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ABSTRACT

Digital technologies represent new alternatives in prosthetic rehabilitation of all kind of maxillary or mandibular spans. This article is

composed of two parts, in which different technological aspects will be presented regarding the prosthetic restoration of frontal maxillary

areas using the CAD-CAM technology, but using different material for resistance framework, both veneered with ceramic materials to

restore the aesthetics. The main material that will be used are: Co-Cr dental alloy and zirconium dioxide (zirconia).
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INTRODUCTION

The maxillary frontal area at the level of the
oral cavity is the most visible area when a person
smiles. Practically, during the smile, all the teeth
belonging to the upper frontal group are high-
lighted (usually the labial surfaces of these teeth),
on either side of the median line, but also the
buccal faces of the upper premolars (especially of
the first premolars).

GENERAL DATA

At the present time, each individual places a
great deal of emphasis on the smile, sometimes re-
sorting to certain dental procedures to improve
their physiognomy, and, implicitly, their smile as
well'*. And if there is an alteration of the smile of
dental nature, meaning that the upper and/or
lower front dental teeth are affected (see carious
processes, trauma, colour changes, etc.), that indi-

vidual will be willing to make considerable efforts
both from a financial point of view, but also of time
to restore his image.

Using state-of-the-art technology and materials,
high-quality prosthetic restorations can be
achieved, as well as their long-lasting durability.
The most used materials for manufacturing the
resistance structures of prosthetic restorations
used in current dental practice are zirconium di-
oxide (zirconia), as well as alloys based on chro-
mium, cobalt-chromium (Co-Cr) and
nickel-chromium (Ni-Cr), which later are plated
for physiognomic purposes with ceramic masses
of different categories'™*.

Thus, in this second part of the material, the
prosthetic rehabilitation in the maxillary frontal
area with the help of a dental bridge will be pre-
sented. The resistance infrastructure will be
made of cobalt-chromium dental alloy (Co-Cr)
through CAD-CAM digital technology, infra-
structure later plated with ceramic masses for
aesthetic purposes!™.
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Figure 1. Functional maxillary impression, mandibular impression and the
occlusal record.

CASE PRESENTATION

Metal-ceramic full coverage prosthetic restora-
tion in maxillary frontal area on a metallic support
based on cobalt-chromium alloy (Co-Cr).

A 36-year-old female patient came to the dental
office to improve the aesthetic appearance of the
frontal area of teeth 1.3-2.3, which are still intact
on the arch, but are affected by multiple carious
processes — some treated correctly, others incor-
rectly, some untreated or with physiologically out-
dated fillings. At the same time, the patient also
had an issue at the level of the upper first premolar
dentition, namely 1.4.

Taking into account the patient’s desire regard-
ing the aesthetic rehabilitation of the maxillary
frontal area, the dentist, together with the dental
technician, having the written consent of the pa-
tient, opted for a prosthetic restoration of the 6
teeth (1.3-2.3) with an extension at the level of 1.4.
The substructure was made of cobalt-chromium
(Co-Cr) dental alloy, obtained through CAD-CAM
technology, and later veneered with ceramic masses
for aesthetic purposes. After performing the end-
odontic treatments on teeth 1.3-2.3, all 6 teeth
were shaped, obtaining the corresponding dental
abutments, in order to make a dental bridge.

The dentist took the functional impression (Fig-
ure 1) in a standard impression tray in 2 steps, with
condensation silicone materials of different consis-
tencies: putty and light body. The occlusal relation-
ship was recorded separately with the aid of a
condensing silicone strip of putty consistency. The
impression of the antagonistic mandibular arch
was also made in the standard impression tray, but
only with a putty consistency silicone condensation
material. The impressions were decontaminated by

Figure 3. The models mounted in the occlusal simulator using the record
sent from the dental office

immersion in specific antimicrobial disinfectants,
following the manufacturers’ recommendations.

The sectional maxillary model was obtained using
the Pindex system (Figure 2). The main model was
made of type IV dental stone, while the base of the
model was made of type III dental stone. The man-
dibular antagonistic model was made using classic
technique and type III dental stone.
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Figure 5. Metal substructure obtained after computerized milling.

Each individual die of the maxillary model was
trimmed to highlight the marginal preparation. A
layer of die spacer was applied to create the space
necessary for luting cement. The models were
mounted in the occlusal simulator based on the oc-
clusal record made by the dentist (Figure 3).

Both maxillary and mandibular models were
scanned using a dental laboratory scanner. On the
virtual model, the limit of the preparations is
drawn and different settings as type of prosthetic
restoration, neighbouring teeth, opposing teeth
are selected so the software (Exocad) can provide
a personalized design for the virtual pattern (Fig-
ure 4a). In this clinical case, the virtual pattern is
designed to be manufactured from dental alloy for
a metal-ceramic restoration (Figure 4b).

The virtual pattern was sent in STL format to a
computerized milling centre, to obtain the metal
support of the future metal-ceramic full coverage
prosthetic restoration (Figure 5).

The metal substructure was adapted to the max-
illary functional model (Figure 6), in occlusion
with respect to the mandibular model, but also in
the patient’s oral cavity (the last operation was per-

Figure 6. Metal substructure fitted on the functional model.

Figure 7. The metal substructure at the end of the sandblasting process.
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Figure 8. The metal substructure at the beginning of the oxidation
program using the firing furnace.

formed by the dentist in the specialized office). It
was then washed and decontaminated using chem-
icals with antimicrobial potential, following the
manufacturers’ instructions, in order to remove

Figure 9. The metal substructure at the end of the oxidation process.

any traces of saliva and/or blood.

The metal infrastructure was sandblasted, a pro-
cess followed by an oxidation process in the firing
furnace, following an oxidation program with a

Figure 11. Special ceramic applied to create visual effects (a); The enamel layer (b).
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Figure 12. The prosthetic restoration after applying the aesthetic
component ready to be sent for try in.

temperature of approximately 980°C (Figure 7,
Figure 8, Figure 9).

Obtaining the aesthetic component consists in
veneering the metal substructure with ceramic
masses, respecting specific stages: the application
of wash-dentin, the application of opaque layers by
brushing (for covering the colour of the metal sub-
structure), the application of dentin layers and the
creation of coloristic effects, as well as the enamel
layers (Figure 10, Figure 11). Each stage is fol-
lowed by specific firing programs, adapted accord-
ing to the material used. After firing the last layer
of enamel, the aesthetic component is processed
with the help of burs and diamond discs, and the
prosthetic restoration is sent to the dental office,
for try in (Figure 12).

The last technical stages consisted of making
corrections if they were necessary, as well as apply-
ing the glaze layer and firing it (Figure 13). At the
end, the prosthetic restoration was sent to the den-
tal office for cementation (Figure 14).

DISCUSSIONS

The new technologies that appeared in the
technological flow of prosthetic restorations, even
if they have clearly superior advantages, are lim-
ited due to financial considerations®®. The finan-
cial effort to implement a fully digital workflow is
high, which is why many technicians opt for frag-
mented solutions, focused especially on the area
of digital scanning and design”®. The translation
from digital to real is outsourced to other labora-

Figure 13. Applying correction material based on indications made by the
dentist before (a) and after firing (b).

Figure 14. The final aspect of prosthetic restoration before being sent to
the dental office for cementation.
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tories or centres specially equipped for milling
and sintering.

Choosing such an option reduces the time that
a technician spends in making the metal compo-
nent without a decrease in the quality of the metal
component obtained®'’. The final stage, that of ap-
plying the ceramic mass to obtain the shape of the
teeth, falls to the dental technician and is based on
the experience accumulated over time and the in-
formation sent from the office!'2.

Obtaining the metal component either by milling
or by laser sintering eliminates a number of incon-
veniences compared to obtaining the metal compo-
nent by the lost wax technique. The virtual model
on which the mock-up is made can be carefully ana-
lyzed, the enlargement of the image allowing a
much more correct selection of the margin of the
preparation and implicitly a superior marginal ad-
aptation'®!'*. At the same time, the virtual model is
free of dimensional variations compared to the wax
used in classic technologies and can be made with a
much better controlled thickness''®. The calibra-
tion of the equipment made the adaptation of the
metal component as precise as possible and free of
the casting defects found in the classic procedure.

CONCLUSIONS

With the help of CAD-CAM milling centres,
prosthetic restorations with zirconia infrastruc-
ture, as well as those made from various metal al-
loys for dental use (stainless alloys such as Co-Cr,
Ni-Cr, titanium and titanium alloys), are produced
much faster than the prosthetic restorations made
using the already known classical technologies.

Practically, the manufacture of such prosthetic
restorations, some particularly complex, can be
completed even within 24 hours, and the materials
used are in continuous development and improve-
ment, aspects that contribute significantly to the
development of dentistry, and implicitly, of dental
technology as well.
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