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RESUMO 

 

A tecnologia CAD/CAM surgiu da necessidade de desenvolvimento de materiais com melhores 

propriedades mecânicas e ópticas que pudessem ser utilizados para confecção de restaurações 

monolíticas. Com isso, a odontologia entrou em uma era de procedimentos restauradores mais 

rápidos, conservadores e eficientes. Diversos materiais tem sido utilizados para fresagem de 

restaurações indiretas em blocos pré-fabricados. Dentre eles, o silicato de lítio reforçado com 

zircônia. Devido a sua recente introdução no mercado, este relato de caso objetivou apresentar 

um protocolo clínico detalhado para a execução de uma onlay cerâmica desse material 

utilizando a tecnologia CAD/CAM. Paciente, 57 anos, sexo feminino, procurou atendimento 

com extensa restauração em resina composta envolvendo as faces (MODV) do dente 15, que 

foi mantida por quase dois anos. Contudo, em virtude do bruxismo, do apertamento dental 

constante, da extensão da restauração direta e da necessidade de melhora na estética, foi 

proposto a substituição por uma restauração indireta em cerâmica do tipo onlay. Foi realizada 

a profilaxia e escolha da cor do substrato dental da paciente. Em seguida o preparo dental foi 

confeccionado e polido. Posteriormente foi feita a moldagem com silicone de adição e a 

confecção do provisório. Com a obtenção do modelo, este foi escaneado e fresada a onlay 

cerâmica (Celtra® Duo – Dentsply Sirona), pela tecnologia CAD/CAM (InLab MC 

XL, Sirona Dental Systems GmbH), que posteriormente foi maquiada e cimentada sobre o 

preparo. A correta indicação do material cerâmico aliada ao uso da tecnologia CAD/CAM 

facilitou o processo restaurador devolvendo função e a estética desejada pela paciente. 

Palavras-chave: Restaurações Intracoronárias. CAD-CAM. Cerâmica. Estética dentária. 

 

 

 

 

 

 

 

 

 



ABSTRACT 

 

The CAD/CAM technology arose from the need to develop materials with better mechanical 

and optical properties that could be used for making monolithic restorations. With this, dentistry 

entered an era of faster, more conservative and efficient restorative procedures. Several 

materials have been used for milling indirect restorations in prefabricated blocks. Among them, 

lithium silicate reinforced with zirconia. Due to its recent introduction in the market, this case 

report aimed to present a detailed clinical protocol for the execution of a ceramic onlay of this 

material using CAD/CAM technology. A 57-year-old female patient sought care with extensive 

restoration in composite resin (MODV) of tooth 15, which was maintained for almost two years. 

However, due to bruxism, constant dental tightening, the extension of the direct restoration and 

the need for improved esthetics, it was proposed to replace it with an indirect ceramic onlay 

restoration. Prophylaxis and choice of the color of the patient's dental substrate were performed. 

Afterwards, the dental preparation was made and polished. Subsequently, the molding was 

made with addition silicone and the provisional restoration confectioned. Once the stone model 

was obtained, it was scanned and the ceramic onlay restoration (Celtra® Duo – Dentsply 

Sirona) was milled using CAD/CAM technology (InLab MC XL, Sirona Dental Systems 

GmbH). Finally, the restoration was stained and cemented over the preparation. The correct 

indication of the ceramic material combined with the use of CAD/CAM technology facilitated 

the restorative process, restoring function and the esthetics desired by the patient. 

Keywords: Inlays. CAD-CAM. Ceramics. Esthetics, Dental. 
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1 INTRODUÇÃO 

 Devido a sua alta capacidade em reproduzir as características dos dentes naturais, as 

cerâmicas odontológicas são os principais materiais utilizados para restaurações dentárias 

indiretas, como coroas, inlays, onlays e facetas (Abduo et al. 2018). Elas são compostas por 

duas fases - uma fase cristalina e uma fase vítrea – cuja natureza, tamanho, forma, quantidade 

e distribuição estrutural determinam as propriedades físicas das mesmas (Gomes et al. 2008).  

A matriz vítrea é composta por uma cadeia básica de óxido de silício (SiO4), cuja proporção de 

Si:O dita a viscosidade e expansão térmica da porcelana, enquanto a quantidade e natureza da 

fase cristalina ditam as propriedades mecânicas e ópticas (Gomes et al. 2008). A porcelana 

feldspática foi a primeira a ser empregada na odontologia. Devido ao seu alto conteúdo vítreo, 

elas são bastante friáveis, o que limitou sua indicação apenas para situações de pequeno stress 

oclusal, como para restaurações indiretas anteriores (Meirelles 2017).  

 Diante da necessidade de materiais que pudessem resistir as forças oclusais, foi proposta 

a associação da porcelana ao metal (Junior et al. 2018). O advento das tradicionais restaurações 

metalocerâmicas aumentou a durabilidade das restaurações, contudo, o sistema metalocerâmico 

apresenta algumas desvantagens, dentre elas: a limitação estética, pois o copping metálico é 

opaco e escuro, produzindo uma aparência artificial da restauração (Santos et al. 2019). As 

técnicas tradicionais de confecção dessas restaurações indiretas, por sua vez, requerem 

execução em várias etapas que tornam a reabilitação demorada e podem incorporar falhas ao 

material (Silva et al. 2017). De acordo com Fesbinder (2010), 3-5% da superfície dessas 

restaurações estão sujeitas a lascamento, fratura ou delaminação da porcelana de cobertura nos 

primeiros 5 anos de vida útil da restauração. Isso ocorre devido a diferenças nas propriedades 

dos materiais usados, como menor resistência à fratura da cerâmica de cobertura comparada 

com o material de infraestrutura, e estresse residual, que surge da incompatibilidade do 

coeficiente de expansão térmica linear e da presença de tensão devido ao processo de 

resfriamento entre o material de infraestrutura e o de cobertura (Silva et al. 2017). Além disso, 

essas restaurações requerem um maior desgaste da estrutura dentária durante o preparo, visto 

que são bilaminadas, e requerem uma espessura mínima para cada uma das duas camadas (metal 

e cerâmica) (Junior et al. 2018). Devido a falta de adesão do metal ao agente cimentante e ao 

substrato dental, o preparo protético também precisa ser levemente retentivo, a custa de tecido 

sadio, a fim de possibilitar o embricamento mecânico do cimento e evitar o descolamento da 

peça (Junior et al. 2018). 
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  Em uma tentativa de superar essas limitações, foram desenvolvidos os materiais 

policristalinos, como óxido de alumínio e óxido de zircônio à base de cerâmica, que 

apresentavam maior resistência e por isso era utilizadas para confecção de restaurações livres 

de metais em regiões que eram sujeitas a níveis de carga mais elevados, como coroas em dentes 

posteriores e próteses dentárias fixas. Contudo, apesar desses materiais apresentarem uma 

aparência mais natural do que sua base predecessora de metal, as cerâmicas de alta resistência 

são predominantemente cristalinas, o que dá uma aparência mais opaca as restaurações e limita 

seu uso em regiões estéticas (Meirelles 2017).  

 Assim, a demanda por materiais estéticos com melhores propriedades mecânicas que 

pudessem ser usados tanto em dentes anteriores como posteriores atrelada aos avanços nas 

técnicas de fabricação das cerâmicas odontológicas, fomentaram o contexto ideal para o 

surgimento da tecnologia CAD/CAM como uma alternativa promissora aos sistemas 

tradicionais. O termo CAD vem do inglês Computer-Aided design e consiste na possibilidade 

de digitalização do preparo protético que cria um modelo na tela do computador. Em seguida, 

um programa possibilita que o modelo virtual seja trabalhado e a restauração planejada. O 

CAM, Computer-Aided Manufacturing, por sua vez, é o responsável por produzir a peça que 

constitui parte do tratamento odontológico. Para isso, o sistema CAM utiliza dados fornecidos 

pelo sistema CAD que transfere as coordenadas para as máquinas de comando numérico 

computadorizado que usinam a peça a partir blocos cerâmicos monolíticos (Shibayama et al. 

2017, Hilgert et al. 2009).  

 O fluxo de trabalho da tecnologia CAD/CAM pode ser totalmente digital ou parcial. No 

fluxo totalmente digital, tanto a digitalização do preparo, como o planejamento e a produção da 

restauração são realizados pela técnica de produção chairside, ou seja, junto à cadeira do 

dentista. Em uma mesma sessão, o dentista realiza a impressão óptica do preparo por meio de 

um escâner intra-oral, faz o planejamento em computador e comanda a produção da peça 

protética em uma fresadora em poucos minutos.  No fluxo parcial, a produção da peça protética 

é realizada em laboratório. Para isso, a obtenção do modelo digital pode ser realizada através 

da impressão óptica com escâner intra-oral em consultório como já mencionado, ou através da 

impressão convencional. Nesse último caso, o dentista envia ao laboratório o molde onde o 

modelo é produzido e digitalizado. Em seguida, programas de CAD realizam o planejamento 

da restauração, e equipamentos de CAM confeccionam a peça que posteriormente pode ser 

trabalhada por diferentes técnicas para melhor caracterização estética (Hilgert et al. 2009).  

 O uso da tecnologia CAD/CAM apresenta inúmeras vantagens sobre as técnicas 

tradicionais. Uma das principais delas é a redução no tempo necessário para a produção das 
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restaurações e eliminação de etapas com consequente redução de custos, especialmente se a 

técnica para fabricação da peça for a chairside (Hilgert et al. 2009). O uso de escâneres intra-

orais para digitalização dos preparos pode ser realizados em segundos, dispensa o uso de 

moldeiras e materiais de moldagem, além de melhorar o conforto já que a moldagem costuma 

ser um procedimento desconfortável para o paciente. Além disso, por instalar a restauração 

permanente na mesma sessão, essa técnica dispensa tempo clínico e material para confecção de 

restaurações provisórias (Davidowitz et al. 2011). 

 Outra importante vantagem é o aumento na qualidade das peças protéticas 

confeccionadas pela utilização de técnicas menos sujeitas a erros humanos e de manuseios dos 

materiais e a possibilidade de utilizar materiais de melhor qualidade estrutural (Hilgert et al. 

2009). De acordo com a Sirona, quando uma coroa de molar é produzida com CEREC, por 

exemplo, leva-se em torno de 4 min para obtenção do modelo digital, 1 min para o design, 2 

min para a conversão dos dados de processamento e 6 minutos para fresagem da peça em 

cerâmica (Davidowitz et al. 2011). O tempo total de processamento é muito mais curto do que 

a aglutinação de pó convencional. O operador comparece a máquina por apenas 3－5 min e a 

maior parte do processo é realizada automaticamente através de equipamentos CAD/CAM 

(Miyazaki et al. 2009). Além disso, ao fresar um bloco de cerâmica pré-fabricado, a qualidade 

estrutural da peça é garantida pelo próprio fabricante, enquanto nas técnicas convencionais de 

aglutinação de pó as peças de porcelana geralmente contêm porosidades internas (Miyazaki et 

al. 2009). Esses blocos compostos de um único material – monolíticos, são produzidos por 

técnicas industriais altamente controladas e eficientes, possibilitando que as restaurações 

confeccionadas a partir deles suportem cargas oclusais mais altas e eliminem problemas 

relacionados com a união entre restaurações multicamadas (Silva et al. 2017, Junior et al. 2018). 

 Contudo, deve-se levar em consideração que apesar dos vários benefícios, o custo inicial 

para aquisição de um sistema CAD/CAM no consultório é alto, e o operador ainda precisa 

gastar tempo e dinheiro com treinamento. Dentistas que não tem um volume suficiente de 

restaurações podem ter dificuldade em fazer o investimento valer a pena (Davidowitz et al. 

2011). Para evitar que isso aconteça, torna-se imprescindível uma análise de viabilidade 

econômica de acordo com a realidade de cada consultório para garantir que o valor ganho na 

redução de custos de cada restauração e no tempo clínico compensará o alto preço dos 

equipamentos (Hilgert et al 2009).   

 Diversos materiais têm sido utilizados para fresagem de restaurações indiretas em 

blocos cerâmicos industriais. Opções incluem porcelanas feldspáticas, reforçada por leucita, 

dissilicato de lítio, silicato de lítio reforçado com zircônia e ainda blocos de resinas compostas 
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(Junior et al. 2018). O silicato de lítio reforçado com zircônia (SLZ) foi lançado no mercado 

em meados de 2013 pelas empresas VITA Zahnfabrick (Vita Suprinity) e Dentisply-Sirona 

(Celtra Press e Celtra Duo). De acordo com os fabricantes, essas cerâmicas são compostas 

basicamente por uma matriz vítrea contendo uma estrutura cristalina homogênea de silicato de 

lítio (SiO2: 56-64%, LiO2: 15-21%, por peso) de granulação fina (500-800nm) reforçada por 

partículas de zircônia (ZrO2: 8-12%, por peso) (Saavedra et al. 2017, Spitznagel et al. 2018, 

Zarone et al. 2019). Devido a essa composição híbrida, o SLZ combina características 

mecânicas positivas da zircônia com a aparência estética da cerâmica de vidro e pode ser 

utilizado tanto para confecção de restaurações parciais ou totais para dentes anteriores e 

posteriores (Zarone et al. 2019). Contudo, devido sua recente introdução no mercado, há pouca 

evidência clínica a laboratorial sobre seu uso e implicações. 

 Diante disso, o objetivo desse estudo foi descrever um relato de caso em que foi proposta 

a troca de uma restauração de resina composta deficiente no elemento 15 por uma onlay 

cerâmica, com ênfase nos benefícios da utilização do sistema CAD/CAM durante o 

procedimento reabilitador e do material escolhido - SLZ. 
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2 ARTIGO:   

 

 A clinical evaluation of zirconia reinforced lithium silicate glass-

ceramic CAD/CAM onlay: a two-year case report  

   

Artigo será submetido ao periódico Revista Gaúcha de Odontologia (RGO)  

Joyce Figueiredo de Lima Marques, Danielle Ferreira Sobral-Souza, Giselle Maria 

Marchi Baron, Débora Alves Nunes Leite Lima, Flávio Henrique Baggio Aguiar  

  

Introduction  

Dental ceramics are the main materials used for indirect restorations [1]. However, the 

application of these materials and their method of confection has undergone several changes 

over the last 30 years [2]. Due to its fragility, the first ceramic crowns were applied to metals 

so that they could resist occlusal forces. However, this caused the restoration to have an 

artificial appearance, limiting its use in areas of esthetic region [2]. In addition, to have a 

minimum thickness of each material, around 70% of dental tissue needed to be removed [3], 

and these restorations often suffered from chipping, fracture, or delamination of the veneer 

porcelain due to differences in their properties in relation to the material used for infrastructure 

[4]. Given this, the increased search for aesthetics by patients and the valuation of minimal 

intervention dentistry demonstrated the need to produce ceramic materials with better 

mechanical properties [5].  

It was within this context that CAD/CAM technology emerged [6]. Computer-Aided 

Design (CAD) consists of the possibility of digitizing the prosthetic preparation and creating a 

virtual model in which the restoration can be planned, while Computer-Aided 

Manufacturing (CAM) produces the piece using data provided by CAD [7]. Both systems can 

be used in laboratories and dental offices [5]. Partial indirect restorations (such as 

inlays, onlays, ceramic veneers), full crowns, fixed partial dentures, implant abutments, among 

others, are milled by CAM from monolithic blocks [5]. Consequently, these restorations 

eliminate problems related to the union between layers and have better properties than hand-

built restoration restorations using conventional techniques such as firing, pressing, and 

casting, which tend to incorporate pores and flaws within the material [8,9]. CAD, in turn, is 

highly accurate in electronic impressions, can reduces costs with consumables materials and 

eliminates several steps of the traditional process of prosthetic preparation [10]. Thus, 

CAD/CAM technology opened a new era in restorative dentistry, increasing the use of all-



 14 

ceramic restorations in a more conservative, fast, predictable, patient-comfortable, and long-

lasting way [2,10].  

Several materials have been used for milling indirect restorations in prefabricated 

monolithic blocks. Options include feldspathic, leucite-reinforced porcelains, lithium disilicate, 

zirconia-reinforced lithium silicate, and composite resin [11]. Zirconia reinforced lithium 

silicate (ZLS) was launched on the market in mid-2013 by the companies 

VITA Zahnfabrick (Vita Suprinity) and Dentisply-Sirona (Celtra Press 

and Celtra Duo). According to the manufacturers, these ceramics are basically composed of a 

glassy matrix containing a homogeneous crystalline structure of lithium silicate reinforced by 

zirconia particles [9,12]. Due to this hybrid composition, ZLS combines the positive 

mechanical characteristics of zirconia with the esthetic appearance of glass ceramics and can 

be used for either partial or total restorations for anterior and posterior teeth [13]. However, due 

to its recent introduction in the market, there is little evidence on its use and implications, 

making both laboratory and clinical studies necessary [12,13].   

Therefore, the aim of this study was to describe a case report in which the replacement 

of a deficient composite resin restoration in element 15 was proposed for a 

ceramic onlay composed of ZLS using the CAD/CAM technology.  

  

Case Report  

A 57-year-old female patient sought care at the FOP - UNICAMP postgraduate dental 

restoration clinic with an atypical restoration in composite resin in element 15, which was 

maintained for almost 2 years (Figure 1A). On the radiographic examination (Figure 1B and 

1C), there was no evidence of caries recurrence or injury to the dentin-pulp complex.  

However, as can be seen in the intraoral photographs (Figure 1D and 1E), it was a very 

extensive restoration, involving the buccal, occlusal, mesial and distal surfaces threatened by 

constant dental tightening reported by the patient. In addition, the restoration was stained, which 

bothered the patient as this tooth appears in her smile. Thus, in view of the need for aesthetic 

improvement and reinforcement of the remaining dental structure, it was proposed to replace it 

with an indirect restoration in ceramic onlay type.  

In the first clinical session, a previous partial impression was performed using heavy 

addition silicone (Aquasil Easy Mix Putty, Dentsply Sirona, Bensheim, Germany) for 

subsequent making of a provisional restoration (Figure 2A).   

Then, the tooth was prepared using KG dental diamond burs (# 3131, 3227 and 2200, 

KG Sorensen, São Paulo, Brazil) (Figure 2B and 2C), so that the final shape had the ideal 
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characteristics to receive an indirect restoration, these being: expulsivity, well-rounded internal 

angles, well-defined margins, adequate thickness for the ceramic and absence of fragile areas 

of the remainder (Figure 2D).   

After making the preparation, the color to be used for making the ceramic onlay using 

was chosen using the VITAPAN® Classical visual scale (VitaZähnfabrik, Bad Säckingen, 

Germany). The color of the first premolar was used as a reference. As can be seen in intraoral 

photograph, the ideal color chosen was A3 (Figure 2E).  

A provisional restoration in autopolymerized acrylic resin 

(Jet and Dencôr – Artigos Odontológicos Clássicos Ltda,. São Paulo, Brazil) was then 

confectioned using the mold obtained by the previous molding technique performed prior to 

preparation. This technique was chosen since the restoration at the beginning of the treatment 

had adequate anatomy, besides its poor esthetic appearance. Thus, with the prior molding 

technique, it was possible to make the provisional with greater ease and speed (Figure 2F). The 

provisional restoration test was carried out, followed by finishing and polishing. Tooth 

preparation was also refined with fine and extra fine-grained diamond burs (# 3131 F and FF, 

3227 F and FF, KG Sorensen, São Paulo, Brazil) in the same formats used for the preparation. 

Polishing was also carried out with abrasive rubbers of different granulations (Composite 

Polishing Fast Kit, Microdont, São Paulo, Brazil) (Figures 3A and 3B), followed by a felt 

disc (Diamond Flex, FGM, Joinville, Brazil) with diamond paste (Diamond Excel, 

FGM, Joinville, Brazil) (Figure 3C).  

After the refinement and polishing of the preparation, the final impression was made. 

For this, two gingival retracting cords (UltraPak, Ultradent Products, Cologne, Germany) of 

different thicknesses were placed. The thinner wire (#000) was inserted completely and more 

deeply in the gingival sulcus, to initiate the removal, protect the biological space and control 

the crevicular fluid. While the thicker wire (#0) was inserted immediately afterwards, 

pushing the gingival tissue laterally, so that half of its thickness was outside the groove (Figure 

3D). The technique of double mixing using addition silicone material (Aquasil Easy Mix Putty, 

Dentsply Sirona, Bensheim, Germany was used for the final impression. In this technique, the 

most superficial retracting wire is removed simultaneously with the application of low viscosity 

silicone (Figures 3E and 3F), and the thinner wire is removed from the groove at the end of the 

impression process. That done, the molds obtained were poured with Type IV dental stone 

(Durone IV, Dentsply Sirona, Petrópolis, Brazil).  

Between the first and second clinical sessions, in a single laboratory step, 

the ceramic onlay was fabricated using the CAD/CAM technology (InLab MC 
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XL, Sirona Dental Systems GmbH, Bensheim, Germany). For this, the stone model obtained 

by final impression was scanned and the technician used a software (InLab 15.0, Sirona Dental 

Systems GmbH, Bensheim, Germany) to design the onlay contours and occlusal 

relationships virtually (Figure 4A). The ceramic onlay was then milled from a block of 

zirconia-reinforced lithium silicate (Celtra Duo - BL2, Dentsply Sirona Restorative, Konstanz, 

Germany) in a wet griding process at standard miling speed (Figure 4B). After recovering 

the onlay from the miling chamber, the technician cleaned the onlay with a steam cleaner, and 

applied a paste (Universal Stain Kit, Dentsply Sirona Konstanz, Germany) with stains to 

customize its shade accordingly. The onlay was fired in a porcelain oven under vacuum 

according to the manufacturer’s instructions. The glaze firing cycle consisted of two 

stages (1st 820°C, 2nd 810°C, heating rate 55°C/min, hold time 30 min) to increase the flexural 

strength of Celtra Duo to 370 MPa and accentuate the onlay’ shade.  

In the final clinical session, the provisional restoration was removed, and the 

preparation was cleaned with flour of pumice. The onlay restoration was tested on the 

patient and had an excellent adaptation to the preparation requiring only minor occlusal 

contacts adjustments performed with fine diamond burs (#1190 F, KG Sorensen, São Paulo, 

Brazil) under water-cooling (Figure 4C).   

After that, to ensure an appropriate cementation, both surfaces of the ceramic onlay and 

the tooth were treated 10% hydrofluoric acid (HF) (Dentsply Sirona, Petrópolis, RJ, Brazil) 

was applied on the internal surface of the onlay for 20 seconds (Figure 4D), followed 

by rinsing with water and air-drying with oil-free air (Figure 4E). Then, two thin layers of the 

primer / activator silane mixture (Silano Mais, Dentsply Sirona, Petrópolis, RJ, Brazil) in a 

proportion of 1:1 was applied and left for rest for at least 60 seconds to ensure evaporation of 

the solvent before adhesive cementation (Figure 4F). To treat the tooth surface, 37% phosphoric 

acid (Dentsply Sirona, Petrópolis, RJ, Brazil) was applied on enamel for 30 seconds, rinsed 

with water and air-dried. The adhesive system used was the Prime&Bond Universal (Dentsply 

Sirona, Petrópolis, RJ, Brazil), which was applied onto the tooth surface vigorously, as 

recommended by the manufacturer, without precuring. Soon after, the dual cure resin cement 

(Calibra Ceram, Dentsply Sirona) was applied to the internal surface of the ceramic onlay, 

which was then positioned over the preparation (Figure 4G). An initial light curing was made 

using a LED curing unit (Radii-Cal, SDI, Basywater, Victoria, Australia) set to an irradiance of 

1200mW/cm2 for 5 seconds (Figure 4H). This light curing allows the removal of excess cement 

with ease without losing stability of the piece in position. After removing the excesses, a final 

light curing was carried out for another 40 seconds on each face of the indirect restoration. After 
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cementation (Figure 5A), small occlusal adjustments were made using extra fine-grained 

diamond tips (#1190 FF, KG Sorensen, São Paulo, Brazil), and polishing with abrasive rubbers 

for ceramics of different granulations (Pontas Exa-Cerapol PM – Edenta AG, Au, 

Switzerland), followed by brushes with fibers impregnated with silicon carbide abrasive 

particles (OptiShine, Kerr, Bioggio, Switzerland) (Figure 5B).  

The indication and correct use of a ceramic material combined with the use of 

CAD/CAM technology greatly facilitated the restorative process, in addition to returning the 

function and the esthetic desired by the patient (Figure 5C). Two years later, the patient 

returned to the clinic for a general check-up. The onlay restoration remained stable, with no 

fracture or wear, proving the success and effectiveness of the treatment (Figures 6A and 6B).  

The patient received and signed an Informed Consent Form so her images and other 

clinical information were reported in the journal.   

  

Discussion  

  

Advances in the adhesive area and in the development of materials with better properties 

have enabled the implementation of more conservative restorative techniques 

[10]. Onlay restorations are defined as any partial ceramic restoration that covers at least one 

cusp [1]. Whenever possible, the indication of this type of restoration is more desirable than 

full crowns. According to Edholff et al., partial restorations present a lower risk of damage to 

the pulp, better protection of hard tissues, easier molding, better visualization of the site during 

preparation and adhesive cementation, less interference with the marginal gingiva, among 

others [3]. Furthermore, it has been reported that vital teeth have a more favorable outcome on 

the longevity of onlay restorations and are less likely to fail than non-vital teeth [1]. Thus, in 

order to perform a minimally invasive treatment of element 15 and optimize the restorative 

procedure, the replacement of the deficient direct restoration in resin composite for a 

ceramic onlay with protection of the buccal cusp was indicated.  

  The material chosen for milling the onaly restoration was ZLS, Celtra Duo by 

Dentsply. Although there is still no strong evidence based on randomized controlled clinical 

studies of the long-term clinical performance of this material, ZLS 

restorations have shown fracture resistance values exceeding the physiological 

occlusal/masticatory forces in in vitro studies and higher to bilaminate restorations [14]. 

Furthermore, this material has demonstrated a certain ability to interrupt the propagation of 

cracks that can contribute to an increase in its survival rate due to the presence of tetragonal 
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zirconia particles (10% by weight) that change phase and interrupt the fracture line close to its 

origin [15]. Regarding aesthetics, ZLS has also been shown to be more translucent 

than other materials, including lithium disilicate (LiSO2), one of the main ceramics used for 

anterior teeth due to its excellent optical properties [6,16]. This has been attributed to its 

homogeneous glassy matrix composed of small particles (0.5-1µm), around 6 times smaller 

than those of LiSO2, which allow a better light passage and improve the final appearance of the 

restoration [8, 17]. Sorrentine et al. in a recent narrative review stated that the optical and 

mechanical properties of ZLS allow it to be used for single-unit restorations, either for partial 

or full coverage, tooth- or implant-supported, in both anterior and posterior regions, as well as 

for table-tops [6]. In agreement with these findings, the ZLS presented itself as a viable option 

for the fabrication of partial restoration through CAD/CAM technology in an area that needs 

both mechanical resistance and a good aesthetic result, such as superior premolars in this case 

report.   

According to the manufacturers, the prefabricated blocks of this material are fully 

sintered and can be found in several colors [18]. The shade for milling 

the ceramic onlay restoration used was BL2. As it is a white block, it was necessary to perform 

the extrinsic characterization of the restoration to mimic the color of the patient's adjacent teeth. 

After that, it was necessary to submit the restoration to a firing protocol. According to the 

literature, this additional firing is especially indicated for restorations of posterior teeth made 

from ZLS, as it increases the crystalline phases of the material and consequently its mechanical 

properties [6, 14, 19]. Moreover, it also contributes to better color stability over time 

[20]. However, it should be noted that extrinsic characterization is a process that requires a lot 

of manual dexterity from the prosthetic to obtain a satisfactory esthetic result, and as it is an 

additional laboratory step, it can prolong the total time of the restorative treatment [21].  

Regarding to the cementation protocol, considering that ZLS is composed of a glassy 

silica matrix, etching with HF followed by application of the silane primer represents the gold 

standard for the surface treatment of this material. HF promotes micromechanical retention 

through the dissolution of the glass matrix while silane ensures a chemical interaction of resin-

based agents to ZLS [19]. However, there is still no consensus on an appropriate acid etching 

protocol, as different etching duration and acid concentration values have been suggested [6]. 

In tooth preparation, selective acid etching in enamel and the use of conventional or universal 

adhesive systems are preferable to self-etching adhesive systems to avoid marginal 

discoloration and loss of adhesion, especially in minimally invasive preparations [6]. Due to 

the high translucency of ZLS, both resinous and dual cements can be used [6].   
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According to systematic reviews, the most frequent cause of failure of ceramic 

restorations is fracture [1, 22]. Even after 2 years, the onlay restoration did not fail and 

maintained color stable. This result can be attributed not only to the correct indication of the 

material and the proper execution of the restorative protocol, but also to the technique used 

for restoration confection. Monolithic blocks are produced by highly controlled industrial 

techniques, which reduce the presence of flaws and pores [9]. The CAD software, in turn, 

identifies the areas that need greater thickness according to the intermaxillary relationships 

between the digitized upper and lower models [5]. Consequently, restorations made by 

CAD/CAM technology have shown better structural quality, are highly accurate and efficient 

[5, 10]. The literature has demonstrated good fracture resistance of ZLS restorations at a 

thickness of 1mm [6]. Using CAD software, it was possible to plan the dimensions of 

the onlay so it can resist occlusal forces, and this may have contributed to its survival 

rate after 2 years. Although a small number of clinical studies were performed to evaluate the 

clinical success and survival rates of ZLS, the result of this case report is in agreement with 

Zimmermann et al., who found that ZLS-based restorations onto the posterior tooth, for inlays 

or partial crowns, showed a high clinical success rate (96.7%) after 1 year of clinical service 

[23].   

Another advantage that CAD/CAM technology provides is the versatility of the 

workflow that can be fully digital or partial. In the fully digital flow, both the digitalization of 

the preparation, the planning and production of the restoration are carried out in the office and 

the patient is rehabilitated in a single session [21]. However, for this to be possible, the dentist 

needs to purchase a CAD/CAM system in the office, which is still quite expensive. In addition, 

the operator needs to spend time and money on training. Dentists who do not have a sufficient 

volume of restorations may have difficulty making the investment worthwhile [5]. The viable 

alternative is to adopt the partial workflow, as was the case in this case report. 

Conventional impression was performed, the mold was immediately cast, and the 

produced stone models were digitized in the laboratory. There, the CAD/CAM technology was 

used to design and mill the restoration, which later underwent esthetic characterization. With 

this, it was possible to use several benefits that the CAD/CAM technology provides, such as 

the quality of the piece fabricated from monolithic blocks of ZLS, without the need to make a 

high investment, and in a fast treatment comprising of only two clinical sessions.  

  

Conclusion  
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The association of partial digital flow and the indication of ZLS as the material of choice 

for the onlay’s confection was effective to restore an area that needs both mechanical resistance 

and a good esthetic result, such as upper premolars. Thus, providing self-esteem to the patient 

and returning the shape, function, and esthetics of the tooth in a predictable, safe, and 

conservative way. However, more long-term clinical studies are needed to validate the positive 

outcome of this two-year clinical experience. 
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Figures 

 

Figure 1 – A: Initial appearance; B and C: Interproximal and periapical radiographs, 

respectively; D: Intraoral photography; E: View through occlusal. 
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Figure 2 – A: Previous molding; B and C: Tooth preparation for onlay using diamond tips; D: 

Final appearance of the preparation; E: Choice of ceramic color with VITA scale; F: Temporary 

restoration in acrylic resin. 

 

 

Figure 3 – A and B: Polishing the tooth preparation with abrasive rubbers of different 

granulations; C: Polishing with a felt disc and diamond paste; D: Insertion of retracting cords; 

E and F: Double mix molding. 
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Figure 4 – A: Scanning of the stone model; B: Ceramic onlay milling; C: Proof of the onlay in 

the mouth; D: Conditioning the onlay with HF; E: Water wash; F: Silane application; G: Onlay 

cementation; H: Cement light-activation. 

 

 
Figure 5 – A: Occlusal view after cementation; B: Polishing rubbers; C: Extraoral photograph 

after immediate completion of treatment. 

 

 
Figure 6 – A and B: Two years follow-up after treatment 
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3 CONCLUSÃO 

 Pôde-se concluir que a tecnologia CAD/CAM através do fluxo digital parcial contribuiu 

para um tratamento restaurador mais rápido, previsível e eficiente. Além disso, o silicato de 

lítio reforçado com zircônia demonstrou-se um material de escolha adequado para restaurações 

indiretas parciais em uma região que necessita tanto de estética com de resistência mecânica, 

como para pré-molares superiores.  No entanto, mais estudos clínicos a longo prazo desse 

material são necessários para validar o resultado positivo desta experiência clínica de dois anos. 
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ANEXO 1 – Relatório de verificação de originalidade e prevenção de plágio 

 



 31 

 


