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Abstract

Introduction: posts that have been properly fitted can withstand torsion and provide better retention. The purpose of this
study was to evaluate the push-out bond strength of glass fiber posts cemented with different luting agents. The push-out
bonding strength of glass fiber posts to the root canal was evaluated using resin-modified glass ionomer cement (RMGIC)
and flowable composite (FC).

Materials and Methods: Thirty single-rooted extracted human mandibular premolars were sectioned 2 mm coronal to the
most incisal point of the cementoenamel junction. Root canals were instrumented and obturated with laterally condensed
gutta-percha and root canal sealer (ADSEAL). Gutta-percha was removed from the canals to a depth of 11 mm and diameter
post spaces with a 1.5 mm were prepared. The specimens were divided into the following 3 groups according to the luting
agent used (n=10). The first group utilized FC (HARVARD, Germany) to coat the post, whereas the second group used
RMGIC (Meron plus OM, VOCO, Germany). whereas the third group used Resin Cement (ITENA clinical, France) was used
as the control. The specimens were cross-sectioned after 24 h. Specimens were cross-sectioned six millimeters thick into
coronal using a sectioning machine. The strength of the bond between the luting cement and the posts was measured using
push-out bond strength testing. We loaded the components at a cross speed of 0.5 mm/min on a universal testing machine
until the bond failed.

Results: The FC group had a 73.53N push-out bond strength, whereas the RMGIC group had a 133.55N, whereas the Resin

Cement group had a 137.47N push-out bond strength.

Conclusion: FC's mean push-out bond strength score is lower than RMGIC's and Resin Cement.

Keywords: Flowable Composite, Glass Fiber Post, Luting Cement, Resin-Modified Glass Ionomer Cement, Root Canal

1. Introduction

The difficulty of restoring teeth that are endodontically treated has
led to a wide range of base restorations. Loss of tooth structure
due to endodontic access preparations, caries, and defective
restorations makes restoring a pulpless tooth challenging [1]. The
length of a post, diameter, design, canal shape and preparation,
luting agent, cementation procedure, and other factors all
influence post retention [2,3]. A good adaptation of the post
to the root canal (RC) will remain for a long time and tolerate
torsion forces. The resin adhesives in well-fitting canals provide
good retention [4]. The quality of luting cement is the main
element in retention. Characteristics such as easy manipulation,
a thinner film, extended working time with a fast set, and low
solubility are ideal properties in luting cement [5]. However,
there have been fewer studies that provide evidence on the

comparison of the bond strength of luting cement. Most studies
have conflicting results on which of the luting types of cement
have superior bond strength [6—8]. Based on the unpredictable
results of previous studies, bonding RC posts with resin cement,
conventional glass ionomer cement, or resin-modified glass
ionomer cement (RMGIC) is recommended for luting fiber
posts [9,10]. Unlike conventional GICs, RMGIC presents low
sensitivity to moisture and strong bonding to the tooth structure.
It also releases fluoride and shows high compression resistance
compared to zinc phosphate cement [6,11]. A new modified
hybrid resin material was developed recently to overcome the
polymerization shrinkage associated with classic composite
resin. In 1996, a flowable composite (FC) with a lower filler load
was introduced [12]. These materials improved flow, effectively
decreased the modulus of elasticity, and reduced micro-leakage
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by enhancing adaptability and this property generates a stress-
absorbing layer [13]. As a result, gap formation at the flowable
resin and tooth boundary was reduced. Micromechanical
retention and chemical interaction are required for the adhesion
between monomer acidic groups and hydroxyapatite [14—16].
Thus, we conducted the present study to evaluate the push-out
bond strength of glass fiber posts to the RC using resin-modified
glass ionomer cement and flowable composite.

2. Materials and Methods

This study included 30 single-rooted extracted human mandibular
premolars extracted due to orthodontic reasons. The G*power
software (version 3.1.9.7) was used to calculate the sample size,
with a 5% margin of error, 0.6 effect size, and a power of 80%,
the calculation provided a total sample size of 30 specimens with
three subgroups (n = 10).

All 30 extracted human mandibular premolars had similar
sizes (lingual-buccal dimension 6.6 + 0.4 mm), any tooth with
caries and/or previous restorations was excluded. The root
surfaces had been cleaned using periodontal curettes, then
one by one, each premolar was examined with an optical light

(a)
Figure 1: (a) (The research sample) Single-Rooted Extracted Human Mandibular Premolars Teeth, (b) Mounted Molds Cross-
Sectioned 6 mm thick into coronal parts.

Group 1: The RCs were etched for 10s with 37% phosphoric
acid, then rinsed with water and dried. A micro brush was used to
apply the single-bond universal adhesive to the RCs. After that,
the post (NexPost) was coated with FC (HARVARD, Germany)
and put into the RC, with the excess resin later removed. Then
the components were light-cured for 60 s.

Group 2: The RC wall was etched for 10 s with 37% phosphoric
acid, then rinsed with a water syringe and dried with a paper tip.
The post was put in the RC and covered with RMGIC (Meron
plus QM, VOCO, Germany), and the post was light-cured for
60 s.

Group 3: The RC wall was etched for 10 s with 37% phosphoric

microscope (Olympus, USA) to investigate any minor root
fractures, then the premolars were stored in sterilized water. At
the cementoenamel junction, teeth were sectioned with a high-
speed airotor handpiece. The working length was determined
by cutting 0.5 mm short of the apex using a #10 K flex file.
The root canal was cleaned and shaped using the crown-down
technique with a rotary pro-taper nickel-titanium file up to size
F2. Irrigation with sodium hypochlorite 5.25% solution, saline,
and 17% Ethylenediaminetetraacetic acid (EDTA) was done at
the same time. The RCs were dried with paper points after being
irrigated with distilled water. Root canals were instrumented and
obturated with laterally condensed gutta-percha and root canal
sealer (ADSEAL). The teeth were then stored in deionized water
for 24 h to create post spaces. Later, each one of the 30 premolars
was soaked into a resin block (feiying, Anyang Yingpai Dental
Material, China) 2 mm below the cemento-enamel junction
(CEJ) to simulate the alveolar bone level.

the RC walls of the specimen were individually enlarged using
low-speed drill tips. The depth of the post space was
11 mm. The specimens were divided into 3 groups.

L L s

(b)

acid, then rinsed with a water syringe and dried with a paper
tip. A micro brush was used to apply the single-bond universal
adhesive to the RCs. After that, the post (NexPost) was coated
with resin cement (ITENA clinical, France) and put into the RC,
with the excess resin later removed. Then the components were
light-cured for 60 s.

All specimens were cross-sectioned 6 mm thick into the coronal
parts by a sectioning machine yielding 10 specimens per group
(Figure 1b).

The push test was used to calculate the bond strength between
the luting cement and the post. On the testing machine, the post
was loaded with a 0.8 mm in diameter cylindrical plunger.
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Figure 2: Testing Machine to Assess Push-Out Bond Strength.

The plunger point was positioned to touch only the post, leaving The data were analyzed using unpaired Student’s t-test p, and the
the surrounding post space walls. Loading was done on a scores were tested for a significant difference.

universal testing machine (Tinius Olsen H50T) at 0.5 mm/min

crosshead speed until bond breakdown occurred.

Group C Group B Group A

Figure 3: Results Bar Chart Figure 4: Samples after Push-Out Test

Statistically, the fracture strength values were analyzed using 3. Results

the one-way ANOVA test. Bonferroni post-hoc test was used The mean of Bond Strength of group A (73.53N) was smaller
for the multiple comparisons to determine the significance of than the mean of group B (133.55N), which in turn was smaller
differences between groups, and in all the analyses, the level of  than the mean of group C (137.47 N).

significance was set to be a = 5%.

Groups Mean (newtons) | Standard Deviation | Highest Value | Lowest Value
A(FC) 73.53 10.89 90.70 61.00
B(RMGIC) | 133.55 18.31 155.70 102.00
C(RC) 137.47 21.76 172.00 106.40
Table 1: Results Table

Source Sum of squares Df | Mean square | F P

Between Groups 25683.37 2 12841.68

Within Groups 8345.37 27 1309.09

Total 34028.73 29 41.55 10,000

Table 2: Statistical Analysis (One-way ANOVA)
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From the above table, we note that the value of the significance
level P-value is smaller than the value 0.05 when comparing
the three research groups (group A:FC) - (group B:RMGIC) -
(group C:RC, the control group) using the one-way ANOVA
analysis of variance test, that is, at the confidence level of 95%,
there are statistically significant differences in the averages of

the Bond Strength between the three research groups, and to
determine which groups differ from the others in the averages
of the number of the Bond Strength, post-tests were conducted
(Bonferroni) Post Hoc Tests To study the significance of the
bilateral differences in the average number of the Bond strength
between the three research groups.

Comparison groups difference between the P-value Significance of differences
averages
Group A Group B -60.01 0.000 There are statistically
significant differences
Group C -63.94 0.000 There are statistically
significant differences
Group B Group A 60.01 0.000 There are statistically
significant differences
Group C -3.92 0.622 There are no statistically
significant differences
Group C Group A 63.94 0.000 There are statistically
significant differences
Group B 3.92 0.622 There are no statistically
significant differences

Table 3: Post Hoc Tests (Bonferroni)

4. Discussion

4.1. Materials and Methods Discussion

This study was conducted on extracted human teeth due to
orthodontic reasons to imitate the conditions of clinical reality,
and it is approved in most studies similar to the nature of this
study [17]. The teeth were filled using an epoxy resin-based
filling paste, as many studies indicated that the filling pastes
based on zinc oxide and eugenol weaken the retention of Glass
fiber posts bonded using resin cement compared to the filling
pastes based on epoxy resin [18].

The control sample was bonded by a resin cement based on
the use of an Etch-and-rinse resin Cement, dual-curing, which
gave significantly higher bonding strength than the glass fiber
posts bonded with a resin cement based on a Self-adhesive resin
cement [19].

As for the test method, the retention of the root posts Is mainly
measured using the Microtensile Test or the Push-Out Test
[20]. Roydhouse (1970) Was the first to advocate for the push-
out test in dentistry. According to reports, when push-out tests
were done on the entire post or thick root Portions using a thin-
slice specimen, non-uniformed stress developed at the adhesive
barrier.

The thin-slice push-out test allowed for a more uniformed
stress distribution along with the bonded interface. The test was
performed at a speed of 0.5 mm/min until the post separated
from the root dentin, which is the speed used in many similar
studies examining the retention of the Glass fiber posts within
the root canal [21].

According to previous literature, RMGIC has shown superior
physical properties, such as less sensitivity to moisture, high

dimensional stability, chemical, and micromechanical bonding,
higher bonding to the tooth, enhanced adaptation to canal walls,
hybrid layer formation, and hygroscopic expansion leading to
increased frictional resistance [22-26].

The type of RC also affects retention, as Maryam et al. found
that the narrow canal held water due to surface tension, making
it difficult for the bonding agent to replace it. As a result, even
though the RCs were dried using paper points, the bond strength
of the etch and rinse technique was lowered due to increased
moisture content [27].

Ferrari et al. also established that different sections of the same
RC did not respond to acid etching in the same way, and as a
result, dentine bonding abilities vary at different depths inside
the same RC [28].

The hydrophilic monomers in the self-etching adhesives are
more concentrated. The water content in the solvent affects the
combination of adhesive and light-cured composite. Suh BI et
al. reported that a high concentration of acidic monomers in
adhesive systems reduced the rate of polymerization for light-
curing composites [29].

4.2. Results Discussion

The average amount of Bond strength of the first group A (FC)
was 73.53 N, and the average amount of Bond strength of the
second group B (RMGIC) was 137.47 N, while the average
amount of Bond strength of the third group (control) (resin
cement) was 137.47 N. Conducting appropriate statistical
analyzes shows the following:

The results of the statistical study indicated that there were
statistically significant differences between the first group and
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the second group in the research sample, where the average
amount of bond strength of the composite sealing group was
lower and with a statistically significant difference than that of
the resin-modified glass group.

This may be due to the light cure of the cement In the first
group, which does not allow cure of the deep parts of It inside
the root canal, which are difficult for light to reach, and thus the
weakness of the bond strength with the post, while the type of
cure in the second group was dual cure, that Is, it begins with the
induction of light and the reaction continues chemically, which
allows cure reaction to be completed for the deep parts that light
cannot reach. The results of this study agreed with Cheruvathoor
2021[21].

The results of the statistical study indicated that there were
statistically significant differences between the first group
and the third group in the research sample, where the average
amount of Bond strength of the FC group was lower and with a
statistically significant difference than that of the RC group. The
results of this study agreed with Giachetti 2009 [30].

The results of the statistical study indicated that there were no
statistically significant differences between the second group and
the third group In the research sample, where the average bond
strength of the RMGIC group was very slightly lower than that
of the RC group. The results of this study agreed with Pereira
2013 and Li 2014 [31,32].

5. Conclusions

The bond strength of the endodontically treated and restored teeth
with Glass fiber posts is significantly affected by the cement used
for luting. We conclude that resin cement and resin-modified
glass ionomer cement (RMGIC) have a more resistant mean
push-out bond strength score than flowable composite (FC). It
is critical to preserve as mush tooth structure as possible during
the preparation. conservative post preparation should thus be a
primary goal of both endodontic therapy and future restorative
procedures. FC has a variable composition, and as a result,
the material has a wide spectrum of mechanical and physical
properties. To select the appropriate materials, clinicians must be
aware of their indications for a specific clinical situation.

References

1. Johnson, J. K., Schwartz, N. L., & Blackwell, R. T. (1976).
Evaluation and restoration of endodontically treated
posterior teeth. Journal of the American Dental Association
(1939), 93(3), 597-605.

2. Kurer, H. G., Combe, E. C., & Grant, A. A. (1977). Factors
influencing the retention of dowels. The Journal of prosthetic
dentistry, 38(5), 515-525.

3. Baldion, P. A., Betancourt, D. E., Gutierrez, D. M., Beltran,
E. O., Lafaurie, G. 1., & Chambrone, L. (2020). Influence of
endodontic irrigants on bond strength between glass-fibre
posts and dentin: A systematic review of in vitro studies.
International Journal of Adhesion and Adhesives, 102,
102685.

4. Standlee, J. P., Caputo, A. A., & Hanson, E. C. (1978).
Retention of endodontic dowels: effects of cement, dowel
length, diameter, and design. The Journal of prosthetic

10.

11.

12.

13.

14.

15.

16.

17.

18.

dentistry, 39(4), 400-405.

Chan, F. W., Harcourt, J. K., & Brockhurst, P. J. (1993).
The effect of post adaptation in the root canal on retention
of posts cemented with various cements. Australian Dental
Journal, 38(1), 39-45.

Johnson, J. K., & Sakumura, J. S. (1978). Dowel form and
tensile force. The Journal of Prosthetic Dentistry, 40(6),
645-649.

Balbosh, A., & Kern, M. (2006). Effect of surface treatment
on retention of glass-fiber endodontic posts. The Journal of
prosthetic dentistry, 95(3), 218-223.

Nergiz, 1., Schmage, P., Platzer, U., & McMullan-Vogel, C.
G. (1997). Effect of different surface textures on retentive
strength of tapered posts. The Journal of prosthetic dentistry,
78(5), 451-457.

Mendoza, D. B., & Eakle, W. S. (1994). Retention of posts
cemented with various dentinal bonding cements. The
Journal of prosthetic dentistry, 72(6), 591-594.

Godas, A. G. L., Suzuki, T. Y. U., Oliveira-Reis, B., Briso,
A. L. F., Assuncdo, W. G., & Dos Santos, P. H. (2020).
Effect of glass fiber post customization on the mechanical
properties of resin cement and underlying dentin. General
Dentistry, 68(1), 72-77.

Al-Khureif, A. A., Mohamed, B. A., Al-Shehri, A. M.,
Khan, A. A., & Divakar, D. D. (2020). Bond assessment of
resin modified glass ionomer cement to dentin conditioned
with photosensitizers, laser and conventional regimes.
Photodiagnosis and Photodynamic Therapy, 30, 101795.
Arslan, S., Demirbuga, S., Ustun, Y., Dincer, A. N., Canakci,
B.C., & Zorba, Y. O. (2013). The effect of a new-generation
flowable composite resin on microleakage in Class V
composite restorations as an intermediate layer. Journal of
conservative dentistry: JCD, 16(3), 189.

Roulet, J. F., Gummadi, S., Hussein, H. S., Abdulhameed,
N., & Shen, C. (2020). In vitro wear of dual-cured bulkfill
composites and flowable bulkfill composites. Journal of
Esthetic and Restorative Dentistry, 32(5), 512-520.

Wilson, H. J., McLean, J. W., Brown, D., & British Dental
Association. (1988). Dental materials and their clinical
applications. Medico Dental Media International: Pacific,
MO, USA, 91-93.

Soares, I. M. V., Crozeta, B. M., Pereira, R. D., Silva, R.
G., & da Cruz-Filho, A. M. (2020). Influence of endodontic
sealers with different chemical compositions on bond
strength of the resin cement/glass fiber post junction to root
dentin. Clinical Oral Investigations, 24, 3417-3423.
Khabeer, A., Ahmed, S. Z., Zubair, M., Faridi, M. A., &
Al-Harthi, M. A. (2021). Degree of conversion of two self-
adhesive resin luting cements through different lengths of
fiber post. Journal of oral science, 63(2), 125-128.
Alonaizan, F. A., Alofi, R. S., AlFawaz, Y. F., Alsahhaf, A.,
Al-Aali, K. A., Vohra, F., & Abduljabbar, T. (2020). 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,
38(1), 24-29.

Ozcan, M., & Volpato, C. A. M. (2020). Current perspectives
on dental adhesion:(3) Adhesion to intraradicular dentin:
Concepts and applications. Japanese Dental Science
Review, 56(1), 216-223.

Biomed Sci Clin Res, 2023

Volume 2 | Issue 3 | 311


https://europepmc.org/article/med/783231
https://europepmc.org/article/med/783231
https://europepmc.org/article/med/783231
https://europepmc.org/article/med/783231
https://pubmed.ncbi.nlm.nih.gov/335052/
https://pubmed.ncbi.nlm.nih.gov/335052/
https://pubmed.ncbi.nlm.nih.gov/335052/
https://www.sciencedirect.com/science/article/pii/S0143749620301482
https://www.sciencedirect.com/science/article/pii/S0143749620301482
https://www.sciencedirect.com/science/article/pii/S0143749620301482
https://www.sciencedirect.com/science/article/pii/S0143749620301482
https://www.sciencedirect.com/science/article/pii/S0143749620301482
https://www.sciencedirect.com/science/article/pii/S0143749620301482
https://europepmc.org/article/med/347057
https://europepmc.org/article/med/347057
https://europepmc.org/article/med/347057
https://europepmc.org/article/med/347057
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1834-7819.1993.tb05449.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1834-7819.1993.tb05449.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1834-7819.1993.tb05449.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1834-7819.1993.tb05449.x
https://www.sciencedirect.com/science/article/pii/002239137890063X
https://www.sciencedirect.com/science/article/pii/002239137890063X
https://www.sciencedirect.com/science/article/pii/002239137890063X
https://www.sciencedirect.com/science/article/pii/S0022391306000357
https://www.sciencedirect.com/science/article/pii/S0022391306000357
https://www.sciencedirect.com/science/article/pii/S0022391306000357
https://www.sciencedirect.com/science/article/pii/S0022391397700593
https://www.sciencedirect.com/science/article/pii/S0022391397700593
https://www.sciencedirect.com/science/article/pii/S0022391397700593
https://www.sciencedirect.com/science/article/pii/S0022391397700593
https://www.sciencedirect.com/science/article/pii/0022391394902909
https://www.sciencedirect.com/science/article/pii/0022391394902909
https://www.sciencedirect.com/science/article/pii/0022391394902909
https://europepmc.org/article/med/31859667
https://europepmc.org/article/med/31859667
https://europepmc.org/article/med/31859667
https://europepmc.org/article/med/31859667
https://europepmc.org/article/med/31859667
https://www.sciencedirect.com/science/article/pii/S1572100020301496
https://www.sciencedirect.com/science/article/pii/S1572100020301496
https://www.sciencedirect.com/science/article/pii/S1572100020301496
https://www.sciencedirect.com/science/article/pii/S1572100020301496
https://www.sciencedirect.com/science/article/pii/S1572100020301496
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3698578/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3698578/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3698578/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3698578/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3698578/
https://onlinelibrary.wiley.com/doi/abs/10.1111/jerd.12616
https://onlinelibrary.wiley.com/doi/abs/10.1111/jerd.12616
https://onlinelibrary.wiley.com/doi/abs/10.1111/jerd.12616
https://onlinelibrary.wiley.com/doi/abs/10.1111/jerd.12616
https://cir.nii.ac.jp/crid/1130282268732578816
https://cir.nii.ac.jp/crid/1130282268732578816
https://cir.nii.ac.jp/crid/1130282268732578816
https://cir.nii.ac.jp/crid/1130282268732578816
https://link.springer.com/article/10.1007/s00784-020-03212-9
https://link.springer.com/article/10.1007/s00784-020-03212-9
https://link.springer.com/article/10.1007/s00784-020-03212-9
https://link.springer.com/article/10.1007/s00784-020-03212-9
https://link.springer.com/article/10.1007/s00784-020-03212-9
https://www.jstage.jst.go.jp/article/josnusd/63/2/63_20-0410/_pdf
https://www.jstage.jst.go.jp/article/josnusd/63/2/63_20-0410/_pdf
https://www.jstage.jst.go.jp/article/josnusd/63/2/63_20-0410/_pdf
https://www.jstage.jst.go.jp/article/josnusd/63/2/63_20-0410/_pdf
https://www.liebertpub.com/doi/abs/10.1089/photob.2019.4687
https://www.liebertpub.com/doi/abs/10.1089/photob.2019.4687
https://www.liebertpub.com/doi/abs/10.1089/photob.2019.4687
https://www.liebertpub.com/doi/abs/10.1089/photob.2019.4687
https://www.liebertpub.com/doi/abs/10.1089/photob.2019.4687
https://www.liebertpub.com/doi/abs/10.1089/photob.2019.4687
https://www.sciencedirect.com/science/article/pii/S1882761620300107
https://www.sciencedirect.com/science/article/pii/S1882761620300107
https://www.sciencedirect.com/science/article/pii/S1882761620300107
https://www.sciencedirect.com/science/article/pii/S1882761620300107

19.

20.

21.

22.

23.

24.

25.

26.

Bandéca, M. C., Pinto, S. C. S., Calixto, L. R., Saad, J. R.
C., Barros, E. L. D., & Shelb, A. (2012). Influence of Er, Cr:
YSGG laser on bond strength of self-adhesive resin cement.
Materials Research, 15, 491-494.

Goracci, C., Tavares, A. U., Fabianelli, A., Monticelli,
F., Raffaelli, O., Cardoso, P. C., ... & Ferrari, M. (2004).
The adhesion between fiber posts and root canal walls:
comparison between microtensile and push-out bond
strength measurements. European journal of oral sciences,
112(4), 353-361.

Cheruvathoor, J. J., Thomas, L. R., Thomas, L. A., Shivanna,
M. M., Machani, P., Naik, S., & Al Kheraif, A. A. (2021).
Push-Out Bond Strength of Resin-Modified Glass lonomer
Cement and Flowable Composite Luting Systems on Glass
Fiber Post of Root Canal. Materials, 14(22), 6908.
Strassler, H. E. (2007). Fiber posts: A clinical update. Inside
dentistry, 3(3).

Bonfante, G., Kaizer, O. B., Pegoraro, L. F., & Valle, A. L.
D. (2007). Tensile bond strength of glass fiber posts luted
with different cements. Brazilian oral research, 21, 159-164.
Zicari, F., De Munck, J., Scotti, R., Naert, I., & Van
Meerbeek, B. (2012). Factors affecting the cement—post
interface. Dental Materials, 28(3), 287-297.

Gulve, M. N., & Gulve, N. D. (2013). The effect of pressure
changes during simulated diving on the pull out strength of
glass fiber posts. Dental Research Journal, 10(6), 737.
Pereira, J. R., Vidotti, H. A., Valle, A. L., Pamato, S.,
Ghizoni, J. S., Honério, H. M., & Lorenzoni, F. C. (2013).
SEM analysis and push-out bond strength of fiberglass posts
luted with different cements of glass-ionomer in humid
environment: pilot test. Journal of Research in Dentistry,

27.

28.

29.

30.

31.

32.

1(1).

Tavangar, S. M., Darabi, F., Moein, N., & Nekooie,
S. (2013). Comparison of the bond strength of fiber-
reinforced composite (FRC) posts to radicular dentin using
different adhesive cement: An in-vitro study. Journal of
Dentomaxillofacial, 2(2), 9-17.

Le Bell, A. M., Lassila, L. V., Kangasniemi, 1., & Vallittu,
P. K. (2005). Bonding of fibre-reinforced composite post to
root canal dentin. Journal of dentistry, 33(7), 533-539.
Monticelli, F., Osorio, R., Albaladejo, A., Aguilera, F. S,
Ferrari, M., Tay, F. R., & Toledano, M. (2006). Effects of
adhesive systems and luting agents on bonding of fiber
posts to root canal dentin. Journal of Biomedical Materials
Research Part B: Applied Biomaterials: An Official Journal
of The Society for Biomaterials, The Japanese Society for
Biomaterials, and The Australian Society for Biomaterials
and the Korean Society for Biomaterials, 77(1), 195-200.
Giachetti, L., Grandini, S., Calamai, P., Fantini, G., &
Russo, D. S. (2009). Translucent fiber post cementation
using light-and dual-curing adhesive techniques and a self-
adhesive material: push-out test. Journal of dentistry, 37(8),
638-642.

Pereira, J. R., do Valle, A. L., Ghizoni, J. S., Lorenzoni, F.
C., Ramos, M. B., & dos Reis So6, M. V. (2013). Push-out
bond strengths of different dental cements used to cement
glass fiber posts. The Journal of prosthetic dentistry, 110(2),
134-140.

Li, X. J,, Zhao, S. J., Niu, L. N., Tay, F. R., Jiao, K., Gao,
Y., & Chen, J. H. (2014). Effect of luting cement and
thermomechanical loading on retention of glass fibre posts
in root canals. Journal of dentistry, 42(1), 75-83.

Copyright: ©2023 Ebtisam Salameh, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Biomed Sci Clin Res, 2023

https://opastpublishers.com/

Volume 2 | Issue 3 | 312


https://www.scielo.br/j/mr/a/J9hLnRbw83yzSWVJfJM46sG/
https://www.scielo.br/j/mr/a/J9hLnRbw83yzSWVJfJM46sG/
https://www.scielo.br/j/mr/a/J9hLnRbw83yzSWVJfJM46sG/
https://www.scielo.br/j/mr/a/J9hLnRbw83yzSWVJfJM46sG/
https://www.academia.edu/download/49252170/The_adhesion_between_fiber_posts_and_roo20160930-25721-a03gix.pdf
https://www.academia.edu/download/49252170/The_adhesion_between_fiber_posts_and_roo20160930-25721-a03gix.pdf
https://www.academia.edu/download/49252170/The_adhesion_between_fiber_posts_and_roo20160930-25721-a03gix.pdf
https://www.academia.edu/download/49252170/The_adhesion_between_fiber_posts_and_roo20160930-25721-a03gix.pdf
https://www.academia.edu/download/49252170/The_adhesion_between_fiber_posts_and_roo20160930-25721-a03gix.pdf
https://www.academia.edu/download/49252170/The_adhesion_between_fiber_posts_and_roo20160930-25721-a03gix.pdf
https://www.mdpi.com/1996-1944/14/22/6908
https://www.mdpi.com/1996-1944/14/22/6908
https://www.mdpi.com/1996-1944/14/22/6908
https://www.mdpi.com/1996-1944/14/22/6908
https://www.mdpi.com/1996-1944/14/22/6908
https://www.aegisdentalnetwork.com/id/2007/03/endodontics-fiber-posts-a-clinical-update
https://www.aegisdentalnetwork.com/id/2007/03/endodontics-fiber-posts-a-clinical-update
https://www.scielo.br/j/bor/a/89chFNS4Z9XjnLxJSk4ySmc/?lang=en&format=html
https://www.scielo.br/j/bor/a/89chFNS4Z9XjnLxJSk4ySmc/?lang=en&format=html
https://www.scielo.br/j/bor/a/89chFNS4Z9XjnLxJSk4ySmc/?lang=en&format=html
https://www.sciencedirect.com/science/article/pii/S0109564111008931
https://www.sciencedirect.com/science/article/pii/S0109564111008931
https://www.sciencedirect.com/science/article/pii/S0109564111008931
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3872624/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3872624/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3872624/
https://portaldeperiodicos.animaeducacao.com.br/index.php/JRD/article/view/16194
https://portaldeperiodicos.animaeducacao.com.br/index.php/JRD/article/view/16194
https://portaldeperiodicos.animaeducacao.com.br/index.php/JRD/article/view/16194
https://portaldeperiodicos.animaeducacao.com.br/index.php/JRD/article/view/16194
https://portaldeperiodicos.animaeducacao.com.br/index.php/JRD/article/view/16194
https://portaldeperiodicos.animaeducacao.com.br/index.php/JRD/article/view/16194
https://3dj.gums.ac.ir/article-1-44-en.html
https://3dj.gums.ac.ir/article-1-44-en.html
https://3dj.gums.ac.ir/article-1-44-en.html
https://3dj.gums.ac.ir/article-1-44-en.html
https://3dj.gums.ac.ir/article-1-44-en.html
https://www.sciencedirect.com/science/article/pii/S0300571205000084
https://www.sciencedirect.com/science/article/pii/S0300571205000084
https://www.sciencedirect.com/science/article/pii/S0300571205000084
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.b.30420
https://www.sciencedirect.com/science/article/pii/S0300571209000931
https://www.sciencedirect.com/science/article/pii/S0300571209000931
https://www.sciencedirect.com/science/article/pii/S0300571209000931
https://www.sciencedirect.com/science/article/pii/S0300571209000931
https://www.sciencedirect.com/science/article/pii/S0300571209000931
https://www.sciencedirect.com/science/article/pii/S0022391313603534
https://www.sciencedirect.com/science/article/pii/S0022391313603534
https://www.sciencedirect.com/science/article/pii/S0022391313603534
https://www.sciencedirect.com/science/article/pii/S0022391313603534
https://www.sciencedirect.com/science/article/pii/S0022391313603534
https://www.sciencedirect.com/science/article/pii/S0300571213002820
https://www.sciencedirect.com/science/article/pii/S0300571213002820
https://www.sciencedirect.com/science/article/pii/S0300571213002820
https://www.sciencedirect.com/science/article/pii/S0300571213002820

