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Use of Zlrconia...
continued from page 116

taper should be greater than
or equal to 4°, and the hori-
zontal angle of the margin
should be greater than or
equal to 5°.

Due to the limitations of
the die-scanning process and
the subsequent machine mil-
ling, sharp angles in the
preparation must be avoided.
A circumferential deep cham-
fer or rounded shouldcr at
the gingival margin is recom-
mended. Ninety-degree shoul-
ders, troughing at the mar-
gins, feather edge margins,
undercuts, or sharp line an-
gles are not acceptable.

AESTHETIC QUALITIES
The metal-free nature of a
zirconia restoration is an
advantage with regard to aes-
thetics, but if the preparation
is inadequate or the laborato-
ry design is flawed, then the
finished crown or bridge can
be unappealing. The most
common inadequacy is teeth
that are not reduced suffi-
ciently. This can result in a
restoration that is too opaque
and has a monochromatic
appearance. Likewise, if the
laboratory designs a restora-
tion with a coping that is too
thick, or the connectors are
too large, the result will be
an aesthetically unappeal-
ing crown or bridge that
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looks too bulky.

Due to the inherent opac-
ity of the zirconia, the clini-
cian must be sure that the
tooth is prepared adequately
to allow enough room for the
substructure and the porce-
lain layer. If this is not the
case, then the opaque coping
can show through. In addi-
tion, if the laboratory techni-
cian creates a restoration in
which the zirconia is too
thick, then there may not be
enough space for veneering
porcelain. Furthermore, the
technician needs to consider
the final shade and select an
appropriately colored zirconia
that allows layering of vari-
ous translucencies of porce-

lain to develop a restoration
that demenstrates “color from
within.”

To enhance anterior aes-
thetics, the clinician can use
a rounded shoulder prepara-
tion, then cut back the zirco-
nia coping slightly to place a
more translucent porcelain
at the margin. This allows
light to pass through the
tooth structure and better
blend the restoration/root
junction, resulting in a natu-
ral appearance.

PLACEMENT TECHNIQUES
Placement of zirconia restora-
tions can be via standard
cementation or by bonding.
This can simplify the place-
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Figure 17. Ercoma-based crowns
on |aboratary model.

Figure 18. Postoperative view of zir-
conia implant abutment and crown
Nos. 11 and 12.

ment process and gives the
dentist 2 number of options.
Due to zirconia’s inherent
strength, conventional ce-
ments like zinc phosphate or
polycarboxylate can be used.
These cements may not be
the first choice, however, due
to their physical properties as
well as their opaque nature.
Opaque cements may show
through the zirconia and
affect the final appearance of
the restoration. Glass iono-
mer, resin-modified glass
ionomer, and self-etching
resin cements have all been
used with success, 45 and
these have the potential to
enhance aesthetics. Further,
with these cements the clean-
up of the excess cement at the
margin is easy, and elimina-
tion of excess cement is
always clinically beneficial.
In the case of short or ex-
tremely tapered preparations,
a bonded resin cement may
be best. The problem is how to
achieve adherence to the zir-
conia. Zirconia does not etch
with hydrofluoric acid due to
lack of a glass matrix, nor
does it contain silica to allow
silane coupling to occur. By
sandblasting the intaglio sar-
face with aluminum oxide
particles, a relatively weak
bond can occur between the
zirconia and the resin.1® The
bond to zirconia can be fur-
ther improved by using a
chemical surface treatment
with the Rocatec system (3M
ESPE) prior to bonding.17
The choice of placement
technique ultimately depends
upon the clinical situation.
The dentist needs to deter-
mine how much retention the




N

preparation provides, the aes-
thetic demands, the type of
restoration being placed, and
the location in the mouth.

POTENTIAL PROBLEMS
Failure of dental materials
can and does occur in clinical
dental practice. All failures
cannot be prevented, but the
majority can be prevented if
both proper material selection
guidelines and usage recom-
mendations are followed in re-
gard to preparation, fabrica-
tion, and cementation.

The potential problems
that can occur with zirconia
can be divided into 3 cat-
egories:

® substructure failure;

e failure of the bond at the
interface between the zirconia
and the layering porcelain; and

* breakage and chip-
ping of the porcelain veneer.

Due to the lack of long-
term clinical studies, it is dif-
ficult to report on the failure
rate of zirconia. Anecdotal ev-
idence and limited, short-
term clinical studies suggest
that the material is clinically
acceptable.!® Some fractures
of the porcelain layer have
occurred,18 but the cause has
not been determined. Longi-
tudinal studies are needed.

One property of zirconi-
um oxide that has not been
well studied is the phenome-
non of low-temperature de-
gradation or “aging.” Water and
nonaqueous solvents are in-
volved in formation of zirconia-
hydroxides along a crack. This
process accelerates expansion
of the fracture and can result
in reduced strength, tough-
ness, and density, leading to
failure of the restoration.19

CONCLUSION

Both fully sintered (HIP) and
partially sintered (non-HIP)
zirconia products appear to
be clinically acceptable. The
preparation and cementation
protocols are similar to what
is used for conventional por-
celain-fused-to-metal restora-
tions. Caution is urged, how-
ever, in regard to the clinical
application of this material.
Long-term, multicenter stud-
ies are needed. Currently, zir-
conia appears appropriate for
single crowns, anterior im-
plant abutments, and anteri-
or/posterior bridges with one
pontic and a span less than or
equal to 38 mm (Figures 1 to
18). 4
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Continuing Education

Test No. 87.1

answer sheet, identify the article (this one is Test 87.1), place an X in the box corre-
sponding to the answer you believe is correct, detach the answer sheet from the
magazine, and mail to Dentistry Today Department of Continuing Education.

T o submit Continuing Education answers, use the answer sheet on page 112. On the

The following 8 questions were derived from the article Uss of Zirconia in Restorative
Dentistry by Richard M. Parker, DDS, on pages 114 through 119.

Learning Objectives
After reading this article, the individual will learn:

» the physical properties of zirconia oxide materials, and
» clinical applications and techniques for zirconia materials.

Preparations for zirconia restorations
must not have ____ .
a. 1.5 mm to 2.5 mm of incisallocclusal

1. The type of zirconia oxide used in den- S.
tistry is composed of ’
a. a matrix-free, dense polycrystalline

material reduction
b. ceramic crystals embedded in a glassy b. 1.0 mm to 2.0 mm of axial reduction
matrix c. an axial taper of at least 4°

c. a leucite-reinforced pressed ceramic d. sharp, 90° shoulder preparations

d. a metal and glass heterogeneous

mixture ©. Bonding of zirconia restorations can be
problematic because ____ .
2. Transformational toughening refers to a. there is not a glass matrix to acid-etch and
zirconia’s ability to ____. they do not contain silica for silanating
a. produce a “clamping effect’ on cracks to b. hydrofiuoric acid denatures the tetragonal
stop their continued growth crystalline structure
b. change its physical state when repeatedly c. dental adhesives will not set under zirconia
heated and cooled due to chemical inhibition
c. exhibit metal-ike properties such as d. resin cements will expand and fracture
ductibility and burnishability the coping
d. transform the veneering porcelain irto a
Zirconia-like ceramic 7. The main ciinical concern with zirconia
restorations is
3. The most common way to fabricate a a. they are too unaesthetic for use in the
zirconia substructureisby . anterior region
a. CAD/CAM technology b. they are cost prohibitive to use in daily
b. the “lost wax” technique practice
c. electrophoresis c. they have been showri to be highly
d. the plasma-spray method allergenic
d. long-term clinical studies are not yet
4. Zirconia restorations demonstrate . available
a. high flexural strength and high fracture
toughness 4. At present, recommended usage of zir-
b. semitranslucency and ability to be conia is restrictedto ____.
cemented a. single crowns

b. anterfor implant abutments
c. short-span bridges
d. ail of the above

¢. radiopacity and good marginal fit
d. all of the above
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