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AESTHETIC GOALS IN PORCELAIN FUSED TO METAL 
REHABILITATION 

 

 
 

Abstract:  
Purpose. The ultimate goal for ceramic fused to metal restoration is the creation of a perfect aesthetic 
integration of the restoration with healthy tissues.  
Material and method. The study included a group of twenty-one patients. Sixteen of them were partial 
edentulous patients and five presented dental lesions or chromatic modifications of the dental tissues. The 
treatment plan was represented by metal-ceramic crowns and bridges. The ceramic system used was Vintage 
Halo (Shofu).  
Results. According to the patient's age, to the topography of the missing teeth or to the colour modification, we 
especially surveyed the aesthetic rehabilitation creating the specific morphological elements, in order to realise 
an individual natural aspect with a similar behaviour for the reflection of the light as the dental enamel.  
Conclusions. The current popularity of metal-ceramic restorations is primarily related to their predictable 
strength achieved with reasonable aesthetics. The main parameters that are responsible for a high-quality result 
are represented by: non-invasive, reversible procedures, conservative preparations, individual function offered 
by an individualized reconstruction, gnathological concepts into the occlusal rehabilitation, biocompatible 
materials, longevity of the reconstruction and comfort for the patient.  
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INTRODUCTION 
The aesthetic rehabilitation represents an 
important clinical goal of the prosthetic 
therapy. The aesthetic reasons often are the 
main factor for the treatment demands. To 
get a perfectly integrated rehabilitation, the 
dentist and the dental technician have to 
respect the specific conditions of the 
clinical case, to realize an appropriate 
design, to make a gnathologycal 
preparation of the abutment teeth, to 
preserve and to rehabilitate the occlusion 
and to use biocompatible dental materials, 
corresponding from the aesthetic point of 
view (Patrascu 2002, Dailey 2003). 
 
MATERIAL AND METHOD 
The study included a group of twenty-one 
patients. Sixteen of them were partial 
edentulous patients and five presented 
dental lesions or chromatic modifications 
of the dental tissues.  
The treatment plan was represented by 
metal-ceramic crowns and bridges. The 
amount of tooth reduction should never be 
based on the existing tooth surface, but 

rather on the final volume of the 
restoration. The final preparation should 
not have undercuts, so that a precise 
impression can be taken and the 
restoration can be correctly placed during 
cementation. A precision impression with 
polyether or a polyvinyl-siloxane material 
was taken. 
The spatial orientation and architectural 
dimensions of a wax-up were used to pre-
design and validate the intended 
preparations for the teeth involved. The 
properly made diagnostic provisional 
provides a means of transferring the three-
dimensional changes-planned with the 
patient through the aesthetic and functional 
analysis and captured in the diagnostic 
wax- th. After the 
wax pattern realisation, the metallic 
framework was cast from a non-precious 
chrome-cobalt dental alloy (Remanium 
CS/Dentaurum/Germany containing Ni 
61%, Cr 26%, Si 5% Mo11%, S-Fe-Co-Al 
lower than 1%), selected for its strength, 
rigidity and high flexural strength. To 
enhance the link between metallic 
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infrastructure and the aesthetic component, 

Al2O3.  
The opaque layer was applied with the 
spray-on technique according to the 

e layer 
thickness must be equal to 0,2mm and it 
will be burned at 970-
minutes, in vacuum. The main advantages 
of this technique are represented by a 
shorter working time, low cost and a 
homogenous, thin opaque layer. After the 
application of the opaque layer, the 
porcelain element was realized using the 
Vintage Halo Kit. 
Achieving a shade match with a ceramic 
restoration continues to be problematic for 

the restorative dentist, even with increased 
knowledge of colour science.  
Shade determination and communication 
are made difficult and demanding because 
of the limitations imposed by conventional 
manufactured shade guides. Conventional 
guides do not cover the shade range of 
natural teeth, are inconsistent and do not 
correspond to the materials or thickness 
used in to the actual restorations. Many 
concepts attempt to improve the colour 
communication, however, and various 
colour standards are available from market 
leaders such as Vita Classic, Vita 
3DMaster, Chromascop and VITA 
Easyshade (fig.1) 

 

   
Fig.1. Classic and modern shade system determination 

 
The standard for visual shade 
determination was established by Sproull 
as a result of his investigations: 
- shade guides present a different 
stratification than do natural teeth 
- the material of which shade guides are 
made does not correspond to the 
restorative material. This leads to 
metamerism when reproducing colour 
- there is no logical organization of the 
hues of natural teeth in the current shade 
guides 
The ability to visualize the hue, chroma 
and value of an unfired ceramic element 
allows the clinician more precise control 
of shade determination, communication 
and realization. 
The corresponding build up during the 
ceramic layering procedure requires 
appropriately colour-intensive ceramic 
powders that do not lose their effect when 

covered later with enamel and transparent 
ceramics. The incisal and transparent 
powders have to avoid a high grey value.  
Final contouring is accomplished with 
diamond rotary instruments and the 
restoration is glazed in a furnace. The low 
backing temperature of the opaque dentin 
and cervical powders provides a 
particularly periodontium-friendly, 
homogenous surface. Areas that will be in 
contact with the opposing natural dentition 
and by passing areas between lobes are 
controlled by polishing with rubber 
wheels.  
The main parameters that are responsible 
for a high-quality result are represented 
by: non-invasive, reversible procedures, 
conservative preparations, individual 
function offered by an individualized 
reconstruction, gnathological concepts into 
the occlusal rehabilitation, biocompatible 
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materials, longevity of the reconstruction 
and comfort for the patient. 
 
RESULTS AND DISCUSSIONS 
The transition from the preoperative 
condition to an ideal and acceptable 
restorative outcome is complex. The active 
participation of two partners - the clinician 
and the patient, inevitably compounds 
subjectivity by requiring mutual agreement 
on the nature of the aesthetic problem and 
the approach to treating it.  
According to the patient's age, to the 
topography of the missing teeth or to the 
colour modification, we especially surveyed 

the aesthetic rehabilitation creating the 
specific morphological elements, in order to 
realise an individual natural aspect with a 
similar behaviour for the reflection of the 
light as the dental enamel.  
A particular aspect is looking to the 
embrasure spaces adjacent to the abutment 
teeth, that should be open to allow room 
for interproximal tissue and access for oral 
hygiene [Kataoke] (fig.2). Conversely, the 
embrasure space between two adjacent 
elements of the pontic should be close 
enough to reduce food and plaque 
accumulation as long as it is aesthetically 
feasible. 

 

    
Fig.2. Cervical embrasures should be open to allow space for interdental papilla 

 
The aesthetic rehabilitation with porcelain 
fused to metal crowns and bridges is 
conditioned by the natural aspect 
rehabilitation that depends on the 
perception, a concept that is not strictly 
defined, and that is conditioned by the 
internal dynamic of the interaction 
between the fluorescence and opalescence, 
by the conditions of illumination and the 
position of the observer (Dancy 2003, 
Gebhardt 2003). When we realize a 
ceramic fused to metal rehabilitation we 
have to survey the specific colour and the 
translucency of the ceramic layers 
according to the shape and relief, in order 
to get an optimal equilibrated prosthetic 
appliance with excellent aesthetics (Gurel 
2003, Adolfi 2003). The focused light 
conduction of the ceramic layers that 
belong to the Vintage Halo system forms 
the basis for colour interplay of an 
aesthetic, high value prosthetic 

rehabilitation. The optimal distribution of 
impacting light from the crown to the 
surrounding tissues assures the luminosity 
and vitality of the prosthetic appliance 
(Rufenacht 2000) The layering technique 
make possible to achieve the desired shade 
by additive applications of the powders. 
The opaque dentin and the dentin powders 
are provided to match the relevant shade 
tone (fig.3). 
The translucence of the dentin powders 
promotes the colour effect from deeper 
layers as in the natural teeth. Under 
various spectra of light, natural tooth 
surfaces show a broad range of colours 
from pure blue to diffuse red-brown tones. 
The strong guiding effect of light becomes 
visible at the incisal edges and the enamel 
of natural teeth. To get a suitable 
strengthening depth effect on the cervical 
and proximal regions translucent cervical 
powders have to be used (fig.4). 
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  Fig.3. Application of the dentin powder      Fig.4. Final aspect of the aesthetic restoration 

 
The use of pressed-to metal technology 
for fabrication of conventional porcelain 
margins required a material of sufficient 
opacity to hide the opaque substructure, 
yet translucent enough to blend with the 
tooth margins. Sometimes a situation of 
diametrically opposing needs is created. If 
the restoration was pressed out of a 
material that was translucent enough to 
fulfill the marginal blending requirements, 
there was not enough opacity to hide the 
metal framework, and the opaque layer 
reflected through. On the other hand, if a 
material of sufficient opacity is used a 
slight lack of illumination it will be present 
at the margin (Muia 1994). An important 
evolutionary step consisted in the 
reduction of the amount of metal coverage 
located in the facial area of the restoration 
and the extension of the porcelain margins. 
This eliminates the need to hide the 
opaqued metal and allowed the use of 
more translucent pressing materials. The 
result will consists in a greatly improved 
gingival illumination, an increased vitality 
of the restored tooth and a better natural 
appearance (Ubassy 1994).  
 
CONCLUSIONS 
Aesthetic and functional parameters that 
have been identified during diagnosis may 
be verified, tested and adapted as needed 
in the definitive restoration. The 
restoration of the anterior arch is a 
continuous challenge between dentist and 
nature, the great potential of the new 
ceramics being very satisfactory. 
The ultimate goal for ceramic fused to 
metal restoration is the creation of a 

perfect aesthetic integration of the 
restoration with healthy tissues. 
Fabricating a restoration that is in harmony 
with the remaining teeth and that express 
the coronal morphology and natural 
aspect, requires an understanding of the 
necessity of achieving this harmony with 
the adjacent teeth. Metal-ceramic bridges 
are suitable for long-span situation and can 
be used when higher stress resistance is 
required. However, their fabrication 
requires more tooth reduction and it may 
be more difficult to achieve a natural-
appearing restoration. Replacing metal 
margins with porcelain ones greatly 
improves gingival illumination and 
enhances aesthetic results, but the amount 
of metal that can be removed up the axial 
wall of the prepared tooth is limited to the 
amount of powdered ceramic that can be 
accurately lifted from the die during the 
fabrication process. 

expectations created new type of 
restoration that selectively uses metal 
where needed for strength and that 
eliminates it from the areas where it 
compromises aesthetics (metal 
encapsulated pressed-ceramic bridges), so 
that a large amount of clinical situations 
can be treated with high aesthetic results. 
The numerous choices increase the 

the diagnosis and treatment planning that 
is important but also the communication 
between the members of the team involved 
as well as their performance. 
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