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that the tensile bond strength for
group 7 was significantly higher
than that for groups 1, 2, 3, 4, and
6, but not for group 5. No
significant difference was found
between the polished (group 7) and
the roughened (groups 8-10)
specimens. Water storage or
thermocycling had a significant
effect on the bond to the roughened
test groups but not to the polished
one. Bond strengths of the etched,
grit blasted, and combination
groups gradually increased after
water storage and after thermo-
cycling. The silane bond was also
capable of resisting hydrolytic
attack in boiling water.

Conclusion: The authors conclude
that a durable resin-ceramic tensile
bond can be obtained with appro-
priate silane application without the
need for hydrofluoric acid etching of
the ceramic surface.

COMMENTARY

A current trend in laboratory
bonding studies is a shift away from
the traditional shear test methods
and toward modified tensile tests to
minimize nonuniform stresses at the
bonding interface. Concurrent find-
ings illustrate the importance of the
chemical component of the resin-
ceramic bond and conclude that
silane treatment may play a greater
role than surface roughening. The
results of this study offer excellent
validation for this trend and indicate
that certain silane application
methods might eliminate the need
for hydrofluoric acid etching. The
large discrepancies between the
results of different studies raise the
question of the clinical relevance of
in vitro bond strength testing
methods in general. None of the
conventional bond strength tests can
exactly simulate the various stress
patterns and modes of failure as

they occur in the oral cavity.
Improved testing methods and
application of clinically relevant
influencing parameters may help to
better understand these patterns.
Nevertheless, laboratory tests are
indispensable tools to identify
superior materials and techniques in
a standardized manner before their
reliability is evaluated in clinics.
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ARE ADHESIVE TECHNOLOGIES NEEDED TO SUPPORT CERAMICS? AN ASSESSMENT OF THE
CURRENT EVIDENCE

F.J.T. Burke, C.J.P. Fleming, D. Nathanson, P.M. Marquis

Journal of Adhesive Dentistry 2002 (4:7-22)

ABSTRACT

Objective: This article reviews the
effects of adhesive technology on the
success of all-ceramic restorations
in laboratory and clinical studies.

Materials and Methods: The
authors reviewed laboratory and
clinical studies of the influence of
cementation media selection on

the performance of all-ceramic
restorations.

Results: Conventional testing
methods reveal large variations in
the fracture strengths of materials
used for all-ceramic restorations,
such as dispersion-strengthened,
glass-infiltrated, castable, pressable,
and machinable ceramics. However,

the annual clinical failure rate
reported in the literature is remark-
ably consistent at about 3%. This
rate indicates little correlation
between the average fracture
strength of ceramics and their
resultant clinical performance and
longevity. Several laboratory and
clinical studies have emphasized the
effects of adhesive technologies on
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the performance of all-ceramic
restorations. Laboratory studies
examining the surface sealing and
strengthening effects of resin on
ceramics strongly recommend the
use of composite resins as luting
materials. Results from both clinical
and laboratory studies reveal that
all-ceramic crowns bonded with
resin-based cements show signifi-
cantly superior fracture toughness
than those cemented with conven-
tional acid-based (zinc phosphate
and glass ionomer) cements.

Conclusions: Results of research

from three different sources—

laboratory fracture studies com-

paring restorations luted with resin

versus other materials, clinical trials,

and laboratory studies evaluating

the surface sealing/strengthening

effect of resin on ceramics—strongly

suggest the use of adhesive tech-

nologies and composite resins for

luting all-ceramic restorations.

COMMENTARY

The thoroughness and clear con-
clusion of this literature review
make it an exemplary one, even
though it does not fulfill all of
the strict requirements for a sys-
tematic review. The culled research
articles indicate the necessity of
adhesive technologies and com-
posite resin cements for final
insertion of all-ceramic restorations.
Adhesive bonding procedures
require additional steps that are
technique sensitive but offer several
advantages besides ceramic rein-

forcement, including increased
retention and reduced leakage.
Esthetic and biologic factors
should be convincing enough to
make the additional efforts worth-
while, especially if metal-ceramic
restorations are not applicable or
would require significandy more
invasive treatment.
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