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ABSTRACT  

Ceramic restorations on zirconia framework can be used in different areas of the dental arch, integrating 

perfectly and can be indicated, concomitantly, in some coronal conditions such as dyschromia, moderate dental 

abrasions, dystrophies, incipient carious processes, dental dwarfism, dysplasia, dental fractures in the incisal 

third of the dental units and other malpositions, providing patients with superior results through good marginal 

adaptation and restoration of interdental relationships.  CAD/CAM systems are now widely used in dentistry to 

make dental restorations. The introduction of these systems in dentistry has made it possible to meet the 

expectations of patients, who, with the help of chair-side systems, can benefit from high quality and precise 

prosthetic restorations in a single treatment session. 

The aim of this study is to individualize the correlation between the clinical and technological stages, the 

therapeutic solutions being anchored in the non-metallic register, the treatment decision being made according to 

the particularity of the clinical case, in order to achieve the final clinical success through the aesthetic 

requirements. 
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           Modern dentistry is characterized by 

the fusion of medical science and precision 

technology. It offers a global vision of oro-

dental treatments and a mix of therapeutic 

solutions that correspond to the complexity 

of clinical cases, starting from the classical 

variants of oral rehabilitation which, 

according to the patients, are beginning to 

lose ground to implant-supported 

restorations, whether fixed or removable 

[1,2]. 

            The treatment plan of partial 

edentulism is a logical sequence of 

therapeutic steps necessary to restore the 

harmony of the dental arches, dento-

periodontal health, in general the functions 

of the entire stomatognathic system. At the 

basis of the elaboration of this treatment 

plan are both the first-order prophylactic 

and curative principles and the clinical 

expression of the biological indicators, 

with the aim of their immediate 

improvement and, in possible cases, their 

positivity, in order to achieve long-term 

treatments. Technological execution is 

fundamental and contributes to the success 

of the therapeutic solution by respecting 

these sequences of medical reasoning, 

subject to the principles of gnatoprothetic  

treatment[3,4,5]. 

           Zirconia-supported ceramic 

restorations have become extremely 

popular due to their mechanical properties, 

biocompatibility, excellent aesthetic and 
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transparency values and have become the 

solution of choice in many of the cases 

facing dentistry today. Studies have shown 

that the survival rate of this type of single 

crowns on zirconia structure is quite high 

compared to the classical metal-ceramic 

crowns. The fabrication of these crowns is 

carried out using computer-assisted 

techniques that offer high accuracy and 

efficiency, in antithesis to classical 

working techniques[6,7,8]. 

          CAD/CAM (Computer-Aided 

Design/Computer-Aided Manufacturing) 

technology comprises two fundamental 

components, computer-aided design 

(CAD) in conjunction with computer-aided 

manufacturing (CAM) and represents a 

high-performance alternative to traditional 

techniques due to the reduction in the time 

required to manufacture the final 

restoration, following the necessary 

preparation and design[9,10,11]. 

          Ceramic restorations on zirconia 

framework can be used in different areas of 

the dental arch, integrating perfectly and 

can be indicated, concomitantly, in some 

coronal conditions such as dyschromia, 

moderate dental abrasions, dystrophies, 

incipient carious processes, dental 

dwarfism, dysplasia, dental fractures in the 

incisal third of the dental units and other 

malpositions, providing patients with 

superior results through good marginal 

adaptation and restoration of interdental 

relationships[12,13,14]. 

          Contraindications include 

insufficient tooth height or unresponsive 

prepared substructure, traumatic deep 

occlusion or "head-to-head" occlusion, 

exaggerated tooth abrasion, periodontal 

lesions requiring healing time and the 

presence of deep and extensive carious 

processes[15,16,]. 

           We live in a digital age, where 

things change from one day to the next at a 

very fast pace, and this can be seen in 

today's modern dentistry, which 

incorporates new technologies to provide 

treatments at very high-quality standards. 

Among the many challenges facing dental 

practitioners is the achievement of high-

quality restorations in a short space of time 

acoording of patient`s general status[17-

33].  

            CAD/CAM systems are now 

widely used in dentistry to make dental 

restorations. The introduction of these 

systems in dentistry has made it possible to 

meet the expectations of patients, who, 

with the help of chair-side systems, can 

benefit from high quality and precise 

prosthetic restorations in a single treatment 

session[34,35]. 

The aim of this study is to 

individualize the correlation between the 

clinical and technological stages, the 

therapeutic solutions being anchored in the 

non-metallic register, the treatment 

decision being made according to the 

particularity of the clinical case, in order to 

achieve the final clinical success through 

the aesthetic requirements. 

      Example of working algorithm for a 

case of partial edentulism rehabilitated 

by modern methods 

             Patient A.B. aged 39 is diagnosed 

with Kennedy class I partial 

edentulousness, head to head occlusion 

report, slight abrasion in both arches and 

presence of diastema in the lower incisors. 

            Following the examination, the 

patient is proposed an aesthetic oral 

rehabilitation of the entire lower arch, in 

order to completely restore the morpho-

functional aspects and the integrity of the 

dental arches, but taking into account the 
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patient's current wishes and the financial 

aspect, it is opted for a dental bridge made 

of monolithic zirconia in quadrant III at the 

level of 3.3-3.5, due to the advantages of 

this type of material, namely the increased 

resistance especially in the lateral area, at 

the time of applying masticatory forces. 

For a superior esthetic appearance, we will 

make a semi-functional ceramic crown on 

a zirconium inlay in canine 3.3. 

            The impression stage is carried out 

by means of the wash technique, using two 

silicone materials of different consistency.  

           The casting of class IV gypsum 

paste by vibration inside the impressions in 

order to obtain working models with 

movable posts using the Pindex process, 

the fitting in the occluder, the sectioning of 

the posts and the highlighting of the parcel 

area are fundamental steps that are carried 

out accurately.  

           Using Exocad's Dental DB 2.2 

Valletta software, the first step is to create 

a patient record in the Job definition 

window, which contains information about 

the patient, the doctor, the type of 

restoration and the material used for the 

restoration.            

 The scanning stage is carried out in the 

same way, starting with the selection of the 

type of restoration, the occluder used, 

continuing with the maxillary model, the 

mandibular model together with the 

prepared bridges and the complex formed 

by the models mounted in the occluder. 

The scanning process results in a virtual 

representation of the working models and 

the abutments to be positioned accordingly 

(Fig.1, Fig. 2, Fig. 3).

  

 

  

Fig.1 The superior virtual model 
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Fig. 2. The inferior virtual model 

 

Fig. 3. Virtual representation of models in occlusion 

The algorithm for making fixed prostheses 

using CAD-CAM includes: 

- Establishing a single direction of 

insertion for the monolithic 

zirconia dental bridge (Fig.4 and 

the thickness, which in the case of 

monolithic zirconia elements is 

2mm occlusally and 1.2mm 

circumferentially, and in the case of 

the physiognomic part of the canine 

the thickness is 0.6mm. The space 

required for the luting cement is 

generally 0.05mm; 

 

Fig. 4. Dental bridge insertion shaft 

 

- Software design of a general shape of the aggregate elements and bridge body (Fig.5)  
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Fig.5. Software design 

- Adapting the bridge body in relation to 

the periodontium and modifying the 

morphological aspects using the add, 

smooth, remove options, etc.  

 - Applying connectors to the proximal 

faces in order to connect the aggregation 

elements to the bridge body ; 

- Elaboration of the final shape of zirconia 

prosthetic restorations on the mandible 

(Fig.6) 

 

Fig.6. Final restoration design 

- Saving the project and importing 

the file into the CAM software, 

where it will be placed on the 

zirconium disk belonging to 

CeraDirect, Super High 

Translucent Multilayer; (Fig.7) 

 

Fig. 7. Fixing work to the zirconium disc 
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        -  The milling of the future prosthetic work is carried out in the same Roland 51D milling 

machine, which performs 5-axis milling using 0.6mm, 1mm and 2mm cutters; (Fig.8) 

 

Fig.8. The actual milling 

       -   Sintering is carried out under the 

same special regime, at a temperature of 

1450°C over a period of 6-18 hours, in a 

special sintering furnace belonging to 

Nobertherm, equipped with a ceramic 

container in which the prosthetic work is 

placed; (Fig .9)  

 

Fig. 9. Enclosure ready for sintering 

        -   Following the application of the 

glaze layer and the ceramic masses at the 

level of the semi-functional canine with 

zirconium infrastructure in the same 

manner as in the previous case, the 

polishing using polypants of different 

colors, of the bridge body and the full 

contour zirconium aggregate element at the 

level of 3.4 and 3.5 and the machining 

using diamond cutters and discs at the level 

of 3.3 is performed.  

           A layer of glaze is brushed onto the 

surface of the prosthetic work, and a 

ceramic powder is powdered on the semi-

functional canine for good retention. 

(Fig.10, Fig.11). 
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Fig. 10. Application of dentin layer 

           

At this level, after cooling of the prosthetic 

work located on the refractory support, 

processing can be carried out using special 

diamond cutters and discs at the level of 

the semi-physiognomic element, in order 

to individualize the corresponding 

morphological aspects.

 

   

Fig. 11. Application of the enamel layer and firing of this layer in the same regime as 

the dentin layer 

          Once the full-contour zirconia dental 

bridge is completed along with the semi-

iconic ceramic-on-zirconia aggregation 

element, occlusion and fit checks are 

performed on working models and in the 

patient's oral cavity.  

          Finally, the final cementing of the 

dental bridge is carried out using special 

cements chosen according to the type of 

restoration and the preferences of the 

dentist.  

When fixed zirconium-based 

ceramic dentures are used on natural teeth 

or implants, it is very important to reduce 

the risk of the ceramic veneer coming 

loose. Loosening and minor loss of 

ceramic substance have been attributed to 

various causes: thermal expansion 

coefficient inconsistent with the veneering 
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ceramic, incorrect heating and cooling, 

incorrect treatment of the zirconia surface 

prior to application of the ceramic and 

inadequate, incorrectly secured ceramic 

veneering support. The aim of the 

functional and aesthetic protection area 

concept presented is to develop an 

infrastructure design that provides support 

and protection at the weakest points of the 

ceramic veneer and at the same time does 

not compromise the aesthetic 

characteristics. A similar concept was 

proposed for fixed metal-ceramic dentures 

by Shoher and Whiteman in 1983. 

Over recent years, advances in 

indirect aesthetic materials such as lithium 

disilicate and zirconium oxide have 

provided the profession with higher 

degrees of strength and aesthetics.
 

 

CONCLUSIONS 

             The dentistry of our century offers 

us innovative and efficient solutions such 

as CAD/CAM technology and its 

"spearhead", the CEREC (Chairside 

Economical Restoration Esthetic Ceramic) 

system, which has specific goals such as: 

increasing the efficiency of treatments, 

developing new concepts to approach cases 

and standardizing  

             Although the clinical-technological 

algorithm underlying the creation of 

ceramic crowns on zirconia or monolithic 

zirconia is much more complex and 

demanding than that of ceramic crowns on 

metal substrates, this solution is the one of 

choice in many cases encountered in 

contemporary dentistry. This is due to the 

superior aesthetic result, especially in the 

anterior areas, even if there are certain 

periodontal or endodontic complications, 

the stability and lack of inflammation in 

certain areas of the periodontium, with 

minimal interaction between the marginal 

gingiva and the cervical area of the 

crowns. 

             Finally, in addition to this 

promising development of technologies in 

the whole field of dentistry, the success of 

a complex oral rehabilitation in the case of 

a partially edentulous patient can only be 

achieved through the professionalism of 

the, I would say, indispensable 

collaboration between the dentist and the 

dental technician. 
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