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etal-ceramic systems represent a
IVI high-strength treatment associ-

ated with long-term success, but
they have several disadvantages, mainly
in terms of esthetics and biocompati-
bility. Over the past decade, a number
of novel all-ceramic crown and bridge
systems have been developed, with the
capability of restoring anterior, posterior
and multiple units. The search for new
methods has been driven, in part, by
patients, who have increasingly high ex-
pectations of esthetic dentistry and who
also have concerns about the intraoral
biocompatibility of metals.'

Recent developments in dental ma-
terials have led to the introduction of a
large number of all-ceramic systems for
full-coverage restorations. Some systems
use a single-layer glass—ceramic material
(e.g., Dicor, Dentsply/Caulk; IPS Empress,
Ivoclar/Vivadent), whereas others have
a dual-layer design (In-Ceram, Vident;
Procera, Nobel Biocare).? Further im-
provements in high-strength all-ceramic
technology have been achieved with the
advent of computer-aided design and
milling (CAD/CAM) systems. The Procera
system first introduced in 1993 is one ex-
ample.* This type of all-ceramic crown
resists fracture during function or para-
function, at both anterior and posterior
sites, even under high stresses.*

The design and manufacture of these
restorations involves optical scanning and
digitizing of the dies (which are created
from a master impression of the prepared
teeth and cores), to precisely duplicate
the margins of the tooth preparation. The
scanned 3-dimensional images of the dies
are then used to design the substructure,
prompted by computer software (CAD).
The CAD unit is linked to a robotic CAM

centre, which creates a ceramic coping to
the design specifications.!

Clinical evaluations of all-ceramic
crowns have been promising, and a
success rate of 98.4% over a period of
2-3.5 years has been reported.’ Recently,
Haselton and colleagues* reported 100%
satisfaction among patients treated with
all-ceramic crowns. The following report
describes the restoration of 4 maxillary
incisors with the Procera all-ceramic
system.

Case Report

A 28-year-old woman in excellent
health was referred because of the ap-
pearance of her maxillary anterior teeth,
which had been restored with full gold
crowns (Fig.1). During the treatment
planning session, the patient was given
the option of porcelain-fused-to-metal or
metal-free restorations. The patient chose
to have all of the teeth restored with the
Procera Alumina system.

Occlusion was analyzed preopera-
tively, both clinically and with the aid
of mounted study models on a semi-
adjustable articulator. A diagnostic
wax-up was completed and modified at
chairside with the patient’s input, until
the final form of the new restorations was
deemed esthetically satisfactory.

At the stage of tooth preparation and
registration, all of the gold crowns were
cut using a long, thin diamond bur. The
abutment teeth were refined using modi-
fied shoulder diamond burs (coarse and
superfine) before an impression was taken
for laboratory-made provisional restora-
tions (Fig. 2). The patient was sent home
with chairside provisional restorations
made from a bis-acryl material (Integrity,
Dentsply/Caulk, Konstanz, Germany),
cemented with non-eugenol temporary

JCDA ¢ www.cda-adc.ca/jcda ® June 2009, Vol. 75, No. 5 353


mailto:jokeefe@cda-adc.ca

Figure 1: Maxillary anterior teeth of a

28-year-old woman with full gold crowns. the laboratory.
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Figure 2: Provisional restorations made in

Figure 3: Facial view of the patient
after insertion of provisional restora-
tions. Teeth 11 and 21 exhibit a
discrepancy of the gingival line.
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Figure 4: Impression made from silicon
impression material. The modified shoulder
finish line is required for all-ceramic crowns.

Figure 7: Intraoral facial view of teeth 21
and 22.

cement (TempBond NE, Kerr, Romulus, Mich.).
Upon completion of the provisional treatment
stage, the patient underwent periodontal therapy
to correct the gingival line and to ensure even
crown length and gingival margins of the 2 central
incisors (Fig. 3)

When the patient returned for final placement,
the provisional restorations were removed, and the
preparation on tooth 21 was refined. After the mar-
gins were refinished, a small unimpregnated retrac-
tion cord was placed (Ultrapack #000, Ultradent,

Figure 5: Close-up view of the 4 Procera
AllCeram crowns after cementation.

Figure 8: Lingual view of the maxillary
anterior teeth.

Figure 6: Intraoral facial view of teeth
11 and 12.

Figure 9: Final result. There is excellent
colour-matching with the rest of the
teeth and superior lifelike esthetics.

South Jordan, Utah), followed by a second cord
(Ultrapack #00, Ultradent) impregnated with hemo-
static solution (Hemodent, Ultradent). The final
full-arch impression was made with a combina-
tion of heavy- and light-viscosity polyvinyl siloxane
(Take 1, Kerr) (Fig.4). An impression of the op-
posing dentition was also made with irreversible
hydrocolloid (Jeltrate, Dentsply/Caulk). An interoc-
clusal record at maximum intercuspidation and a
face bow transfer were obtained. The shade was de-
termined with a shade guide (Vitapan 3D Master,
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Vita, Bad Siackingen, Germany). The Procera
crowns were manufactured at Dental Design
Centre (DDC, London, Ont.).

During the final appointment, all abutment
teeth were cleaned of temporary cement, and all
restorations were cemented with a reinforced glass
ionomer luting cement (GC Fuji Plus, GC, Alsip,
I11.) (Figs. 5-9). The patient received postoperative
care instructions, and recall appointments were
scheduled.

Discussion

All-ceramic systems offer a promising alterna-
tive for the restoration of anterior teeth, and short-
term clinical evaluations have demonstrated high
success rates.”® The Procera system is a CAD/CAM
system for the creation of anterior and posterior
crowns and fixed partial dentures. Fabrication of
an alumina coping requires scanning the die, de-
signing the substructure with the computer aid,
milling the 99.5% pure aluminum oxide (ALO,)
block and sintering. According to the manufac-
turer, the substructure has a fracture resistance
of about 680 MPa. It is veneered with compatible
feldspathic porcelain to achieve the desired con-
tour and esthetics.? The marginal gaps of Procera
crowns are within the range of clinical acceptance,
from 36 um to 83 pm.” Because the fitted surface
of the aluminum oxide coping is microscopically
rough, there is little to be gained by acid-etching;
surface treatment of the fitted surface is therefore
usually restricted to sandblasting and application
of a saline-coupling agent. A translucent composite
cement such as Panavia 21 TC (J. Morita) has been
suggested as the cement of choice, yielding impres-
sive esthetic results. This product is supplied with a
priming agent, and coupling with a total etch pro-
cedure is recommended.® Glass ionomer cement
has been advocated for use in cases of suboptimal
moisture control. This material has been shown to
transmit light somewhat more readily.®

Reports from in vitro studies and some clinical
trials indicate that the Procera system holds great
promise. It yields high-strength copings with ven-
eering ceramics of excellent esthetic value. Given
the metal-free nature of the prosthesis, the inci-
dence of allergic reactions among patients is likely
to be lower than with metal prostheses."

Conclusions

The short-term results achieved in this case
indicate the potential value of the Procera system
in creating restorations with excellent marginal fit

and esthetics. However, further long-term clinical
data will be required to support this preliminary
conclusion. #
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