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Abstract 
Introduction: Metal-free restorations such as lithium disilicate and zirconia are an alternative to metal 

restorations; however, lithium disilicate presents enhanced optical characteristics, it possesses inferior 

mechanical properties when compared to zirconia. 

Objective: To analyze the literature on lithium disilicate and zirconia as prosthetic restorative materials. 

Resistance, survival, antagonistic wear, and its use in digital flow will be analyzed.  

Methodology: An electronic search of articles published in the last 5 years was carried out through 

PubMed and Google Scholar, using the terms "lithium disilicate", "zirconia", "e. Max", "lithium disilicate 

vs zirconia".  

Results: When choosing a restorative material such as zirconia or lithium disilicate, it should be 

considered: Strength: zirconia does not offer the same translucency characteristics as lithium disilicate. 

Survival in the medium and long term is possible as long as the minimum thickness of the material is 

respected. Antagonist wear: in zirconia, if it is well polished, that wear is minimal. Digital flow offers 

greater predictability and a better marginal fit.  

Conclusions: Zirconia and lithium disilicate provide good strength and survival. Zirconia does not offer 

the same translucency characteristics as lithium disilicate and is therefore not as aesthetically pleasing, 

but it is much more resistant. 
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1. Introduction 

Metal-free restorations such as lithium disilicate and zirconia are an alternative to metal 

restorations; however, lithium disilicate presents enhanced optical characteristics, it possesses 

inferior mechanical properties when compared to zirconia [1]. 

The properties and adaptability of lithium disilicate and zirconia make them preferred 

materials in contemporary prosthetic dentistry. These materials are favored for their ability to 

deliver both excellent aesthetic and mechanical performances while supporting a minimally 

invasive approach. Consequently, the utilization of these ceramics has progressively gained 

widespread acceptance over time [2]. 

In 1998, IPS Empress®2 made its debut as the inaugural lithium disilicate glass-ceramic, 

composed of about 65% lithium disilicate in a crystalline phase along with a vitreous matrix. 

Around the same time, in 1998, yttria-stabilized tetragonal zirconia polycrystalline ceramic 

was introduced in dentistry. This material is processed using CAD/CAM techniques, marking 

a significant advancement in dental technology [3, 4]. 

Zirconia is characterized as a metastable ceramic featuring three crystalline phases: 

monoclinic, tetragonal, and cubic. At room temperature, zirconia typically exists in its stable 

monoclinic phase, but it has the ability to transform into tetragonal or cubic phases under 

specific conditions. In contrast, lithium disilicate is categorized as glass-ceramic and falls 

within the class of particle-filled glass materials [5, 2].  

The search for restoring teeth with metal-free materials has led to advances in ceramic 

materials such as lithium disilicate and zirconia, hence the importance of knowing their 

indications and characteristics. 
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Therefore, this article analyzes the literature on lithium 

disilicate and zirconia as prosthetic restorative materials. 

Resistance, survival, antagonistic wear, and its use in digital 

flow will be analyzed.  

 

2. Methodology  

An electronic search of articles published in the last 5 years 

was carried out through PubMed and Google Scholar. 

Abstracts and full texts were identified that included 

information about lithium disilicate and zirconia as prosthetic 

restorative materials: resistance, survival, antagonistic wear, 

and their use in digital flow. within the keywords used for the 

electronic search: "lithium disilicate", "zirconia", "e.max", 

and “lithium disilicate vs. zirconia." 

 

3. Results 

3.1 Resistance 

In both laboratory settings (in vitro) and real-life situations (in 

vivo), investigations have highlighted the exceptional 

characteristics of lithium disilicate and zirconia. These 

ceramics stand out for their unmatched optical and aesthetic 

qualities, coupled with high biocompatibility, robust 

mechanical strength, diminished thickness, and favorable 

resistance to wear. These unique attributes have progressively 

influenced the preference for these ceramics in various 

applications [2]. 

The fracture strength of 5-yttria zirconia varies from that of 4 

or 3-yttria. The mechanical properties and dimensional 

specifications of 5-yttria are similar to those of lithium 

disilicate. Zirconia with 4-yttria, whether in monolayer or 

multilayer configurations, demonstrated fracture forces that 

are comparable. Wear rates were also similar among various 

zirconia systems and were lower when compared to both 

lithium disilicate and enamel [6]. Monolithic zirconia ceramics 

that are ultra-translucent show notably lower strength when 

compared to partially stabilized tetragonal ceramics. As a 

result, it is advisable to consider their application primarily in 

areas subjected to minimal bite forces. These areas typically 

include the anterior regions of the mouth. Additionally, they 

may be suitable for patients who do not exhibit functional 

habits or bruxism, as these factors can exert increased forces 

on dental restorations [7].  

Lithium disilicate ceramics are characterized by a notable 

flexural strength ranging from 300 to 400 megapascals (MPa), 

a substantial fracture toughness falling within the range of 2.8 

to 3.5 MPa, and outstanding optical properties [3]. The fracture 

strength of molar crowns made of CAD/CAM lithium 

disilicate varies according to occlusal thickness [8]. 

Crowns made of 5 yttria-stabilized zirconia exhibit flexural 

strength and translucency parameters that fall between those 

of 3 yttria-stabilized zirconia and lithium disilicate. Both the 

short- and long-term binding strengths of 5 yttria and 3 yttria 

zirconia were demonstrated to be comparable to lithium 

disilicate [9]. However, it's important to note that the strength 

of 3 yttria zirconia crowns was compromised when accessed 

with a fine diamond instrument. In contrast, there was no 

adverse impact observed on lithium disilicate crowns 

subjected to endodontic access [10].  

Ceramic materials such as zirconia and lithium disilicate 

provide good strength as prosthetic materials; however, you 

must choose correctly when using each material. Zirconia 

does not offer the same translucency characteristics as 

disilicate and is therefore not as aesthetically pleasing, but it 

is much more resistant.  

3.2 Survival  

The survival rates for lithium disilicate restorations at 32 

months reached 97.7%, and no cases of fracture were 

reported. Lithium disilicate posterior overlays demonstrated 

an outstanding complication-free survival rate, and the 

material enables the creation of conservative restorations with 

minimal thickness [11].  

The survival rates for adhesively cemented zirconia crowns 

demonstrated a variability ranging from 83.3% to 100%. 

Similarly, conventionally cemented zirconia crowns showed 

survival rates within the range of 82.0% to 100%. Adhesively 

cemented lithium disilicate crowns exhibited survival rates 

ranging from 83.5% to 100%, while conventionally cemented 

lithium disilicate crowns reported a high survival rate of 

98.5% [12]. 

Restorations made of lithium disilicate are reliable and can 

only be used predictably when proper guidelines and 

protocols are followed during manufacturing and clinical use. 

In addition, new lithium disilicate CAD/CAM blocks must be 

crystallized or heat-treated after milling for superior 

performance [13]. 

The survival rates for various types of all-ceramic crowns 

were comparable to those reported for metal-ceramic crowns, 

both in the anterior and posterior regions. However, it's noted 

that zirconia-based crowns should not be regarded as a 

primary choice due to their elevated incidence of technical 

problems [14].  

The medium-term performance of lithium disilicate is 

considered ideal. Ceramic fracture emerged as the 

predominant cause of failure in both individual crowns and 

fixed partial restorations. Fixed partial restorations exhibited 

the highest failure rate when assessed for up to 5 years [15]. 

However, the introduction of subsequent monolithic zirconia 

crowns resulted in increased patient satisfaction up to 3 years 

after insertion. These crowns demonstrated good success in 

the medium term, presenting a promising alternative to 

traditional metal-ceramic crowns [16]. 

In the study conducted by Lawson et al. (2019), it was 

observed that the type of cement used had a notable impact on 

the fracture load of the crowns. Interestingly, the surface 

treatment did not exhibit a significant effect on the results. 

Crowns with a uniform thickness of 0.8 mm showed 

improved performance when resin cement was utilized, and 

this benefit was consistent across various types of ceramic 

materials [17].  

Binding forces are greatly affected by lithium disilicate and 

its microstructures. The application of silane after 

hydrofluoric etching is deemed crucial for achieving long-

term bonding. This remains true even when silane is present 

in the universal adhesive. The study suggests that, regardless 

of the adhesive used, the additional application of silane after 

hydrofluoric etching contributes significantly to the 

effectiveness of long-term bonding in the context of the 

investigated materials or processes [18].  

Zirconia-based prostheses placed in vital teeth exhibited 

superior clinical outcomes compared to those placed in non-

vital teeth. Furthermore, the type of cement used was 

identified as a factor influencing the final clinical outcome. 

This suggests that the choice of cement plays a role in 

determining the success and performance of zirconia-based 

prostheses, with variations in outcomes depending on whether 

the teeth involved are vital or non-vital [19].  

Zirconia and lithium disilicate ceramic materials offer good 

survival in the medium and long term, as long as the 

minimum thicknesses of the material are respected and 

cementing protocols are followed.  

https://www.oraljournal.com/
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3.3 Antagonist Wear 

The statement suggests that monolithic zirconia crowns, as 

reported, do not have any detrimental impact on periodontal 

tissues and demonstrate good biocompatibility. This implies 

that the use of monolithic zirconia crowns is considered safe 

and well-tolerated by the surrounding periodontal structures. 

Biocompatibility is a crucial factor in dental materials, 

ensuring that they interact favorably with the biological 

environment, including the gums and other tissues in the oral 

cavity. Minimal antagonist tooth wear is observed, and there 

is a high success rate for restorations in the posterior region 
[20]. 

Polished monolithic zirconia causes less wear to opposing 

natural teeth, and polished monolithic and layered zirconia 

surfaces showed less tooth wear compared to glazed 

monolithic and layered zirconia surfaces [21]. The antagonistic 

wear of zirconia enamel was similar to or greater than that of 

natural teeth but less than that of porcelain metal [22]. 

Intraoral scanning and computer analysis revealed that the 

two-year wear ratios between enamel/enamel and lithium 

enamel/disilicate implant crowns did not exhibit significant 

differences [23]. However, wear depths and the number of wear 

traces differed between zirconia and lithium disilicate crowns. 

Zirconia crowns showed worn enamel with an underlying 

smooth surface exposure, while lithium disilicate crowns 

displayed deep wear facets [24].  

When using a material with as much resistance as zirconia, it 

is believed that it can affect the antagonistic parts; however, 

studies show that if this material is well polished, this wear is 

minimal. Lithium disilicate, being a less resistant material, it 

offers less wear against antagonistic parts.  

 

3.4 Digital Flow 

Digital technology stands as a practical alternative to 

traditional impressions in the fabrication of lithium disilicate 

crowns and onlays. Most results indicate that restorations, 

whether produced digitally or conventionally, tend to have a 

high success rate for patients. However, numerous variables, 

including the types of scanners, milling machines, and 3D-

printed models available on the market, introduce complexity, 

making it challenging to provide a conclusive answer 

regarding the superiority of one technique over the other [25].  

Screw-retained monolithic single crowns made of lithium 

disilicate and zirconia, manufactured using computer-aided 

design and computer-aided fabrication (CAD-CAM) with a 

fully digital workflow, were determined to be reliable and 

suitable clinical options for the restoration of a posterior 

missing tooth in a dental implant [26].  

Marginal and internal adaptation play crucial roles in the 

success and survival of dental restorations. Poor marginal and 

internal fit can negatively impact the longevity and 

functionality of dental restorations. Furthermore, in 

comparison to conventional impressions and production 

techniques, the digital workflow is considered more 

predictable and reliable. It implies that digital methods offer 

advantages in terms of accuracy, reducing errors in the 

fabrication process, and improving the overall fit of dental 

restorations. Digital workflows often involve technologies 

like intraoral scanning and computer-aided design and 

manufacturing (CAD/CAM), which can enhance precision 

and efficiency in creating dental prosthetics [27]. 

Crowns created from a CAD/CAM zirconia block with 

restricted marginal thicknesses of 0.6 mm and 0.4 mm 

exhibited noticeably reduced fracture strength values in 

contrast to those featuring the recommended margin thickness 

of 1.0 mm. [28]. Lithium disilicate CAD-CAM crowns exhibit 

a high survival rate after 4 years of function and prove to be a 

viable and reliable treatment option for posterior teeth [29].  

The current use of technology in dentistry and increasingly 

adapting to fully digital dentistry offers greater predictability 

and better marginal fit in restorations. Milled ceramics offer a 

high survival rate. 

 

4. Conclusion 

Ceramic materials such as zirconia and lithium disilicate 

provide good strength and survivability as prosthetic 

materials. Zirconia does not offer the same translucency 

characteristics as lithium disilicate and is therefore not as 

aesthetically pleasing, but it is much more resistant. As for the 

antagonist wear in zirconia, it is minimal and its advantages 

are greater. The use of fully digital dentistry offers greater 

predictability and better marginal fit in restorations. 
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