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ABSTRACT  

    The study analyses a series of selected data from the specialized literature, correlated with the authors’ 

experience in the behavior of ceramic type non-metallic materials on zirconium substrate, individualizing their 

main characteristics and implications in a successful prosthetic therapy. The ideal dental preparation for 

monolithic zirconia requires an occlusal space of 1 mm to 1.5 mm, a height of the axial walls of 3-4 mm and a 

marginal closure by means of a 0.5 mm chamfer. Clinical trials have shown a high rate of fractures for 

zirconium-plated ceramic restorations ranging from 6% to 15% over a 3-5 year period. These are high values 

compared to the 4% fracture rate, shown by conventional metal-ceramic restorations over 10 years . Success can 

be defined as a restoration in which it maintains the qualities of the surface maintained intact, the anatomical 

shape and function, as well as the optimal aesthetics. Monolithic zirconia crowns created based on digital prints 

are ideal from the point of view of the cabinet’s efficiency and restorative success. 
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INTRODUCTION 

 

A dento-somato-facial aesthetics 

represents an avant-garde field that brings 

together the current evolutionary trends of 

dental medicine in terms of contemporary 

techniques and technologies in conjunction 

with the type of biomaterials used, all these 

aspects adapted to the particularities of each 

clinical case, with the ultimate goal of 

conferring individuality[1,2]. 

The achievement of aesthetic 

desideratum within the fixed prostheses is 

fully consistent with the specific prosthetic 

rehabilitation of each clinical case in part in 

the context of non-metallic prosthetic 

restorations[3,4]. 

Aluminum oxide and zirconium oxide 

based ceramic crowns have been used on a 

large scale instead of metal based crowns, 

due to their esthetic edge, biocompatibility 

and chemical durability. 

Zirconium, a polycrystalline material 

partially stabilized by the yttrium oxide 
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(approximatively 3 mol %) without a glass 

matrix has become a very popular option, 

since non-removable dental prostheses with 

zirconium infrastructure show technical and 

biological features that are similar to those 

with a metallic frame[5,6]. 

 

THE PURPOSE OF THE STUDY 

The study analyses a series of selected 

data from the specialized literature, 

correlated with the authors’ experience in 

the behavior of ceramic type non-metallic 

materials on zirconium substrate, 

individualizing their main characteristics and 

implications in a successful prosthetic 

therapy. 

MATERIAL AND METHODS 

A metaanalysis of the data from the 

specialized literature was conducted, which 

targeted a number of 40 articles, published 

inthe last 5 years, ISI and BDI indexed. 

     RESULTS AND DISCUSSIONS 

 

Knowing the excellent adaptation, versatile 

performance and wide-spread popularity of 

the latest generation ceramics, such as 

lithium disilicate, when is it most suitable to 

use monolithic zirconium?   The posterior 

crowns of monolithic zirconia (without 

laminated porcelain) have the potential of 

lasting longer than other stratified 

restorations, such as metal-ceramic , as there 

is no faceting porcelain to be delaminated, 

chipped or fractured[7,8]. 

For those who are less familiarized with 

zirconia, there is some concern related to the 

fact that its hardness may cause excessive 

wear of antagonist teeth. 

Although it may seem that the increased 

fracture resistance of zirconia and its surface 

hardness would cause a higher degree of 

wear on the antagonist enamel, studies have 

shown that the wear at the level of the 

opposing tooth is, in fact, several times 

higher in case of dental porcelain than in 

case of polished, unglazed zirconia.  

 The small size of zirconia particles 

simplifies the intra-oral polishing with the 

help of regular porcelain polishing kits; thus, 

the application of a surface shine is 

simplified after the performance of any 

required adjustments. 

The ideal dental preparation for 

monolithic zirconia requires an occlusal 

space of 1 mm to 1.5 mm, a height of the 

axial walls of 3-4 mm and a marginal 

closure by means of a 0.5 mm 

chamfer(Fig.1). 

 
Fig.1Aspects of frontal preparation-scaned  

As no further reduction is required to 

create more space for the faceting porcelain, 

a more conservative preparation is possible 

than in the case of metal-ceramic crowns or 

other fully laminated ceramic restorations.  

The margins with feather-like edges are 

acceptable depending on the lab’s facilities, 

but there is a greater potential of super-

contouring the restoration. 

A basic, complete preparation, performed 

with a 4-8 degrees taper and consistent, easy 

to identify margins will increase the 

predictability of the form, insertion and 

longevity[9,10]. 

Monolithic zirconia crowns created based 

on digital prints are ideal from the point of 

view of the cabinet’s efficiency and 

restorative success. The labs use computer 

based design and manufacturing 

(CAD/CAM) to create these restorations and 

either receive a digital print from the dentist 

or digitalize a conventional print sent to the 
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lab[11]. 

The introduction of zirconia oxide 

infrastructure, manufactured by means of 

computerized processing  (CAD/CAM) has 

increased and they have proved a high 

mechanical resistance which leads, in turn, 

to a smaller fracture rate(Fig.2).  

 

 
Fig.2 Practical aspects of computerized 

processing involved in non-metallic 

restorations 

So far, clinical results have shown that all 

ceramic crowns manufactured using zirconia 

oxide based infrastructure have a higher 

success rate after prolonged use and only 

small degrees of deterioration (especially in 

case of the molar region)(Fig.3).  

 

 
Fig.3Aspects of zirconia infrastructure-

posterior area 

Monolithic zirconia crowns show 

sufficient fracture resistance for the 

restorations of the dental crown due to the 

high resistance of the material. It has been 

suggested that monolithic zirconia crowns 

have a high enough fracture resistance to be 

applied in the molar regions, even if the 

thickness of the crown is thinner than that of 

conventional ceramic. 

Thin monolithic zirconia crowns are 

expected to be a new alternative for a less 

invasive treatment. 

When zirconium based fixed ceramic 

dental prostheses are used on natural teeth or 

implants, it is very important to reduce the 

risk of loosening the ceramic facet[12].  

The detachment and minor ceramic 

substance losses have been attributed to 

various causes: the coefficient of thermal 

expansion in disagreement with the plating 

ceramic, incorrect heating and cooling, 

incorrect treatment of the zirconium surface 

prior to the application of the ceramic and 

improper support, incorrectly ensured for 

ceramic faceting[13,15]. 

 The purpose of the concept of a 

functional and aesthetic protection area 

presented is to develop an infrastructure 

design that provides the support and 

protection in the weakest points of the 

ceramic facades and at the same time not 

compromise the aesthetic characteristics. A 

similar concept was proposed by Shoher and 

Whiteman for the fixed metal-ceramic 

dentures in 1983 . However, unlike metal 

infrastructures, which need to be opacified 

in an appropriate manner, and in which it is 

sometimes necessary to chip a metal 

skeleton surface to ensure proper layering of 

the ceramics in order to obtain the most 

natural aesthetic effect of fixed dentures; the 

colour and brightness of the zirconium 

allows the technician to bring, extend the 

zirconium infrastructure to the external 

surface of the prosthesis that will appear like 

material islands in certain areas such as the 

incisal edge of the anterior teeth and the tip 

of the back teeth. In these areas, the obtuse 

paraaxial forces of tension are believed to 

cause a greater risk of detaching and fracture 

of the ceramics. The zirconium support areas 

that the technician brings to these weak 

points transform the oblique tension forces 

that would have been applied to the ceramic 

in compressive forces that are better 
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supported by the ceramic plating material.  

Surviving a restoration means that it 

performs its function in the oral cavity even 

if it has suffered some additional damage.  

In fixed zirconium dentures, despite the high 

fracture resistance of the material, plaque 

can be fractured during mastication and this 

is a frequent problem. This complication 

generates some uncertainty as to the long-

term performance of the material in dental 

restorations[16]. 

 Clinical trials have shown a high rate of 

fractures for zirconium-plated ceramic 

restorations ranging from 6% to 15% over a 

3-5 year period. These are high values 

compared to the 4% fracture rate, shown by 

conventional metal-ceramic restorations 

over 10 years [14].  

The cause of these fractures is unknown, 

but could be associated with the failure of 

the linings between the plated material and 

the zirconium substructure. 

CONCLUSIONS 

1.The greatest number of complications 

resulting from the use of zirconium oxide in 

prosthetic treatments occur in fixed partial 

prostheses . 

2. Current literature has identified 

numerous clinical trials in which the 

cohesive fracture of plated material is the 

main and most common defect. 

3.Success can be defined as a restoration 

in which it maintains the qualities of the 

surface maintained intact, the anatomical 

shape and function, as well as the optimal 

aesthetics. 
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