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~— ABSTRACT

~

Restoring the morphology and functionality of dental arches affected by carious lesions and/or edentations
using fixed prosthetic restorations has been a continuous challenge for dentists. Porcelain fused to metal
prosthetic restorations using lost wax technique or modern digital methods have proven to be a useful tool in
restoring aesthetics and mastication, aspects that lead to the social reintegration of patients. The natural
aspect of the prosthetic restoration depends on the talent and inspiration of the dental technician as the art of

layering of ceramic masses cannot be surpassed by new emerging technologies.
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INTRODUCTION

Complete physiognomic prosthetic restorations
with metal infrastructure are mixed prosthetic pieces,
being made up of a metal component that ensures me-
chanical resistance and a physiognomic component, in
our case we are talking about ceramic masses, which
completely cover the metal component. These pros-
thetic restorations are also known as dental bridges
and are represented by the following component parts:
the pontic (for the missing tooth/teeth) and the retain-
ers/crowns (placed on prosthetic abutments) [1-3].

PURPOSE

Manufacturing porcelain fused to metal dental
bridges requires a very good collaboration between the

clinical department represented by the dental office
and the technical department represented by the den-
tal laboratory. In fact, it is about the dental medical
team made up of the dentist and the dental technician.

The metallic infrastructure of prosthetic restoration
can be obtained either by the classic method (the lost
wax technique) or with the help of CAD-CAM digital
technologies. Thus, the purpose of this material is to
exemplify the obtaining of porcelain fused to metal
prosthetic restorations both by the classic method and
by the modern digital method.

MATERIAL AND METHOD

In this material, 2 cases of obtaining porcelain fused
to metal prosthetic restorations are presented. In the
first case, the metal framework was obtained using the
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lost wax technique, classic method, and in the second
case, the metal infrastructure was made with the help
of digital technologies, through the CAD-CAM method.
In both situations, metal infrastructures were plated
with ceramic masses for physiognomic purposes.

CASE PRESENTATION

Clinical case No. 1

A 50-year-old patient presented to the dental office
for restoring of an edentulous space in the posterior
area of mandible, caused by the loss of teeth 3.5 and
3.6 following extensive carious lesions. Due to the mas-
sive destruction caused by the carious processes, it was
decided to extract teeth 3.5 and 3.6, and to make a
dental bridge using teeth 3.4 and 3.7 as abutments. Fol-
lowing the clinical examination, a fixed porcelain fused
to metal dental bridge obtained using the lost wax tech-
nique, using teeth 3.4 and 3.7 as abutments, was cho-
sen as a therapeutic solution. After establishing the di-
agnosis and developing the treatment plan, the
abutment teeth were prepared. The functional impres-
sion was made using the two-step technique in a stand-
ard impression tray, using addition silicone impression
materials in double consistencies, putty and light body.
The impression of the opposing teeth was made in a
standard impression tray using condensation silicone
material of putty consistency. In the same clinical stage,
the occlusal relationship was recorded using a silicone
material (Figure 1).

FIGURE 1. Mandibular functional impression and the
impression of maxillary arch

After setting, the impressions were washed and de-
contaminated by immersion in a chemical solution with
antimicrobial action, according to manufacturer recom-
mendation. The working model was cast with type IV
dental stone using Pindex technology, while the maxil-
lary impression was cast in one piece also with type IV
dental stone. Maxillary and mandibular model were
mounted using an articulator based on the occlusal re-
cord (Figure 2).

On the working model the dental technician designs
the wax-pattern for metallic infrastructure. The wax-
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pattern is then prepared for investing by applying wax
sprue rods similar to Bego’s rapid-wax-system (Figure 3).

FIGURE 2. Maxillary and mandibular models mounted in the
articulator

FIGURE 3. Preparing the wax-pattern for investing. Applying
wax sprue rods (left), applying the wax pattern on the cone of
the crucible former (right)
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FIGURE 4. The final aspect of metallic framework on the working model (left). Checking the thickness of the dental alloy using a

professional caliper

After investing the wax-pattern the mold was placed
in a burnout furnace to remove the wax (lost wax tech-
nique) and to obtain the thermal expansion of the in-
vesting material. The Ni-Cr dental alloy was inserted
into the mold using an automatic centrifugal casting
machine. The cast was devested, sandblasted, separat-
ed from the sprue rod with a cut-off disc. The metallic
framework was trimmed and the outer surface was
smoothed using abrasive burs and stones. The frame-
work was checked on the working model and the thick-
ness of the metal was measured using a professional
caliper (Figure 4).

The final technological stage was represented by ve-
neering the metallic component with ceramic masses
to give prosthetic restoration a natural aspect (Figure 5).

FIGURE 5. The final aspect of prosthetic restoration after
applying the glaze, occlusal view

Clinical Case No. 2

A 30-year-old patient presented himself in the den-
tal office with discolorations at the level of upper front
teeth, accusing problems of changing the physiognomy
in the upper maxillary frontal area. 2-3 years ago, the

182

patient was prosthetically rehabilitated in this region,
with the help of a metal-acrylic fixed prosthetic restora-
tion. Later, the patient wanted to exchange the met-
al-acrylic prosthetic restoration with a porcelain fused
to metal prosthetic restoration, using the same abut-
ment teeth. In this case, the metal infrastructure was
made with the help of CAD-CAM digital technologies.

First, the dentist took the functional impression
with an addition silicone material in a double consisten-
cy: putty and light body. The impression of the oppos-
ing teeth was made with condensation silicone of putty
consistency. Also on this clinical stage, the occlusal rela-
tionship was recorded with the help of a fast-setting
addition silicone. As in the previous case, there impres-
sions were washed and decontaminated. A sectional
model from type 4 dental stone was obtained for max-
illary using the functional impression.

The maxillary and mandibular models, the abut-
ment teeth and the occlusal record were scanned to
obtain the virtual image of the clinical case. All images
were processed using the Exocad program (Figure 6).

FIGURE 6. The virtual image of abutment teeth was checked at
the end of the scanning process



Following the specifications from laboratory sheet,
sent from the dental office, the dental technician set
the space for luting cement for 0.15mm over the hole
surface of abutments and the marginal line of abut-
ment is set (Figure 7).

FIGURE 7. Setting the working parameters

Another step was to create the design of copings
based on the settings imposed by the configuration of
the prosthetic restoration. The minimum thickness of
the metal infrastructure was set to 0.6 mm, because af-
ter processing it with specific burs and stones, a thick-
ness of approximately 0.4-0.5 mm will be reached (Fig-
ure 8).

FIGURE 8. The design of metallic copings

In the final design stage, connectors were automat-
ically placed between copings by the program. Their
position must optimize the final design of the metallic
framework, to provide a special aesthetic and increased
structural strength (Figure 9).

When the design was complete, the virtual image
was sent to milling machine to obtain the metallic
framework. The metal structure obtained was checked
on the functional mandibular model, without prior ad-
aptation or interventions. Thus, the errors that could
have occurred if the classic lost wax technique were
avoided (Figure 10).
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FIGURE 10. The metallic framework fitted on the working
model

After the clinical try-in of metallic framework, the
dental technician will apply porcelain on the surface of
the dental alloy to obtain an aesthetic appearance (Fig-
ure 11).

FIGURE 11. The final aspect of porcelain fused to metal
prosthetic restoration

DISCUSSIONS

Restoring the morphology and functionality of den-
tal arches affected by carious lesions and edentations
using fixed prosthetic restorations has been a continu-
ous challenge for dentists. The development of new
materials and technologies for their use has changed
over time the approach to the previously mentioned
clinical situations [5]. Restoring functionality has masti-
cation and aesthetics as its main objectives, the impor-
tance of each being determined by the area of the arch
that needs to be restored [6]. Mainly, the lateral area
requires the restoration of the masticatory function as
a priority, while the frontal area focuses primarily on
restoring the aesthetic function [7].

The use of porcelain fused to metal restorations
achieves a compromise for the two functions that re-
quire to be restored. The metal component ensures a
reliable support where the masticatory forces present
the highest values, namely at the level of the occlusal
surfaces of the lateral teeth. At the same time, the ce-
ramic masses with which the metal infrastructures are
veneered recreate the aesthetic appearance of the re-
stored teeth. At the same time, covering the metal
component leads to limiting the contact between it and
the adjacent soft tissues, which in the case of Ni-Cr or
Co-Cr alloys, alloys with components that can cause al-
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lergic reactions, limits unwanted reactions for patients
sensitive to such chemical elements.

The manufacturing of the metal component through
the lost wax technique allows the dental technician to
customize the clinical case based on the accumulated
experience, adapting the future restoration according
to the size of the abutment teeth and the edentulous
spaces [8,9]. All of this is done with affordable equip-
ment which has shown its effectiveness over time [5].
At the same time, the metal component can also be
made using digital workflows [9,10]. The use of such
technologies allows a superior control of restorations at
the marginal level but also of the thickness of the metal
component [11,12]. This optimizes the ratio between
the aesthetics of the final restoration and its mechani-
cal strength. The size of the metal component is re-
duced and at the same time the space for the physiog-
nomic component is increased [13]. Thus, the aesthetic
aspect of the restoration is improved without under-
mining its mechanical strength [14,15].

CONCLUSIONS

Porcelain fused to metal fixed prosthetic restora-
tions represent an affordable and successful oral reha-
bilitation option, which quickly restores the functions
of the dento-maxillary system. These prosthetic works
are of particular importance because they were de-
signed to be applied to teeth with low height, teeth
with slight malposition, bruxism, teeth with small me-
siodistal diameter teeth in which the destruction the
coronal no longer allows inlays or onlays to be made,
teeth for which an all-ceramic crown cannot be made
etc.

The natural aspect of the prosthetic restoration re-
sulting from the veneering of ceramic mass depends on
the talent and inspiration of the dental technician both
in terms of aesthetics and dental morphology, as the art
of layering of ceramic masses cannot be surpassed by
new emerging technologies.
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