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~— ABSTRACT

Prosthetic rehabilitation of the maxillary front teeth is an extremely laborious problem for the dental team,
consisting of the dentist and the dental technician. If for the physiognomic component the most recommended
materials are the ceramic masses, for the resistance substrate there are several variants. Conventional
technologies using dental alloys and modern ones involving the use of zirconium dioxide can be used
successfully in performing fixed prosthetic restorations in the maxillary frontal area, both options having
\both advantages and disadvantages, as we will describe in this material.
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INTRODUCTION

The purpose of dental medicine is the care, recovery
and maintenance of dental health and the entire den-
tal-maxillary system (DMS), with all its structures. Ex-
tremely important for dental practitioners is the aes-
thetic component, so we can not talk about dental
health or the restoration of DMS structures, without
taking into account elements and rules of aesthetics
and beauty. Dental health care, prevention of diseases
in the DMS area and restoration of dental health meet
the needs of the individual for security, comfort and
personal care, as well as the aesthetic requirements of
him or her community. Thus, dental medicine actively
contributes to the development of human civilization,

bringing its significant contribution to scientific pro-
gress through its research and achievements [1-7].

OBJECTIVES

Dental practice requires the choice of materials that
meet the needs of the patient both aesthetically and
functionally, as well as their strength. Following the sci-
entific research in the technical and dental field in the
last decades, new biocompatible materials have ap-
peared, which satisfy the demands of dentists, dental
technicians and patients.

The variety of dental materials has diversified the
technologies for performing prosthetic restorations,
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knowing the particularities of each method with their
advantages and disadvantages or limitations, allows
choosing the right therapeutic solution and solving the
most difficult clinical situations, in optimal conditions
[8-15].

At this moment, in Romania, the most used materi-
als to obtain the resistance infrastructure of some fixed
prosthetic restorations covered with ceramic masses in
the maxillary frontal area with the aim of physiognomic
rehabilitation of this area, are represented either by
chromium-based metallic alloys obtained by casting or
milling (nickel-chromium - Ni-Cr and cobalt-chromium
- Co-Cr), either of materials such as zirconium dioxide
or zirconia obtained by computerized milling technolo-
gy CAD — CAM [1-15].

Restoring ADM functionality should be viewed dif-
ferently depending on the position of the tooth on the
arch. For the lateral area, the emphasis is on the resto-
ration of the mastication, while in the frontal area, the
emphasis is on the aesthetic restoration. Even if both
options mentioned above can restore the morphology
and functionality of the dental arches in the frontal
area with results that can be categorized from satisfac-
tory to spectacular, we must not neglect the fact that
the restorations made on metal support have the im-
pediment of the coloristic aspect given by the alloy,
which must be compensated by opacifying substances.
On the other hand, zirconia has a matte appearance
that blocks unpleasant colors from the dental abut-
ments and at the same time makes it easier to obtain
aesthetics by applying ceramic masses [1-15].

Specifically, both chromium-based dental alloys (Co-
Cr, Ni-Cr) and zirconium dioxide (Zirconia) are recom-
mended in current prosthetic practice, for making the
strength structures of fixed prosthetic restorations in the
frontal area. In our case, we are in fact discussing a com-
parative study on some technological aspects of per-
forming fixed prosthetic restorations, which aim at the
physiognomic rehabilitation in the frontal area with max-
illary location by restorations based on metal or zirconia.

MATERIAL AND METHODS

In order to be able to make a correct evaluation of
the two types of restorations, it is good to know the
technological workflows for obtaining totally physiog-
nomic fixed prosthetic restorations (covered with ce-
ramic masses) with metal infrastructure or with dioxide
infrastructure, which can be described as follows [1-
15].

. Clinical and technical stages of obtaining porcelain
fused to metal prosthetic restorations (obtaining the
metal infrastructure through classical casting technolo-
gy): clinical examination; establishing the diagnosis and
the treatment plan; preparation of the abutments; im-
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pression of the prosthetic field; casting the working
model; creating wax pattern of the metal component;
investing the wax pattern; obtaining the mould; casting
the metal framework; de-vesting the metal framework;
trimming and finishing of the metal framework; trying
in the metal framework in the dental office; fusing the
ceramic component on the metal framework; examina-
tion on the model and in the oral cavity of the porcelain
fused to metal crown; cementing the prosthetic resto-
ration on the dental abutment.

Il. The technological workflow for obtaining pros-
thetic restorations on the support of zirconium dioxide
(Zirconia) (obtaining the Zirconia framework through
the CAD - CAM computerized milling technology): the
clinical examination; establishing the diagnosis and the
treatment plan; preparation of the abutments; impres-
sion of the prosthetic field; casting the working model;
preparing the working model for scanning; scanning
the working model; creating the virtual model; design-
ing the framework of the future prosthetic part with
the help of specialized software; milling the Zirconia
framework from a zirconium dioxide disc; trying in of
the framework in the oral cavity; application of ceramic
mass on Zirconia; trying in of the prosthetic restoration
in the oral cavity; applying the glaze; cementing the
prosthetic restoration.

OUTCOMES

Starting from the theoretical description of the
technological workflow for the two types of restora-
tions previously described, in the following will exem-
plify two clinical situations of restoring the morphology
and functionality of the frontal area of the maxillary
arch by complete aesthetic restorations on metal or zir-
conia substrate.

Case 1

Total physiognomic prosthetic rehabilitation, porce-
lain fused to metal, with framework made of nick-
el-chromium (Ni-Cr) alloy.

FIGURE 1. The appearance of the maxillary prosthetic field
(teeth were restored with the help of cast post and cores made
of Ni-Cr dental alloy)
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FIGURE 2. Final modeling of the wax pattern (see also the
sectional working model)

The investing of the wax pattern was made using
Bego Rapid Wax sprue with runner bar system. Sprue
bars are prefabricated cylinder wax bars. On each ele-
ment, a 5 mm rod with a diameter of 2.5 mm, for the
secondary flow channels of the alloy, is applied in the
incisal third of the palatal face, at a maximum angle of
45°. At the free end of these rods, a rod with a diameter
of 5 mm is applied (running bar), parallel with the wax
patterns from the working model. This rod represents
wax pattern of the intermediate flow channel for the
liquid alloy. A 3.5 mm diameter rod is attached to this
rod so that the ends are interposed between two sec-
ondary channels.

The investing of the wax patterns is done in one
time [16]. The mixing of the investment material is
done with the help of the vacuum-mixer, and the cast-
ing of the material in the investment ring with the
help of vibrating table in order to ensure a better ho-
mogeneity and density, by eliminating the air bubbles
[16].

FIGURE 3. Rapid Wax system (Bego) attached to wax patterns
prepared for investment [8]
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FIGURE 5. Working models mounted in articulator, the final
aspect of metal framework after sandblasting and trimming

FIGURE 6. Prosthetic restorations after applying of ceramic
masses

FIGURE 7. Total physiognomic prosthetic rehabilitation,
porcelain fused to metal



Case 2

Aesthetic prosthetic restoration with zirconium di-
oxide (Zirconia) infrastructure.

In this case, the dentist opted for a prosthetic resto-
ration with Zirconia infrastructure both in order to ob-
tain a prosthetic piece with a more natural look, but
also to ensure its longest lasting resistance. The Zirco-
nia infrastructure was obtained through CAD - CAM
technology.

FIGURE 8. Sectional working model

FIGURE 9. Scanning of the working model.

FIGURE 10. Creating the design of the virtual framework
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FIGURE 11. Trying in of Zirconia copings obtained by CAD-CAM
technology on working model

After the computer design of the prosthetic restora-
tions, the virtual image was transferred to the milling
machine for processing. actual milling was carried out,
with all the related maneuvers (according to the clini-
cal-technical stages presented in Materials and meth-
ods). The obtained Zirconia coping are shown in Figure
11.

FIGURE 12. Prosthetic restorations on zirconia support before
trying in on dental abutments

: .;‘r 9. ; .

FIGURE 13. Prosthetic restoration after applying the glaze layer

DISCUSSIONS

Regardless of the treatment plan chosen, prosthetic
restorations must restore the morphology and func-
tionality of the dental arches affected by various le-
sions. At the level of functionality in the lateral area,
the emphasis is mainly on the masticatory function,
while in the frontal area the emphasis is on restoring
the aesthetic function [17-19]. Dental alloys have been
used for a long time in the frontal area as infrastructure
for mixed restoration. With the development of pro-
cessing technologies, the way has been opened for the
use of other materials for infrastructure of mixed resto-
ration such as zirconia [20-22].

Fixed porcelain fused to metal prosthetic restora-
tions combine the advantages of metal infrastructure,
such as tensile strength, with those offered by ceramic
masses - esthetics, biocompatibility, etc. [23,24].
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Porcelain fused to zirconia restorations have a spe-
cial aesthetic and can faithfully reproduce the texture,
translucency and natural shades of the teeth, these be-
ing the materials of choice, in the case of prosthetic res-
torations in the frontal area [25, 26].

The classic technology for obtaining the metal struc-
ture by melting / casting is the most often used in cur-
rent practice, being perfected over time to reduce er-
rors that may occur in the technological workflow. Wide
use also automatically involves lower production costs
[23,24].

Modern milling technologies have made it possible
to replace metal alloys in mixed restorations with more
aesthetic materials that could not be obtained by clas-
sical techniques [25, 26].

This technological evolution, which comes with a
multitude of advantages related in particular to the
precision and aesthetics of prosthetic restorations, is
accompanied by an increase in production costs that is
felt directly on the patient [27, 28].
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CONCLUSIONS

The two categories of materials used for infrastruc-
ture of mixed restoration of the maxillary frontal area
have both advantages and disadvantages.

The metal alloys benefit from a well-developed and
very accessible technology, but they have a major color
impediment that makes difficult to obtain a superior
aesthetic, especially in the cervical area, where the res-
torations have a reduced thickness.

On the other hand, zirconium dioxide has mechani-
cal properties similar to dental alloys and also has a
color similar to hard dental tissues, which makes it eas-
ier to obtain restorations with a high degree of aesthet-
ics. The major disadvantage of zirconia is the cost of
production due to the complex equipment required to
obtain it.
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