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QUESTION: Given the high cost of
precious metals these days, what is
your opinion about the use of
alternatives such as base-metal
porcelain-fused-to-metal (PFM) or
zirconia-core restorations?

ANSWER: There is no question that
the rising price of gold and other
precious metals has affected labo-
ratory costs, and a recent survey of
several dental laboratories clearly
indicates that PFM restorations
fabricated with high gold or high
noble alloys are more expensive
than base-metal PFMs and
zirconia-core crowns. This fact,
coupled with the aggressive mar-
keting of a number of manufactur-
ers, has resulted in many dentists
switching from PFMs to the more
economic options. Readers are cau-
tioned that this should only be
done after a careful evaluation of
what they currently know about
these alternatives.

First, it should be unequivocally
stated, based on available scientific
evidence, that PFM (high gold or
high noble) offers the best oppor-
tunity to provide patients with a
crown restoration that is reason-
ably esthetic and to provide
maximum clinical longevity. It has
not been demonstrated that any
all-ceramic alternative will provide
the same potential life span as
PFM. Thus, even though it may be
slightly more expensive than the
alternatives, it still should be
offered to most patients requiring
full crowns.

In my opinion, even though they
are the least expensive option, base-
metal alloys should not be used for
PFM restorations. Base-metal alloys
contain nickel, chromium, and
beryllium. Beryllium poses a major
risk for laboratory technicians.
Approximately 22% of females and
10% of males are allergic to nickel.

The casting shrinkage of base-metal
alloys, at 2.4%, is double that of
most PFM alloys, and this results in
a compromise of marginal integrity.
In addition, base-metal alloys
produce rather thick oxide layers
that interfere with proper porcelain
bonding and make them exception-
ally difficult to solder.

Several zirconia-core systems have
been introduced to the profession in
recent years and are currently being
marketed heavily by their manufac-
turers. Although these restorations
are classified as all-ceramic crowns,
the usual esthetic result achieved
with these restorations is inferior to
that achieved by more translucent
all-ceramic materials such as IPS
Empress (Ivoclar Vivadent, Schaan,
Liechtenstein). Although evaluating
esthetic potential is essentially a
subjective endeavor, it is probably
safe to state that the esthetic
potential for zirconia
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restorations is slightly superior to
PFM but inferior to IPS Empress or
a bonded feldspathic porcelain
jacket crown.

Few 5-year clinical trials of
zirconia-cored restorations have
been published, but findings from
completed and ongoing trials have
led to the following conclusions:

1. Zirconia cores have high frac-
ture toughness and are very
strong. Few core fractures have
been observed.

2. Zirconia possesses a property
called transformation toughen-
ing that involves a phase change
from the tetragonal to the
monoclinic form. This change
occurs when a defect begins to
propagate and is associated
with a slight expansion that
places the defect under com-
pression and thus prevents
crack propagation.

3. All ongoing clinical trials have
reported a very high incidence
(8–50% at 1–2 years) of chip-
ping of the ceramic veneer
from the zirconia core. (For

comparison, the rate of chip-
ping with PFM is in the range
of 4–10% at 10 years). The eti-
ology of this chipping is likely
multifactorial. One major cause
might be the lack of support of
the veneer by the core because
the core is machined from a
scan of the die, producing a
core of uniform thickness (0.3–
0.5 mm) that may or may not
provide optimum support. This
problem can be adjusted prior
to milling but is an additional
procedure that is not
often accomplished.

4. Failure rates on molars are sig-
nificantly higher than on pre-
molars and anterior teeth.

5. At the time of writing, the only
published 5-year trial on poste-
rior fixed partial dentures had a
failure rate of 27% with a very
high dropout rate and over
15% of the surviving PFDs had
chipping of the ceramic veneer.

In summary, PFM restorations con-
tinue to offer the best combination
of reasonable esthetics and
maximum clinical longevity.

Base-metal restorations should not
be used. Zirconia-core restorations
show great promise, but the tech-
nology is in its infancy. However,
because of reduced costs associated
with zirconia-core crowns and
their slightly improved esthetic
potential over PFM, they can be
considered for single tooth-
restorations on premolars and
anterior teeth. They should not be
used routinely on molars or for
multiunit restorations. When
optimum esthetics is required,
translucent restorations such as IPS
Empress should be considered but
for anterior teeth only.
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Editor’s Note: If you have a question on any aspect of esthetic dentistry, please direct it to the Associate Editor,
Dr. Edward J. Swift, Jr. We will forward questions to appropriate experts and print the answers in this regular
feature.
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