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Fiber Posts Cemented With Adhesive Systems:
A Minimally Invasive and Aesthetic Alternative
Luiz Felipe Valandro, DDS, MSc*  Marco Cícero Bottino, DDS†  Karla Zanini Kantorski, DDS, MSc‡  Marco Antonio Bottino, DDS, PhD§
he primary advantage of using adhesive
techniques lies within the material’s ability
to facilitate the preservation of critical dental
structures. Coronal reconstruction with quartz
fiber intracanal posts and bonding agents has
made it possible to preserve maximum
amounts of dental structures and greatly
reduce the risk of root fracture. The use of traditional cast dowel techniques implies greater
wear of remaining structures and may result in
undesirable stresses at the root level. This article presents considerations that must be
addressed when reviewing the viability of
reconstructing the fragile coronal section using
fiber posts and adhesive systems.
Root anchorage in endodontically treated
teeth has been discussed thoroughly, particularly with respect to the risk of root fracture,
due to the inherent loss of dental matter and
the resulting increased fragility. It is fundamental to mention that the intracanal retention
alone does not strengthen the remaining radicular beyond a mere modification of the distribution of tension under functional loads. The
conservation of the dentin structure should,
therefore, be the primary objective of all
intraradicular restorations.1
In order to develop a condition that may
reduce the risk of fracturing endodontically
treated teeth, it is extremely important that this
anchorage technique utilize a minimally invasive approach. The use of intracanal posts with
similar mechanical properties (module of elasticity) to the dentinal tissue associated with an
adhesive technique (eg, bonding agents, resin
cements, resin composite), in such a way that
different substrates involved in the restorative
procedures are bonded together, can be an
effective technique.2,3
A nonmetallic intraradicular post composed of carbon fibers (36%) is disposed longitudinally and immersed in epoxy resin
(64%) (ie, ComposiPost, Bisco, Schaumburg,
IL). Since aesthetics are generally compromised by the dark, grayish substructure, quartz
fiber posts were introduced to provide a viable
alternative. Both carbon fiber (ie, Composi-

T

Post, Bisco, Schaumburg, IL), quartz fibercovered carbon fiber (ie, Aestheti-post, Bisco,
Schaumburg, IL), and quartz fiber posts (eg,
Aestheti-plus, Light-Post, DT Light-Post,
Bisco, Schaumburg, IL) are classified as fiber
posts. These materials are composed using
single-direction, presheared fibers bonded by
epoxy resin that contains the same geometric
configuration. An exception is the D.T. LightPost (Bisco, Schaumburg, IL), which contains
a double tapered configuration. According to
their mechanical properties, the fiber post variants share similar characteristics (eg, high
shear and tensile strength values, Young’s
Modulus similar to dentin, and higher flexural
strength than metallic posts) in a near uniform
distribution of stress across the remaining root
structure. The stress concentration levels have
been reported for prefabricated metallic and
ceramic posts.4,5
Long-term clinical studies have shown significant evidence that reconstruction utilizing
fiber-based intracanal posts (ie, carbon, quartz)
and adhesive systems for cementation
decreases the risk of root fracture.6,7 This article presents a technique for the restoration of
endodontically treated teeth using opaque and
translucent quartz fiber intraradicular posts
associated with adhesive materials (eg, bonding agents, resin cements, composite resin).

Figure 1. Case 1. Preoperative appearance of the
compromised dentition.

Figure 2. The preexisting composite was displaced
(#11[23] and #21[34]). The gutta-percha was
removed using the enlargement drill and the
canals were prepared.

DISCUSSION
Considering that the risk of endodontic retreatment has been estimated at 8% to 15% for
teeth restored using prefabricated posts or cast
metal posts, it is important to note that the
fiber-based prefabricated posts provide easy
access to root canals for retreatment as its constituent structures (ie, fiber and epoxy resin)
are easily worn out with the use of burs.8
The modern generation of adhesive systems is based on acid etching with removal of
smear layer plugs and demineralization of
intracanal dentin. This increases the dentin
surface available for adhesion, and the added
infiltration of hydrophilic monomers facilitates
development of a hybrid layer. This condition

Figure 3. The dental structures were subsequently
etched with 32% phosphoric acid for 15 seconds.

Figure 4. The adhesive system was applied using
microapplicators to reduce the risk of excessive
adhesive application.
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provides micromechanical retention of the
bonding agent, which also bonds to the resin
cement, the fiber post, and the composite
resin. According to past research, this bonding
between restorative materials and dental substrates is responsible for the formation of a
single block. A radicular anchorage that contributes to homogeneous stress distribution in
the root is developed, decreasing the risk of
fracture and marginal microleakage.2,6,7,9,10
The aesthetics provided by translucent or
opaque quartz fiber posts assists in the delivery of natural-looking, all-ceramic prostheses.
When selecting a ceramic post system, the clinician must consider the variations in Young’s
Modulus—ceramic posts are much more rigid
than dentin (higher Young’s Modulus). This
factor will contribute to the concentration of
stress on the root canal and increase the risk of
fracture. The inability to properly condition
the ceramic surface must also be considered to
ensure that the zirconium substructures remain
compatible with traditional bonding proce-

dures (ie, hydrofluoric acid, sandblasting).
Ceramic posts do, therefore, present difficulty
in bonding with resin cements and may compromise the formation of a block with other
structures, as well as the uniform dissipation
of stresses along the root canal. In the event of
endodontic retreatment, the fiber posts are easily removed using a drill, while the zirconium
posts can only be removed with great difficulty even when using a diamond bur.4,11,12
When stress is induced until fracture, it is
preferable that the fracture occurs on the root
or on the other restorative materials (ie, post,
resin cement, composite). The Young’s Modulus is the most important property that determines what will fracture. Fiber posts present
Young’s Modulus similar to dentin, allowing
the stress to be distributed homogeneously on
the root canal, decreasing the risk of root fracture. Adhesive procedures bond restorative
materials and dental substrate, allowing the
stress to be homogeneously distributed, reducing the risk of fracture.

Figure 5. The aesthetic post was cemented and cut using a diamond bur
under refrigeration. The post cement was then applied using microcapsules
or using a lentulo bur to reduce risk of bubbles in the resin cement.

Figure 7. The prosthetic preparations were initiated.
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Young’s Modulus of resin cement is approximately 7 GPa and, therefore, the resin cement is
the material with the lowest Young’s Modulus of
the restorative materials used in the technique
with fiber post and adhesive systems (fiber post
= 30 GPa, dentin = 18 GPa, resin cement = 7
GPa). Consequently, since the failure should
occur in the weakest material prior to root fracture, the failure should occur in the resin cement
or between the resin cement and intracanal
dentin, as observed in several prior studies.2,3,13,14
Studies regarding fracture resistance and
mode of fracture of teeth restored with carbon/
quartz fiber posts and adhesive systems have
demonstrated that they present a mode of fracture that does not normally involve remaining
dental structures, since the fracture occurs
between the post and core or dentin and cement.
Some in vitro studies reported root fracture
rates of almost 5% for teeth restored using fiber
posts cemented with adhesive systems, whereas
teeth restored using cast metal posts showed a
level of 91% of root fracture.15,16

Figure 6. The cement was then applied according to the aforementioned
technique.

Figure 8. Postoperative appearance of the definitive all-ceramic restorations
placed over the aesthetic post system.
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Figure 9. Case 2. Preoperative appearance of the compromised dentition.
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Figure 10. The minimal intervention in the root canal was observed. The root
canal was conditioned with 32% phosphoric acid for 15 seconds. The adhesive system was then applied according to the manufacturer’s specifications

B

Figure 11. The fiber post was cemented with a resin cement. The coronal
reconstruction was subsequently initiated using a composite resin system.

Success rates of 95% and 99% have been
reported in clinical longitudinal investigations
for teeth restored according to adhesive techniques (ie, fiber posts — adhesive system/
resin cement) and no root fracture was
detected, whereas the success rate for cast
metal posts was close to 84%, with 9% of
them root fractures. The capacity of absorbing
stresses and bonding to dental structures
demonstrated by fiber posts was the key factor
reported to explain the relative results.6,7,17,18
In a retrospective clinical study, Ferrari et
al (evaluated 1,304 fiber posts (ie, carbon and
quartz fiber) during a 1- to 6-year clinical
service.6 The fiber posts were cemented using
adhesive systems. The survival rate of fiber
posts was 96.5%. The 3.2% failure rate was
due to two reasons: 25 posts debonded during
removal of the temporary restorations and 16
teeth showed periapical lesions. The debonded
posts were replaced or rebonded and endodontically failed teeth were retreated. The results

Figure 12. The post was prepared and readied for final prosthesis positioning.

of this study suggest that fiber posts associated
with adhesive systems can be used routinely.
Another recent clinical evaluation
reviewed the applicability of a carbon fiber
post system. This investigation yielded a 95%
clinical success (no root fracture) after 4
years of clinical service when compared to
cast post and cores which presented an 84%
clinical success (9% reported root fracture).
The fiber posts were cemented using adhesive systems and the cast post and cores were
cemented with a zinc phosphate cement. The
study reported that 14% of the cast post failures occurred after 4 years of clinical service.
Root fracture was the most frequent type of
failure. According to the authors, one of the
reasons for root fracture in cast post and core
is that stress can be concentrated in uncontrolled areas where a fracture can start.
Another reason is that the cast post has retention qualities due to friction along root walls
which can transfer the stress directly to root

structure. In the area where dentin walls are
thinner and consequently less resistant, fractures are more likely to occur.
Malferrari et al instituted a clinical evaluation of 180 teeth (132 patients) restored with
quartz fiber posts cemented with an adhesive
system and where composites were used to
build the core. The results indicated one cohesive fracture of the composite after two weeks,
two adhesive fractures between cement and
dentin (dislodgment) in two teeth with no
coronary remaining, and no root fracture was
observed. Additionally, the percentage of failure was 1.7% over a 30-month period.
The fundamental factor that influences the
fracture rate for teeth restored using cast metal
posts is related to the fact that they are lodged
tightly against the radicular walls and retention
is achieved by mechanical friction along these
walls, inducing stress directly on the root
walls. Moreover, considering the characteristic
rigidity of these posts (higher Young’s Modu-
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lus than dentin), they also develop a stress
concentration that works like a lever on the
radicular portion and this movement can contribute to the formation of a fracture.7,18
In fixed prosthesis (strong mechanical
stress), although there is a greater risk of dislodgment of the prosthesis-composite post
cement, Scotti suggests the use of fiber post
and adhesive systems in order to decrease the
risk of root fracture.18

10. Perdigão J, Lopes M. Dentin bonding — Questions for
the new millennium. J Adhes Dent 1999;1(3):191-209.

CONCLUSION
According to the scientific evidence of the literature reviewed, particularly the clinical studies, the authors assert that the clinical
procedure with fiber posts and adhesive systems can be considered an alternative technique to the cast and core posts. The posts with
Young’s Modulus similar to dentin associated
with adhesive procedures decrease the risk of
root fracture. Although the presence of coronal
structure remaining is important for core
buildup, teeth without coronal structure
remaining (ie, weak dental and root) should be
restored with fiber posts to decrease the risk of
root fracture. The weak roots, being abutments
to fixed prostheses (ie, strong mechanical
stress), should be restored with fiber posts to
decrease the risk of root fracture, although
there is a risk of displacement of prosthesespost-core-cement set.
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