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Purpose: This literature review aimed to find answers to relevant questions regarding
the clinical outcome of endontically treated teeth restored with fiber posts. Materials
and Methods: All clinical studies published since 1990 in journals indexed in
MEDLINE were retrieved by searching PubMed with the query terms “fiber posts and
clinical studies.” The reference list of the collected articles was also screened for
further relevant citations. The strength of the evidence provided by the reviewed
papers was assessed according to the criteria of evidence-based dentistry. Results:
Five randomized controlled trials (RCTs) on fiber posts have been published in peer-
reviewed journals. A meta-analysis is not applicable to these studies since they do not
address the same specific clinical question. Retrospective and prospective trials
without controls are also available. Conclusions: Two RCTs indicate that fiber-
reinforced composite posts outperform metal posts in the restoration of endontically
treated teeth. However, this evidence cannot be considered as conclusive. Longer-
term RCTs would be desirable. The placement of a fiber-reinforced composite post
protects against failure, especially under conditions of extensive coronal destruction.
The most common type of failure with fiber-reinforced composite posts is debonding.
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As with any newly introduced dental material or
procedure, it is necessary to validate through clin-
ical studies the use of fiber posts in the restoration of
endodontically treated teeth (ETT). In vitro tests, par-
ticularly those involving fatigue cycles, aging proce-
dures, or finite element analysis models, have the po-
tential to predict the clinical outcome. However,
laboratory findings should be confirmed by clinical
evidence collected through in vivo studies with a ret-
rospective or a prospective design.
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A systematic review on root canal posts for the
restoration of root-filled teeth was prepared by Bolla et
al and recently published in The Cochrane Library.! The
primary objective of this review was to compare the clin-
ical failure rates of different types of posts, including
metal versus nonmetal posts and cast versus prefabri-
cated metal posts. Only 1 randomized controlled trial
(RCT) was considered to fulfill the primary objective, in-
dicating that carbon fiber posts resulted in a significantly
lower failure rate in comparison with cast posts.?
However, Bolla et al found the study’s inclusion criterion
of “tooth with important loss of structure” too generic
and suggested that it should have been more precisely
defined in terms of number of residual dentin walls.!

The overall conclusion of Bolla et al’s review was that
more RCTs with at least 3 years of follow-up would be
needed to confirm the superiority of fiber post restora-
tions and, particularly, to assess the influence of the re-
maining tooth structure on the treatment outcome.

It should, however, be noted that the review, although
highly comprehensive and thorough, includes articles
published up to September 2005 at the latest. The pre-
sent literature review was therefore conducted with the
intention to provide an update to Bolla et al’s review by
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Table 1 Summary of the Retrospective Clinical Trials Published in Peer-Reviewed Journals

Amount of
Mean No. of residual

observation teeth  coronal Fiber post Type of Tooth  Failure
Study period included structure manufacturer fiber post Type of restoration type rate
Fredrikssonn etal, 32mo 236 NS Composipost Carbon All-ceramic/metal-ceramic  All teeth 2%
19987 (RTD) full crown
Direct composite restoration

Ferrari et al, 31 mo 1,304 NS Composipost Carbon All-ceramic/metal-ceramic ~ All teeth  3.2%
20008 Aestheti-Post Full crown

Aestheti-Plus (RTD) Quartz
Ferrari et al, 90mo 985 NS Composipost Carbon All-ceramic/metal-ceramic  All teeth 8%
2007° Aestheti-Post Quartz Full crown

Aestheti-Plus
Hedlund et al, 26 mo 65 NS Composipost Carbon All-ceramic/metal-ceramic ~ All teeth 3%
20030 Endopost (RTD) Full crown/veneers
Segerstrom et al, 79 mo 99 NS Composipost Carbon Metal-ceramic All teeth  32.20%

2006'"

Full crown/direct resin
restoration

NS = not specified.

including studies published in the last 2 years. The
more particular objective was to verify whether the
most recent literature effectively responds to clinical
questions regarding the use of fiber posts that were still
unanswered according to the previous study.

Materials and Methods

A MEDLINE search was conducted to retrieve all clin-
ical studies on the use of fiber posts for the restoration
of ETT published since 1990, when these materials
were introduced.

The literature search aimed to find answers to the
following clinical questions:

1. Do fiber posts represent a valid alternative to metal
posts in the restoration of ETT?

2. Under what conditions of residual tooth structure can
post placement be considered beneficial?

3. What is the most common type of failure for ETT that
have been restored using fiber posts?

The electronic database PubMed was used for the
search, using “fiber posts and clinical studies” as query
terms. The reference lists of the retrieved articles were
also screened for further relevant citations.

Two of the authors independently reviewed the ar-
ticles. To assess the quality of the studies, it was veri-
fied whether the following criteria were met:

1. The number of patients per group, the type of re-
stored teeth, and patient characteristics at baseline
were reported.

2. The restorative procedure and materials were de-
scribed in detail.

3. Patients were randomly assigned to the different
treatment groups.

4. In prospective studies, loss to follow-up and survival
rate were indicated.

Further, the level reached by the study on the lad-
der of evidence was considered.

From a chronologic point of view, the first informa-
tion on the clinical use of fiber posts became available
in the form of case reports, case series, and retro-
spective studies published in non-refereed journals.3-6
However, these studies were excluded from the review
because, although numerically relevant, some of them
lacked a precise definition of the case selection crite-
ria, the clinical procedure followed, or the parameters
used to assess the clinical outcome.

Only peer-reviewed scientific papers published in
journals indexed in MEDLINE were considered.

Results
Retrospective Studies

The retrospective studies described in Table 1 applied
more rigorous selection and evaluation criteria.
Fredrikssonn et al” evaluated the clinical outcome of
Composiposts over a 2- to 3-year period. The study in-
cluded 236 patients (91 men, 145 women), treated
within 1 year by 7 Swedish dental clinicians. A total of
236 restored teeth (130 maxillary, 106 mandibular)
were evaluated at an average interval of 32 months
(range: 27 to 41 months). Each patient had his or her
own recall program. The type of final restoration (metal-
ceramic crowns in 80% of the cases, ceramic crowns
in 10%, and composite restorations in 10%) and the
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type of antagonist tooth or restoration were reported.
However, no information was provided on the bonding
system, cement, or composite resin for core buildup
used for the restorations, most likely because several
clinicians operating in different clinical settings were
involved in the study. Radiographic evaluations of the
treated tooth and the contralateral tooth, if present,
were carried out. Finally, Plaque Index, Gingival Index,
Bleeding Index, probing depth, and bone height were
measured, and any change from baseline conditions
was recorded. The parameters for clinical success were
defined as follows: retention of the restoration, no ob-
jective or radiologic sign of endodontic failure, no post
dislocation, and no post or root fracture. The success
rate was 98%. Five teeth (2%) had to be extracted for
reasons unrelated to the post system used. No statis-
tically significant difference was reported in the as-
sessed parameters either between treated and control
groups or from baseline to final recall in restored teeth.
The only significant difference was between treated
teeth and contralaterals in the bone height measured
on radiographs on the mesial aspect of the tooth.

In a retrospective study, Ferrari et al® evaluated the
survival rate of 1,304 fiber post restorations performed
by 3 operators over periods ranging from 1 to 6 years.
The posts used were 804 Composiposts, 215 Aestheti-
Posts, and 249 Aestheti-Plus posts, bonded with 4 dif-
ferent adhesive cement combinations. Information re-
garding tooth type and position, adhesive/cement
system, and type of post was provided. Success was de-
fined based on the following clinical and radiographic
parameters: restoration in situ, no clinical or radiologic
lesions resulting from the technique, absence of post
displacement or decementation, and absence of post
or root fracture. Forty-one teeth failed. In 25 cases, fail-
ure was caused by post decementation. In 16 cases,
failure of the endodontic treatment was observed. The
overall success rate was 96.8%. The authors pointed out
that the failures caused by post decementation oc-
curred in teeth retaining less than 2 mm of residual
coronal dentin. In all cases of failure, teeth could be re-
stored to function through post recementation.

Again with a retrospective design, the clinical per-
formance of 3 types of fiber posts was assessed over a
period of 7 to 11 years in the same patients of the pre-
viously mentioned study.® Nine hundred eighty-five
posts were included in the study: 615 Composiposts, 160
Aestheti-Posts, and 210 Aestheti-Plus posts were placed
into ETT. Four combinations of adhesive systems and lut-
ing agents were evaluated. Endodontic and prostho-
dontic results were recorded. A 7% to 119% failure rate
was recorded for the 3 types of posts. Seventy-nine
failures were noted. Thirty-nine were caused by failure
of the endodontic treatment. Other failures consisted of
1 root fracture, 1 post fracture, 17 crown dislodgments,
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and 21 post debondings. The results indicated that fiber
posts in combination with adhesive cements can be
used routinely for restoring ETT. Mechanical failure of
teeth restored with fiber posts can be related to the pres-
ence of a reduced amount of residual coronal structure.

Teeth restored with Composiposts were evaluated
retrospectively by Swedish researchers.’%!

Hedlund et al reported a 3% failure rate over an av-
erage clinical service of 2.3 years for Composiposts
(97%) and Endoposts (3%).1°

The study by Segerstrom et al'! included 99
Composiposts placed from 1 month to 10 years previ-
ously, with a mean service time of 6.7 years. Only 25 pa-
tients could be clinically examined, while for the other
patients data were retrieved from records. Although
about three quarters of the patients were lost to follow-
up, it was concluded that the survival time of teeth re-
stored with Composiposts was shorter than that pre-
viously documented for cast posts. No testing of cast
post-and-core restorations was performed in this in-
vestigation for control purposes.

None of the mentioned retrospective trials was in-
cluded in Bolla et al’s review,' which focused on RCTs.

Prospective Studies

Table 2 provides a summary of the studies with a
prospective design. In a trial started in 1995 with results
at 45 months, Glazer'? evaluated the clinical behavior
of 59 post restorations carried out for 47 patients. The
fiber posts used were Composiposts and Endoposts
from the University of Montreal. Each tooth was cov-
ered with a metal-ceramic crown. Details were given
on the materials used and the clinical procedures fol-
lowed, as well as regarding patient subdivision ac-
cording to age and teeth distribution. The study did not
include molars. The selected teeth presented a tissue
loss of at least 509%; a 2-mm-high ferrule of dentin was
preserved at the coronal level. Complete data were
collected for 52 teeth in 42 patients, because the re-
maining patients did not present for all yearly recalls.
All clinical evaluations were performed by the same op-
erator according to well-defined objective and radio-
graphic parameters of success. Two failures resulted
from unsuccessful endodontic treatment and 2 were
failures of the restorative procedure (1 post debond-
ing, 1 crown decementation), without root fractures.
Failure data were statistically processed. The overall
success rate was 89.6%, and the average survival time
was 43.4 months. Anterior teeth had the most favorable
clinical behavior, whereas the least positive outcome
was noted for mandibular premolars.

The clinical performance of 3 different types of
translucent posts (Aestheti-Plus, DT, FRC Postec) was
evaluated during a follow-up period of 2 years.'® In this
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Table2 Summary of the Prospective Clinical Trials Published in Peer-Reviewed Journals

Amount of
Mean No. of residual Fiber post
observation teeth coronal brand name and Type of Tooth Failure
Study period included structure manufacturer fiber post Type of restoration type rate
Glazer, 20002 28 mo 59 NS Composipost (RTD) Carbon All-ceramic/metal- All teeth 7.7%
ceramic full crown
Mannocci et al, 36 mo 117 Class Il Composipost Carbon Direct composite/ Premolars 6%
2002 premolars Metal-ceramic crown
Malferrari et al, 30 mo 180 NS Aestheti-Plus (RTD) Quartz All-ceramic/metal- All teeth 1.7%
2003™ ceramic full crown
Monticelli et al, 24 mo 225 2 walls Aestheti-Plus, Quartz All-ceramic full crown Premolars 6.2%
2003'° remaining DT (RTD) Glass
FRC Postec
(lvoclar-Vivadent)
Naumann et al, 24 mo 105 1-5 walls Luscent Anchor Glass All-ceramic/metal- All teeth 12.8%
2005'6 remaining (Dentatus) ceramic full crown
FibreKor
(Jeneric Pentron)
Naumann et al, 39 mo 149 NS Luscent Anchor Glass All-ceramic/metal- All teeth 19.7%
2005"7 FibreKor ceramic full crown
Grandini et al, 30 mo 100 Anterior teeth: DT Direct composite All teeth 0%
20058 50% residual Quartz
sound tooth
structure
Posterior teeth:
2-3 sound
walls
Cagidiaco et al, 24 mo 162 NS Composipost Carbon All-ceramic/metal- All teeth 7.3%
2008'° ceramic full crown
Ferrari et al, 20072° 24 mo 120 1-4 walls, DT vs no post Quartz All-ceramic/metal- Premolars 7.5%
ferrule, ceramic full crowns
no ferrule
Cagidiaco et al, 36 mo 120 1-4 walls, DT vs no post Quartz All-ceramic/metal- Premolars 9.1%
2007% ferrule, vs Ever Stick ceramic full crowns
no ferrule (Stick Tech)
Schmitter et al, 14 mo 50 vs 50 NS Glass-fiber posts Glass Full crown All teeth Glass
20072 (ER, Brasseler) vs fiber:
metal screw posts 6.5%
(BKS, Brasseler) Metal
SCrew:
24.6%

NS = not specified.

study, premolars were tested. Three groups of 75 pa-
tients were formed, and each patient received a fiber
post-composite core restoration covered with a porce-
lain crown. Aestheti-Plus and DT posts were bonded
with a light-curing adhesive and a dual-curing resin
cement, while self-curing materials were used for FRC
Postec. Clinical and radiographic examinations were
performed after 6, 12, and 24 months. Eight post
debondings (3.5%) occurred at removal of the provi-
sional crowns in teeth with less than 2 mm of dentin
structure left at the coronal level. In all of these cases,
the post was successfully reluted. Failure of the en-
dodontic treatment was recorded in 6 premolars.
Statistical analysis did not find any significant differ-
ence in the survival rate among the posts tested.
Another study' evaluated the 30-month clinical
outcome of 180 ETT restored with Aestheti-Plus posts.

Posts were luted with All-Bond 2 adhesive system and
C&B resin cement. The core was built-up with Core-
flo or Bis-Core and covered with all-ceramic or metal-
ceramic crowns. Parameters considered as clinical
failures were post decementation, detachment, or frac-
ture; core or root fracture; and crown or prosthesis de-
cementation. Evaluations were repeated at 6, 12, 24,
and 30 months. The overall success rate was 98.3%.
One cohesive failure and 2 adhesive fractures (1.7%)
occurred during the removal of the provisional crown.
The involved teeth were restored to clinical service. No
root fracture was reported. A survival analysis of the
data was performed with the Kaplan-Meier test. Based
on the collected data, the authors concluded that the
use of Aestheti-Plus posts for the restoration of ETT
was clinically safe.
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The studies by Glazer et al,'? Monticelli et al,'® and
Malferrari et al'*were not included in the Bolla et al re-
view' because they followed only 1 group of patients.

Grandini et al'® presented a 2-year preliminary clin-
ical report on the use of fiber posts and direct resin
composites for restoring ETT. Thirty-eight anterior and
62 posterior ETT were selected. DT posts were bonded
with a 1-step adhesive (Bisco) and DuoLink dual-cure
resin cement (Bisco). Direct restorations were per-
formed using a micro-hybrid composite resin (Gradia
Direct). Patients were recalled after 6, 12, 24, and 30
months, and the restorations were assessed according
to clinical and radiologic criteria. After 30 months, 4
teeth exhibited periapical lesions, 5 showed chipping
of the composite resin, and 6 had slight marginal stain-
ing. Based on these findings, the authors concluded
that in a short-term period, direct composite resin
restorations represent a viable treatment option. The
trial by Grandini et al'® was excluded from Bolla et al's
review' because treatment was not randomized.

Naumann et al'® reported on the survival of teeth af-
fected by varying degrees of hard tissue loss and re-
stored using tapered or parallel-sided posts. Eighty-
three patients received a total of 105 posts. A
dual-curing hybrid composite was used as the luting
material, EBS-Multi was used as the adhesive system,
and Clearfil Core was used for abutment buildup.
Restored teeth were followed for a minimum of 24
months. The results showed that 3.8% of the restora-
tions failed after 12 months. The failure rate increased
to 12.8% after 24 months. The most frequent failure pat-
tern was post fracture. No significant difference in fail-
ure frequencies emerged between the 2 types of posts.
This study was excluded from Bolla et al’s review' be-
cause only glass-fiber posts were tested.

More recently, Naumann et al' tried to identify risk
factors for restoration failures by evaluating the survival
of 3 types of glass-fiber posts (2 tapered and 1 paral-
lel-sided) applied in teeth with different stages of hard
tissue loss. One hundred forty-nine posts were fol-
lowed up in 122 patients for 5 to 56 months. Higher fail-
ure rates were found for anterior teeth compared with
posterior, for teeth with no proximal contacts com-
pared with those having at least 1 proximal contact, and
for teeth restored with single crowns compared with
those restored with fixed partial dentures.

Cagidiaco et al'® evaluated the 2-year outcome of
fiber post-composite core restorations. The effect of
baseline factors (tooth type, number of residual coro-
nal walls, type of final restoration) on restoration fail-
ure was assessed. The consecutive sample included
150 patients. A total of 162 teeth were restored. After
23 to 25 months, all patients were evaluated. Logistic
regression analysis was used to identify the combined
effect of the variables recorded at the baseline exam-
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ination (P=.05). The reported failure modes were post
debonding (7 cases, 4.3%) and failure of the endodontic
treatment (5 cases, 3.0%). Logistic regression analysis
did not ascertain statistical significance of any of the
variables recorded at baseline. It was concluded that
fiber post-retained restorations had a satisfactory 2-
year clinical outcome.323.24

Four RCTs?'® were considered in Bolla et al’s review.

In a clinical trial by Ferrari et al,? 100 ETT received
fiber post-retained restorations (group 1). The other
teeth (n = 100) were restored with cast posts and cores
(group 2). All teeth were covered with porcelain-fused-
to-metal crowns. All clinical procedures were per-
formed by the same operator. Patients were recalled at
6 months and 1, 2, and 4 years. Some patients were also
evaluated between recalls, in coincidence with periodic
oral hygiene sessions or regular 6-month checkups. At
recalls, intraoral and radiographic examinations were
performed. Success parameters were defined as fol-
lows: restoration in situ, no clinical or radiologic lesions
caused by the technique, absence of post displacement
or decementation, and absence of post or root fracture.
In group 1, the loss to follow-up over 4 years was 3%.
A 95% success rate was reported. Failure of the en-
dodontic treatment occurred in 2% of the cases. In
group 2, loss to follow-up was limited to 2%, and an 84%
success rate was recorded. Nine percent of the re-
stored teeth underwent root fracture. Other failures
were the result of periapical endodontic lesions (3%) or
post displacement (2%). The statistical analysis showed
a significant difference in failure rate between the 2
groups (P<.001). It also emerged that in the presence
of cast posts and cores, root fractures were unrestor-
able. Conversely, for fiber post-retained restorations, in
all cases of failure, the teeth could be restored to func-
tion through post recementation, preceded by en-
dodontic retreatment as needed.

According to Bolla et al,' the RCT by Ferrari et al? ful-
filled the primary objective of comparing the failure rate
of metal versus nonmetal posts. However, the method
of randomization was not specified, and the inclusion
criteria lacked a precise quantification of the tooth
structure loss in terms of retained dentin walls.

King et al®® assessed the clinical performance of a
carbon fiber-reinforced (CFRC) endodontic post (n =
16) in comparison with a conventional prefabricated
metallic post (n = 10). Four failures were recorded in
the CFRC post group at 24, 29, 56, and 87 months,
compared with 1 failure in the control group at 84
months. The authors concluded that post-retained
crowns using carbon material and a composite resin
luting agent do not perform as well as conventional pre-
cious alloy posts. However, the small size of the exper-
imental groups and the lack of statistical analysis of the
data somewhat limited the strength of the results.
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Restoration with a fiber post and composite resin
was shown to be a better option than an amalgam
restoration.* In this study, 2 experimental groups of en-
dodontically treated premolars were evaluated: 109
teeth were restored with amalgam and 110 with fiber
post and composite. No statistically significant differ-
ence was found between the proportion of failed teeth
in the 2 groups. Significant differences were observed
between the proportion of root fractures and caries,
with more root fractures and a lower frequency of
caries lesions observed in the teeth restored with amal-
gam at the 5-year recall.

Mannocci et al'® aimed to compare the survival rates
of endodontically treated premolars restored with full-
crown coverage or a direct composite. The authors
evaluated 2 experimental groups: 60 teeth restored
with composite direct restorations (group 1) and 57 re-
stored with metal-ceramics (group 2). Failures were
categorized as root fracture, post fracture, post dece-
mentation, clinical and/or radiographic evidence of
marginal gap between tooth and restoration, and clin-
ical and/or radiographic evidence of secondary caries
contiguous with restoration margins. No failures were
reported at the 1-year recall. Decementations (1 in
group 1, 2 in group 2) and clinical/or radiographic ev-
idence of marginal gap between tooth and restoration
(3ingroup 1, 1in group 2) were the only failure modes
observed at the 2- and 3-year recalls, with no signifi-
cant differences between the groups. In Bolla et al's re-
view,! this RCT was found to be the only study ad-
dressing the secondary issue of the influence of the
coronal restoration on the failure rate of posted teeth.

A randomized clinical trial of a glass fiber-reinforced
post and a metal screw post was recently published.??
The following parameters were recorded: tooth type
(anterior versus posterior), length of the post in rela-
tion to root length, extent of coronal tooth destruction,
ferrule height, type of restoration, and presence of an-
tagonist contacts. The 1-year survival rate of fiber-re-
inforced post restorations was 93.5%. No root fracture
was reported in the presence of fiber posts. Conversely,
in the metal screw post group, the survival rate was
75.6%, and unfavorable complications, such as root
fracture, were more frequent. Tooth type and degree
of coronal tooth destruction influenced the survival of
metal screw posts but did not affect the 1-year clinical
service of fiber post restorations.

Two recent clinical trials also investigated the role of
the residual coronal dentin and of the presence of a 2-
mm-high ferrule on the 2- and 3-year survival rate of
endodontically treated premolars restored with and
without fiber posts. Teeth were then covered with
porcelain-fused-to-metal crowns.?0:2!

The aim of the 2-year prospective clinical trial was
to assess whether the amount of residual coronal

dentin and the placement of a fiber post had a signif-
icant influence on the survival of restored pulpless
premolars.?% A sample of 240 patients provided 6
groups of 40 premolars in need of endodontic treat-
ment. The following experimental groups were de-
fined, based on the amount of dentin left at the coro-
nal level, and on the presence or absence of a ferrule:
group 1: all coronal walls were left intact; group 2:
three coronal walls were preserved; group 3: two coro-
nal walls were maintained; group 4: only one coronal
wall was present; group 5: ferrule effect—no coronal
wall was retained, although a collar of dentin at least
2 mm in height was preserved circumferentially; and
group 6: no ferrule effect—no coronal wall retained
and less than 2 mm of dentin present circumferentially.
Within each group, in half of the teeth selected at ran-
dom, a DT Light Post (RTD) post was luted inside the
root canal with Prime&Bond NT Dual Cure adhesive
system and dual-cure resin cement Calibra (Dentsply
Caulk). In the remaining half of the premolars, no post
was placed. All teeth were covered with a porcelain-
fused-to-metal crown. Cox regression analysis was
applied to assess the influence on failure rate of the
presence or absence of the post as well as of the
amount of residual coronal dentin. No root or post
fractures and no failures of the core buildup were
recorded in post-retained restorations. The failure
modes reported for these teeth were post debonding
(9 cases) and failure of the endodontic treatment (2
cases) in combination with post decementation. All
failures occurred in teeth retaining only the ferrule
(group 5) or deprived even of that protective effect
(group 6). In the absence of the post, 36 failures were
recorded, 12 in group 6, 10 in group 5, 6 in group 4, 6
in group 3,and 2 in group 2. In 9 cases, failure was the
result of root fracture, while the other 27 failures were
caused by crown displacements. In 6 cases, failure of
endodontic treatment was also reported. Posted teeth
had a significantly higher success rate than those re-
stored without a post. Kaplan-Meier plots showed that
the amount of residual coronal dentin had an influence
on the failure-free time of the restorations. Cox re-
gression analysis revealed that regardless of the
amount of coronal hard tissue loss, post placement re-
sulted in a significant reduction of failure risk for en-
dodontically treated premolars.

The aim of a 3-year clinical trial was to assess
whether the amount of residual coronal dentin and the
placement of Ever Stick fibers or a fiber post had a sig-
nificant influence on the survival of restored pulpless
premolars.2' Ever Stick fibers were proposed as an al-
ternative to fiber posts for restoring endodontically
treated teeth.?5-2° A sample of 360 patients provided 6
groups of 60 premolars in need of endodontic treat-
ment. Groups were defined based on the amount of
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Table 3 Retrospective and Prospective Clinical Trials Comparing Fiber Posts and Metal Posts for the Restoration of Endodontically Treated Teeth

Amount of
Mean No. of residual
observation  teeth coronal Fiber post Type of Tooth
Study period  included structure manufacturer fiber post  Type of restoration type Failure rate
Ferrari et al, 20008 48 mo 100 vs 100 NS Composiposts Carbon All-ceramic/metal-  All teeth Composipost:
(prospective) (RTD) vs cast post ceramic full crown 2%
and core Cast: 9%
King et al, 200323 87 mo 10 fiber vs NS Carbon posts vs Carbon Full crown All teeth Carbon: 40%
(retrospective) 16 metallic cast metallic posts Cast: 4%
posts
Mannocci et al, 60mo 110vs 109 Class Il Carbon posts vs AMG  Carbon Direct composite Premolars Carbon: 3.8%
2005 (prospective) premolars AMG: 2%
Schmitter et al, 200722 14 mo 50 vs 50 NS Glass fiber posts Glass Full crown All teeth Glass fiber: 6.5%
(prospective) (ER, Brasseler) vs Metal screw: 24.6%

metal screw posts
(BKS, Brasseler)

NS = not specified. AMG = amalgam

dentin left at the coronal level. Within each group, in
20 teeth selected at random, a fiber post was inserted
inside the root canal. In 20 premolars, Ever Stick fibers
were placed, whereas in the remaining 20 teeth no en-
docanalar retention was provided. All premolars were
covered with crowns. Cox regression analysis showed
that regardless of the amount of residual coronal
dentin, the presence of an endocanalar retention was
a significant factor for the survival of root-treated
crown-covered premolars. The decrease in failure risk
was higher when DT posts were placed than when Ever
Stick fibers were used.

Discussion

The clinical evidence currently available on fiber posts
reaches the second highest level according to both the
guidelines of the Agency for Health Care Policy and
Research®® and the classification of Richards and
Lawrence.?!

Five randomized controlled trials on fiber post
restorations have appeared in peer-reviewed jour-
nals.21322-24 |n both classifications mentioned, the
strongest evidence is represented by a meta-analysis
or a systematic review of multiple randomized con-
trolled studies.33! However, with regard to fiber
post-retained restorations, a systematic review or
meta-analysis is currently not feasible, since the few
RCTs available did not address the same specific clin-
ical question and tested fiber post placement against
different control treatments, such as cast metal post,?
screw metal post,?2 amalgam,?* or no endocanalar re-
tention.?%?" In another RCT by Mannocci et al,'® the in-
fluence of the coronal restoration on the survival of ETT
was assessed by comparing direct composite with full
cast coverage.
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With regard to the comparison of fiber posts with
metal posts (cast posts and cores,?® luted,’®% and
screwed posts??), 1 retrospective® and 4 prospec-
tive?132223 clinical studies are available (Table 3).

After reviewing the studies published up to
September 2005, Bolla et al' concluded that more RCTs
were needed to confirm the superiority of fiber-rein-
forced post-and-core systems.

An RCT comparing a glass-fiber post and a parallel-
sided titanium screw was recently published and re-
vealed that the short-term clinical performance of the
glass-fiber post was superior to that of the metal
screw.?? The study appears reliable with regard to sam-
ple selection, definition of coronal tooth destruction,
method of randomization, dropout rate, and blinding of
the examiner until radiographic examination. However,
a possible limitation to the strength of the evidence may
be found in the relatively short observation period of
only 1 year. Bolla et al' recommend that future RCTs
should provide at least 3 years of follow-up.

Clearer indications emerge concerning the failure
patterns of restorations with fiber posts versus metal
posts. Unfavorable complications, such as root fracture
requiring tooth extraction, are more frequent with
metal posts.2822

Conversely, prospective and retrospective clinical
studies have shown that debonding is the most com-
mon type of failure with fiber posts.?7-91214-17.19-22| ggg
of retention may result from failure of the bond to root
canal dentin, which was proved to be less reliable than
adhesion at the coronal level.32-%6 Also, delamination
between luting material and the adhesive may
occur.3’Removal of the provisional crown is the clini-
cal step during which post debonding most commonly
occurs.' Several studies have pointed out the re-
versibility of this type of failure, which can be solved by
post reluting.289.1519-21
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In the study by Bolla et al,' attention was drawn to-
ward the relevance of tooth structure loss, and it was
recommended that the outcomes of the different
restorative systems be assessed with reference to the
number of residual dentin walls. The need to more
precisely define the anatomic criteria for tooth inclu-
sion was therefore emphasized.

The influence of the retained coronal structure on the
survival of ETT was recently investigated by 2 prospec-
tive clinical trials.2%?' These studies highlighted the
protective role of fiber post placement against the risk
factor represented by the presence of a reduced
amount of coronal dentin.2%?! Under such conditions,
ETT appeared to be susceptible to fracture over a 3-
year clinical service period in the absence of the post.?’
Conversely, with post-restored teeth, post debonding
was the only failure described. This was a more favor-
able pattern, since it is restorable by post rebonding.?’

Confirmatory evidence was provided to the finding
of previous laboratory studies®238-52 that the preserva-
tion of the ferrule effect positively contributes to load-
carrying ability and survival of restored ETT. A ferrule
has been defined as a 1.5- to 2-mm-high vertical band
of tooth structure at the gingival aspect of a crown
preparation, which adds to retention and provides a re-
sistance form, increasing fracture resistance and en-
hancing the longevity of the restoration.5? The effective
role of the ferrule, formerly demonstrated for cast posts
and cores,*® was recently documented for bonded post
restorations.20:2!

In the RCT of Schmitter et al,?? the degree of coro-
nal destruction emerged as a risk factor for failure of
metal screw-retained restorations, whereas the survival
of fiber post restorations did not appear to be influ-
enced. However, it should be considered that the fol-
low-up was limited to 1 year. An influence of the resid-
ual crown tissue in the outcome of fiber post
restorations may have emerged over a longer obser-
vation time.

Further risk factors for failure of fiber post restora-
tions were identified as tooth type (with anterior teeth
being at higher risk than posterior teeth), absence of
proximal contacts, and restoration with a single crown
compared with a fixed partial denture.'”

Other relevant clinical aspects of ETT deserve further
attention, such as the influence of post extension in-
side the root and of crown proportions in the mesiodis-
tal, buccolingual, and gingivo-occlusal dimensions. In
the clinical trial by Schmitter et al,?? the length of the
post in relation to root length was not found to be a sig-
nificant factor for failure of either fiber or metal posts.
However, it should be considered that 1 year may be
too short a time for the clinical relevance of this vari-
able to emerge.

Conclusions

The review of the available clinical evidence on the use
of fiber posts for the restoration of endodontically
treated teeth leads to the following conclusions:

1. Two randomized controlled trials currently indicate
a superior performance of fiber posts compared with
metal posts in the restoration of endodontically
treated teeth. However, this evidence cannot be con-
sidered as conclusive; longer-term clinical trials tak-
ing into consideration the influence of the residual
coronal structure on the clinical outcome of the dif-
ferent restorative systems are still needed.

2. Recent prospective clinical trials indicate that the
placement of a fiber post may play a protective role
against restoration failure, especially under condi-
tions of substantial coronal destruction, such as in
teeth retaining only a 2-mm-high ferrule or even
deprived of the ferrule effect.

3. The most common type of failure when using fiber-
reinforced composite materials is post debonding,
while root fracture is a rare event for endodontically
treated teeth restored with fiber posts.
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