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Performance of Fiberglass 
Posts Versus Fiber-
Reinforced Resin Composites 
in Endodontically Treated 
Anterior Teeth Without 
Ferrule: A Systematic Review

ABSTRACT
Objective: To perform a systematic review of in vitro studies examining endodontically 

treated anterior teeth restored with fiberglass posts versus composite posts reinforced 
with: polyethylene fibers (Ribbond), fiber-reinforced resin (everStick) and composite 
resin (everX). Methods: The search was performed using PubMed, Scopus, Web of Sci-
ence and LILACS. The studies were selected by two independent reviewers. To assess 
the risk of bias of each study, the QUIN tool was used. We analyzed the data using a 
narrative synthesis. Results: Five articles were retained for final analysis. The risk of 
bias was moderate to high. Most studies reported non-catastrophic failures. With 72 
non-catastrophic failures for the glass fiber group and 60 for the fiber-reinforced resins. 
Catastrophic failures were more prevalent in fiber-reinforced composite, especially in the 
Ribbond-treated group. Conclusion: Within the limitations of this study, the use of fiber-
reinforced composites as custom intracanal posts is still questionable, with controversial 
results. It is not possible to establish the superiority of one approach over the other in 
endodontically treated anterior teeth without ferrule. Clinical relevance: It was not possi-
ble to identify a superior performance among the approaches analyzed for the restoration 
of endodontically treated anterior teeth without ferrule.

INTRODUCTION
Loss of tooth structure can occur due to factors such as abrasion, ero-

sion, carious lesions, age of the patient or trauma.1,2 However, the main 
reasons are related to extensive cavity preparations and endodontic treat-
ment.1,3–5 When significant reduction of tooth structure is performed, it can 
result in increased susceptibility to fracture.6,7 Therefore, endodontically 
treated teeth usually present a loss of structural integrity,8,9 presenting a 
higher risk of biomechanical failure than vital teeth.6,8–10 In addition, it has 
been reported that when the dental pulp is removed, teeth lose a protec-
tive feedback mechanism, which may also contribute to tooth fracture.11

Clinical evidence of the placement of posts in the roots of damaged teeth 
has been available for about 250 years.12 For this reason, clinicians have 
opted for this treatment, which consists of placing an intraradicular post 
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to improve the retention of a crown.13,14 Posts and core build-
ups are used to protect the tooth against intraoral stresses by 
distributing forces within the root dentin,15,16 also generating 
retention for the core build-up, whose function is to replace 
the lost coronal structure in order to retain the restoration.15,17

The treatment of endodontically treated teeth, however, has 
undergone significant changes in the last 20 years and most 
of them are associated with the preservation of tooth struc-
ture.18 With the advancement of adhesive technology, it is 
possible to condition existing residual tooth tissue to achieve 
better adhesive retention18,19 relying much less on macrome-
chanical retention.18,20 In addition, the use of materials such 
as resins and fibers has shown promising results in terms of 
performance and fewer biomechanical failures.18,21

Lately, minimally invasive approaches, or so-called biomi-
metic approaches, have gained popularity, even allowing re-
storative techniques without the use of posts.22 In this line, 
fiber-reinforced composites (FRC) have been considered as 
alternatives to posts, whether metal, carbon fiber or fiber-
glass.23 These materials have been noted for having an elastic 
modulus similar to that of dental tissues, allowing a favorable 
biomechanical behavior.24 Accordingly, the use of composite 
resin together with less rigid posts and/or fibers might be-
come an effective technique to restore endodontically treated 
teeth.25 However, there is currently no consensus in the litera-
ture demonstrating that these approaches are superior to the 
use of intraradicular posts.26

Therefore, the aim of this study was to systematically an-
swer the research question “In endodontically treated ante-
rior teeth without ferrule, does the restorative approach with 
fiber-reinforced resin composites as polyethylene fibers (Rib-
bond), fibers reinforced resin (everStick) and composite resin 
(everX) present a superior performance compared to anterior 
teeth treated with intraradicular fiberglass posts?”

METHODS

PROTOCOL AND REGISTRATION
This protocol was developed according to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 
Protocols (PRISMA P).27 The protocol has been registered in 
the International Prospective Register of Systematic Reviews 
(PROSPERO) under number: CRD42023437451 and is publicly 
available. The report of this article follows the guidelines of 
the PRISMA checklist (Appendix 1).

ELIGIBILITY CRITERIA
The research question was formulated based on the PICOS ac-

ronym (Population, Exposure, Outcome and Studies), in which: 
P) Anterior human teeth (central incisors, lateral incisors and ca-
nines) treated endodontically that did not have a clinical crown 
and therefore did not present a ferrule effect; I) Restorative ap-
proach with fiber-reinforced composites posts: polyethylene fib-
ers (Ribbond), fibers reinforced resin (everStick) and composite 

resin (everX); C) Restorative approach with fiberglass posts; O) 
Resistance to fracture and failure mode; S) In-vitro Studies.

The exclusion criteria were as follows: (1) Studies that includ-
ed teeth with a ferrule; (2) Studies that do not specify the re-
gion (anterior/posterior) that was studied; (3) Studies involving 
only posterior teeth; (4) Studies involving other types of posts 
(other than fiberglass posts); (5) Studies that do not include 
the intervention of interest; (6) Studies that used non-human 
teeth; (7) Immature teeth; (8) Studies that did not use posts 
or fibers; (9) Studies focused on any other type of mechanical 
property (other than fracture resistance); (10) Studies that re-
port only failure or survival mode; (11) Studies with duplicate 
data from another included study; (12) Systematic reviews, Fi-
nite Element Studies, Reviews, letters, books, conference ab-
stracts, cases and controls, case reports, case series, opinion 
articles, technical articles, posters and guidelines; (13) If the 
full text is not available, even after attempting to contact the 
corresponding authors (three attempts in a 3-week period).

INFORMATION SOURCES 
A comprehensive search strategy was carried out in scientific 

databases to find relevant studies on the topic. A systematic 
search was carried out in the following databases: Latin-Amer-
ican and Caribbean Literature in Health Sciences (LILACS), 
PubMed/Medline, Scopus and Web of Science. The search for 
additional literature was conducted through Google Scholar, 
ProQuest Dissertation and Theses Global, consultation with 
experts and also manual searches of bibliographies of includ-
ed studies. All search strategies used are presented in Appen-
dix 2. All references were imported and organized using the 
software Zotero 6.0.30® (USA).

SELECTION PROCESS
Two independent reviewers (J.F.C and D.E.B) selected the in-

cluded articles in two phases. Firstly (phase-1), the two review-
ers evaluated the titles and abstracts according the eligibility 
criteria. Secondly (phase-2), the same reviewers have read 
full-texts and selected articles by the same criteria as phase-1. 
Then, they crosschecked all the information found. In case of 
disagreements, the third reviewer (S.K.G) participated before 
a final decision of both phases. If important data for the re-
view was missing or unclear, an attempt was made to contact 
the study corresponding author to resolve or clarify the prob-
lem. To carry out these steps, the electronically available ap-
plication, Rayyan® (Qatar Computing Research Institute, Data 
Analytics, Doha, Qatar), was employed to facilitate collabora-
tive screening processes.28

DATA COLLECTION PROCESS AND DATA ITEMS
Two independent reviewers (J.F.C and D.E.B) collected data 

from the selected articles into a Microsoft Excel® table. Once 
all the important data of each article were found within the ta-
ble, discrepancies were discussed and resolved with the third 
reviewer (S.K.G).
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From the studies found, the following data were collected: 
Study characteristics (authors and year of publication); Char-
acteristics of the studied population (teeth and total sample); 
Data from outcomes (control group, test group, mean failure 
loads, failure mode, cement, mechanical testing, force angula-
tion) and main conclusions. If any important data was unclear 
or missing, it was requested from the corresponding authors, 
enabling the retrieval of unpublished data.

STUDY RISK OF BIAS ASSESSMENT
Risk of bias of the in vitro studies was assessed using the 

QUIN tool.29 Two authors (S.K.G and T.R) reviewed the includ-
ed studies and assessed the following criteria established by 
the tool: Clearly stated aims/objectives; Detailed explanation 
of sample size calculation; Detailed explanation of sampling 
technique; Details of comparison group; Detailed explanation 
of methodology; Operator details; Randomization; Method 
of measurement of the outcome; Outcome assessor details; 
Blinding; Statistical analysis and Presentation of results. Each 
criterion was judged with the following possibilities: adequately 
specified (score 2); inadequately specified (score 1), not speci-
fied (score 0) and not applicable. The studies were classified as 
high, moderate, or low risk of bias (>70%=low risk of bias, 50% 
to 70%=moderate risk of bias, and <50% =high risk of bias). The 
final score was calculated in the following way: Final score = 
(Total score×100) / (2 × number of criteria applicable).

EFFECT MEASURES AND SYNTHESIS METHODS
Due to the high level of heterogeneity between the studies, 

it was not possible to conduct a meta-analysis. The results are 
described in a narrative format, with the main results shown 
in a color-coded table. 

RESULTS

STUDY SELECTION 
Based on the selection process, 2,174 articles were found, 

of which 262 were gray literature. At the Zotero 6.0.30® (USA) 
application, duplicate articles were eliminated, leaving a total 
of 1,111 articles. Subsequently the analysis of the titles and 
abstracts was carried out, obtaining 140 articles included in 
the phase-1.  Using the inclusion and exclusion criteria, 5 arti-
cles30–34 were included for the development of this systematic 
review (Figure 1). Only in vitro studies and anterior teeth were 
taken into account. A list of the excluded articles is available 
in Appendix 3.

STUDY CHARACTERISTICS
The main characteristics of the studies are listed in Table 1. All 

included studies are in vitro studies and were conducted in the 
following countries: United States of America (EUA),30 Canada,31 

Figure 1: Flow Diagram of Literature Search and Selection Criteria.

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers). 
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools. 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/ 
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Table 1. Summary of descriptive characteristics of included articles (n=5).

Author, 
year, 

country

Teeth                             
Sample

Control Group
(Newtons) 

(±SD)

Failure Mode

Test Group

Mean 
failure 
loads 

(Newtons) 
(±SD)

Failure Mode (Test Group)

Cement

Cross-head 
speed of 
fracture 

resistance 
test / Force 
Angulation

Conclusion

Root 
Fracture

Core 
Fracture

Core 
Dislodgment

Root 
Fracture

Core 
Fracture

 
Core 

Dislodgment

Newman M 
et al., 2003                              

USA

Maxillary 
Central 

Incisors 40

Narrow canal - 
Dentalus Luscent 

Anchors 1,6mm Ø (10)  

12.9 ± 
1.64 kg 0 10 0

Narrow canal 
- Ribbond 
standard 

1,6mmØ (10)

4.55 ± 1.49 kg 0 0 10

Flow-It 
(Pentron; 
California, 

USA)

0.5 mm/min
45

In spite of the significantly lower 
load values achieved for all fiber-

reinforced composite posts tested, 
their perfomance may be considered 

favorable beacuse none of the 
estethic post failures in this study 

resulted in root fracture. The use of 
these new generation post systems 
is promising; however, lomg-term, 
controlled clinical trial are required 

to evaluate their performance.

 Flared canal - 
Dentalus Luscent 

anchors 1,6mm Ø (10)   

12.87 ± 
2.69 kg No exix0 10 0

  Flared canal 
- Ribbond 
standard 
2,0mmØ 

(10) Flared

12.87 ± 
3.54 kg 0 0 10

Abo El Ela, 
Atta O & 
El-Mowafy 
O, 2008 

Canada 

Maxillary 
Anterior Teeth 

(central, lateral, 
canine) 32

ParaPost Fiber White 
+ SE Bond (8)                                                           

 
1,548.5 ± 
290.0 N 

2 6 0 everStick post 
+ SE Bond (8)               

1,711.7 ± 
516.7 N                 1 7 0

Panavia-F
2 mm/min

135

The use of a new fiberglass post 
(the everStick post) was associated 

with the highest mean fracture 
strenght fot the maxillary anterior 

teeth, regardless of the bondig agent 
used, while the satinless steel post 

was associated with the highest 
average fracture strenght fot the 

maxillary anterior teeth, regardless 
of the bonding agent used. 

ParaPost Fiber White 
+ Xeno-III (8)   

 1,171.3 ± 
296.9 N 1 7 0 everStick post 

+ Xeno-III (8)
 1,825.7 ± 
527.3 N 1 7 0

Yunzhi F & 
Yachong 
W, 2009                  

China

Maxillary 
Central 

Incisors 10
Glass Fiber Posts 202.10  ± 

12.20 N 0 0 5

Plastic Fiber 
Reinforced 

Resin 
(Everstick)

214.35 ± 
10.72 N 0 0 5 Zinc 

Phosphate
0.5 mm/min

130

For restoration of residual dental 
root with horn-shaped orifice, 

fiber-reinforced composites posts 
and pre-fabricated fiberglass 
posts present advantages in 

residual root protection. 

Jindal S et 
al., 2012 

India

Maxillary 
Central 

Incisors 60

Glass Fiber Post 
(Fibrapost) 10mm (15)

740.21 ± 
29.87 N 3 12 0

Ribbond 
Fiber Post- 
10mm (15)

216.93 ± 
53.39 N 14 1 0

Monocem
0.5 mm/min

130

The use of polyethylene fiber 
reinforced composites as customized 

intracanal posts is questionable 
and needs further research. 

Glass fiber posts can efficiently 
increase the fracture resistance of 

an endodontically treated tooth 
but the determination of optimal 

post length is also essential.

Glass Fiber Post 
(Fibrapost) 5mm (15)

425.18 ± 
42.73 N 12 3 0

Ribbond 
Fiber Post- 
5mm (15)

299.62 ± 
53.42 N 15 0 0

Doshi P, et 
al.,2019 

India 

Maxillary 
Central 

Incisors 40

Glass Fiber 
Post (Coltene 

Whaledent) (20)

 343.89  ± 
10.44 N 1 0 19

everStick 
Post (E-glass 

fiber) (20)

452.32 ± 
14.35 N 0 0 20 Rely X 

Ultimate
2 mm/min

135

The E-glass fiber post showed a 
significantly higher fracture resistance 

than the glass fiber or carbon fiber 
posts, which may be attributed to 

its minimal preparation of post 
space, lower modulus of elasticity. 
There was no catastrophic failure 
in this group. The mode of failure 
of the samples was  considered 
favorable as it can be repaired.

Legend: et al = and others; USA= United States of America; SD = Standard Deviations; N = Newtons ; kg = kilograms; mm= millimeters; min= minutes; SE= Self Etch. 
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China32 and India.33,34 In the selection of studies for this review, 
through databases, only those that provided information about 
the fracture resistance in anterior teeth that have been endo-
dontically treated and their subsequent reconstruction with 
fiberglass posts versus polyethylene fibers (Ribbond) and fib-
er-reinforced resin (everStick) were included. No studies were 
found comparing fiberglass posts with composite resin (ever X).

RISK OF BIAS IN STUDIES
In this study, 4 studies were considered with moderate risk 

of bias and 1 study was considered with high risk of bias. Of 
which, the items that presented the highest risk of bias in each 
article were: the detailed explanation of the sample size calcu-
lation, the details of the operator, the details of the outcome 
evaluator, and blinding. Table 2 contains the complete QUIN 
Tool scores.

RESULTS OF INDIVIDUAL STUDIES
Newman et al.30 used 90 maxillary central incisors, which 

were divided into 8 experimental groups and 1 control group, 
each with 10 specimens. In this study, in order to promote 
a direct comparison of glass fiber posts with fiber-reinforced 
composite posts. We decided to include only 4 interest groups 
(40 specimens) in the results in order to meet the objectives 
of this study. Included were 10 specimens belonging to the 
group of narrow canals with fiberglass posts, 10 specimens 
of Ribbond fibers, 10 specimens of flared canals with fiber-
glass posts and 10 specimens of Ribbond fibers. The samples 

were subjected to a universal testing with cross-head speed 
of 0.5 mm/min and force angulation of 45º. The authors con-
clude that in spite of significantly lower load values, the use 
of fiber-reinforced composite posts is promising and may be 
considered favorable because the absence of root fracture. 
However, many more long-term clinical trials are required for 
a better evaluation of their performance.

Abo El-Ela et al.31 divided 32 maxillary anterior teeth into 4 
groups of 8 specimens each. As control group: fiberglass post + 
SE Bond; and fiberglass post + Xeno-III. As a study group: ever-
Stick post + SE Bond; and everStick post + Xeno-III. The fracture 
resistance of the specimens was determined by a universal 
testing machine with cross-head speed of 2 mm/min and force 
angulation of 135º, resulting in the everStick post obtaining 
high resistance, regardless of the adhesive agent used. 

In the study by Yun-zhi et al.32, 10 maxillary central inci-
sors were used, 5 fiberglass posts and 5 everStick posts were 
placed, being subjected to a universal testing machine with 
cross-head speed of 0.5 mm/min and force angulation of 130º 
to test its fracture resistance. The authors concluded that for 
restoration of residual dental root with horn-shaped orifice, 
fiber-reinforced composites posts and pre-fabricated fiber-
glass posts present advantages in residual root protection. 

In the Jindal et al. study33 the fracture resistance of 60 maxillary 
central incisors were measure, divided them into 4 groups of 15 
specimens each and subjected them to a universal testing ma-
chine with cross-head speed of 0.5 mm/min and force angulation 

Table 2. QUIN Tool Scores of in vitro studies. 
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Newman 
et al. 2003

2 0 1 2 2 0 0     2 0 0 1 2 12 (100)/24 50 Medium

Abo et 
al. 2008

2 0 1 2 2 0 1 2 1 0 2 2 15 (100)/24 62.5 Medium

Yunzhi et 
al. 2009

1 0 1 1 1 0 1 1 0 0 1 1 8 (100)/24 33.33 High

Jindal et 
al. 2012

1 0 2 1 2 0 1 1 1 0 2 2 13 (100)/24 54.16 Medium

Doshi et 
al. 2019

2 0 1 2 2 0 0 2 1 0 1 2 13 (100)/24 54.16 Medium

Specified (Score=2); Inadequately Specified (Score=1); Not Specified (Score=0); Not Applicable

P69



European Journal of Prosthodontics and Restorative Dentistry (2025) 33, 65–82

ejprd.org - Published by Dennis Barber Journals.		  Copyright ©2025 by Dennis  Barber Ltd. All rights reserved. 

• • • • • • • • • • • • • • • • • • • • • • • • • • Fiberglass Posts Versus Fiber-Reinforced Resin Composites...

of 130º. In the group 1 were placed fiberglass posts of 10 mm, 
in the group 2 were placed fiberglass posts of 5 mm. In the test 
group were placed 10 mm polyethylene fiber group and 5 mm 
polyethylene fiber posts. The group of fiberglass post showed 
significantly higher fracture resistance. The authors concluded 
that fiberglass posts can efficiently increase the fracture resist-
ance of an endodontically treated tooth but the determination 
of optimal post length is also essential. They also concluded that 
the use of polyethylene fiber reinforced composites as custom-
ized intracanal posts is questionable and needs further research

Doshi et al.34, evaluated the fracture of the treated teeth en-
dodontically (maxillary central incisors) restored with fiber-
glass posts (20 samples) and everStick posts (e-glass) (20 
samples) mounted in a test block and subjected to static load 
up to fracture with cross-head speed of 2 mm/min and force 
angulation of 135º. The study showed that the group of e-glass 
posts had a fracture resistance significantly greater than the 
fiberglass post and that the main fracture mode was favorable 
since core debonding was reported in all fiber posts, there-
fore, allowing for repairments.

RESULTS OF SYNTHESES
Table 1 provides detailed information on the interven-

tions and comparisons retrieved from the studies. FRC posts 
groups were considered as test groups (Ribbond; Ribbond Inc, 
USA / everStick, StickTech, Finland), while conventional fiber 
posts were considered control groups. Three studies had four 
study groups,30,31,33 being two interventional and two compari-
sons; while two studies presented one interventional and one 

comparison study groups.32,34 In summary the current system-
atic review reports the result of two treatment arms (eight con-
ventional fiber posts and eight FRC posts) in the five included 
in-vitro studies. 

FRACTURE RESISTANCE
All included studies reported on fracture resistance.30–34 A 

summary of the results can be seen in Table 3.

Newman M et al, 200330 compared two clinical situations, a 
narrow and a flared canal. While in the flared canals both con-
ventional fiber posts and FRC posts performed similarly, in the 
narrow canals, the fracture resistance of the conventional fib-
er posts was superior to that of those restored with FRC posts. 

Abo El Ela, Atta O and El-Mowafy O, 200831 tested different 
adhesive strategies for both the test and control groups. The 
conventional fiber post groups reported lower fracture resist-
ance than the groups restored with FRC. Similar results were 
reported by Yunzhi F and Yachong W, 200932 and Doshi P, et al., 
201934 where groups restored with FRC posts reported higher 
fracture resistance values. 

On the other hand, Jindal, S. et al., 201233 reported lower 
fracture resistant values for the FRC posts groups. Overall, 
Ribbond performed inferior in terms of fracture resistance 
when compared to the conventional fiber post groups. Ever-
Stick, conversely, demonstrated higher values than conven-
tional fiber posts. 

Table 3. Summary of results of Resistance of Fracture.

Author and year Control Group
Mean failure 
loads  (±SD)

Test Group
Mean failure 
loads  (±SD)

Newman M 
et al., 2003

Narrow canal - Dentalus 
Luscent Anchors 1,6mm Ø 

12.9 ± 1.64 kg
(126,42 N) *

Narrow canal - Ribbond 
standard 1,6mmØ 4.55 ± 1.49 kg

 Flared canal - Dentalus 
Luscent anchors 1,6mmØ  12.87 ± 2.69 kg **   Flared canal - Ribbond 

standard 2,0mmØ (10) Flared 12.87 ± 3.54 kg **

Abo El Ela, Atta 
O & El-Mowafy 
O, 2008

ParaPost Fiber White+SE Bond 1,548.5 ± 290.0 N everStick post + SE Bond 1,711.7 ± 516.7 N *

ParaPost Fiber White+ Xeno-III  1,171.3 ± 296.9 N everStick post + Xeno-III  1,825.7 ± 527.3 N *

Yunzhi F & 
Yachong W, 2009

Glass Fiber Posts 202.10  ± 12.20 N Plastic Fiber Reinforced 
Resin (Everstick) 214.35 ± 10.72 N *

Jindal S et al., 2012
Glass Fiber Post (Fibrapost) 10mm 740.21 ± 29.87 N Ribbond Fiber Post - 10mm 216.93 ± 53.39 N *

Glass Fiber Post (Fibrapost) 5mm 425.18 ± 42.73 N * Ribbond Fiber Post - 5mm 299.62 ± 53.42 N

Doshi P, et al.,2019 Glass Fiber Post (Coltene Whaledent)  343.89  ± 10.44 N * everStick Post (E-glass fiber) 452.32 ± 14.35 N

Legend: et al = and others; SD = Standard Deviations; N = Newtons; kg = kilograms; mm= millimeters; min= minutes; SE= Self Etch; 
*Highest fracture resistence between control group and test group; ** No differences between control group and test group
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MODE OF FAILURE
A summary of the failure mode results is shown in Table 4. 

The failure mode was described by all included studies.30–34 

Most studies reported predominantly non-catastrophic fail-
ures (core fracture or core dislodgement), with 72 non-cata-
strophic failure for the fiber glass group and 60 for the study 
group. Catastrophic failures such as root fracture were more 
prevalent in the study group (fiber-reinforced composites 
posts), especially in the group treated with Ribbond.33

DISCUSSION
Although there are several in vitro studies that have evalu-

ated the mechanical properties of the different treatment ap-
proaches used in the restoration of endodontically treated 
teeth in the anterior region, to date there are no randomized 
controlled clinical trials (RCTs) or systematic reviews that pro-
vide clear guidance on which approach is the most appropri-
ate. This lack of evidence leaves decision making in the hands 
of subjective criteria such as commercial influence, ease of 
implementation or time required in the office. In addition, the 
term biomimetic dentistry has unfortunately been misunder-
stood lately, ignoring the purpose of mimicking the behavior of 
natural tissues. On the other hand, the use of certain materials, 
such as fiber-reinforced resin composites, has been promoted 
as if they were the most suitable and the only way to perform 
biomimetic dentistry, disregarding the absence of sufficient sci-
entific data in this regard. Therefore, the present systematic re-
view seeks to fill this gap and answer the focused question: “In 
endodontically treated anterior teeth without ferrule, does the 

restorative approach with fiber-reinforced resin composites 
as polyethylene fibers (Ribbond), fibers reinforced resin (ever-
Stick) and composite resin (everX) present a superior perfor-
mance compared to anterior teeth treated with intraradicular 
fiberglass posts?” The results of this investigation did not show 
superior performance in any of the groups studied. It was not 
possible to determine a more favorable approach in terms of 
fracture toughness or failure mode. 

Although fiber-reinforced resin composites have demon-
strated certain advantages such as biocompatibility, esthet-
ics and ease of handling,35,36 they are not able to avoid cata-
strophic failures, which is crucial to avoid complications. This 
lack of efficacy can be attributed to disparities in the modu-
lus of elasticity of each material. For example, Ribbond fibers 
have a high modulus and molecular weight36 which could al-
ter the biomechanical behavior of the tooth.35–37 On the other 
hand, although fiberglass posts have a modulus of elasticity 
somewhat similar to that of dentin,38–40 catastrophic failures 
have also been reported. Therefore, this parameter would not 
be the only one responsible for the performance of restora-
tions in endodontically treated teeth. 

The results of this systematic review are in agreement with 
the study of Yun-zhi and Ya-chong,32 who suggest that there is 
no significant difference between the use of fiberglass posts 
vs. resin-reinforced fiber posts in anterior teeth. However, 
reports in the literature are not conclusive. Studies31,34,41 men-
tion that the everStick post was associated with higher fracture 
resistance values regardless of the bonding agent used and 
that these results may be due to the fact that this type of fib-
ers open in a fan shape on the coronal face, increasing the 

Table 4. Summary of results of Failure Mode. 

Author, year 

Failure Mode (Fiber Glass) Failure Mode (Fiber-reinforced Composite)

Root 
Fracture

Core 
Fracture

Core 
Dislodgment

Root 
Fracture

Core 
Fracture

Core 
Dislodgment

Type

Newman M 
et al., 2003

0 10 0 0 0 10 Ribbond 

0 10 0 0 0 10 Ribbond 

Abo El Ela, Atta O & 
El-Mowafy O, 2008

2 6 NR 1 7 NR everStick

1 7 NR 1 7 NR everStick

Yunzhi F & 
Yachong W, 2009

0 0 5 0 0 5 everStick

Jindal S et al., 2012
3 12 0 14 1 0 Ribbond 

12 3 0 15 0 0 Ribbond 

Doshi P, et al., 2019 1 0 19 0 0 20 everStick

Total 19 48 24 31 15 45  

Legend: NR = Not Reported
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area of adhesion with the core. In addition, this type of post 
is placed in an unpolymerized form within the canal, allowing 
the resin monomer on the surface to react positively with the 
monomers in the resin cement. On the other hand, it has also 
been described that fiberglass posts can efficiently increase the 
fracture resistance of endodontically treated anterior teeth.30,33 
This may be due to the concept of monoblock formation given 
by fiberglass posts, as a single biomechanical complex is cre-
ated through adhesion between the tooth structure and the re-
construction material, which gives it the ability to resist higher 
forces.33 However, this may vary depending on the composition 
of the fiberglass posts, since the higher the fiberglass content, 
the greater the resistance shown by these posts.30 

Similarly, inconclusive data have been reported when restor-
ing endodontically treated teeth in the posterior region. In 
agreement with the data of the present study, Braga et al.,42 
measured the fracture resistance in posterior teeth and con-
cluded that both the use of fiber and polyethylene fiber post 
provided similar results in fracture resistance tests. On the oth-
er hand, Cimpean et al.,43 when comparing the use of fiberglass 
posts vs. short-fiber-reinforced composite (EverX Posterior), 
described an increase in fracture resistance in the short-fiber-
reinforced composite group, suggesting a better performance 
of these fibers in comparison with conventional fiberglass. 

It is important to note that the main findings on this subject 
are based on in vitro studies, which limits the extrapolation of 
the results. In addition, great heterogeneity is evident among 
the studies due to the different variables in methodology em-
ployed, such as post types, lengths, cements and adhesives 
used, as well as angles and forces of test application. This het-
erogeneity had a direct impact on the present study by pre-
venting the execution of meta-analyses. It should be noted that 
the test used in the included studies was the compression test; 
however, according to King and Setchell, fatigue tests under cy-
clic loading would be the most appropriate to determine the 
resistance of these materials in a more reliable way.44

The risk of bias of the included studies was assessed using the 
QUIN tool.29 The studies presented a moderate to high risk of 
bias. This is related to the insufficient control of variables such as 
the lack of standardization of the experimental tests and the ab-
sence of sample size calculation, blinding of the testing machine 
operator and calibration of the universal testing machine, which 
resulted in a wide range of results among the included studies.

Based on the results of this systematic review, it was not pos-
sible to identify superior performance among the approaches 
analyzed for the restoration of endodontically treated anteri-
or teeth. Further studies are needed to compare the effective-
ness of these approaches, with standardized experimental de-
signs, using comparable adhesive protocols and appropriate 
tests to analyze mechanical performance. However, it is im-
portant to emphasize that relying on in vitro studies alone is 
insufficient to justify the adoption of a new therapy.45 Therefore, 
clinical data with controlled experimental designs in this field 
are highly necessary and expected, so that the efficacy and 

survival of these “new” techniques can be analyzed over time, 
in order to make reliable clinical decisions. In the meantime, it 
is advisable to base our clinical practice on consolidated con-
cepts with sufficient scientific and clinical support.45,46

The strengths of this systematic review include: the broad 
search for scientific articles, the use of a transparent and 
reproducible methodology, the selection of articles and the 
assessment of the risk of bias by independent reviewers. As-
sessment of the risk of bias of the included studies. Some 
limitations of this systematic review need to be highlighted, 
mainly the scarcity of literature on the subject, and the meth-
odological variability between the studies included.

CONCLUSION
Within the limitations of this study, the use of fiber reinforced 

composites as customized intracanal posts is still question-
able, with controversial results. It is not possible to establish 
the superiority of one approach over the other in endodonti-
cally treated anterior teeth without ferrule. Clinicians should 
support their practice with evidence-based information.
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Appendix 1. PRISMA Checklist 2020.

Section and Topic Item Checklist item

Location 
where 
item is 

reported

TITLE 

Title 1 Identify the report as a systematic review. 1

ABSTRACT 

Abstract 2 See the PRISMA 2020 for Abstracts checklist. 2

INTRODUCTION 

Rationale 3 Describe the rationale for the review in the context of existing knowledge. 3

Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 4

METHODS 

Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review 
and how studies were grouped for the syntheses. 4-5

Information sources 6
Specify all databases, registers, websites, organisations, reference lists 

and other sources searched or consulted to identify studies. Specify 
the date when each source was last searched or consulted.

5

Search strategy 7 Present the full search strategies for all databases, registers 
and websites, including any filters and limits used.

Selection process 8

Specify the methods used to decide whether a study met the inclusion 
criteria of the review, including how many reviewers screened each 

record and each report retrieved, whether they worked independently, 
and if applicable, details of automation tools used in the process.

5-6

Data collection 
process 

9

Specify the methods used to collect data from reports, including how many 
reviewers collected data from each report, whether they worked independently, 

any processes for obtaining or confirming data from study investigators, 
and if applicable, details of automation tools used in the process.

5-6

Data items 

10a

List and define all outcomes for which data were sought. Specify 
whether all results that were compatible with each outcome domain in 
each study were sought (e.g. for all measures, time points, analyses), 

and if not, the methods used to decide which results to collect.

5-6

10b
List and define all other variables for which data were sought (e.g. 

participant and intervention characteristics, funding sources). Describe 
any assumptions made about any missing or unclear information.

5-6
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Study risk of bias 
assessment

11
Specify the methods used to assess risk of bias in the included studies, including details 
of the tool(s) used, how many reviewers assessed each study and whether they worked 

independently, and if applicable, details of automation tools used in the process.
6

Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean 
difference) used in the synthesis or presentation of results. 6

Synthesis methods

13a
Describe the processes used to decide which studies were eligible for 

each synthesis (e.g. tabulating the study intervention characteristics and 
comparing against the planned groups for each synthesis (item #5)).

6

13b Describe any methods required to prepare the data for presentation or synthesis, 
such as handling of missing summary statistics, or data conversions. 6

13c Describe any methods used to tabulate or visually display 
results of individual studies and syntheses. 7-8

13d
Describe any methods used to synthesize results and provide a rationale for the 

choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify 
the presence and extent of statistical heterogeneity, and software package(s) used.

13e Describe any methods used to explore possible causes of heterogeneity 
among study results (e.g. subgroup analysis, meta-regression).

13f Describe any sensitivity analyses conducted to assess 
robustness of the synthesized results.

Reporting bias 
assessment

14 Describe any methods used to assess risk of bias due to missing 
results in a synthesis (arising from reporting biases). 7

Certainty 
assessment

15 Describe any methods used to assess certainty (or confidence) 
in the body of evidence for an outcome.

RESULTS 

Study selection 
16a

Describe the results of the search and selection process, from 
the number of records identified in the search to the number of 

studies included in the review, ideally using a flow diagram.
6

16b Cite studies that might appear to meet the inclusion criteria, but 
which were excluded, and explain why they were excluded. 7

Study characteristics 17 Cite each included study and present its characteristics. 7

Risk of bias 
in studies 

18 Present assessments of risk of bias for each included study. 7

Results of 
individual studies 

19
For all outcomes, present, for each study: (a) summary statistics for each 

group (where appropriate) and (b) an effect estimate and its precision (e.g. 
confidence/credible interval), ideally using structured tables or plots.

7-8

Results of syntheses

20a For each synthesis, briefly summarise the characteristics 
and risk of bias among contributing studies. 8-9

20b

Present results of all statistical syntheses conducted. If meta-analysis 
was done, present for each the summary estimate and its precision (e.g. 
confidence/credible interval) and measures of statistical heterogeneity. 

If comparing groups, describe the direction of the effect.

20c Present results of all investigations of possible causes 
of heterogeneity among study results.

20d Present results of all sensitivity analyses conducted to 
assess the robustness of the synthesized results.

Reporting biases 21 Present assessments of risk of bias due to missing results (arising 
from reporting biases) for each synthesis assessed.

Certainty of evidence 22 Present assessments of certainty (or confidence) in the 
body of evidence for each outcome assessed.

DISCUSSION 

Discussion 

23a Provide a general interpretation of the results in the context of other evidence. 10

23b Discuss any limitations of the evidence included in the review. 11

23c Discuss any limitations of the review processes used. 11

23d Discuss implications of the results for practice, policy, and future research. 12

OTHER 
INFORMATION

P75



European Journal of Prosthodontics and Restorative Dentistry (2025) 33, 65–82

ejprd.org - Published by Dennis Barber Journals.		  Copyright ©2025 by Dennis  Barber Ltd. All rights reserved. 

• • • • • • • • • • • • • • • • • • • • • • • • • • Fiberglass Posts Versus Fiber-Reinforced Resin Composites...

Registration 
and protocol

24a Provide registration information for the review, including register name 
and registration number, or state that the review was not registered. 4

24b Indicate where the review protocol can be accessed, or 
state that a protocol was not prepared. 4

24c Describe and explain any amendments to information 
provided at registration or in the protocol. 4

Support 25 Describe sources of financial or non-financial support for the review, 
and the role of the funders or sponsors in the review.

Competing interests 26 Declare any competing interests of review authors. 13

Availability of 
data, code and 
other materials

27
Report which of the following are publicly available and where they can be 

found: template data collection forms; data extracted from included studies; data 
used for all analyses; analytic code; any other materials used in the review.

13

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/

Appendix 2. Database search strategy.
Database Database Search 2023, May 7th

LILACS
(n =745) “endodontically treated tooth” OR “dente tratado endodonticamente” AND “composite resins” OR “resinas compostas”

PUBMED
(n = 545)

((((((((((((((((((nonvital tooth[MeSH Terms]) OR (nonvital teeth[MeSH Terms])) OR (tooth nonvital[MeSH Terms])) OR (teeth 
nonvital[MeSH Terms])) OR (devitalized tooth[MeSH Terms])) OR (devitalized teeth[MeSH Terms])) OR (tooth devitalized[MeSH 

Terms])) OR (teeth devitalized[MeSH Terms])) OR (pulpless teeth[MeSH Terms])) OR (pulpless tooth[MeSH Terms])) OR 
(tooth pulpless[MeSH Terms])) OR (teeth pulpless[MeSH Terms])) OR (endodontically treated teeth[MeSH Terms])) OR 

(endodontically treated tooth[MeSH Terms])) OR (teeth endodontically treated[MeSH Terms])) OR (tooth endodontically 
treated[MeSH Terms])) AND ((((((((((((((((((dental materials[MeSH Terms]) OR (composite resins[MeSH Terms])) OR (resins 

synthetic[MeSH Terms])) OR (dental resins[MeSH Terms])) OR (everX Posterior[MeSH Terms])) OR (everStick[MeSH Terms])) 
OR (fiber reinforced composite)) OR (short fiber reinforced composite)) OR (nano-hybrid composite)) OR (micro-hybrid 

composite)) OR (nanocomposites[MeSH Terms])) OR (resin composite core)) OR (core paste composite resin[MeSH Terms])) 
OR (RIBBOND[MeSH Terms])) OR (Polyethylene[MeSH Terms])) OR (Polyethylenes[MeSH Terms])) OR (polyethylene fibers)) 

OR (Composite impregnated glass fiber))) AND (((((((((((Lightpost[MeSH Terms]) OR (fiberglass post)) OR (glass fiber post)) OR 
(Fiberglass[MeSH Terms])) OR (fiberglass reinforced polymers[MeSH Terms])) OR (Post and core technique[MeSH Terms])) OR 
(GLASS[MeSH Terms])) OR (Prefabricated post)) OR (Fiber post)) OR (Fiber Reinforced composite)) OR (Direct post and core))) 

AND ((((((((((((fracture resistance) OR (fracture strength)) OR (dental restoration failure[MeSH Terms])) OR (tooth fractures[MeSH 
Terms])) OR (fracture tooth[MeSH Terms])) OR (fractures tooth[MeSH Terms])) OR (tooth fracture[MeSH Terms])) OR (teeth 

fractures)) OR (fracture teeth)) OR (fractures teeth)) OR (teeth fracture)) OR (dental stress analysis[MeSH Terms]))

SCOPUS
(n = 5)

( TITLE-ABS-KEY ( ( “nonvital tooth” OR “nonvital teeth” OR “tooth nonvital” OR “teeth nonvital” OR “devitalized tooth” OR 
“devitalized teeth” OR “tooth devitalized” OR “pulpless teeth” OR pulpless AND tooth “ OR “ tooth AND pulpless “ OR “ teeth 
AND pulpless “ OR endodontically treated teeth” OR “endodontically treated tooth” OR “teeth endodontically treated” OR 

“tooth endodontically treated” ) ) ) AND ( TITLE-ABS-KEY ( ( “dental materials” OR “composite resins” OR “resins synthetic” OR 
“dental resins” OR “fiber reinforced composite” OR “short fiber reinforced composite” OR “nano-hybrid composite” OR “micro-

hybrid composite” OR “resin composite core” OR “ribbond” OR “polyethylene” OR “polyethylenes” OR “polyethylene fibers” 
OR “composite impregnated glass fiber” ) ) ) AND ( TITLE-ABS-KEY ( ( “lightpost” OR “fiberglass post” OR “glass fiber post” OR 
“fiberglass” OR “fiberglass reinforced polymers” OR “post and core technique” OR “glass” OR “prefabricated post” OR “fiber 
post” OR “fiber reinforced composite post” OR “direct post and core” ) ) ) AND ( TITLE-ABS-KEY ( ( “fracture resistance” OR 
“fracture strength” OR “dental restotation failure” OR “tooth fractures” OR “fracture tooth” OR “fractures tooth” OR “tooth 
fracture” OR “teeth fractures” OR “fracture teeth” OR “fractures teeth” OR “teeth fracture” OR “dental stress analysis” ) ) )

Web of Science
(n = 32)

TS=(“nonvital tooth” OR “nonvital teeth” OR “tooth nonvital” OR “teeth nonvital” OR “devitalized tooth” OR “devitalized teeth” 
OR “tooth devitalized” OR “pulpless teeth” OR pulpless AND tooth “ OR “ tooth AND pulpless “ OR “ teeth AND pulpless “ OR 

endodontically treated teeth” OR “endodontically treated tooth” OR “teeth endodontically treated” OR “tooth endodontically treated”) 
AND TS=(“dental materials” OR “composite resins” OR “resins synthetic” OR “dental resins” OR “fiber reinforced composite” OR “short 

fiber reinforced composite” OR “nano-hybrid composite” OR “micro-hybrid composite” OR “resin composite core” OR “ribbond” 
OR “polyethylene” OR “polyethylenes” OR “polyethylene fibers” OR “composite impregnated glass fiber”) AND TS=(“lightpost” 

OR “fiberglass post” OR “glass fiber post” OR “fiberglass” OR “fiberglass reinforced polymers” OR “post and core technique” OR 
“glass” OR “prefabricated post” OR “fiber post” OR “fiber reinforced composite post” OR “direct post and core”) AND TS=(“fracture 
resistance” OR “fracture strength” OR “dental restotation failure” OR “tooth fractures” OR “fracture tooth” OR “fractures tooth” OR 

“tooth fracture” OR “teeth fractures” OR “fracture teeth” OR “fractures teeth” OR “teeth fracture” OR “dental stress analysis”)

Google Scholar
(n = 245) “endodontically treated teeth” AND “fiber reinforced composite” AND “fiberglass post” AND “fracture resistance”

ProQuest
(n = 17)

noft(“nonvital tooth” OR “nonvital teeth” OR “tooth nonvital” OR “teeth nonvital” OR “devitalized tooth” OR “devitalized 
teeth” OR “tooth devitalized” OR “pulpless teeth” OR pulpless AND tooth “ OR “ tooth AND pulpless “ OR “ teeth AND 
pulpless “ OR endodontically treated teeth” OR “endodontically treated tooth” OR “teeth endodontically treated” OR 
“tooth endodontically treated” ) AND noft(“dental materials” OR “composite resins” OR “resins synthetic” OR “dental 

resins” OR “fiber reinforced composite” OR “short fiber reinforced composite” OR “nano-hybrid composite” OR “micro-
hybrid composite” OR “resin composite core” OR “ribbond” OR “polyethylene” OR “polyethylenes” OR “polyethylene 
fibers” OR “composite impregnated glass fiber”) AND noft(“lightpost” OR “fiberglass post” OR “glass fiber post” OR 

“fiberglass” OR “fiberglass reinforced polymers” OR “post and core technique” OR “glass” OR “prefabricated post” OR 
“fiber post” OR “fiber reinforced composite post” OR “direct post and core”) AND noft(“fracture resistance” OR “fracture 

strength” OR “dental restotation failure” OR “tooth fractures” OR “fracture tooth” OR “fractures tooth” OR “tooth fracture” 
OR “teeth fractures” OR “fracture teeth” OR “fractures teeth” OR “teeth fracture” OR “dental stress analysis”)
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Appendix 3. Articles excluded and the reasons for exclusion 
(n=135).

Author Reasons for Exclusion*

Saupe WA et al.,1996 (1) 4

Sirimai S et al., 1999 (2) 5

Karna JC, 1996 (3) 13

Dinato JC et al., 2000 (4) 13

Baratieri LN et al., 2000 (5) 1

Pene JR et al., 2001 (6) 7

Raygot C et al., 2001 (7) 4

Heydecke G et al., 2001(8) 4

Akkayan B & Gulmez T, 2002 (9) 4

Heydecke G et al., 2002 (10) 4

Pontius O et al., 2002 (11) 4

Maccari PCA, Conceição EM 
& Nunes MF, 2003 (12) 4

Melo MP, 2003  (13) 11

Zhi-Yue L & Yu-Xing Z., 2003 (14) 4

Hu YH et al., 2003 (15) 4

Wen-yun Zhang et al, 2004 (16) 5

Akkayan B, 2004  (17) 4

Hu S et al., 2005 (18) 4

Melo MP et al., 2005 (19) 4

Toksavul S et al., 2005 (20) 4

Pereira J.R et al., 2005 (21) 4

Barjau Escribano A et al., 2006 (22) 5

Friedel W & Kern M, 2006 (23) 4

Ng CCH et al., 2006 (24) 4

Thongthammachat S, et al., 2006 (25) 13

Zhang Y xing et al., 2006 (26) 4

Naumann M, Preuss A & 
Frankerberg R, 2006 (27) 5

Maccari PC et al., 2007 (28) 4

Qing H et al., 2007 (29) 4

Garoushi S, Vallitu PK & 
Lassila LVJ, 2007 (30) 4

Clavijo VGR, 2008 (31) 6

Moosavi H et al., 2008 (32) 4

Sendhilnathan D & Nayar S , 2008 (33) 4

Nishimura Y, Tsubota Y & 
Fukushima S, 2008  (34)  6

Santos-Filho PCF et al., 2008 (35) 6

D’Arcangelo C et al., 2008  (36) 1

Salameh Z et al., 2008 (37) 4

Hinckfuss S & Wilson PR, 2008 (38) 4

de Oliveira JR et al., 2008 (39) 4

Ramalho ACD et al., 2008 (40) 5

Cho H et al., 2009 (41) 8

Kaizer OB et al., 2009 (42) 4

Appendix 3. Articles excluded and the reasons for exclusion 
(n=135).

Mekayarajjananonth T, et al., 2009 (43) 4

Pereira JR et al., 2009 (44) 4

Rosentritt M et al., 2009 (45) 5

Giovani AR et al., 2009 (46) 5

Ozcan M & Valandro L, 2009 (47) 4

Hemalatha, H et al., 2009 (48) 7

D’Arcangelo C et al., 2010  (49) 1

Santos MAF, 2010  (50) 13

Destro A, Uemura ES & 
Yamamoto ETC, 2010  (51) 6

Cecchin D, et al., 2010 (52) 6

Toman M et al., 2010 (53) 5

Chuang SF et al., 2010 (54) 5

Silva GR et al., 2011 (55) 6

Dejak B & Miotkowski A, 2011 (56) 12

Li Q, Yan P & Chen Z, 2011 (57) 7

Aghdaee N, Darban JG & 
Mohajeri A, 2011 (58) 5

Solomon CS & Osman YI, 2011 (59) 5

Li Q, Xu B & Cai Y, 2011 (60) 5

Zicari F et al., 2011 (61) 12

Zogheib LV et al., 2011 (62) 5

Queiroz VS, et al., 2011 (63) 13

Alsamadani KH, Abdaziz ESM 
& Gad ES, 2012 (64) 5

Costa RG et al., 2012  (65) 3

Flores DSH et al., 2012  (66) 2

Rosa R et al., 2012 (67) 6

Fragou T et al., 2012  (68) 5

Watanabe UM et al., 2012 (69) 12

Castro CG et al., 2012 (70) 5

Valdivia ADCM et al., 2012 (71) 1

Wandscher VF, et al., 2012 (72) 13

Borelli B, et al., 2012 (73) 13

Ambica K et al., 2013 (74) 5

Balkaya MC & Birdal IS, 2013 (75) 5

Evangelinaki E et al., 2013 (76) 5

Kumar BS et al., 2013 (77) 3

Sagsen B et al., 2013 (78) 3

Franco EB, et al., 2014  (79) 5

Santos-Filho PCF et al., 2014  (80) 6

Abdulrazzak SS et al., 2014 (81) 5

Amin RA et al., 2014 (82) 5

Tey KC & Lui JL, 2014 (83) 4

Pereira JR et al., 2014 (84) 5
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Appendix 3. Articles excluded and the reasons for exclusion 
(n=135).

Zhou W mei & Huang 
G mei, 2014 (85) 13

Celik K & Belli S, 2015 (86) 3

Clovis LDMMN et al., 2015 (87) 5

Gencel Z, Ersu B & 

Senyilmaz DP, 2015 (88)
5

Vacchani KA & Asnani 

MM, 2015 (89)
5

Maroulakos G et al., 2015 (90) 4

Kurthukoti AJ et al., 2015 (91) 4

Abduljawad M et al., 2016  (92) 1

Fontana PE et al., 2017 (93) 6

Kaushalya P, 2017 (94) 3

Spina DRF, et al., 2017 (95) 3

Maksimovskaya LN et al., 2017 (96) 13

Aggarwal A, 2017 (97) 13

Sungur DD et al., 2017 (98) 3

Abduljawad M et al., 2017 (99) 1

Magne P et al., 2017 (100) 9

Haralur SB et al., 2018 (101) 4

Santos Pantaleón D et al., 2018 (102) 4

Khiavi HA et al., 2018 (103) 4

Lazari PC et al., 2018(104) 9

Medrano CB, 2019 (105) 3

Pinto CL et al., 2019 (106) 6

Santos T, 2019 (107) 6

von Stein-Lausnitz M, et al., 2019 (108) 5

Santos Pantaleón D, et al., 2019 (109) 5

Cimpean SI et al., 2020 (110) 3

Alshahrani AS et al., 2020 (111) 5

Sarkis- Onofre R et al., 2020 (112) 12

Xie W et al., 2020 (113) 4

Lassila L et al., 2020 (114) 6

Tavano KTA et al., 2020 (115) 5

Sugano K et al., 2020 (116) 5

Santos Pantaleón D et al., 2021 (117) 1

Resende TH, 2021 (118) 6

Appendix 3. Articles excluded and the reasons for exclusion 
(n=135).

Chirila M et al., 2021 (119)
Londrina, PR, Brazil                          5

Eid R et al., 2021 (120) 4

Spicciarelli V et al., 2021 (121)                            1

Fráter M et al., 2021 (122) 9

Özarslan M, 2021 (123) 5

Comba A et al., 2021 (124) 1

Bergamo ET et al., 2022 (125) 10

Rabelo TL et al., 2022 (126)                                6

Oliveira CR et al., 2022 (127) 6

Popescu AD et al., 2022 (128) 12

Ranjkesh B et al., 2022 (129) 4

Santos T da SA et al., 2022 (130) 6

Garcia-Conteras R et al., 2022 (131) 5

Kawasaki T et al., 2022 (132) 1

Oliveira GR et al., 2022 (133) 10

Moura FB, 2023 (134) 6

Sharma S et al., 2023 (135) 13

*Legend: 1) Studies that included teeth with a ferrule. 2) 
Studies that do not specify the region (anterior/posterior) 

that was studied. 3) Studies involving only posterior teeth. 4) 
Studies involving other types of posts (other than fiberglass 

posts). 5) Studies that do not include the intervention of 
interest (Ribbond). 6) Studies that used non-human teeth. 7) 
Immature teeth. 8) Studies that did not use posts or fibers. 

9) Studies focused on any other type of mechanical property 
(other than fracture resistance). 10) Studies that report only 

failure or survival mode. 11) Studies with duplicate data from 
another included study. 12) Systematic reviews, Finite Element 

Studies, Reviews, letters, books, conference abstracts, cases 
and controls, case reports, case series, opinion articles, 

technical articles, posters and guidelines. 13) The full 
text is not available, even after attempting to contact the 

corresponding authors (three attempts in a 3-week period).
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