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Abstract

Objective: The aim of this study was to evaluate the
cervical fit of full metal crowns using four different elas-
tomers. Methods: A stainless steel metallic die similar
to a prepared first upper molar was obtained. Four di-
fferent elastomeric impression materials were utilized:
polysulfide (A), polyether (B), condensation silicone (C)
and ad(dition silicone (D). Forty molds were created, 10
for each group. It was obtained 40 gypsum abutments.
After the end of this stage, it was performed complete
metal crowns on all specimens. Crown displacement
was measured through a comparative microscope, ob-
taining diametrically opposite points. Results: The re-
sults were the following: Group D (31.97 um), Group
B (49.57 um), Group A (51.12 um), Group C (61.12
pm). The analysis of variance (ANOVA) test and a Tukey
test for multiple comparisons were used to analyze the
results. Conclusions: There were significant differences
among all groups, except for Groups A and B. The ma-
jor result of displacement was Group C. The best results
were shown by Group D (p < 0.05).
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Introduction

The preparation of a fixed prosthesis is a very
detailed sequence of procedures whose steps are
completely interdependent. The technique of cas-
ting stands out as one of the most important clinical
interventions for the success of the fixed prosthesis;
it is the link between the laboratory and the clinical
stage!.

The procedure of taking impressions has been
known since antiquity. However, only since the
1950s, with the appearance of polysulfide, have
the materials begun to be improve in an attempt
to achieve “ideal” characteristics. At approximately
the same time, around 1960, silicone was develo-
ped and work began on the marketing of polyether.
Since then, the clinician has been facing a new era
with regard to impression techniques, mainly due
to the wide variety of materials and trademarks.
Currently, the most commonly used materials in
fixed prosthodontics are polyether, polysulfide, con-
densation silicone and addition silicone.

Addition silicone and polyether are the mate-
rials that have the best characteristics and dimen-
sional stability, fidelity of copied details, elastic re-
covery, and lower values of deformation?. Polysulfi-
de has advantages such as good working time, low
cost and good resistance to tear, which is very im-
portant considering the impression is made with in-
dividual coping, where a small amount of material
is used to reduce distortion and to resist tearing®*.
The disadvantages are unpleasant odor, ability to
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stain and impaired elastic memory®. Condensation
silicone is a material widely used by professionals
due to its ease of use and low cost. However, it has
low resistance to tear than other elastomers and
exaggerated distortion when stored for subsequent
pouring?57,

Therefore, the aim of this study was to provide
greater knowledge of the physical characteristics
of such materials so that they can, ideally, be used
optimally in various situations of dental treatment.
The hypothesis was that there was significant diffe-
rence on cervical fit of full metal crowns in gypsum
dies obtained with different elastomeric materials.

Materials and method

It was used a standard metal made of stainless
steel with features of the upper first molar, which
was impressioned with four different rubber-based
materials: Group 1 - polysulfide (Permlastic™, Kerr,
West Collins Orange - CA, EUA), Group 2 - polyether
(Impregum F™ 3M, St. Paul - MM, EUA), Group
3 - condensation silicone (Optosil-Xantopren™, 3M,
Schurz — Strafle - NEUSS, Germany) and Group 4
— addition silicone (Aquasil™, Dentsply, De-Trey-
StraBle - Konstanz, Germany). From this pattern, it
was obtained 40 gypsum abutments divided in four
groups, 10 for each material. After the end of this
stage, it was performed the same procedure for the
complete metal crowns on all specimens.

To create molding using polyether and polysul-
fide, it was made individual copings, which were
made on the standard abutment in chemically acti-
vated acrylic resin (CAAR) (Cléssico - Articles Den-
tal S/ A, Sao Paulo - SP, Brazil), with standard in-
ternal relief of 0.5 mm, and readapted with acrylic
resin (Duralay, Reliance Dental Mfg Co Worth, Al-
sip - IL, EUA). Subsequently, It was done wax relief,
with thickness of 3 mm, on the whole abutment?® an
individual coping being made in individual CAAR
trays (Classico - Articles Dental S/ A, Sao Paulo -
SP, Brazil), not perforated.

For molding with addition and condensation
silicone it was used individual perforated RAAQ
trays (Classico - Articles Dental S / A, Sao Paulo
- SP, Brazil), made in a similar manner to that des-
cribed previously. The technique of double mixing is
the technique of choice for these two materials, and
the relief from the heavy and light material was
achieved by the interposition of a polyethylene film
with 0.2 mm thickness.

The patterns obtained by the four groups were
assessed and, if they were not satisfactory, would
be discarded and a new procedure would be perfor-
med. The manipulation of both the material and
the plaster casting followed the recommendations
of the manufacturers. The molds of polyether, poly-
sulfide and condensation silicone were poured, af-
ter the prey of these materials, with type IV plaster
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(Durone™, Dentsply, Petropolis - RJ, Brazil); thus
reducing the occurrence of dimensional changes
in the models obtained®. For the addition silicone
mold, the pouring was performed after 1 hour of
prey of the material to avoid the occurrence of pores
in plaster abutments due to the release of H,”'° The
conditions of temperature (23 + 2 °C) and humidity
(50 + /- 10%) were the same for all materials.

Forty metal crowns were obtained by the tech-
nique of lost wax. The wax patterns were sprued,
invested (Cristobalite™; Whip Mix Corp, Louisvil-
le, KY, USA), and cast using standard Ni-Cr alloy
(Durabond, Sao Paulo, Brazil). After finishing and
polishing, the crowns were seated on the standard
model (Fig. 1) with a load of adjustment of 9 kg,
maintained for 1 min'. After this time, the speci-
men was taken to the microscope optical comparator
(Mitutoyo™, Mitutoyo Manufacturing Co., Tokyo —
Tokyo, Japan) to perform measurements of cervical
misfit in four diametrically opposite points, located
on the vestibular, palatal, mesial and distal faces.
There were three measurements for each point and
the average was considered as cervical misfit.

Figure 1: Metal crown (Ni-Cr) adapted from the die cast

Results

The analysis of variance (Anova) test and a
Tukey test for multiple comparisons were used to
analyze the results. In all cases it was adopted a
significance level of 5% (p < 0.05). The addition si-
licone obtained lower mean misfit (31.97 um), follo-
wed by the polyether (49.57 um), polysulfide (51.12
um) and the condensation silicone (61.12 um). The-
re were statistically significant differences between
all groups, except between polysulfide (Group A)
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and polyether (Group B). The condensation silicone
(Group C) displayed greater mismatch. The addi-
tion silicone (Group D) had a lower cervical misfit.

Discussion

Professionals achieve satisfactory outcomes,
thorough knowledge of different techniques and
impression materials, with respect to the type of
tooth preparation (partial or total) or the cervical
end level (supragingival or subgingival), aside from
the need for technical skills to perform the procedu-
re correctly.

The results of this study showed that the addi-
tion silicone performed superiorly to other materials
(31.97 um), probably due to its high dimensional
stability and lower permanent deformation, a fact
confirmed by Craig and Sun®. The material does not
release sub products after its polymerization, as re-
ported by Rubel® (2007); it also has low polymeriza-
tion contraction and good elastic recovery?!2,

The materials molded by individual copings
(polyether and polysulfide) showed similar results,
although polyether is more accurate and dimensio-
nally stable than polysulfide!®. This can be explai-
ned by the fact that the individual coping techni-
que allows only a small amount of material to be
used and thereby promotes a smaller dimensional
change*!*. The similarity of results between these
two groups is in agreement with results obtained by
Boulton et al.?® (1996).

Condensation silicone presented the worst re-
sults with respect to cervical fit (61.12 pm), when
compared to the other three materials. Rubel®
(2007) explained that the high degree of contraction
is caused by the release of by-products (alcohol) du-
ring its prey reaction. This feature was confirmed
by Johnson and Craig e Sun® (1994) and Myers and
Peyton'® (1959) who compared addition and conden-
sation silicone, and indicated the former as the ma-
terial of choice.

Although addition silicone performed superior-
ly to other materials it is necessary a waiting time
of 1 hour to be poured to avoid bubbles caused by
hydrogen released, the others could be poured im-
mediately. Moreover the individual coping techni-
que allows a small amount of material to be used
and thereby promotes a smaller dimensional chan-
ge when polyether and polysulfide are selected.*

It is interesting to note that even if introduction
of a range of variables difficult to control, such as
wax, coating, casting or other processes could also
show differences in the cervical adaptation of total
metal crowns of Ni-Cr using different types of elas-
tomeric materials. Although there is a statistically
significant difference between the addition silicone
and polyether and polysulfide groups, the clinical
use of any of these materials can be indicated, and
it is a professional’s responsibility to choose the
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material that has higher affinity, according to cost,
work time and number of prepared teeth!”8,

Conclusions

Within the limits of this study, the following
conclusions were drawn:

* There were statistically significant differences
between all groups, except between polysulfide
(Group A) and polyether (Group B).

* The condensation silicone (Group C) displayed
greater mismatch.

* The addition silicone (Group D) had a lower
cervical misfit.

Resumo

Objetivo: O objetivo deste estudo foi avaliar o desajus-
te cervical de coroas metalicas utilizando quatro dife-
rentes materiais elastoméricos. Materiais e método: Foi
confeccionado um troquel metélico de aco inoxidavel
semelhante a um primeiro molar superior preparado.
Quatro diferentes materiais de moldagem elastoméricos
foram utilizados: polissulfeto (A), poliéster (B), silicone
de condensacdo (C) e silicone de adicao (D). Quaren-
ta moldes foram obtidos, sendo dez para cada grupo.
Desses foram obtidos quarenta troqueis de gesso. Apos
o término desta fase, foram confeccionadas coroas to-
tais metdlicas em todas as amostras. O deslocamento
da coroa foi medida com um microscépio comparador,
obtendo-se pontos diametralmente opostos. Resulta-
dos: Foram os seguintes: Grupo D (31.97 ym), Grupo B
(49.57 um), Grupo A (51.12 pm), Grupo C (61.12 ym).
A analise de variancia (ANOVA) e o teste de Tukey para
comparagées multiplas foram utilizados para analise
dos resultados. Conclusées: Houve diferencas significa-
tivas entre os grupos, exceto para os Grupos A e B. O
maior resultado de deslocamento foi para o Grupo C, e
os melhores resultados foram apresentados pelo Grupo
D (p < 0,05).

Palavras-chave: Materiais para moldagem odontoldgi-
ca. Técnica de moldagem odontolégica. Protese den-
taria.
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