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ABSTRACT

Integrity of CAD/CAM onlays in ceramic and resin composite, associated or not

with filler core — in vitro study.

This in vitro study evaluated the integrity of indirect onlay restorations made of
leucite-reinforced ceramic (IPS Empress CAD, Ivoclar Vivadent, Schaan,
Liechtenstein) and nanoceramic composite resin (LAVA Ultimate, 3M ESPE, Séao
Paulo, Brasil), with and without resin composite filler core (Tetric Ceram,
IvoclarVivadent and FiltekZ350 XT, 3M ESPE). Sixty extracted third molars were
prepared by planning the occlusal surface with total removal of enamel, until a
standard 3mm high crown were obtained. The preparation was performed involving
only the distal half of the remaining crown, which was worn with total removal of 2
mm in height of the crown, remaining 1 mm of enamel in the cervical region to make
the chamfered end. After standardized preparation, the specimens were divided into
four groups: (n=15): Group 1: Leucite-reinforced ceramic onlays without filler core
(LC); Group 2: nanoceramic resin composite onlays without filler core (NRC); Group
3: leucite-reinforced ceramic onlays with previous filler core (LC-F) and Group 4:
nanoceramic resin composite onlays with previous filler core (NRC-F). In groups 3
and 4 specimens, the filler cores were made with composite resin and over the resin
filer core, a standardize preparation was made. All prepared specimens were
scanned by a intraoral digital scanner and the ceramic and nanoceramics resin
blocks were milled in CAD / CAM to obtain partial crowns that were cemented with
Variolink N dual resin cement, (lvoclar Vivadent, Schaan, Liechtenstein) for ceramics
and RelyX Ultimate (3M, ESPE) for nanoceramic resin composite. The specimens
were stored in distilled water in an oven at 37 °C throughout the process and at least
24 hours before testing .After cementation, the margins of all restorations were
polished and subsequently, all samples were subjected to thermomechanical stress
cycling from 5 ° to 865 ° C, simultaneously with compression cycling at different load
intensities (100, 200, 300, 400, 450N) in each level 20,000 cycles were performed,
totaling 100,000 cycles. At the end of the thermomechanical cycling, the onlays
integrity was measured by the presence of cracks and catastrophic fractures,

measured by scores. The scores were submitted to statistical analysis Friedman







repeated measures test with significance level of a=0,05, where no significance were
found for both variation factors (“material” and the presence of “filler core”), since the

survival rate between the groups were similar.

Keywords: Onlay. Leucite. Nanoceramic resin composite. Filler core. CAD/CAM.







RESUMO

Integridade de restauracoes CAD/CAM de ceramica e resina composta tipo
onlay, associadas ou nao ao nucleo de preenchimento — Estudo in vitro.

Este estudo in vitro avaliou a integridade de restauragdes indiretas onlay
feitas de ceramica reforcada com leucita (IPS Empress CAD, IvoclarVivadent) e
resinas nanoceramicas (LAVA Ultimate, 3M ESPE), com e sem nucleo de resina
composta. (Tetric Ceram, lvoclarVivadent e Filtek Z350 XT, 3M ESPE). Sessenta
terceiros molares extraidos foram preparados planificando a superficie oclusal com
remocao total do esmalte, até obter uma coroa padrao de 3 mm de altura. O preparo
foi realizado envolvendo apenas a metade distal da coroa, que foi desgastada com
remogéo total de 2 mm de altura da coroa, permanecendo 1 mm de esmalte na
regiao cervical para confeccionar o término chanfrado. Apds o preparo padronizado,
as amostras foram divididas em quatro grupos: Grupo 1: restauragcdes ceramicas
reforcada com leucita sem nucleo de preenchimento (LC); Grupo 2: restauragdes
resina nanoceramica sem nucleo de preenchimento (NRC); Grupo 3: restauragdes
ceramicas reforgcadas com leucita com nucleo de preenchimento prévio (LC-F) e
Grupo 4: restauragdes resina nanoceramica com nucleo de preenchimento prévio
(NRC-F). Nas amostras do grupo 3 e 4, os nucleos de preenchimento foram feitos
com resina composta e, sobre o nucleo de preenchimento, foi feita uma preparagao
padronizada. Todas as amostras preparadas foram digitalizadas por um scanner
digital intraoral e os blocos de resina nanocerédmica e ceramica foram fresados em
CAD / CAM para obter coroas parciais que foram cimentadas com cimento resina
Variolink N duplo (lvoclar Vivadent, Schaan, Liechtenstein) para ceramica e
RelyXUltimate (3M, ESPE, Sao Paulo, Brasil) para resinas compostas de laboratorio.
As amostras foram armazenadas em agua destilada em um forno a 37 ° C durante
todo o processo e pelo menos 24 horas antes do teste. Apds a cimentagao, as
margens de todas as restauragbes foram polidas e, posteriormente, todas as
amostras foram submetidas a ciclos termomecanicos de 5 ° a 55 ° C,
simultaneamente com ciclos de compressdo em diferentes intensidades de carga
(100, 200, 300, 400, 450N) em cada nivel foram realizados 20.000 ciclos, totalizando
100.000. Ao final do ciclo termomecanico, a integridade dos onlays foi medida pela

presenca de trincas e fraturas catastréficas, medidas por escores. Os escores foram







submetidos a analise estatistica do teste de medidas repetidas de Friedman, com
nivel de significancia de a = 0,05, onde nao foram encontradas significancias para os
fatores de variagéo (“material” e presenga de “nucleo de preenchimento”), uma vez

que a taxa de sobrevivéncia entre os grupos foi semelhante.

Palavras-chave: Onlay. Leucita. Resina composta nanoceramica. Nucleo de
preenchimento. CAD/CAM.
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1 INTRODUCTION

Onlay restorations are indicated for posterior teeth with large loss of coronary
structure, usually involving more than one cusp or for teeth with extensive
restorations that need replacement and can be made directly or indirectly with
composite resin or some ceramic systems'. Among the direct-use materials available
for restorative dentistry practice, composite resin can be considered the most
versatile due to its aesthetic characteristics, ease of handling and adhesive
properties. Currently there are also indirect composite resin systems that have
conquered the dental market due to their technical ease, besides the additional
polymerization methods, incorporation of inorganic particles, possibility of repair,

reinforcement of remaining dental structure and conservative preparation?.

In the early 1980s, with the primary objective of improving the physical-
mechanical properties of the existing direct-use composite resins, they suggested
first-generation indirect microparticulate resins (Dentacolor, Kulzer; Isosit N, Ivoclar;
Visio-Gem, 3M ESPE), where through more efficient laboratory polymerization
processes it was possible to improve some properties. This technological
development has increased the possibilities of indicating this restorative material for
anterior and posterior teeth with a high incidence of chewing efforts3#4.

The development and evolution of CAD / CAM technology has led to a
revolution in the ways in which restorative materials are produced, broadening its
clinical indications. Composite resins also started to be used in CAD / CAM systems
when, from the Z100 composite came the MZ100 system, which was currently
replaced by the 3M ESPE LAVA Ultimate®, aiming at obtaining some advantages
over ceramics, such as the reduction of the cost associated with a stronger resinous
material. Thus, with all this technological evolution, nowadays indirect technique
composite resins can be used as more conservative and functional options in onlays,
and their current indications for posterior teeth restorations are practically no different

from ceramics®.

Still among the aesthetic restorative materials, ceramics can be considered a
great alternative to reproduce the structures of natural teeth. Although generally
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debatable, ceramics are still considered the material of choice when dealing with
indirect restorations, and their routine use is increasingly frequent, despite the long
history of these materials in dentistry.”

Among the numerous modifications that ceramic systems have undergone, the
pursuit of improving mechanical properties without losing aesthetic and adhesive
properties has always been a priority. Among the currently available reinforced
ceramics, reinforced glass ceramics stand out, which combine an adequate flexural
strength for use without metal, and maintain the adhesive property that allows more
conservative biomechanical preparations to be performed.®

One of the most suitable materials for subsequent indirect restorations is
leucite-reinforced ceramics. The IPS Empress system (lvoclar Vivadent, Schaan,
Liechtenstein) was developed at Zurich University, Zurich, Switzerland in 1983. But
only in 1990 was it available for clinical use’. The IPS Empress system consists of a
leucite-reinforced fused glass ceramic initially designed for full restorations, however,
according to the manufacturer, it can currently be indicated for the manufacture of

inlays, onlays, crowns and veneers.®

The growing demand for an aesthetic smile has stimulated the development of
metal-free ceramics such as feldspar, formed by feldspar, quartz and kaolin, followed
by other types such as lithium disilicate-reinforced pressure sensitive porcelain and
infiltrated porcelain by glass, expanding the choice of ceramics for indirect
restorations. These improvements in mechanical resistance were necessary, in
addition to the aesthetic issue, because feldspar ceramics are known for their higher
incidence of fractures in the body of the blocks, mainly associated with their low
flexural strength.#® However, it was these mechanical enhancements that allowed

the ceramics to be machined and associated with CAD / CAM systems.

For clinical success, besides the indirect restorative material, many other
factors are involved, especially the biomechanical preparation of the remnant.’® This
concern with the preparation of the dental element for indirect restoration has long
been the object of numerous clinical and laboratory studies, especially when the
adhesion process was incipient and retention depended mainly on mechanical

retention, and available materials were less resistant and needed a uniform thickness
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to decrease the incidence of stress concentration and body fractures. Thus, in
extensively destroyed teeth, the restorative protocol for confection of indirect onlay
restorations involved a previous reconstruction of the dental remnant, which later
allowed to perform a biomechanical preparation that should respect two main
principles: uniform thickness of the indirect restorative material and mechanical

retention.

Despite the evolution of ceramics that resulted in improvement of its
mechanical properties and the knowledge of adhesion today, the biomechanical
preparation whose principle should be associated with the restorative material,
seems not to have accompanied this evolution. Thus, the classic biomechanical
preparation of extensively destroyed teeth with previous reconstruction (filler core)
continues to be advocated, despite all this evolution of indirect restorative materials
and bonding systems. Therefore, there is a need to investigate whether the

composite resin filler core is still necessary for the integrity of indirect restorations.

Therefore, the objective of this study was to comparatively evaluate the
integrity of indirect onlay restorations made of leucite-reinforced ceramic (IPS
Empress CAD, IvoclarVivadent, Schaan, Liechtenstein) and resin nanoceramic
(LAVA Ultimate, 3M ESPE), with and without composite resin filler core after
thermomechnical cycling test.
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5 FINAL CONSIDERATIONS

Considering that the results obtained in this research are in accordance with
the literature, more research must be carried out in relation to the tested materials

and applied methods.
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