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Objectives: This review aimed at summarizing the laboratory evidence collected on the
retentive ability of adhesive posts since their introduction in dentistry.

Data: Data were searched in articles published or in press in peer-review journals listed in
MEDLINE.

Sources: Papers were retrieved through PubMed.

Study selection: To collect the evidence of interest, the following search terms were used:
bond* AND fiber post AND in vitro; lut* AND fiber post AND in vitro; push-out AND fiber post;
pull-out AND fiber post; microtensile AND fiber post. “Related Links" were also considered
and articles cited in the initially retrieved papers were included if relevant. No time limit was
given to the query.

Conclusions: Seventy relevant papers were reviewed. The retentive ability of adhesive posts
has been tested with the microtensile technique, post-pull-out and push-out tests. If small-
sized specimens are obtained, such as in microtensile and thin-slice push-out, stress
uniformity is favoured, local differences in bonding conditions can be discerned, and the
number of teeth needed for the test can be reduced. Although adhesion to intraradicular
dentin is more challenging to achieve than bonding to crown tissues, the post-retention
achieved with current luting systems and techniques is adequate to ensure the clinical
success of adhesive post-retained restorations. To enhance the bond at the post-core and
post-cement interfaces, several chemical pre-treatments of the post-surface have been
tested with positive results. Self-adhesive resin cements, recently proposed to simplify the

post-luting procedure, should be investigated further with regard to durability.
© 2007 Elsevier Ltd. All rights reserved.

s A Introduction

The introduction of fiber posts has further extended the
applications of adhesive dentistry in endodontics. As they are

dislocation resistance mainly to the Iuting agent and the
success of the luting procedure to intraradicular dentine.
Adhesive interfaces are also established between the post-
surface and core material, and between the latter and residual

passively retained inside the root canals, fiber posts owe their ~ coronal dentine,
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Fig. 1 - A schematic presentation of the specimen preparation procedures for microtensile testing on enamel and coronal
dentine (non-trimming technique). (a) On the buccal or the lingual aspect of the tooth a flat enamel surface is created by
grinding with wet sandpapers of progressively finer grit. (b) A flat dentine substrate is created by cutting off the crown
portion above with a water-cooled diamond blade. (c) After creating a clinically relevant smear layer by polishing with an
appropriate wet sandpaper, the bonding procedure is performed on the exposed substrate and a composite block is built
over. (d) By means of a water-cooled diamond blade, the built-up tooth is sectioned lengthwise in the x and y axes, so as to
obtain multiple sticks, each one about 1 mm X 1 mm in cross-section. The stick is made by the dental substrate for about
one half of its length, by the material for the remaining half, and it is stressed in tension until failure (adapted from Goracci

et al.®® with modifications).

With the constant development of new post-systems,
adhesives, and composite resins for abutment build-
up, research is celled to continually screen new
products. Although clinical trials remain the ultimate test
for bonding effectiveness, laboratory research has the
potential to provide first-hand information on newly
launched materials.

Adhesion testing involves qualitative and quantitative
assessments. In the investigation of qualitative aspects of
bonding, microscopic techniques for high-resolution ima-
ging of interfaces, such as scanning electron microscopy
(SEM) and transmission electron microscopy (TEM), have
found the applications. For quantitative estimation of
adhesion reliability, laboratory research usually resorts to
bond strength tests, based on the assumption that the
stronger the bond at the tooth-material interface, the better
it will resist stresses originated from setting and clinical
service of the materials.’

The objective of this study was to summarize the
laboratory evidence so far collected on the retentive potential
of adhesive posts. A literature search was conducted including
original articles published or in press in peer-reviewed

journals indexed in MEDLINE. Papers were searched in the
free digital archive of biomedical literature PubMed, using the
following query terms; bond* AND fiber post AND in vitro; lut*
AND fiber post AND in vitro; push-out AND fiber post; pull-out
AND fiber post; microtensile AND fiber post. Also “Related
Links"” were considered and the articles referenced in the
initially retrieved papers were included if pertinent. No
time limit was given to the query. Seventy relevant papers
were reviewed.

20 Conventional shear, conventional tensile,
and microtensile bond strength tests

Several bond strength tests have been developed. When fiber
posts were first introduced in the 1990s,? conventional shear
and tensile tests, at that time largely employed for bond
strength testinghad become the object of criticism from some
researchers.® The limitations of these methods include the
heavy dependence of recorded strengths upon experimental
conditions, such as material-substrate misalignments, pos-
sibly affecting stress uniformity. Stress distribution was
likely to be non-uniform anyway over a large bonded surface,
in relation to the density of intrinsic faults within the
substrates or at their interface, functioning as crack propa-
gating areas. Yet, the most critical shortcoming of conven-
tional shear and tensile tests, emerged with the advent of
adhesive systems able to achieve dentine bond strengths over
20 MPa, was the frequent occurrence of cohesive dentine
fractures, that prevented the assessment of interfacial
strength.’

The microtensile technique for bond strength testing was
thus introduced® and credited with the potential to more
closely reflect the true interfacial bond strength, the ability to
measure adhesion to small surfaces, the capacity to assess
local variations over the bonding substrate, and the conve-
nience of obtaining multiple specimens from a single tooth.?
The microtensile method was originally developed for
ultimate tensile strength testing of dental tissues,® and later
applied tobond strength measurements on crown dentine and
enamel (Fig. 1).%1°
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