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ABSTRACT
Statement of problem. The best protocol to restore endodontically treated teeth is still unclear,
with many factors to be considered, including the selection and necessity of a post, the type of
coronal restoration, the amount of remaining coronal structure, and the type of luting agent.

Purpose. The purpose of this systematic review was to assess the restorative preferences for
endodontically treated teeth between dentists and dental students.

Material and methods. Survey studies, written in English, of dentists and dental students, which
evaluated the use of intracanal posts and other restorative options for endodontically treated
teeth, were selected. Searches were performed in the PubMed and SCOPUS databases without
time restriction. Screening and data extraction were performed by 2 researchers independently.
A standardized outline was used to extract the data (questions related to the theme and the
response rate of each question on the survey), and the risk of bias was assessed. Descriptive
analysis was performed of the collected information.

Results. Twenty-five articles were included. Most dentists who answered the surveys reported the
time since graduation as 1 to 20 years (40%), and 44% were specialists. The most reported choices
concerning the type of posts used were prefabricated posts (45.8%), cast metal posts (16.7%), and
both posts (16.7%). The cast metal posts were cited more frequently in surveys published between
1994 and 2010, whereas prefabricated posts, both metal and glass fiber ones, were cited between
2006 and 2019. The preferred luting agent for intracanal posts was resin-based (47%). These choices
seem to have been influenced by time and by the level of postgraduate training.

Conclusions. Restorative preferences related to posts have changed over time, from the use of cast
posts to prefabricated ones or the use of both posts and seem to be influenced by experience and
postgraduate training. (J Prosthet Dent 2021;126:489.e1-e6)
After endodontic therapy,
teeth may have extensive cor-
onal damage from caries,
trauma, and the endodontic
treatment,1-3 and intracanal
posts may be indicated for
retention.1,4-8 However, the
optimal protocol to restore
endodontically treated teeth
(ETTs) is still unclear, and
different factors should be
considered, including the se-
lection and necessity of a post,
the type of coronal restoration,
the amount of remaining cor-
onal structure, and the type of
luting agent.9-23

To restore ETTs, dentists
must select from different
materials and techniques
varying from conventional cast
metal posts, prefabricated
metal, carbon, and glass fiber
posts or milled computer-

aided design and computer-aided manufacturing
(CAD-CAM) glass fiber, metal, or ceramic posts.3,24-28

The clinical performance and longevity can vary
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Clinical Implications
The decision on how to restore endodontically
treated teeth seems to be influenced by experience
and postgraduate training of dentists.

489.e2 Volume 126 Issue 4
interpretation has been considered the best method and
can be implemented directly and rapidly in clinical
practice.39 Nevertheless, factors related to dentists can
also influence the decision-making process, specifically
concerning clinical experience and postgraduate
training.40,41 Thus, the preferences of dentists should be
taken into consideration, and the treatment options
should be evaluated in the clinical situation to provide
reliable scientific evidence.42,43

Surveys are important tools for assessing and
understanding the treatment approaches and decision-
making process for restoring ETTs. Therefore, the pur-
pose of this systematic review was to assess the preferences
of the restorative options of ETTs between dentists and
dental students.

MATERIAL AND METHODS

This systematic review was registered in the PROSPERO
(CRD42020148985) and was reported based on the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement.44 Survey studies of
dentists and dental students for ETTs, which evaluated
the use of intracanal posts, regardless of type, and also
other restorative outcomes, such as the use of different
adhesive techniques and luting agents or different ma-
terials to restore the coronal portion of the tooth, were
included. A survey is defined as a research method for
collecting data from a predefined group of respondents to
gain information and insights into various topics of in-
terest. Surveys were included independently of the
method used for the data collection. Other types of study
designs and studies that did not assess the use of intra-
canal posts were excluded.

The following population, intervention, comparison,
outcome (PICO) question was used. P: Dentists and stu-
dents of dentistry respondents of surveys related to resto-
rations of ETTs. I: The respondents of surveys answered
questionnaires about restoration of ETTs, such as use of
intracanal posts, use of adhesive techniques, or different
materials to restore the coronal portion of the tooth. C: A
specific comparator was not determined. O: The response
rate of dentists and students related to the use of intracanal
posts to restore ETTs and the response rate of dentists and
students related to other questions about the restoration of
ETTs such as the use of adhesive techniques or different
materials to restore the coronal portion of the tooth.
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The search was conducted without period restrictions
in 2 electronic databases (PubMed and SCOPUS) and
restricted to English language reports. The last search
was carried out in November 2019. The reference lists of
all included articles were also screened to identify any
further relevant studies. Supplementary Table 1 (avail-
able online) presents the search strategy used in both
databases.

Study selection was performed by using a software
program (EndNote X7; Thomson Reuters). The articles
identified in all databases were screened for duplicates,
which were excluded. Two researchers (L.G., L.D.)
independently identified articles by first analyzing titles
and abstracts for relevance and the presence of the se-
lection criteria listed mentioned previously. Retrieved
records were classified as include, exclude, or uncertain.
The full-text articles of included and uncertain records
were obtained for further eligibility screening by the same
2 reviewers. Discrepancies in eligibility were resolved
through discussion between the 2 reviewers. In the event
of an unresolved disagreement, the opinion of a third
reviewer (R.O.) was obtained. In situations in which ac-
cess to the full-text article was not possible or data were
missing, the authors were contacted by e-mail at least 3
times.

A standardized outline was used to extract the
following data: publication details (author and year of
publication); characteristics of the study (setting, country,
sample size, number of respondents, response rate, and
main objective); characteristics of respondents (dentists:
time since graduation in years, postgraduate training [yes
or no, level], and workplace or students: school year);
questions related to restorations of ETTs and the
response rate of each question. Initially, a pilot test was
performed through a discussion between the reviewers to
consider all data for extraction. Subsequently, data
extraction was performed by 2 reviewers independently,
and discrepancies were resolved through discussion be-
tween the 2 reviewers (L.G., L.D.). In the event of an
unresolved disagreement, the opinion of a third reviewer
was obtained (R.O.).

The tool developed by Agarwal et al45 was used to
assess the risk of bias. The following domains were
considered: representativeness of the sample, ade-
quacy of the response rate, missing data within
completed questionnaires, conduct of pilot testing, and
established validity of the survey instrument. All do-
mains were classified as low risk of bias, unclear risk of
bias, or high risk of bias based on the study reporting.
Initially, a pilot test was performed through a discus-
sion between the reviewers. The assessment of each
study was performed by 1 reviewer (L.G.) and verified
by the other (L.D.).

Tables were generated to summarize the included
studies and the results. The first goal was to synthesize
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data about the type of the intracanal post used by den-
tists or students. A figure was created considering the
type of posts used over the years by survey responses.
The second goal was to synthesize data related to other
restorative outcomes; however, based on information
available in the included studies, it was only synthesized
data related to the cement used to lute posts and the type
of failures related to the use of posts and ETTs.

RESULTS

Figure 1 presents the flow chart of the study selection.
The literature search yielded 636 articles, and an addi-
tional 4 studies were identified after assessing the refer-
ence lists of the included studies. After the removal of
duplicates and irrelevant articles, 52 articles met the
eligibility criteria based on title and abstract, after which
full-text screening resulted in 25 articles being included.

The characteristics of the included studies are pre-
sented in Supplementary Table 2 (available online). Most
of the studies (56%) were published between 2015 and
2019 and performed in European (40%) and Middle
Eastern (20%) countries. The sample sizes of dentists and
dental students in most of the surveys (64%) ranged from
90 to 600 participants and most of the response rates
(52%) ranged from 50% to 80%. The sample in each
study considered dentists only (88%), dentists and dental
students (8%), and 4% were considered unclear. For
dentists, the mean time since graduation varied from 1 to
more than 30 years, the majority reporting 1 to 20 years
(40%). Forty-four percent of the dentists were specialists,
and only 2 studies assessed dental students.

The results demonstrated that some factors could
influence the restorative preferences and choices of
dentists. Mitov et al46 reported that clinicians with fewer
than 15 years of experience would use posts significantly
less frequently. Naumann et al47 reported that the fre-
quency of post placement differed significantly among
groups depending on professional experience. Rabi48

reported that factors such as sex, type, and years of
experience influenced the choices. Weerapperuma et al49

and Sarkis-Onofre et al3 reported that postgraduate
training appeared to influence post selection, whereas
Sambrock and Burrow50 reported that the type of plan-
ned restoration and the location of the tooth in the arch
influenced the restorative decision.

Supplementary Table 3 (available online) presents the
results of surveys related to restorative preferences and
choices, and Figure 2 presents the type of posts used over
the years by survey respondents. The types of posts used
were prefabricated posts (45.8%), cast metal posts
(16.7%), both posts (16.7%), it depends on the situation
(16.7%), and no post (4.1%). In addition, between 1994
and 2010, 6 studies were included, and 4 reported the use
of cast metal posts (2 e both posts and 2 e cast posts),
Girotto et al
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and between 2014 and 2019, 19 studies were selected,
and 13 reported the use of prefabricated posts (11 e
prefabricated posts and 2 e both posts).

Seventeen studies reported the preferences of dentists
for the type of luting agent used for the posts. The
preferences were resin-based luting agents (47%), zinc
phosphate (23%), glass ionomer (18%), zinc ionomer
(6%), and resin-modified glass ionomer cements (6%).
Zinc phosphate cement was cited more frequently in
older surveys for luting cast posts. The resin-based luting
agents, including self-adhesive resin and conventional
dual-polymerized adhesive resin, were used in most
studies because they are frequently indicated to lute
prefabricated posts.

Six surveys asked about the most frequent failure of
ETTs: crown fracture,27,51 endodontic failure,27,52,53 and
loss of retention.47,53 In addition, Jacinkeviciute et al54

cited root fracture as the main cause of failure in
groups using posts.

Some surveys reported that general dentists, special-
ists, and dental students believe that sometimes the
placement of a post reinforces ETTs and reduces the
fracture probability.27,47,51-53,55 In addition, it was found
that the function of a post is to retain the core and that a
ferrule effect can increase the fracture resistance of
ETTs.27,48,51-53,55-57 Supplementary Table 4 (available
online) presents the risk of bias judgment. Most of the
studies (92%) judged as “Unclear” related to missing
data within completed questionnaires and “Definitely
no” related to “conduct of piloting test” (82.6%).

DISCUSSION

The authors are unaware of a previous systematic review of
surveys on the preferences and choices of dentists and
students to restore ETTs. The findings of this study can
provide information about opinions, demographics, atti-
tudes, and different treatment approaches. The data show
that dentists preferred prefabricated and cast metal posts to
restore ETTs and resin-based luting agents for bonding
such posts. The choice of posts seems to be influenced by
time because the cast metal post was cited more frequently
in older surveys, whereas prefabricated posts were cited in
surveys published recently (Fig. 2). This difference might be
related to the cast metal post technique being established
earlier than the prefabricated post technique, which was
introduced to facilitate clinical practice and save time.29 In
addition, postgraduate training might have influenced the
choices because dental specialists could be more familiar
with the literature and prepared to introduce new tech-
nologies in their clinical practice.40,41

Glass fiber posts, cast metal, carbon fiber posts, and
prefabricated metal posts have different mechanical
properties. Cast and prefabricated metal posts have a
high elastic modulus and may perform differently than
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l Hospital from ClinicalKey.com by Elsevier on October 22, 
on. Copyright ©2021. Elsevier Inc. All rights reserved.



1994 1995

2016 2016 2017 2017 2017 2018 2018 2019 2019 2019 2019

2001 2003 2006 2010 2014 2014 2014 2014 2015 2015 2015 2015

Hussey and Killough. Seow et al.
Naumann et al.

Naumann et al.
Habib et al.

Ratnakar et al.
Sarkis-Onofre et al.

Kon et al.
Akbar.

Rabi.

Years

Mitov et al.

Tortopodis et al.Eckerbom et al.Morgano et al.

Kavlekar et al.

Weerapperuma et al. Ahmed et al. Sedrez-Porto et al.
Alenzi et al. Alzain.

Jacinkeviciute et al.
Sambrook and Burrow.

Brunton et al.

Sheehan et al.

Spielman et al.

Both posts Cast posts It depends of situation Prefabricated No posts Did not report the findings

Figure 2. Timeline of type of posts most used considering each study.

Records identified through
database searching

(n=636)

Additional records identified
through other sources

(n=4)

Records after duplicates removed
(n=624)

Records screened
(n=624)

Full-text articles assessed
for eligibility

(n=52)

Studies included in
qualitative synthesis

(n=25)

Studies included in
quantitative synthesis

(meta-analysis)
(n=25)

Records excluded
(n=572)

Full-text articles excluded,
with reasons

(n=27):
See supplementary material

Id
en

ti
fic

at
io

n
Sc

re
en

in
g

El
ig

ib
ili

ty
In

cl
ud

ed

Figure 1. Flow diagram of study selection.
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posts with an elastic modulus similar to that of dentin.30

Prefabricated glass fiber posts have an elastic modulus
similar to that of dentin and could be associated with
better stress distribution.11
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studies showed a higher survival rate for cast metal posts
than glass fiber posts, mainly after longer follow-up pe-
riods.11 Sarkis-Onofre et al31 reported that posts with a
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high elastic modulus appear perform better when
restoring ETTs without a ferrule; however, the authors
reported that studies assessing glass fiber posts with
longer follow-up periods are needed. Sarkis-Onofre
et al15 also showed that severely damaged teeth
restored with glass fiber posts and cast metal posts had
good and similar performance after 9 years of follow-up.
Another study on the 10 years of follow-up of different
posts on teeth restored with zirconia crowns reported no
significant differences in survival rates between cast
metal and glass fiber posts.32 A study with 12 months of
follow-up33 and another with a follow-up at intervals of
1, 3, and 5 years34 reported that both glass fiber and cast
metal posts had high success rates. Naumann et al35

reported survival rates of 58.7% for glass fiber post res-
torations and an annual failure rate of 4.2% up to 154
months. Therefore, both cast metal posts and glass fiber
posts can be expected to have good clinical performance
when used appropriately.15,36,37

Schwendicke and Stolpe38 assessed the cost-
effectiveness of different postretained crowns. They
reported that cast metal posts and glass fiber posts pre-
sented similar effectiveness but that glass fiber posts were
less costly with fewer catastrophic complications occur-
ring, reducing the cost of retreatments. Preferences for
glass fiber posts can be justified by the additional long-
term costs of cast metal posts and the minimal gain in
effectiveness, as well as the poor esthetics of these
posts.38 Nevertheless, some still consider both the cast
metal posts and glass fiber posts to be cost-effective
because they successfully retain teeth for long periods.38

The preferences of dentists concerning luting strate-
gies for posts were mainly for resin-based agents. A
systematic review of in vitro studies that used different
luting strategies and different bond strength tests re-
ported that the use of a self-adhesive resin-based luting
agent improved the retention of glass fiber posts in root
canals.16 Enhanced adhesive procedures are now
possible through the use of adhesive luting systems in
combination with prefabricated posts and direct core
foundations.17 The luting of prefabricated posts using an
adhesive luting system could result in greater retention,
less marginal microleakage, and good marginal seal,
preventing reinfection of the tooth18-21 and possibly
resulting in improved clinical performance.22,23

Some surveys reported that general dentists, special-
ists, and dental students from the United States, Sweden,
Germany, Saudi Arabia, and India are under the
impression that the placement of a post reinforces ETTs
and reduces fracture probability.4,27,46,47,51-53,55,56 This
finding was also reported in Lithuania and Northern
Ireland.5,54 However, it is at odds with current evidence-
based investigations, which have reported that posts do
not reinforce ETTs6,7 as the purpose of a post is only to
retain the core or the restoration.8
Girotto et al
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Limitations of this systematic review included that
only studies in English were evaluated, that the included
studies had different objectives, making it difficult to
compare among them and to explore different outcomes
related to the restoration of ETTs. Most of the studies
judged as “Unclear” related to missing data within the
completed questionnaires, indicating that it was not
possible to know how missing data were handled or the
impact of this on the results. This domain is important
because a substantial amount of missing data from
unanswered items may introduce bias into the original
studies and their inherent observations.

CONCLUSIONS

Based on the findings of this systematic review, the
following conclusions were drawn:

1. The restorative preferences related to posts changed
over time, from the use of cast posts to prefabricated
ones or the use of both posts and seem to be
influenced by experience and postgraduate training.

2. The results should be interpreted with caution
because most of the studies judged as “Unclear”
related to missing data, which could introduce bias
and jeopardize the reliability of the data.
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