20) for surface 
treatment of GFPs with 20% H2O2, Er,Cr:YSGG laser (2780 nm, 90 mJ, 4.5 W, 50 Hz, 60 
seconds) and sandblasting (50 µm aluminum oxide particles, 2.8 bar pressure, 10 mm distance, 
20 seconds). No surface treatment was performed in group 4. Each group was randomly divided 
into two subgroups (n=10) for cementation of GFPs with precuring and co-curing methods. 
The PBS was measured, the mode of failure was determined, and the surface topography of 
the posts was assessed under a scanning electron microscope (SEM). Data were analyzed by 
ANOVA, Tukey, and Dunnett tests (alpha=0.05). Results: The mean PBS of H2O2-treated GFPs 
was significantly higher in co-curing than precuring method (P=0.04). No significant difference 
was found between the precuring and co-curing in PBS of GFPs with other surface treatments 
(P>0.05). The mean PBS of sandblasted, laser-treated, and H2O2-treated GFPs was not 
significantly different in precuring method. In co-curing cementation, sandblasting significantly 
decreased the PBS (P=0.04) while laser and H2O2 surface treatments had no significant effect on 
PBS (P>0.05). Conclusion: The co-curing cementation method yielded a significantly higher 
PBS than the precuring method in H2O2-treated GFPs. Sandblasting significantly decreased the 
PBS of GFPs cemented by the co-curing method. 
[GMJ.2026;15:e3865] DOI:10.31661/gmj.v15i.3865
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Introduction 

Excessive loss of the tooth structure due 
to caries, trauma, or tooth preparation of-

ten necessitates root canal treatment, which 
increases the susceptibility to tooth fracture 
especially in teeth with mesio-occluso-distal 
cavities [1]. To elaborate, a 46% loss in tooth 
rigidity has been reported following the loss 
of one marginal ridge; this value increases to 
63% following the loss of both marginal ridg-
es [2].
Endodontically treated teeth can be restored 
by different methods, with the understanding 
that  preservation of tooth structure and ad-
hesion of restorative materials to dental sub-
strate determine the success of treatment [1]. 
Intracanal posts are required to support the 
core and allow for better stress distribution in 
teeth that have lost over 50% of their structure 
[3].  Consequently,  the success rate is higher 
for teeth with a post and core restoration [1].
Fiber posts have a modulus of elasticity (16-
40 GPa) close to that of dentin (18.6 GPa), 
enabling uniform stress distribution along 
the root surface [4].  Furthermore,  they have 
optimal esthetics for use under ceramic resto-
rations. Additionally,  they can bond to com-
posite resin cores, have optimal biocompati-
bility and corrosion resistance, and require a 
short treatment time [5]. They are also charac-
terized by high fatigue resistance and flexibili-
ty, which decrease the risk of root fracture and 
mechanical failure (which would necessitate 
tooth extraction) [6]. Glass fiber posts (GFPs) 
are composed of reinforced glass fibers em-
bedded in epoxy polymethyl methacrylate or 
urethane dimethacrylate resin, both having 
the same flexural strength.  Importantly,  the 
retention of GFPs in the root canal system de-
pends on proper adhesion of resin cement and 
intra-radicular dentin, as well as the adhesion 
between the cement and post surface. In oth-
er words,  the retention of GFPs depends on 
chemical and micro-mechanical interactions 
between the post, dentin, and resin cement. 
Failure of GFPs often occurs due to debond-
ing at the cement-dentin or cement-post adhe-
sive interface as a result of bonding deficien-
cies. Thus, several mechanical and chemical 
post surface treatments have been proposed 
to enhance the bond strength of fiber posts 

to root dentin [7], such as grit-blasting, air-
borne particle abrasion, silanization, etching, 
and laser irradiation [5, 8-13]. The goal of the 
suggested methods  is to  roughen the surface 
[11, 14, 15] or chemically treat the surface of 
glass fiber reinforced resin composite posts to 
increase mechanical cross-linking of the resin 
cement matrix [16, 17]. Surface roughening 
can be performed in macro-, micro-, or na-
noscale, depending on the surface treatment 
parameters [11, 16, 17]. Moreover, a combi-
nation of physical and chemical methods may 
be used to improve the bond strength of glass 
fiber reinforced resin composite posts to res-
in cements [8, 11, 16]. For example, a previ-
ous study demonstrated that fiber post surface 
treatment by sandblasting with 30 µm alu-
minum oxide particles with 2.5 bar pressure 
from 2 cm distance for 10 seconds roughened 
the surface and increased the bond strength 
[7].  Similarly,  another study showed an im-
provement in micro-pushout bond strength 
(PBS) of GFPs treated by hydrogen peroxide 
(H₂O₂) and 1 W and 1.5 W erbium, chromium, 
yttrium, scandium, gallium garnet (Er,Cr:YS-
GG) laser [18].
The cementation technique also directly affects 
the retention of posts and plays an important 
role in treatment success. Specifically, the lut-
ing agents can be categorized into self-adhe-
sive, and total-etch and self-etch (SE) bonding 
systems, depending on their adhesion mecha-
nism. The SE bonding systems are extensively 
used for cementation of fiber posts. Generally, 
two methods are available for the application 
of SE bonding systems with a resin cement. 
In the first approach, known as the precuring 
method, the bonding layer is light-polymer-
ized before the application of cement. In the 
second approach, referred to as the co-curing 
method, the bonding layer is cured simultane-
ously with the cement [19]. No specific proto-
col exists regarding the selection of precuring 
or co-curing method. Nonetheless, the precur-
ing method for cementation of fiber posts may 
decrease the bond strength due to the thick-
ness of the bonding layer and its adverse effect 
on complete seating of the post in the canal 
space. Thus, controversy exists regarding the 
selection of precuring or co-curing approach 
for cementation of GFPs.
Aside from the bond strength, topographic 
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changes of the surface following post sur-
face treatments may also decrease the PBS 
of GFPs. In particular, the risk of degradation 
of resin structure during the surface treatment 
process is important and should be taken 
into account. For instance, broken fibers and 
cracks noticed on scanning electron micro-
scopic (SEM) images have been considered 
as the possible causes of compromised PBS 
of GFPs [20].
Considering the availability of various sur-
face treatments and different cementation 
techniques for GFPs, and the necessity of 
achieving optimal PBS and favorable surface 
topography, this study aimed to assess the 
surface topography and PBS of GFPs treated 
by sandblasting, 20% H₂O₂, and Er,Cr:YSGG 
laser to root dentin following cementation by 
precuring and co-curing methods.

Materials and Methods 

This in vitro study was conducted on 80 sin-
gle-rooted human premolars extracted as part 
of orthodontic treatment. The study protocol 
was approved by the ethics committee of the 
university (IR.AJUMS.REC.1402.442). 

Sample size
The sample size was calculated according to a 
previous study [19] assuming alpha=0.05 and 
beta=0.2, mean bond strength values of 50.36 
and 53.40 and standard deviation values of 
6.67 and 7.00 in the two groups.

Eligibility criteria
The inclusion criteria were extracted sin-
gle-rooted human premolars with no caries, 
root length > 15 mm, no root caries, and no 
internal/external root resorption. Teeth with 
previous endodontic treatment and severe 
root curvature as measured by the Schneider’s 
method [21] were excluded. 

Specimen preparation
The teeth were decoronated by using a di-
amond disc under water coolant at 15 mm 
distance from the root apex. The root canal 
space was instrumented with nickel-titanium 
rotary files from S1 to F4 (ProTaper Univer-
sal, Dentsply Sirona, Konstanz, Germany), 
and irrigated with 3% NaOCl. The root canals 

were then obturated with 2% gutta-percha and 
AH26 sealer (DeTrey, Konstanz, Germany) 
by the lateral compaction technique. A tem-
porary restorative material (Caviton; GC Den-
tal Products Crop., Tokyo, Japan) was used 
to seal the root canal orifice. The teeth were 
then incubated at 37°C and 100% humidity 
for 1 week to ensure complete polymeriza-
tion of the sealer [22]. The post space was 
then prepared by flaring the canal to 10 mm 
depth using #2 and #3 peeso reamers (Mani, 
Japan). The prepared post space was then irri-
gated with 10 mL of 3% NaOCl (to eliminate 
organic residues), 1 mL of ethylene diamine 
tetra acetic acid (MD Cleanser; Meta Biomed 
Co., Cheongju, South Korea) (to eliminate the 
smear layer), and 10 mL of distilled water, in 
an orderly manner [23]. 
Next, the teeth (n=80) were randomly assigned 
to four groups (n=20), and each group was 
randomly divided into two subgroups (n=10). 
The GFPs were then treated as follows:
Group 1. GFPs were sandblasted by an intra-
oral sandblaster (Ronving, Denmark) with 2.8 
bar pressure from 10 mm distance for 20 sec-
onds. The GFPs were then rinsed with 96% 
ethanol, and air-dried. Silane (Ultradent Por-
celain Etch and Silane, Ultradent Products 
Inc, UT, USA) was then applied on the post 
surface for 60 seconds, dried with gentle air 
spray, and allowed 60 seconds before cemen-
tation. 
Group 2. GFPs were immersed in 20% H2O2 
at room temperature for 20 minutes. After 2 
minutes of water irrigation, they were air-
dried and silanized for 60 seconds. Subse-
quently, they were dried with gentle air spray 
and cemented after 60 seconds. 
Group 3. GFPs were subjected to Er,Cr:YS-
GG laser (LightWalker STE-E Fotona Med-
ical Lasers, Slovenia) irradiation with 2780 
nm wavelength, 90 mJ energy, 4.5 W power, 
50 Hz frequency, and 100 µs pulse duration 
for 60 seconds. Laser was irradiated at 1 mm 
distance with a 45-degree angle relative to the 
fiber post surface under water coolant. The 
specimens were then rinsed and air-dried. Ce-
mentation was performed after 60 seconds.
Group 4. This group served as the control 
group and did not receive any surface treat-
ment. It was only silanized for 60 seconds, 
dried with gentle air spray, and cemented af-
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ter 60 seconds. Table-1 presents the materials 
used in this study. 

Cementation
After post space preparation and surface treat-
ment of GFPs, they were cemented in the two 
subgroups as follows:
Subgroup 1: SE precuring: After rinsing and 
drying of root dentin, Single Bond Universal 
(3M ESPE, St. Paul, MN, USA) was applied 
into the canal by a microbrush and air-thinned. 
It was then light-cured by a LED curing unit 
(Ivoclar, Vivadent Amherst, NY, USA) in 
standard mode for 20 seconds at 1 mm dis-
tance from the top as instructed by the man-
ufacturer. The light intensity was 1250 mW/
cm2 and the wavelength was 430-480 nm, 
confirmed by a LED radiometer before each 
curing cycle. Next, Rely X Ultimate Clicker 
cement (3M ESPE, St. Paul, MN, USA) was 
injected into the canal space by a mixing tip 
(Garant Mixing Tips Yellow, 3M ESPE, St. 
Paul, MN, USA). GFP was then inserted into 
the canal, and light curing was performed for 
20 seconds. 
Subgroup 2: SE co-curing: The process was 
the same as that in subgroup 1 except that 
light-curing of the bonding agent was not 
performed before the application of cement. 
Light curing was only performed once for 20 
seconds after the application of cement and 
placement of post in the root canal system 
[24].

All specimens were then incubated at 37°C 
and 100% humidity for 24 hours prior to the 
PBS test.

PBS test
The teeth were sectioned into 1 mm thick 
slices by a low-speed diamond saw (WB-
0060LC; PACE Technologies, Tucson, AZ, 
USA) under water spray. The PBS of GFPs to 
root dentin was then measured in a universal 
testing machine (JSV-H1000; JISC, Kanaga-
wa, Japan). For this purpose, load was applied 
apico-cervically by a stainless-steel cylinder 
with a diameter matching the canal diameter 
at a crosshead speed of 0.5 mm/minute. The 
maximum force causing debonding of the 
post was recorded in Newtons (N). To report 
the PBS in megapascals (MPa), the load in 
Newtons was divided by the debonded sur-
face area in square millimeters (mm2). The 
following formula was used to calculate the 
debonded surface area: A=2πrh where r is the 
post radius and h is the thickness of the root 
slice [25] (Figure-1). 

Assessment of surface topography
A total of 20 GFPs in four groups of sand-
blasting with 50 µm aluminum oxide parti-
cles, Er,Cr:YSGG laser, 20% H2O2, and con-
trol were inspected under a field-emission 
SEM (TESCAN MIRA 4, Czechia Republic) 
at x300 and x1000 magnifications to assess 
their surface topography before and after sur-
face treatments. 

Table 1. Materials used in this study

Material Manufacturer Composition 

Base paste: Methacrylate monomers, silanted fillers, initiator 

Rely X Ultimate 
Clicker 3M-ESPE 

components 
Catalyst Paste: Methacrylate monomers, alkaline (basic) 

fillers, initiator components 

Single Bond  
Universal Adhesive 

3M-

ESPE 

MDP, Phosphate Monomers, Dimethacrylate resins, 
HEMA, Vitrebond Copolymer, Filler, Ethanol, Water, 

Silane, Initiators 

Glassix Fiber Post 
#2 NORDIN Epoxy resin and glass fiber, braided plait in multi-axial 

arrangement 
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Statistical analysis
The normality of data distribution was eval-
uated by the Kolmogorov-Smirnov test. Ac-
cordingly, comparisons were made by one-
way ANOVA, and pairwise comparisons were 
performed by the Tukey and Dunnett tests. 
The precuring and co-curing groups were 
compared by the Mann-Whitney test. Data 
were analyzed using IBM SPSS Statistics for 
Windows, version 27 (IBM Corp., Armonk, 
N.Y., USA) at 0.05 level of significance. 

Results 

PBS
The mean PBS values in MPa were as follows: 
Sandblasting precuring (n=10) showed 46.48 
± 13.45 (range 20.8–64.5), while co-curing 
(n=10) was lower at 35.88 ± 14.10 (range 
15.4–51.2). Laser precuring (n=9) was 49.02 
± 22.22 (range 25.3–90.2), co-curing (n=11) 
was higher at 57.25 ± 26.05 (range 21.3–
105.0). H₂O₂ precuring (n=10) was 53.23 ± 
34.80 (range 25.6–121.0), co-curing (n=10) 
was 64.90 ± 17.77 (range 30.5–94.3). Control 
precuring (n=10) was 52.60 ± 23.49 (range 
11.0–89.4), co-curing (n=10) was 55.21 ± 
31.68 (range 10.7–118.0). Among the co-cur-

ing subgroups, pairwise comparisons (Tukey 
HSD) showed significant differences only 
between Sandblasting co-curing and Con-
trol co-curing (mean difference 19.33 MPa, 
p=0.042) and between Sandblasting co-curing 
and H₂O₂ co-curing (mean difference -29.02 
MPa, 

Mode of failure
As shown in Figure-2, mixed failures were 
the most frequent across all groups. In the 
Sandblasting group, mixed failures occurred 
in 70% of both Precuring and Co-curing sub-
groups (adhesive 10–20%, cohesive 10–20%; 
P = 0.888). In the Laser group, mixed fail-
ures were 55.6% in Precuring and 90.9% in 
Co-curing (adhesive 9.1–44.4%; P = 0.077). 
For H₂O₂, mixed failures accounted for 90% 
and 80% in Precuring and Co-curing, respec-
tively (adhesive 10–20%; P = 0.542). In the 
Control group, mixed failures were 90% in 
Precuring and 70% in Co-curing (adhesive 
10–30%; P = 0.638).
Also, another comparison was made consid-
ering control group as reference. Comparison 
of each intervention group with the control 
group regarding the mode of failure revealed 
no significant difference between the sand-

Figure 1. Mean MPa of different surface treatments under precuring and co-curing conditions. Error bars represent standard deviation. 
Significant differences (p < 0.05) among co-curing subgroups are indicated.
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blasting and control groups (P=0.330 for pre-
curing and P=0.888 for co-curing method), 
laser and control (P=0.098 for precuring and 
P=0.234 for co-curing), and H2O2 and con-
trol (P=1.00 for precuring and P=0.615 for 
co-curing method) groups (Table-2). 
Irrespective of surface treatments, in both 
pre-curing and co-curing cementation tech-
niques, the majority of failures were of mixed 
type, accounting for 76.9% and 78.0%, re-
spectively. Adhesive failures were observed 
in 17.9% of pre-curing and 19.5% of co-cur-
ing cases, while cohesive failures were the 
least frequent in both groups.

Surface topography
Figures 3 shows the surface topography of 
GFPs in the four groups. In the control group 

(Figure 3.a.b), GFPs were coated with epoxy 
resin almost completely. As shown in Figure 
3.c.d, etching with H2O2 increased the surface 
roughness along the post, and fibers had no 
fracture. In the laser group (Figure 3.e.f), di-
luted resin was seen in the matrix around the 
fibers, and fibers were free from resin. Also, 
micro-cracks and grooves were seen, which 
could have increased the bond strength. As 
shown in Figure 3.g.h, sandblasting yielded 
a rougher surface than the control group and 
some fractures were noted in the fibers. 

Discussion 

This study assessed the surface topography 
and PBS of GFPs treated by sandblasting, 
20% H₂O₂, and Er,Cr:YSGG laser to root den-

Table 2. Mode of failure based on the cementation technique

Subgroup Frequency Percentage P-value

Precuring

Adhesive 7 17.9

0.952

Cohesive 2 5.1
Mixed 30 76.9
Total 39 100.0

Co-curing

Adhesive 8 19.5
Cohesive 1 2.4

Mixed 32 78.0
Total 41 100.0

Figure 2. Mode of failure in the four groups divided by the precuring or co-curing status; p values show within group comparisons of pre-
curing or co-curing groups in each surface treatment types.
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Figure 3. SEM images of GFP surfaces (×1000 and ×300 magnification, respectively) for the control (a, b), H₂O₂-treated (c, d), laser-treat-
ed (e, f), and sandblasted (g, h) groups.

tin following cementation by precuring and 
co-curing methods. The results showed that in 
H₂O₂-treated GFPs, the mean PBS was signifi-
cantly higher in the co-curing than pre-curing 
method. Conversely, no significant difference 
was found between the precuring and co-cur-
ing methods in PBS of GFPs with other sur-
face treatments. Regarding cementation with 
the precuring method, the PBS of laser, sand-
blasting, and H₂O₂ groups was not significant-
ly different. However, in the co-curing meth-

od, sandblasting significantly decreased the 
PBS but surface treatment with laser and H₂O₂ 
had no significant effect on PBS.
The fiber post matrix is composed of epoxy 
resins, which do not have any functional 
group for reaction with resin cement mono-
mers,  a characteristic that  results in a lower 
bond strength. Accordingly, surface treatment 
of fiber posts is recommended to change the 
surface energy level and enhance its wettabil-
ity by creating a rough surface and exposure 
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of fibers to increase the available surface area 
for chemical bonding [26, 27]. Moreover, the 
gap between the fibers may provide an addi-
tional space for micro-mechanical retention 
of resin,  thereby  increasing the final PBS of 
fiber posts [27]. Silanization, application of 
H₂O₂ or methylene chloride, hydrofluoric acid 
etching, air abrasion, and laser irradiation are 
among the most commonly used surface treat-
ments for fiber posts [27, 28].
The present results regarding no significant 
effect of cementation technique (precuring/
co-curing) on PBS of GFPs to root dentin was 
in agreement with the results of Chou et al, 
[19] who assessed the PBS of GFPs cemented 
with SE bonding systems with precuring and 
co-curing methods, and found no significant 
difference in PBS between the tested methods.
In the current study, surface treatment of GFPs 
with Er,Cr:YSGG laser (2780 nm, 90 mJ, 4.5 
W, 50 Hz, for 60 seconds) had no significant 
effect on the PBS of GFPs to root dentin, com-
pared with the control group. The same results 
were reported by Davoudi et al, [27] in their 
systematic review. Similarly, Alonaizan et al. 
[29] reported that surface treatment of fiber 
posts with Er,Cr:YSGG laser had no signifi-
cant effect on their PBS.
Unlike the present results, Mekky et al. [5] 
reported an increase in PBS of GFPs treated 
with Er,Cr:YSGG laser (2790 nm, 150 mJ, 1.5 
W, 10 Hz frequency, 60 seconds) compared 
with the control group. It is important to note 
that  length and surface topography of fiber 
posts are important determinants of a strong 
bond. Also, the PBS is influenced by the type 
of fiber post and laser exposure parameters 
[27].
The present results indicated that sandblast-
ing with 50 µm aluminum oxide particles 
with 2.8 bar pressure decreased the PBS com-
pared with the control group in the co-curing 
cementation method. However, it had no sig-
nificant effect on the PBS in the pre-curing 
method. Similarly, Mekky et al. [5] reported 
that air abrasion with 50 µm aluminum ox-
ide particles did not increase the PBS of fi-
ber posts compared to the control group. Fur-
thermore,  Moghaddas and Borouziniat [30] 
demonstrated that air abrasion by sandblast-
ing damaged the fibers on the surface of fi-
ber posts, and had no significant efficacy for 

improvement of the pull-out bond strength of 
quartz fiber posts. Their results were in line 
with the present findings. In contrast, Davari 
et al. [31] showed that sandblasting with 30 
µm silica-coated aluminum oxide particles 
with 2.8 bar pressure by Cojet increased the 
PBS of QP fiber post, compared with the con-
trol group.  Additionally,  Karunakaran et al. 
[28] reported that sandblasting with 110 µm 
aluminum oxide particles increased the PBS 
of quartz and GFPs compared to the control 
group. Malekipour Esfahani et al. [32] found 
that surface treatment of quartz fiber posts 
with air abrasion (110 µm aluminum oxide 
particles with 2.8 bar pressure for 60 seconds) 
increased the PBS. These discrepancies sug-
gest that variations in particle size, duration of 
sandblasting, and distance between the posts 
and tip of the device in the two studies may 
explain the differences in the results.
The present results indicated that surface 
treatment of GFPs with 20% H₂O₂ had no sig-
nificant effect on their PBS. Unlike the pres-
ent results, Malekipour Esfahani et al. [32] 
demonstrated that surface treatment of quartz 
fiber posts with 10% H₂O₂ for 20 minutes in-
creased their PBS.  The  difference between 
their results and the present findings may be 
due to using a different type of post and a dif-
ference in concentration of H₂O₂.
Mixed failure was dominant in all groups in 
the present study, followed by adhesive fail-
ure. Adhesive failure is clinically more favor-
able than cohesive failure because repair of a 
tooth with a broken post is only possible by 
complete retrieval of the post [27]. It should 
be noted that bonding to root dentin is chal-
lenging due to its complex anatomy, and dif-
ficult control of the adhesive system. The C 
factor is highly important in bonding to root 
dentin, since it can increase the polymeriza-
tion stress of resin cements, and decrease the 
surface energy of root dentin; thus, some gaps 
may develop at the adhesive interface and 
compromise the durability of restoration [28].

Strengths and limitations of study

 Assessment of PBS was a strength of the 
present study since it provides more accurate 
information than the conventional shear bond 
strength tests, and failure parallel to the ce-
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mented post-dentin interface better simulates 
the clinical setting [28, 31]. However,  the  in 
vitro design was a limitation of this study, 
which prevents complete generalization of the 
results to the clinical setting.

Conclusion 

In H2O2-treated fiber posts, the co-curing 
cementation method yielded a significantly 
higher PBS than the pre-curing method. Ce-
mentation technique had no significant effect 
on fiber posts with other surface treatments. 
In pre-curing cementation method, the tested 
surface treatments had no significant effect on 
PBS compared with the control group; how-
ever, in the co-curing method, sandblasting 
significantly decreased the PBS while other 

surface treatments had no significant effect on 
PBS of GFPs to root dentin. 

Conflict of Interest 

The authors declare no conflict of interest.

AI Disclosure Statement

During the preparation of this manuscript, the 
authors used ChatGPT, OpenAI company for 
language editing, grammar improvement, and 
liboberry.com for reference management. Af-
ter its use, the authors thoroughly reviewed, 
verified, and revised all AI-assisted content to 
ensure accuracy and originality. The authors 
take full responsibility for the integrity and fi-
nal content of the published article.

References

1.	 Jha S, Sinha DJ, Bhalla S, Sharma P, 
Sharma N, Vats S. Comparative evaluation 
of fracture resistance of endodontically 
treated teeth restored with and without 
horizontal posts, using packable and bulkfill 
flowable composite: An in vitro study. Saudi 
Endodontic Journal. 2023 Sep 1;13(3):268-
73.

2.	 Kim SG, Kim SS, Levine JL, Piracha YS, 
Solomon CS. A Novel Approach to Fracture 
Resistance Using Horizontal Posts after 
Endodontic Therapy: A Case Report and 
Review of Literature. Journal of endodontics. 
2020 Apr;46(4):545-50.

3.	 Chhabra N, Desai K, Singbal KP. 
Comparative evaluation of fracture resistance 
of endodontically treated maxillary premolars 
reinforced by customized glass fiber post 
in two different ways: An in vitro study. 
Journal of conservative dentistry: JCD. 
2022;25(5):555-60.

4.	 Mekky A, El-Hakim M, Shokry T. Effect 
of Posts Surface Treatments on the Pull-
out Bond Strength of Glass Fiber Post 
to Root Dentin “A Comparative In-Vitro 
Study”. Journal of Fundamental and Clinical 
Research. 2022 Jun 1;2(1):1-13.

5.	 Adwani S, Elsubeihi E, Zebari A, Aljanahi 
M, Moharamzadeh K, Elbishari H. Effect 
of Different Silane Coupling Agents on the 
Bond Strength between Hydrogen Peroxide-
Etched Epoxy-Based-Fiber-Reinforced Post 

and Composite Resin Core. Dentistry journal. 
2023 May 29;11(6):142.

6.	 Santander-Rengifo FM, Castillo-Andamayo 
DE, Tay LY, López-Gurreonero C, Cornejo-
Pinto A, Cervantes-Ganoza LA, Cayo-Rojas 
CF. Bond Strength and Failure Mode of 
Glass Fiber Posts with Different Surface 
Treatments Prior to Silanization: An In Vitro 
Comparative Study. Journal of International 
Society of Preventive & Community 
Dentistry. 2022 Nov 7;13(1):42-53.

7.	 Jana S, Desai PD, Das D, Mazumdar P, 
Majumdar TK. Comparative evaluation of 
adhesion of glass fiber post to the root dentin 
after surface treatment of post and using 
universal bonding agent: An in vitro study. 
Journal of conservative dentistry: JCD. 
2022;25(6):636-41.

8.	 Mosharraf R, Ranjbarian P. Effects of post 
surface conditioning before silanization 
on bond strength between fiber post and 
resin cement. The journal of advanced 
prosthodontics. 2013 May;5(2):126-32.

9.	 Munitić MŠ, Bago I, Glockner K, Kqiku 
L, Gabrić D, Anić I. Effect of Different 
Laser Treatments on the Bond Strength 
of Intracanal Fiber Posts Cemented with 
a Self-Adhesive Resin Cement. Journal 
of prosthodontics: official journal of the 
American College of Prosthodontists. 2019 
Jan;28(1):e290-6.

10.	 Samimi P, Mortazavi V, Salamat F. Effects 



10 GMJ.2026;15:e3865
www.gmj.ir

Khoshnood P, et al. Surface Topography and Pushout Bond Strength of Glass Fiber Posts to Root Dentin Following Cementation

of heat treating silane and different etching 
techniques on glass fiber post push-
out bond strength. Operative dentistry. 
2014;39(5):E217-24.

11.	 Shori D, Pandey S, Kubde R, Rathod Y, 
Atara R, Rathi S. To evaluate and compare 
the effect of different Post Surface treatments 
on the Tensile Bond Strength between 
Fiber Posts and Composite Resin. Journal 
of international oral health: JIOH. 2013 
Oct;5(5):27-32.

12.	 Karimi-Afshar M, Taheri S, Haghgooy F. 
Effect of surface treatment on the bond 
strength of fiber-reinforced composite posts. 
Journal of Kerman University of Medical 
Sciences. 2022 Mar 1;29(2):152-7.

13.	 Mutluay Ünal S. Effect of different surface 
treatments on the bond strength of fiber 
posts to various core materials. Journal of 
Dental Materials and Techniques. 2023 Jun 
1;12(2):61-7.

14.	 Machry RV, Fontana PE, Bohrer TC, 
Valandro LF, Kaizer OB. Effect of Different 
Surface Treatments of Resin Relined Fiber 
Posts Cemented With Self-adhesive Resin 
Cement on Push-out and Microtensile Bond 
Strength Tests. Operative dentistry. 2020 Jul 
1;45(4):E185-95.

15.	 Tuncdemir AR, Buyukerkmen EB, Celebi H, 
Terlemez A, Sener Y. Effects of Postsurface 
Treatments Including Femtosecond Laser and 
Aluminum-oxide Airborne-particle Abrasion 
on the Bond Strength of the Fiber Posts. 
Nigerian journal of clinical practice. 2018 
Mar;21(3):350-5.

16.	 Valdivia AD, Novais VR, de Sousa Menezes 
M, Roscoe MG, Estrela C, Soares CJ. Effect 
of surface treatment of fiberglass posts on 
bond strength to root dentin. Brazilian dental 
journal. 2014;25(4):314-20.

17.	 Cadore-Rodrigues AC, Guilardi LF, 
Wandscher VF, Pereira GK, Valandro LF, 
Rippe MP. Surface treatments of a glass-fiber 
reinforced composite: Effect on the adhesion 
to a composite resin. Journal of prosthodontic 
research. 2020 Jul;64(3):301-6.

18.	 Kurtulmus-Yilmaz S, Cengiz E, Ozan O, 
Ramoglu S, Yilmaz HG. The effect of Er, Cr: 
YSGG laser application on the micropush-
out bond strength of fiber posts to resin core 
material. Photomedicine and laser surgery. 
2014 Oct;32(10):574-81.

19.	 Chou IC, Wang HT, Chen YC, Hsu YF, He 
WH. Comparing the bond strength of fiber 
post cementation in the root canal using pre-
and co-curing procedures with the same self-

etching bonding system. Journal of dental 
sciences. 2022 Oct;17(4):1689-96.

20.	 Mishra L, Khan AS, Velo MM, Panda S, 
Zavattini A, Rizzante FA, Vega HI, Sauro S, 
Lukomska-Szymanska M. Effects of Surface 
Treatments of Glass Fiber-Reinforced Post on 
Bond Strength to Root Dentine: A Systematic 
Review. Materials (Basel, Switzerland). 2020 
Apr 23;13(8):1967.

21.	 Schneider SW. A comparison of canal 
preparations in straight and curved root 
canals. Oral Surg Oral Med Oral Pathol 
1971; 32 (2): 271-75.

22.	 Ghobadi A, Soleymani A, Gholinia H. 
Comparison of apical microleakage of 
mineral trioxide aggregate, calcium-enriched 
mixture cement and biodentine as root end 
filling materials. Caspian Journal of Dental 
Research. 2020 Sep 12;9(2):50-6.

23.	 Kambara K, Nakajima M, Hosaka K, 
Takahashi M, Thanatvarakorn O, Ichinose 
S, Foxton RM, Tagami J. Effect of smear 
layer treatment on dentin bond of self-
adhesive cements. Dental materials journal. 
2012;31(6):980-7.

24.	 Chirila M, Dimitriu B, Bartok RI, Amza O, 
Serban AM, Suciu I. Fracture resistance of 
endodontically treated teeth restored with 
resin post reinforced with glass fiber. Journal 
of medicine and life. 2021;14(1):81-5.

25.	 Sly MM, Moore BK, Platt JA, Brown CE. 
Push-out bond strength of a new endodontic 
obturation system (Resilon/Epiphany). 
Journal of endodontics. 2007 ;33(2):160-2.

26.	 Meimandinezhad M, Bidhendi HM, Zadeh 
ET, Anzabi RM, Asadi H, Fathi A, Gholami 
M. Comparison of different surface treatment 
methods on flexural strength and elasticity 
modules of quartz and glass fiber-based 
posts: A narrative review. Journal of 
family medicine and primary care. 2022 
Dec;11(12):7616-20.

27.	 Davoudi A, Shadmehr E, Savoj M, 
Akhavan-Khaleghi M, Tabesh M, Zakizade 
M, Ebadian B. Laser Treatment of Fiber 
Post and Final Push-Out Bond Strength: 
A Systematic Review and Meta-Analysis. 
Photobiomodulation, photomedicine, and 
laser surgery. 2021 May;39(5):321-33.

28.	 Karunakaran J, Thangaraj DN, Mathew S, 
Kumaravadivel K, Thangavel B. Effect of 
Various Surface Treatments on the Push-Out 
Bond Strength of Fiber Posts to Root Dentin. 
Cureus. 2023 Dec 30;15(12):e51323.

29.	 Alonaizan FA, Alofi RS, AlFawaz 
YF, Alsahhaf A, Al-Aali KA, Vohra F, 

Surface Topography and Pushout Bond Strength of Glass Fiber Posts to Root Dentin Following Cementation Khoshnood P, et al.



10 GMJ.2026;15:e3865
www.gmj.ir

Surface Topography and Pushout Bond Strength of Glass Fiber Posts to Root Dentin Following Cementation Khoshnood P, et al.

GMJ.2026;15:e3865
www.gmj.ir

11

Abduljabbar T. Effect of Photodynamic 
Therapy, Er, Cr: YSGG, and Nd: YAG Laser 
on the Push-Out Bond Strength of Fiber 
Post to Root Dentin. Photobiomodulation, 
photomedicine, and laser surgery. 2020 
Jan;38(1):24-9.

30.	 Moghaddas M, Borouziniat A. Effect of 
Different Surface Treatment Methods on 
Bond Strength of Quartz Fiber-Reinforced 
Composite Posts: In Vitro Evaluation. J 
Mashhad Dent School. 2009 Jan 1;33(1):69-
76.

31.	 Davari A, Farahat F, Davoudi H. 
Comparision between laser and sandblasting 
surface treatments on push-out bond strength 
of fiber posts to root canals. Journal of Dental 
Medicine-Tehran University of Medical 
Sciences. 2023;36(16):16.

32.	 Malekipour Esfahani MR, Fekrazad 
R, Hosseinpoor M, Jafari N, Shirani F. 
Comparison of the Effects of three Different 
Surface Treatment Methods with Er: YAG 
Laser Irradiation on the Bond Strength of 
Fiber Posts to Resin. Iranian Journal of 
Chemistry and Chemical Engineering. 2023 
Feb; 42 (8): 2767-74.


