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Clinical Case
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Abstract
Molding in a fixed prosthesis is one of the most important stages in rehabilitative treatment, as it is there that attempts are made
to reproduce dental preparations and adjoining regions by using appropriate materials and techniques. Among the fixed
prosthesis molding materials available on the market, the elastomers stand out, which are polymers where the prey occurs
through the increase of the chain and the establishment of cross-links. The objective of the study is to present a clinical case
and perform a literature review on the use of condensation silicone and addition to molds in Fixed Prosthesis. In this literature
review, a survey of PubMed, Scielo and Lilacs data was performed, using the descriptors: Denture, Partial, Fixed; Dental
Impression Materials and Elastomers. It is possible to conclude that in the field of Dentistry, the elastomers, among them the
condensation-cured and addition-cured silicones, both provide high precision models and are the most used materials in works
with fixed partial dentures. Therefore, it is up to the professional to know the properties and adapt to the best group of chosen
materials.
Descriptors: Denture, Partial, Fixed; Dental Impression Materials; Elastomers.
Resumo
A moldagem em prétese fixa € uma das etapas mais importantes do tratamento reabilitador, pois € nela que se tenta reproduzir
os preparos dentdrios e as regibes adjacentes por meio de materiais e técnicas adequadas. Dentre os materiais para
moldagem de proteses fixas disponiveis no mercado, destacam-se os elastdmeros, que sao polimeros onde a presa ocorre por
meio do aumento da corrente e do estabelecimento de ligagdes cruzadas. O objetivo do estudo é apresentar um caso clinico e
realizar uma revisdo da literatura sobre o uso do silicone de condensacgéo e adicdo a moldes em Préteses Fixas. Nesta revisao
de literatura, foi realizado um levantamento dos dados PubMed, Scielo e Lilacs, utilizando os descritores: Prétese Parcial Fixa,
Materiais para Moldagem Odontolégica e Elastdmeros. E possivel concluir que os elastdmeros, entre eles os silicones
polimerizados por condensacé@o e por adi¢cdo, fornecem modelos de alta precisdo e sdo os materiais mais utilizados em
trabalhos com préteses parciais fixas. Portanto, cabe ao profissional conhecer as propriedades e se adequar ao melhor
conjunto de materiais escolhidos.
Descritores: Protese Parcial Fixa; Materiais para Moldagem Odontoldgica; Elastdmeros.

Resumen

El moldeado en una protesis fija es una de las etapas mas importantes del tratamiento de rehabilitacion, ya que es alli donde se
intenta reproducir preparaciones dentales y regiones adyacentes utilizando materiales y técnicas adecuadas. Entre los
materiales para moldear prétesis fijas disponibles en el mercado, destacamos los elastdmeros, que son polimeros donde se
produce el fraguado aumentando la corriente y estableciendo reticulaciones. El objetivo del estudio es presentar un caso clinico
y realizar una revision de la literatura sobre el uso de silicona de condensacion y adicion a moldes en Proétesis Fijas. En esta
revision de la literatura, se realizé una encuesta de datos de PubMed, Scielo y Lilacs, utilizando los descriptores: Dentadura
Parcial Fija; Materiales de Impresion Dental y Elastémeros. Es posible concluir que los elastdmeros, incluidas las siliconas
polimerizadas por condensacion y adicién, proporcionan modelos de alta precision y son los materiales mas utilizados en el
trabajo con proétesis parciales fijas. Por tanto, le corresponde al profesional conocer las propiedades y adaptarse al mejor
conjunto de materiales elegidos.

Descriptores: Dentadura Parcial Fija; Materiales de Impresion Dental; Elastémeros.

INTRODUCTION
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preparation within the gingival sulcus, sharpness
of the cervical end and health of the gingival

Molding in Fixed Partial Prosthesis is one
of the most important stages in rehabilitation

treatment, as it is there that we try to reproduce
dental preparations and the surrounding regions
almost faithfully using appropriate materials and
techniques™.

For a good impression result, we must
take into consideration the quality of the
impression material, as this should allow for an
excellent negative reproduction of the region to
be rehabilitated. In addition to the quality of the
material, the execution of a good molding
technique must also be taken into account and
the choice of the best technique depends on
three important requirements: extension of the
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tissue'.

According Puni et al.? the fundamental
characteristics of impression materials should
be: the ability to reproduce details accurately,
have enough elasticity to not suffer changes in
their properties after removal of the oral cavity,
have tear resistance and most importantly: Have
dimensional stability.

Among the fixed prosthesis impression
materials available on the market, the
elastomers stand out, which are polymers where
the setting takes place through the increase of
the chain and the establishment of cross-links.
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And they are able to reproduce oral structures
with high precision and level of detail®.

Elastomers can be classified according
to the type of polymerization: Addition or
condensation. Addition polymerization products
do not produce by-products and in the markets
are found in the form of addition silicones and
polyester. Condensation elastomers, on the
other hand, produce by-products and are found
in the market in the form of condensation
silicones (alcohol as a by-product) and
mercaptans or polysulfides (water as a by-
product)®.

Therefore, in order to achieve a fixed
prosthesis impression with quality, it is
necessary for the dentistry professional to know
the materials and to master the impression
technique. In this way, the present work
proposes to search data in the literature about
the most used materials in molding in the fixed
prosthesis, in order to raise discussions and
conclusions on the subject.

CLINICAL CASE

Male patient, JIMFP, 35 years old, sought
care at the prosthesis postgraduate clinic,
complaining about the aesthetic appearance of
his anterior teeth. In the first consultation, during
the anamnesis, the patient reported that he had
this space between his teeth since he was a
teenager only that this condition has been
leaving him dissatisfied for some years. On
clinical examination the  presence  of
diastema between upper central incisors was
observed, due to the change in the size of the
central and lateral incisors. (Figure 1).

Figure 1: Diastema between upper central incisors.

On clinical and radiographic exams, it was
found that elements 15 to 25 were vital, and
without pulp involvement. For the clinical
protocol, initially, an initial impression was made
in the wupper arch with addition silicone
Presidente® (Coltene, Brazil), with the
simultaneous double wire technique (Figure 2).
Afterwards, a simultaneous single wire molding
with Virtual® (Ivoclair Vivadent, Brazil) was
performed (Figure 3) for to obtain the plaster
model. Then, the model was cut to form
matrices (Figure 4) that allowed them to
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maintain the vertical and horizontal relationships
of the teeth, as well as the contacts with
neighboring teeth, aiming at the planning of
disilicate laminate. Then, a milled CAD-CAM
and a cut back make-up were used (Figure 5).
And finally, disilicate laminates were made and
implanted in the patient's teeth (Figure 6).

Figure 2: | impression with addition silicone Presidente®
(Coltene, Brazil), with the simultaneous double wire technique.

Figure 3: Simultaneous single wire molding with Virtual® (lvoclair
Vivadent, Brazil

Figure 5: Milled CAD-CAM and a cut back make-up
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LITERATURE REVIEW

When planning a prosthetic rehabilitation
work, the professional must select the technique
to be used and the impression material
according to the patient's clinical characteristics
and the properties that will be necessary to
obtain a good impression. Among them are the
flow capacity, stability and reproduction fidelity.
Over the vyears, a wide variety of molding
materials and associated techniques have been
developed and they are all seeking greater
fidelity in reproducing details, reducing working
time and providing more comfort to patients and
professionals®.

Factors such as impression type,
contraction of the impression material,
permanent deformation, and storage stability
and impression technique influence the ability to
print or reproduce details and dimensional
stability>. The impression has a very important
value, because through it we obtain a direct link
between the patient's mouth and the laboratory
where a faithful copy of the oral structures will
be obtained.

According Bustamante cites three basic
requirements that must be observed for a good
impression: the extension of the preparation,
cervical end and provisional crowns. The
prosthetic rehabilitator must respect all these
requirements so that the prosthetic restorations
respect biological, mechanical and aesthetic
principles. The material must reproduce the soft
and hard tissues around prepared teeth and
adjacent teeth to obtain restorations/ prostheses
with ideal characteristics.

The dimensional stability of impression
materials is a characteristic of fundamental
clinical interest. Among the materials on the
market, silicones are the most used, due to the
simplicity of their technique and the excellent
results they provide’.

There are a number of factors that can
affect the dimensional stability of silicones:
conservation before use, proportionally correct
material, handling, time and storage location of
the mold. Once these factors are observed, we
can obtain satisfactory results®.

According Franco et al.’, the volume of
the impression material, the time it remains in
the mouth, its modulus of elasticity, the
temperature during the impression, the humidity
during storage, the time between the removal of
the impression and the leakage of the model are
factors that can promote dimensional changes in
the material.

There are several classifications of
molding materials. Depending on how their
components react to become solid, they can be
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called reversible or irreversible. In the setting
reaction of irreversible materials, chemical
reactions occur and prevent the material from
reverting to its state before setting. When
classified by their mechanical properties, the
materials can be called elastic or anelastic/rigid.
Among the elastic materials, there is a
subdivision, in reversible/irreversible
hydrocolloids and elastomers most used for
molding today: the condensation and addition
silicones®%,

Reversible hydrocolloids are an elastic
and flexible material based on agar, sufficiently
capable of reproducing retentive areas, but they
become less precise with storage, as the molds
must be poured immediately after molding. The
material must be removed immediately after the
setting period because it tears very easily and
has no adhesion to the stock tray. Already the
irreversible alginate-based hydrocolloids, has a
reproduction quality considered good and also a
low cost in comparison to other types of molding
materials. They are susceptibles to syneresis
and imbibition, which causes their low
dimensional stability. Moldings with alginate
should be poured within 10 minutes after
removal of the patient's oral cavity, however
molds soaked with a wet gauze can wait for a
longer time until the time of leakage, with
clinically acceptable changes™**.

Condensation silicones®, also called
polydimethylsiloxane'**? appeared around 1950.
Condensation silicones fulfil 68% of the
requirements for an ideal elastic molding
material. Its ability to reproduce fine details,
simple and quick preparation, pleasant smell
and tactile comfort for the patient position it as
one of the most suitable materials for the
manufacture of impressions in the dentistry. Its
commercial presentation consists of a heavy
dense mass, a light fluid paste and a catalyst
paste for both light and heavy paste. The
condensation silicone is so called because its
type of polymerization reaction. According
Hamalian et al.** there may be a contraction with
consequent dimensional change due to the slow
polymerization of the condensation silicone.
Polymerization is accompanied by the release of
the by-product ethyl alcohol, which is greater in
light consistency than in heavy'; therefore, we
have a volatile product that can affect the
dimensional stability of the mold***2,

In moldings with condensation silicone,
relief is achieved when firstly, a denser material
with reduced reproducibility is used, followed by
a new molding with a lighter material, promoting
a much more accurate result'®.

The evaporation of these by-products
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causes contraction of the condensation silicone;
therefore, it is not recommended to leak the
mold more than once, as this contraction
extends over time. If condensation silicone
molds not poured immediately they will result in
a rapid loss of accuracy. Immediate leakage of
the material is necessary, as dimensional
changes increase the longer the storage time”.

Addition silicones have high dimensional
stability as their main characteristic.They are
available commercially in extra light, light,
medium, heavy and very heavy consistencies.
Addition silicones are the most stable molding
materials, as no volatile by-products are
released. This stability means that the mold
does not need to be poured immediately'’?,
and you can store the mold for one to two weeks
to leak, depending on the trademark. In the
setting reaction of the addition silicone, there is
only the release of hydrogen gas from the mass
of the material due to a secondary reaction
between moisture and the residual hydrides of
the base polymer; however, there is no distortion
of the impression material after its release®.
Releasing hydrogen gas as a by-product of the
reaction does not affect dimensional stability but
alters the surface quality of the cast.

Observing the manufacturer's indication
of the waiting time required to empty the mold
until all hydrogen gas has been released is very
important. In addition Mezzomo e Suzuki®® state
that it is hydrophilic, which allows good moldings
at the gingival level and that, after
polymerization, it becomes resistant to liquid
sorption and can be easily disinfected in
disinfectant liquids.

In relation to properties, the silicones by
addition present moderate resistance to
breakage and working time, rapid elastic
recovery, without smell or taste, and can be
poured up to one week after the mold is made,
being stable in disinfectant solutions and
commercially available in automatic dispensers.
However, they are hydrophobic, difficult to pour,
relatively expensive, poor adhesions to the
trays, polymerization inhibited by the sulfur of
the gloves and by the iron and aluminum
sulphates, having a short validity™.

Molding is one of the main steps during
the manufacture of Partial Fixed Prostheses and
in order to have an excellent result in this step, it
is important that the dentist has knowledge
about the techniques that can be used and the
most suitable materials. The techniques used
are one-time molding technique, interdental
relief technique, technique involving individual
self-curing acrylic resin cap and technique with
barrier (PVC or rubber sheet).
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The technique which the dense and light
paste shape the patient's arch present the
advantage material savings in addition to clinical
time. As a disadvantage, the presence of a
second person is essential to assist in handling
light and heavy folders at least®. Technique in
which the heavy paste is first inserted with the
tray into the arch, then interdental relief is
performed to accommodate the light paste and
then a second impression is made?®’. It presents
as a major disadvantage a high clinical time and
it has the advantage that the layer of the
impression material is smaller than more
homogeneous®. Technique that uses a barrier
as a material interposed in the preparations
performed, thereby providing a space for the
slurry to occupy, right after the polymerization of
the dense slurry?.

Therefore, in order to achieve a certain
excellence in molding, it is necessary for the
dentist to be familiar with some of these
techniques, as well as the properties of the
materials that he wishes to use for this'’.

DISCUSSION

The molding is the most important and
indispensable step for making dental
prostheses™. The choice of the impression
material and the best technique are essential
steps for a correct and satisfactory impression.
The main objective is to obtain a model that
represents dental preparations and adjacent
regions using appropriate materials and
techniques. Among the materials available on
the market for molding are elastomers.
Elastomers are non-aqueous materials, as they
are silicone polymerized by addition and silicone
polymerized by condensation, polyester and
polysulfides.

Polyester was the first elastomer
developed with the function of molding oral
structures, but its working time and setting time
are short and cannot be used in more extensive
rehabilitation. It is a hydrophilic material,
confirming its use in humid environments, and
the latest materials on the market are more
flexible when compared to older materials. This
facilitates the removal of the mouth?®.

Polysulfides were originally a material
produced to overcome deficiencies in
hydrocolloids. The by-product generated in its
reaction is water, which greatly affects its
dimensional stability. It is one of the most rigid
elastic materials and its disadvantages are the
unpleasant odor and taste and the high setting
time'®. The use of these elastomers in the face of
aesthetic and extensive rehabilitation treatments
are falling out of wuse, because their
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disadvantages such as short handling and
setting time and low dimensional stability, are
going against what is expected in the results*>%.

Therefore, condensation and addition
silicones are the materials used on a large scale
in the performance of works in Fixed Partial
Prosthesis and it is the choice of the
professional on which material is best suited,
always observing the inherent properties in each
material so that it has a good impression and
consequently a good result at the end of the
treatment **,

Condensation silicone requires a very
controlled technique, because it presents a
major disadvantage, which is the formation of
ethyl alcohol as a by-product, during the
polymerization reaction. And by releasing this
by-product it causes a volumetric contraction,
thus leaving this material with low dimensional
stability. Addition silicones, on the other hand,
reproduce faithful molds and have the
advantage of not forming a by-product, thus
being able to leak the model within two weeks
after molding®®.

Lelis™ analyzed the elastic recovery of
silicones and said that the addition silicones
have greater elastic recovery, that is, the
capacity of the molding material to return to its
original shape after removal, when compared to
the elastic recovery of silicones of condensation.
Only after elastic recovery can the models are
subjected to leakage. The addition silicone lasts
one hour and the condensation silicone lasts
twenty minutes.

Marcinak et al.™® report in their study that
the handling of silicones must be different with
respect to the use or not of gloves. It reports that
the addition silicones cannot be manipulated
with the use of latex gloves by the operator, as it
contains sulfur in its composition, which inhibits
the polymerization reaction of the material.
Rodrigues Filho et al.?? point the handling of
vinyl polysiloxane (addition silicone) impression
putties with latex gloves is said to interfere with
the setting of these impression materials.

CONCLUSION

It is concluded that: a) an accurate and
stable material is essential for the success of the
rehabilitation; b) there is a large number of
materials and techniques that the professional
must pay attention to and seek to know better to
perform a good impression; c) addition-cured
silicones are the most accurate and stable
molding materials; d) the condensation silicones,
when compared to the addition ones, have a
lower performance (dimensional stability), but
still guarantee molds with a lot of quality.
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