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RESUMO

Um dos fatores mais importantes para o sucesso, em longo prazo, de proteses sobre
implantes é a precisdo do processo de moldagem que visa obter a posicao original
dos implantes no modelo mestre e desta forma permitir a passividade da estrutura
que se apoiara sobre a plataforma do implante. O objetivo desse estudo
experimental consistiu em fazer comparacfes entre quatro diferentes técnicas
diretas de moldagem (n=5), a saber: grupo 1 (G1) — transferentes separados, grupo
2 (G2) — transferentes unidos com resina acrilica, grupo 3 (G3) - transferentes unidos
com resina acrilica, segmentados e unidos novamente com resina acrilica, grupo 4
(G4) — transferentes revestidos com adesivo do material de moldagem. Para tanto,
foi fabricada uma matriz em resina acrilica onde foram fixados quatro analogos de
implantes com plataforma 4.1mm em hexagono externo. Os implantes foram
moldados, utilizando—se de moldeira individualizada, em acrilico, silicone de adi¢ao
(Express, 3 M ESPE/AG, Seefeld — Alemanha). No total foram obtidos 20 modelos
com quatro implantes cada. Em todos os modelos foram feitas medi¢cdes por
vestibular e lingual de cada implante, perfazendo um total de 160 medigdes,
utilizando-se para tal um Microscépio Comparador (Mitutoyo TM100, Mitutoyo,
Japdo). O teste de Kolmogorov-Smirnov demonstrou que os dados da variavel
“‘desadaptacao” apresentaram distribuicdo ndo normal. O teste de Kruskal-Wallis
seguido pelo teste post hoc de Dunn foi utilizado para avaliar a existéncia de
diferengas na variavel “desadaptacdo” entre cada um dos 4 grupos avaliados. O
teste post hoc de Dunn mostrou que esta diferenca ocorreu quando foram
comparados os grupos G1 (0,1658mm) com G3 (0,0376mm) e quando se comparou
G3 (0,0376mm) com G4 (0,1796mm), sendo que a desadaptacao foi menor em G3
(0,025mm) que em G1 e G4. Nos quatro experimentos realizados constatou-se
desadaptacdes entre os transferentes e os implantes.

Palavras-chave: Implantagdo dentaria. Técnica de moldagem odontologica.

Modelos dentarios.



ABSTRACT

One of the most important factors for the long term success of the prosthesis on
implants is the precision of the implants in the master model, which aims to attain the
original position of the implants on the master model, and thus, to allow the passivity
of the structure that will support itself on the platform of the implant. The aim of this
experimental study consisted in making comparisons among four different direct
molding technigues (n=5), namely: group 1 (G1) — Separated transferees , group 2
(G2) — transferees united with acrylic resin, group 3 (G3) — transferees united with
acrylic resin, segmented and re-united again with acrylic resin, group 4 (G4) —
transferees coated with molding material adhesive. In order to do so, it was
manufactured a matrix in acrylic resin, in which four analogue implants with a 4.1mm
platform in external hexagon were fastened. The implants were molded using an
individualized molder made of acrylic, silicon addition (EXPRESS, 3M ESPE/AG,
Seefeld — Germany). In total, were obtained 20 models with four implants each. In all
models were made measurements by vestibular and lingual of each implant, making
a total of 160 measurements, using a Comparison Microscope (Mitutoyo TM 100,
Mitutoyo, Japan) to do so. The Kolmogorov-Smirnov test demonstrated that the data
of the “mismatch” variable presented a normal distribution. The Kruskal-Wallis test
followed by the Dunn's post hoc test were used to evaluate the existence of
differences in the “mismatch” variable among each of the 4 groups evaluated. The
Dunn’s post hoc test showed that such difference occurred when comparing the G1
and G3 groups, and also when the G3 group was compared with the G4 one,

wherein the “mismatch” was smaller in G3 than in G1 and G4.

Keywords: Dental implantation. Dental impression technique. Dental models.
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1 INTRODUCAO

Tratando-se de reabilitacdo de pacientes completamente ou parcialmente
desdentados, os implantes dentarios tornaram-se uma excelente opcdo. O sucesso
a longo prazo da reabilitagdo oral com o uso de implantes osseointegraveis é
diretamente dependente de diversos fatores inerentes ao processo cirurgico e
protético (SPECTOR; DONOVAN; NICHOLIS, 1990). Os fatores relativos as etapas
protéticas, como a adaptacdo da estrutura da protese ao respectivo implante ou
intermediario tem importancia fundamental (HSU; MILLSTEIN; STEIN, 1993;
INTURREGUI et al.,, 1993). Ao contrario dos implantes, os dentes, possuem o0s
ligamentos periodontais interpostos entre o 0sso alveolar e os dentes.

Entre as varidveis que sao conhecidas por influenciar declaradamente a
precisdo de moldagem dos implantes, o tipo de material de moldagem (WEE, 2000;
LORENZONI et al., 2000), os tipos e materiais de unido dos transferentes (ou a
auséncia da unido) (MOJON et al., 1990; NESS et al., 1992) e a técnica de
moldagem, direta ou indireta, desempenham os papéis principais (BUZAYAN; BAIG;
YUNUS, 2013; CARR, SOKOL, 1991).

Pequenas discrepancias da posicao dos implantes no modelo de trabalho
podem levar a tensGes sobre os mesmos quando a prétese estiver aparafusada em
boca (ASSIF et al.,, 1999). Para proporcionar ajustes passivos, tais préteses nao
deveriam induzir nenhuma tensao sobre os implantes, componentes ou ao 0SSO
circundante. No entanto, tanto os aspectos clinicos, bem como as variaveis
laboratoriais, intrinsecas ao tratamento restaurador tornam essa passividade
bastante dificil (ASSIF et al., 1999; DEL'ACQUA et al., 2010; SAHIN, CEHRELI,
2001).

Para Assif, Marshak e Nissan (1994), um dos maiores objetivos na construcao
de proteses sobre implante é a producdo de infraestruturas que exibem uma
adaptacdo passiva quando conectada a multiplos intermediarios, que é assegurada
com uma moldagem precisa (RODNEY, JOHANSEN, HARRIS, 1991; ASSUNCAO
et al., 2008). Este padrdo de adaptacéo € requerido devido ao conjunto implante /
0sso e pela distribuicdo ideal do estresse da conexdo com a sobre estrutura.

Problemas como afrouxamento de parafuso, perda GOssea marginal
progressiva, fraturas de componentes protéticos e perda da osseointegracdo podem

ser atribuidos, em parte, as inadequacdes adaptativas das restauracoes.
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(DUMBRIGUE; GURUN; JAVID, 2000; BUZAYAN; BAIG; YUNUS, 2013). Essas
desadaptacbes das proteses nas reabilitacbes com implantes podem atuar como
fator etioldgico para o insucesso das mesmas.

As diferentes técnicas de moldagem, também chamadas transferéncias,
foram propostas no intuito de gerar modelos com a maior fidelidade possivel, na
tentativa de obter os melhores ajustes das proteses sobre implantes
osseointegrados (CARR; MASTER, 1996; SPECTOR; DONOVAN; NICHOLIS, 1990;
FENTON et al.,, 1991; BURAWI et al., 1997). As técnicas mais empregadas sao
denominadas método indireto (moldeira fechada) e método direto (moldeira aberta)
(CARR; SOKOL, 1991; ASSUNQAO; GENNARI FILHO; ZANIQUELLI, 2004,
MARTINEZ-RUS et al., 2013). Embora muitos sdo os trabalhos na literatura que
comparam as técnicas de impressdo direta e indireta (HERBST et al., 2000), os
resultados ainda sdo contraditérios. Sabe-se que na técnica indireta pode-se usar 0s
transferentes de moldagem unidos ou né&o.

Apesar de varios autores defenderem a unido dos transferentes de moldagem
com resina acrilica para melhores resultados (PHILLIPS et al., 1994), outros estudos
demonstraram que este processo de unido é desnecessario (DEL'ACQUA et al.,
2010). Em um estudo onde foram testadas quatro diferentes técnicas de moldagem
em protese sobre implantes, utilizando as técnicas diretas com transferentes
separados, unidos com acrilicos quimicamente ativados e com retencdes unilaterais;
indiretas com transferentes separados. Herbst et al. (2000) realizaram as moldagens
com silicone de reacao por adi¢cao; de acordo com os dados obtidos nos resultados,
0s autores concluiram que a esplintagem dos transferentes € um procedimento que
demanda muito tempo e técnica e que qualguer uma das técnicas, selecionadas
neste estudo, pode ser utilizada em moldagem de implantes. Para Gennari Filho et
al. (2009), muitas pesquisas demonstram n&o haver diferengas em unir ou ndo os
transferentes de moldagem (consideram os implantes em posi¢cdo paralela e que
estes resultados ndo devem ser extrapolados para os casos de implantes nao
paralelos).

Em trabalho com intuito de avaliar trés diferentes materiais de moldagem
(hidrocoldide reversivel, silicone de reacdo por adicdo e poliéter), Lorenzoni et al.
(2000) tiveram como resultado que ndo houve diferenca entre o material poliéter e o

silicone de reacao por adi¢cao.
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A literatura mostra que quanto aos materiais de escolha para as moldagens
de transferéncia, em implantodontia, os silicones a base de polivinilsiloxano,
permanecem sem evidéncias conclusivas quanto ao fato deste ser o melhor e mais
eficaz dos materiais com tal finalidade (BUZAYAN; BAIG; YUNUS, 2013).

Em vista destas duvidas, optou-se por conduzir um trabalho que viesse a
contribuir com este aspecto ainda controverso nas reabilitagbes com implantes

dentarios.
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2 OBJETIVOS

2.1 Objetivo geral

Fazer andlises comparativas quanto a precisdo de quatro diferentes técnicas
de transferéncia de implantes dentarios, em préteses sobre implantes, na técnica
direta, com moldeira aberta, sendo que os transferentes, em um dos ensaios,
estardo separados; em outro unidos com resina acrilica ativada quimicamente; em
um terceiro unidos com resina acrilica, segmentados e unidos novamente com
resina acrilica ativada quimicamente e finalmente, no quarto ensaio, separados

como no primeiro ensaio, mas revestidos com adesivo do material de moldagem.
2.2 Objetivos especificos
a) determinar entre as técnicas avaliadas, a de maior e a de menor fidelidade;

b) avaliar se a unido dos transferentes influencia na precisdo da moldagem de

transferéncia.
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3 MATERIAL E METODOS

Cabe ressaltar, previamente, a descricdo da metodologia, que este trabalho &
continuacao de outros trés anteriores, realizados nesta Instituicdo, sob orientacdo do
Professor Doutor Wellington Corréa Jansen, quando foram realizados experimentos
semelhantes, onde variou-se o tipo de material de moldagem. Sendo assim, teve-se
neste trabalho a preocupacédo de realiza-lo de maneira mais proxima possivel dos
anteriores com o intuito de, ao final deste, ter-se estudos que concentram as
principais opc¢des de materiais utilizados na transferéncia de implantes dentarios.

Para a realizacao desta pesquisa foi confeccionado um modelo de mandibula
com 4 analogos de implantes de plataforma 4.1 mm com hexagono externo
(Neodent, Curitiba, Brasil) para servir como base para este estudo. O modelo mestre
utilizado neste estudo foi 0 mesmo dos estudos realizados anteriormente, sendo que
o mesmo foi confeccionado em resina acrilica (Jet, Classico, Campo Limpo Paulista,
Brasil) e a unido entre os analogos e esse modelo foi feita com cola de cianoacrilato
(Super Bonder, Henkel Ltda, Itapevi, Brasil) (SPECTOR; DONOVAN; NICHOLIS,
1990; NESS et al., 1992; PHILLIPS et al., 1994; VIGOLO; MAJZOUB; CORDIOLI,
2000). As perfuragbes no modelo foram realizadas com um motor conectado a um
paraleldometro (Bio-art equipamentos Odontoldgicos Ltda, Sdo Carlos, Brasil) e
brocas cilindricas (Neodent, Curitiba, Brasil) para preparo dos implantes. Todos os
orificios, obtidos sob refrigeracéo, apresentaram-se com 4,3mm de diametro e de tal
forma que a plataforma do implante ficasse 2mm acima do modelo para facilitar a
futura leitura dos resultados no Microscépio Comparador (Mitutoyo TM100, Mitutoyo,
Japao) (ASSIF et al., 1992) pertencente ao Departamento de Engenharia Mecéanica
da Pontificia Universidade Catélica de Minas Gerais, Campus Coracéo Eucaristico.

Sobre os anélogos fixados ao modelo-base foram fixados os transferentes.
Realizou-se entdo a confeccdo de alivio em cera rosa em laminas (Wilson,
Polidental, Cotia, Brasil). Para tal, foi utilizado duas laminas de cera para
proporcionar um alivio interno de aproximadamente 2 mm, homogéneo em toda a
moldeira. Construiu-se uma moldeira mestre (RODNEY; JOHANSEN; HARRIS,
1991; OBEID; DRISCOLL; PRESTIPINO, 1999) em resina acrilica de polimerizacéao
guimica, transparente (Jet, Classico, Campo Limpo Paulista, Brasil) que abrangeu
toda a éarea aliviada. Apdés a polimerizacdo, procedeu-se o0s acabamentos e

polimentos da moldeira com instrumentos rotatorios abrasivos para uso em resina
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acrilica. A moldeira foi obtida com resina acrilica de polimerizagcdo quimica (Jet,
Classico, Campo Limpo Paulista, Brasil), onde construiu-se 5 moldeiras individuais
utilizadas no trabalho. Todas as moldeiras possuiam na sua parte superior 4 janelas
para passagem dos parafusos dos transferentes e 3 referéncias de parada para
padronizacdo do posicionamento das moldeiras durante o ato de moldagem.

Sobre 0 modelo mestre aparafusou-se 04 transferentes rotacionais (Neodent,
Curitiba, Brasil) aplicou-se um torque de 10N.cm nos quatro componentes. Assim
posicionados 0s componentes protéticos foram unidos com resina epoxica
(Durepoxi, Henkel LTDA, Boituva, Brasil) (NACONECY et al., 2004; DEL"ACQUA et
al., 2008). A intencéo foi de fazer a fixacdo dos quatro pilares com cinta em Co-Cr
com a utilizacdo de material de pouca ou nenhuma alteracdo dimensional durante e
apos a presa. Apos as transferéncias e obtencdo dos modelos experimentais, os 04
pilares foram novamente posicionados sobre o modelo para avaliacdo ao
microscopio das desadaptacdes entre o pilar e a plataforma. Esta matriz foi
armazenada em ambiente seco e em temperatura ambiente até o momento de sua
utilizacao.

Os transferentes foram montados sobre o modelo mestre e procedeu-se
entdo as transferéncias dos mesmos de acordo com 0S seguintes grupos

experimentais (n=5):

a) Grupo 1: transferentes separados (ASSIF; MARSHAK; SCHMIDT, 1996;
SPECTOR; DONOVAN; NICHOLIS, 1990; BURAWI et al., 1997);

b) Grupo 2: transferentes unidos com fio dental e resina acrilica
autopolimerizavel (ASSIF; MARSHAK; NISSAN, 1994; ASSIF; MARSHAK;
SCHMIDT, 1996);

c) Grupo 3: transferentes unidos com fio dental e resina acrilica
autopolimerizavel, separados e unidos com resina acrilica
autopolimerizavel (OBEID; DRISCOLL; PRESTIPINO, 1999);

d) Grupo 4: transferentes separados e com adesivo do material de
moldagem aplicado (VIGOLO; MAJZOUB; CORDIOLI, 2000; VIGOLO;
MAJZOUB; CORDIOLI, 2003).

Sobre a superficie interna e a 3 mm da borda externa das moldeiras, foi

aplicado, com o auxilio de um pincel, o adesivo para moldeira 3M ESPE Os moldes
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foram obtidos em ambiente com temperatura (23+2°C) e com umidade relativa do ar
de 50% + 10%. O material de moldagem utilizado para todas as moldagens
realizadas foi Silicone de adicdo (Express 3M ESPE/AG, Seefeld — Alemanha),
proporcionado e manipulado de acordo com instru¢des do fabricante. As moldeiras
foram carregadas com o material seguido do imediato posicionamento da moldeira
no modelo mestre. Uma ligeira presséo foi feita na moldeira até que as referéncias
de parada tocassem a base do modelo mestre. O material de modelo vertido sobre o
molde foi 0 gesso densita tipo IV (Herostone, Vigodent, Rio de Janeiro, Brasil) a uma
proporcdo A/P recomendada pelo fabricante de 100g de p6 para 22ml de &agua.
Todos os modelos vertidos com uma quantidade de pé (100g) pesados em balanca
de precisdo (AG 200, Gehaka, Sdo Paulo, Brasil). O gesso foi misturado com
espatulagdo manual por 1 minuto com 22ml de agua proporcionados através de
seringa plastica descartavel. Utilizou-se o recurso de um vibrador odontolégico (VH
Equipamentos Odontol6gicos, Araraquara, Brasil) para verter o gesso no molde.
Aguardou-se 30 minutos para remocdo do modelo do molde. O gesso foi vertido ao
molde duas horas apos a moldagem seguindo orientacdes do fabricante. Verificou-
se a qualidade do modelo no que tange a presenca de bolhas e imperfeicbes. Se
algum defeito fosse visualizado no modelo era descartado.

A correta adaptacdo dos analogos foi verificada visualmente tanto nas
moldagens, quanto nos modelos, assim como o uso de uma sonda (n°5, Duflex

SSWhite, Rio de Janeiro, Brasil). Foram realizadas 5 moldagens para cada grupo.

3.1 Caracteristicas especificas dos grupos

No grupo 1 foram utilizados 4 transferentes separados. Como em todos 0s
grupos, os parafusos dos transferentes receberam um torque de 10 N.cm com a
utilizacdo de um torquimetro (Neodent Curitiba, Brasil) e foram desaparafusados dos
analogos antes da remocao das moldagens.

Para o grupo 2 foi utilizado um fio dental (Sanifil, Rio de Janeiro, Brasil) para a
unido dos transferentes e para facilitar o uso da resina acrilica autopolimerizavel
(Duralay, Reliance Dental MFG. Co., Worth, EUA) coloca sobre o fio até que todos
os transferentes fossem unidos com esse acrilico.

O grupo 3 por todos os passos que foi submetido o grupo 2, mas previamente

ao vazamento do gesso, os transferentes foram separados com o uso de um disco
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adiamantado (Intensiv, Gancia, Suica) e unidos novamente com resina acrilica
autopolimerizavel (Duralay, Reliance Dental MFG. Co, Worth, EUA).

Ja o grupo 4 teve todos o0s passos repetidos do grupo, no entanto
previamente a moldagem todos os transferentes receberam uma fina camada de
adesivo para silicone de adicdo 3M ESPE/AG, Seefeld — Alemanha.

Para os grupos 1, 2, 3 e 4 0 vazamento foi feito de forma convencional
preenchendo todos os moldes com gesso apds duas horas do inicio da mistura do
material de moldagem.

As medidas das desadaptac¢des foram feitas com o auxilio de um microscopio
comparador com aumento de 150x. Previamente a leitura das desadaptacdes o
index (transferente/resina epdéxica) foi aparafusado no modelo e apds receber um
torque de 10N.cm em cada parafuso procederam-se as avaliacdes. As medicdes
foram feitas no centro da superficie vestibular e lingual de cada analogo dos
implantes. Para cada implante foram feitas 3 no mesmo ponto e anotadas para
posterior calculo da mediana.

As desadaptac6es médias do modelo mestre foram obtidas da mesma forma

em todos 0s grupos.
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4 ARTIGO

Comparative analysis of impression technique with addition of silicon on

prosthesis over the implant.
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Abstract

One of the most important factors for the long term success of the prosthesis on
implants is the precision of the implants in the master model, which aims to attain the
original position of the implants on the master model, and thus, to allow the passivity
of the structure that will support itself on the platform of the implant. The aim of this
experimental study consisted in making comparisons among four different direct
impression techniques (n=5), namely: group 1 (G1) — Separated transferees , group
2 (G2) — transferees united with acrylic resin, group 3 (G3) — transferees united with
acrylic resin, segmented and re-united again with acrylic resin, group 4 (G4) —
transferees coated with impression material adhesive. In order to do so, it was
manufactured a matrix in acrylic resin, in which four analogue implants with a 4.1mm

platform in external hexagon were fastened. The implants were molded using an
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individualized molder made of acrylic, silicon addition (EXPRESS, 3M ESPE/AG,
Seefeld — Germany). In total, were obtained 20 models with four implants each. In all
models were made measurements by vestibular and lingual of each implant, making
a total of 160 measurements, using a Comparison Microscope (Mitutoyo TM 100,
Mitutoyo, Japan) to do so. The Kolmogorov-Smirnov test demonstrated that the data
of the “mismatch” variable presented a normal distribution. The Kruskal-Wallis test
followed by the Dunn's post hoc test were used to evaluate the existence of
differences in the “mismatch” variable among each of the 4 groups evaluated. The
Dunn’s post hoc test showed that such difference occurred when comparing the G1
(0,1658mm) and G3 (0,0376) groups, and also when the G3 (0,0376) group was
compared with the G4 (0,025mm) one, wherein the “mismatch” was smaller in G3
than in G1 and G4. The mismatch between the transferees and the implants was

observed in all four experiments.

Keywords: Dental implantation. Dental impression technique. Dental models.
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Introduction

In the case of rehabilitation of patients completely of partially toothless, the
dental implants became an excellent option. The long term success of the oral
rehabilitation with the use of osseointegrated implants is directly dependant of
several inherent factors to the surgical and prosthetic process.! The factors related to
the prosthetic stage, as the adaptation of the prosthesis structure to the respective
implant or the intermediate one have a fundamental importance.?.®* Unlike the
implants, the teeth, have the periodontal ligaments inter positioned between the
alveolar bone and the teeth.

Among the variables, which are known by clearly influencing the implants are
the impression precision of the implants, the type of the impression material,** the
types of material used in the union transferees (or the lack of union),®’ along with the
direct or indirect impression technique, such features play major role amongst the
variables.?®

Little discrepancies in the implant position might lead to tension over such
implants when the prosthesis is screwed in the mouth.'® In order to provide passive
adjustments, such prosthesis must not induce any tension over the implants, the
components, or the surrounding bone. However, the clinic aspects as much as the
laboratory variables intrinsic to the restorative treatment may turn such passivity
rather difficult.**?

According to Assif, Marshak and Nissan (1994), one of the main objectives
of the constructions of prosthesis on implants is the production of infra-structures that
manifest a passive adaptation when connected to multiple intermediates, which is
granted by a precise impression .***> The set implantbone, and the ideal distribution
of the stress from the connection over the structure require this adaptation pattern.

Problems such as the screw loosening, progressive marginal bone loss,
fracture of the prosthetic components and loss of the osseointegration might be
partially due to adaptive inadequacies of the restorations.®® Such non adaptations of
the prosthesis in the rehabilitation with implants may act as etiological factor for the
failure of them.

The different impression techniques, also called transfers, have been
proposed with the aim of generating the biggest possible accuracy, in the attempt of

obtaining the best prosthesis adjustments over osseointegrated implants.>**° The
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most used techniques are called indirect method (closed molder) and the direct
method (open molder).??%?! Although, there are many works in literature comparing
the direct and indirect impression,?* the results are still contradictories. It is known
that the direct technique allows using both, the united or not united impression
transferees.

This actual work aims to evaluate three different impression materials
(reversible hydrocolloid, addition reaction silicon and polyether), Lorenzoni et al.
(2000)° had as a result that there was no difference between the polyether material
and the addition reaction silicon.

The literature evidences that, in relation to the choice of the transfer
impression in implantology, the silicon polyvinylsiloxane remains with no conclusive
evidence regarding the fact of being the best and the most efficient of all materials
with such purpose.®

In view of such doubts, it was decided to conduct a job, which would contribute

in this aspect, yet controversial in the rehabilitation of the dental implants.

Material and Method

For the accomplishment of this research, it was made a model of jaw with 4
analogue platform implants, measuring 4.1mm with external hexagon (Neodent,
Curitiba, Brazil) in order to serve as base for the actual study. The master model
used in this experiment was made in acrylic resin (Jet, Classico, Campo Limpo
Paulista, Brazil), and the union between the analogues and this model was made
with cyanoacrylate (Super Bonder, Henkel Ltda, Itapevi, Brazil)."?**® The model
perforations were accomplished with an engine connected to a parallelometer (Bio-
art equipamentos odontolégicos Ltda, Sdo Carlos, Brazil) and cylindrical drills
(Neodent, Curitiba, Brazil) for the implants preparation. All the orifices obtained under
refrigeration, presented themselves with 4,3mm diameter, in such manner that the
implant platform would be 2mm above the model in order to facilitate the results
reading in the Comparison Microscope (Mitutoyo TM100, Mitutoyo, Japan)®
belonging to the Mechanical Engineering Department of the Pontificia Universidade
Catélica de Minas Gerais, Coracdo Eucaristico Campus.

Over the analogues fastened to the base model were also fastened the
transferees. Later, it was confectioned a relief made a of pink wax blades (Wilson,
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Polidental, Cotia, Brazil). In order to do so, two blades were used to provide a
homogeneous internal relief of approximately 2mm, throughout the molder. It was

d**2"in transparent acrylic resin of chemical polymerization (Jet,

made a master mol
Classico, Campo Limpo Paulista, Brazil), which covered all relieved area (Fig. 1).
After the polymerization, the final touches were accomplished, besides polishing of
the mold with abrasive rotator instruments proper for acrylic resin use. The molder
was obtained with acrylic resin from chemical polymerization (Jet, Classico, Campo
Limpo Paulista, Brazil), five individual molders used in this actual study were made.
All molders have in its superior part 4 windows allowing the passage of the transferee
screws and 3 stop references to standardize the positioning of the molders during the
impression.

Over the master model 04 rotational transferees were screwed (Neodent,
Curitiba, Brazil), a 10N. cm torque was applied in the four components. Placed in
such manner, the prosthetic components were united with the epoxy resin (Durepoxi,
Henkel LTDA, Boituva, Brazil).?®%° The intention was to make the fastening of the 4
metallic transferees with a Co-Cr strap using a material of little dimension alteration
during and after the fastening. Soon after the transfers, and the achievement of the
experimental models, 04 pillars were placed again over the model to the microscope
evaluation of the mismatches between the pillar and the platform. This matrix was
kept in a dry environment, in room temperature until the moment it was used in the
experiment.

The transferees were assembled over the master model, and thus, the transfer
of the referred transferees was held according to the following experimental groups
(n=5):

a) Group 1: Separated Transferees™*%3%:3!:

b) Group 2: Transferees united by a floss and autopolymerizing acrylic
resin***;

c) Group 3: Transferees united by a floss and autopolymerizing acrylic resin,
separated, and re-united with autopolymerizing acrylic resin®’;

d) Group 4: Separated transferees and with an adhesive molding material

applied®>%2,
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Over the internal surface, 3mm from the external border of the molders, it was
applied the adhesive for the 3M ESPE molder with the aid of a brush. The molds
were attained in an environment with a (23+2°C) temperature, relative humidity of
50% + 10%. The molding material used in all impressions was the addition silicon
(Express, SMESPE/AG, Seefeld — Germany) with thick consistency (mass basis and
catalyst), well-proportioned and manipulated according to the manufacturer’s
instructions. The molders were loaded with the material, followed by immediate
positioning of the molder in the master model (Fig. 2). A light pressure was made in
the molder until the stop references touch the base of the master model. The material
of the model, which was poured over the mold was the densita plaster type IV
(Herostone, Vigodent, Rio de Janeiro, Brazil) in a proportion AP recommended by
the manufacturer of (100g) of powder for 22ml of water. All the models were poured
with a (100g) amount of powder and weighted in a high precision scale (AG 200,
Gehaka, Sao Paulo, Brazil). The plaster was mixed with a 1 minute manual tooling in
a proportion of 22ml of water through a plastic disposable syringe. A dentistry vibrator
(VH equipamentos odontologicos, Araraquara, Brazil) was the device used in order to
pour the plaster in the mold. Thirty minutes were waited for the removal of the mold
model. If any defect was visualized in the model, it was disposed. The plaster was
poured over the mold after 2 hours of impression, according to the instructions from
the manufacturer of the material.

The correct adaptation of the analogues was visually verified in the
impressions, and in the models (Fig. 3), as well as the use of a catheter (n° 5, Duflex,
SS White, Rio de Janeiro, Brazil). Five moldings were accomplished for each group.

Figure 1 Figureé Figure 3
Figure 1. Acrylic Molder with piercings for the access of the transferees.
Figure 2. Impression of the transferees in a acrylic master model with direct.

Figure 3. Transfer mold of the implants, with addition silicon and in set analogues.
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Specific characteristics of the groups

In group 1, four separated transferees were used. As in all the groups, the
screws of the transferees had a 10N.cm torque, using a torque wrench (Neodent,
Curitiba, Brazil), and were unscrewed from the analogues before the removal of the
impression.

A floss was used for group 2 (Sanifil, Rio de Janeiro, Brazil) in order to unite
the transferees and facilitate the use of the autopolymerizing acrylic resin (Duralay,
Reliance Dental MFG. Co., Worth, USA).

The group 3 was submitted to all the steps of group 2, but previously to the
leaking of the plaster, the transferees were separated using a diamond disc (Intensiv,
Gancia, Switzerland) and re-united with autopolymerizing acrylic resin (Duralay,
Reliance Dental MFG. Co., Worth, USA).

The group 4, followed same steps from group 1, however, previously to the
impression, all the transferees received a thin layer of adhesive for silicon by 3M
addition ESPE/AG, Seefeld — Germany.

For all groups 1, 2, 3 and 4 the leaking was made in a conventional manner,
filing all the molds with plaster, after 2 hours passed from the beginning of the
impression material mix.

The measuring of the mismatches was made with the aid of a comparison
microscope with 150x enlargement. Previously the mismatch reading, the index
(transferee epoxy resin) was screwed in the model after receiving a 10N.cm torque in
each screw, so the evaluation was carried out. The measurements were made in the
center of the vestibular surface and lingual of each analogue of the implants. Three
measurements were made for each implant at the same point and were noted for the
subsequent calculation of the median.

The mismatch averages of the master model were attained in the same

manner in all groups.

Statistic analysis

The variable of the “mismatch” was generated by the calculation of the
average from the 8 measurements of each model.
The Kolmogorov-Smirnov test evidenced that the variable data of the

“mismatch” did not presented a normal distribution.
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The Kruskal-Wallis followed by the Dunn’s post hoc tests were used in order
to evaluate the existence of differences in the “mismatch” variable among each of the
4 evaluated groups.

The significance level was established in 5%. The analysis was accomplished
by a 5.01 GraphPad Prism software (San Diego, USA).

Thus, the values among G1 and G2; G1 and G3; G1 and G4; G2 and G3; G2
and G4; and finally G3 and G4 were compared.

Table 1: Median, maximum value, minimum value and comparison among the

groups of values from the mismatch variable in millimeters

Gl G2 G3 G4 Value p

0.1658 0.0571 0.0376 0.1796 <0,05 n.s.
(0.1144 - 0.5955)  (0.040 - 0.071) (0.025 - 0.0476) (0.099 - 0.6426)

*p value achieved by the Kruskal-Wallis test followed by the Dunn’s post hoc test.
n.s. = non significant (p>0, 05).

Graph 1: Median of the mismatch variable values, with reading unit in millimeters
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Figure 4 Figure 5 Figure 6 Figure 7

Figure 4: lllustrative of the G1 mismatch, in a Comparison Microscope
Figure 5: lllustrative of the G2 mismatch, in a Comparison Microscope
Figure 6: lllustrative of the G3 mismatch, in a Comparison Microscope

Figure 7: lllustrative of the G4 mismatch, in a Comparison Microscope

Discussion

Inturregui et al. (1993)% used in their research three different impression
techniques with polyether base impression material (Impregum®, 3M ESPE, Medizin,
Germany), wherein only one of the techniques used the autopolymerizing acrylic
resin to unite the transferees, according to the reports the use of the lonely, rigid,
elastomeric, impression material should simplify the impression procedures and
reduce the clinic time, in agreement with Hsu, Millstein and Stein (1993)?, who also
used the same material, and tested four impression techniques, with consisted in:
with no splinting of transferees, transferees united by acrylic resin, transferees united
with orthodontic floss and acrylic resin, and finally transferees united with bars of
acrylic resin and acrylic resin itself, the conclusion consisted on the fact that there
was no difference in the impression precision among the techniques as polyether
material provides enough rigidity to prevent the transferees rotation during the
screwing of the analogues. Yet, Lorenzoni et al (2000)° in a work with the intent of
evaluating three impression materials (reversible hydrocolloid, reaction silicon and
polyether) produced a model with 8 implants, being all the result evaluations
analyzed by a 3D machine, and also having as a result no difference between the
polyether and the addition reaction silicon, the reversible hydrocolloid portrayed
significantly poorer results due to the less favorable elastic characteristics. Having in
mind the results of this research, and dealing with addition reaction silicon, with not
united transferees, such transferees presented rotation once screwed over the

analogues.
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Regardless of several authors defend of the impression transferees union with
acrylic resin in order to get better results?®; other studies demonstrated that such
union process in not necessary.’* A given study, in with were tested four different
impression techniques of prosthesis over the implants, using the direct techniques
with separated transferees, united with chemically activated acrylic and with unilateral
retentions; and also indirect techniques with separated transferees, Herbst et al.
(2000)?* made silicon impressions of addition reaction; and according with the data of
the results, the authors concluded that the splinting of the transferees is a process,
which demands a lot of time, and any of the techniques selected in this study can be
used in the impression of the implants. According to Gennari Filho et al. (2009)*,
many researches demonstrated not having any differences in uniting or not uniting
the impression transferees (considering only the implants in a parallel position, the
results must not extrapolate the cases of the non parallel ones).

The transferees united with a dental floss and autopolymerizing acrylic resin

presented better results when molded with addition silicon.*>2:°

The results of this research are in agreement with the authors,'8:20:23:24.26.28.30
that also observed lower mismatch values when the transferees were united, and

also in agreement which the authors,®??

whose researches did not find any
significant difference between transferees groups united and separated, as shown in
graph 1 between G1 and G2 groups. At the moment that the analogues were
screwed in the transferees, it was possible to observe, that such union made the
analogues still, causing therefore the mismatches, unlike groups 1 and 4, when
screwing the transferees, it became noticeable the drive of the analogue. The
adhesive for the addiction reaction silicon was used on group G4. The composition of
such adhesive is ethyl acetate and polydimethylsiloxane; the last one presented itself
inefficient for metallic transferees, once the expected adhesiveness was not
performed in order to make the transferees still when screwed to the analogues.
Regarding the mismatch aspect, it was possible to agree with the work of few

authors, 1122030

once all these works agreed in this matter, concluding that always it
has been a level of mismatch, regardless of the values being statistically significant
or not. According to the literature researched in this actual study, the acceptable and
most recommended clinical adaptation is 0,050mm. Carr and Master (1996)’
presented 0,041 results for transferees united with acrylic resin, and 0,057mm for

transferees united (compatible with G2 in the given study) segmented and re-united
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with acrylic resin (compatible with G3 in the given study), wherein in the actual study
the G2 median was 0,057mm and the G3 one was 0,037mm.

Conclusion

In this actual study, it was possible to conclude:

a) the four experiments found mismatches between the transferees and the
implants, being the lowest one 0,025mm);

b) the smallest numeric mismatch observed occurred in the G3 group, with
was the smallest mismatch with 0,025mm,;

c) the biggest numeric mismatch observed occurred in the G4 group with
0,6426mm;

d) the biggest mismatch statistically significant occurred when comparing G1
(0,1658mm) with G3 (0,0376mm), and G3 (0,0376mm) with G4
(0,1796mm).
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5 CONSIDERACOES FINAIS

Recomendo que na clinica diaria, o profissional ndo utilize esta moldagem de
transferéncia com os transferentes separados ou com adesivo, pois 0S mesmos, nao
apresentaram resultados conclusivos, além de demonstrar maiores desadaptacdes
clinica, microscopica e estatisticamente. A unido destes transferentes tem grande
relevancia clinica, porém apesar de G3 ser estatisticamente melhor, acarretara maior
tempo clinico, sendo que G2 apresentou-se dentro dos padrdes de desadaptacéo

aceitaveis pela literatura.
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