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Background
Porcelain fused to metal restorations has been considered 

as the gold standard in prosthetic dentistry for a long time 
thanks to their mechanical properties. However, they have been 
criticized for their esthetic outcome. In fact, light transmission is 
blocked by the metal and the opaque porcelain, needed to mask 
the underlying metal substance causes light reflectivity to rise 
[1-4]. Metal corrosion phenomenon, gingival tattoo and allergic 
reactions have also been reported. Patients have always sought 
for long-lasting and natural like restorations along with metal free 
materials mimicking the natural dentition [5-7]. To overcome the 
shortcomings of porcelain fused to metal restorations, advances 
in dental materials have set the space for the development of all-
ceramic restorations which offer potential excellent esthetics 
thanks to their optical behavior [8-11]. According to Kelly et al. [12], 
core translucency is one of the most important factors in meeting 
esthetic and functional requirements. Other advantage consists 
in long term stability, excellent biocompatibility and corrosion 
resistance. Thus, all ceramic restorations integrate well with soft 
tissues. They guarantee maintenance of gingival health limiting 
bacterial adhesion accumulation and inflammatory reaction [13].

All-ceramic restorations provide esthetic advantages; their 
mechanical properties remain unsatisfactory though, thus 
restricting their clinical indications [14]. Currently, densely 
sintered zirconia based restorations are of great interest mainly 
when matched with the appropriate layering ceramic. Zirconia  

 
mechanical, optical and biological properties make it a reliable 
restorative material. Thanks to its unique transformation 
toughening characteristic, this material can efficiently stop internal 
crack propagation which improves strength and fracture toughness. 
Although the low translucency of zirconia is considered as a 
drawback by some research papers, it is highly recommended in 
particular clinical situations. Furthermore, advances in computer-
aided design and manufacturing (CAD/CAM) techniques have 
significantly improved the restorations marginal fit which met the 
clinical requirements [15]. For its inherent properties, zirconia 
seems to be a viable restorative material which can be used as a 
framework both in anterior and posterior restorations [16]. This 
paper describes, through a clinical report the use of zirconia based 
prostheses to replace missing teeth and restore decayed ones. 
Optimal esthetic outcome in harmony with neighboring teeth and 
surrounding gingival tissues is attained.

Case Presentation
A 55-year-old patient was referred to the Fixed Prosthodontics 

Department of the Dentistry Clinic, University of Monastir. She 
complained about the poor esthetic of her maxillary anterior teeth. 
She had a hidden smile and was looking for a prompt solution. 
Her medical history was non contributory. A meticulous clinical 
examination was undertaken. Intraoral examination revealed 
insufficient hygiene resulting in gingivitis and significant substance 
loss on teeth #22 and #23with only cervical residual substance 
remaining. Overlapping restorations on teeth#11 and #12. It 
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also revealed defective amalgam restoration on tooth #15 along 
with a satisfactory mesio-occlusal restoration on tooth #25. On 
probing; we discovered a substance loss on the endoosseous level 
on tooth #24. Tooth #14 was absent (Figures 1-3). Radiographic 
examination displayed no bone resorption, well-implanted teeth 
with no peri-apical pathology. Correct crown-root axis abutments 
together with satisfactory canal treatment on teeth #11and #12 
and failing endodontic treatment on tooth #15. The endoosseous 
substance loss on tooth #24 was confirmed.

Figure 1: Initial Case: a. Frontal View.

Figure 2: Initial case: b. Occlusal view.

Figure 3: Initial case: c. Patient’s smile.

Figure 4: Abutments restored with fiber post and core 
restorations.

Prior to any prosthetic restoration restorations on teeth #11 
and #12 were removed in order to release the sepsis and replaced by 
temporary obturations. Extraction of the tooth #24 and endodontic 
retreatment on tooth #15 were decided. Alginate impressions were 
done then poured to get study casts. A wax-up was accomplished to 
previsualize the final esthetic outcome. Several therapeutic options 
were discussed with the patient, including metal-ceramic and 
implant-supported restorations. But the fact that she expected an 
optimal esthetic and wanted to avoid implant surgery explained the 
selection of an all-ceramic zirconia FPD to replace the missing teeth 
and restore the decaying ones. Because of the patient’s financial 
limits, hemi-arches were separately restored (Figure 4). So as, a 
single crown on tooth #22 and a bridge replacing the #24 based 
on the #23 and the #25 were first performed. Then the same steps 
were undertaken to realize two single crowns on teeth #11 and #12 
as well as a bridge replacing the #14.Teeth #22, #23 and #25 were 
priorly restored with fiber posts and resin cores restorations.

Figure 5: Prostheses on master cast: Single crown on tooth 
#22, fixed bridge replacing tooth # 24 based on #23 and 
#25.

Figure 6: Left side view.

Figure 7: Occlusal view.

The same steps were followed in both hemi-arches. Abutment 
teeth were prepared with internal rounded shoulder, subgingivally 
extended. Due care was taken not to violate the biologic width 
so as to provide enough space fitting the restorative material 
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requirements. It was 2mm incisal and occlusal reduction. The axial 
taper of crown preparation was about 6 degree. Every sharp angle 
was removed, tooth preparation edges were rounded and margins 
were smoothened. Provisional restorations were made using the 
silicone guide index derived from the wax-up, then temporarily 
cemented. On the following appointment, after careful insertion of 
the retraction cord, a simultaneous double mixed impression was 
taken using light and heavy silicon. Impression of the opposing 
dentition was obtained with alginate. Impressions were sent to the 
laboratory. There, the mastercast was scanned. Infrastructures were 
designed and milled by CAD/CAM. Dimensions of the connectors 
were checked. Clinically, marginal fit was thoroughly assessed. 
Enough room for appropriate thickness of veneering material was 
verified. Then, frameworks were returned to the laboratory for 
veneering with compatible ceramic (Figures 5-7). At the bisque 
trial, contact surface intensity was checked. Similarly, embrasures 
were controlled, allowing a correct practice of hygiene habits. 
Correct pronunciation of the phonemes (S,M,F,V) was assessed. 
Occlusion was adjusted in intercuspal and excursive positions 
to allow a functional anterior guide and canine guidance during 
excentric movements. Once the prostheses were validated, final 
staining and glazing was conducted to ensure their natural mimicry 
in harmony with the surrounding dentition. The patient was fully 
satisfied with the esthetic outcome. 

Discussion

Figure 8: Zirconia frameworks.

Figure 9: Connector dimensions assessment.

Patient’s high esthetic expectations have allowed the emergence 
of numerous all- ceramic systems with different physical and 
esthetic properties. But, the practitioner must understand the 
features of the cited systems to be able to select the appropriate 
material guaranteeing longevity [4]. Several studies regarding 
survival and complications of zirconia prosthesis were conducted 

and published over the last decade. According to Raigdroski et al. 
[17], survival rates ranged between 73.9% and 100%. Zirconia 
based restorations were selected in this case mainly for their 
mechanical strength and excellent esthetic rendering [18]. As the 
neighboring teeth were opaque, Y-PSZ was deemed ideal to create 
natural- like restorations in harmony with adjacent teeth (Figures 
8-10). This was confirmed by Heffernan et al. [19] who explained 
the better suitability of zirconia to the opaque high value teeth.

Figure 10: Intra oral trial.

Figure 11: The final result showing zirconia based 
prostheses in harmony with the neighboring teeth and the 
surrounding tissues.

One more reason is that finish lines were subgingivally 
situated, thus, bonding cannot be indicated. Y-PSZ exhibited the 
highest flexural strength with a range of 900 to 1200MPa. This is 
approximately 5 times greater than the standard glass ceramics. [20] 
Its fracture toughness rated from 5 to 10 MP am1/2 [21]. Its elastic 
modulus is of approximately 200Mpa [22]. Its unique property of 
martensenic-like transformation can explain its clinical reliability. 
This transformation can be induced by externally applied tensile 
stress (Figure 11). It is associated with a volumetric expansion (3% 
to 5%) of the crystalline structure. Hence, a propagating crack will 
develop a corresponding stress at its tip, thus preventing continued 
crack growth [23-25].This helps resist catastrophic failure-even 
though a crack may exist in the material, the phase changes 
prevents it from proceeding through the restoration [26]. The high 
accuracy of fit of these restorations ranges between 0 and 74µm 
given that accuracy at crown margins of 50 to 100µm is proved to 
be ideal [27,28].
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This is paramount to ensure a long-term success for dental 
restorations and avoid recurrent caries or periodontal disease. 
The mechanical properties of zirconia frameworks are mainly 
determined by the connectors shape and size. Clinically, insufficient 
height of these connectors, result in prostheses fractures [29]. 
To reduce the risk of chipping during and function and ensure 
longevity, the zirconia infrastructure is properly designed, taking 
into considerations periodontal soft tissues. In fact, in order to 
withstand occlusal overloads, flexural strength has to be high 
enough. It has been proved that the complication risk is more 
likely to be notable when connector diameters are reduced 
[30]. Obviously, zirconia framework is originally white. This is 
considered as a drawback by some authors. However, it is either 
used to cover discolored dentine or colored to mimic neighboring 
high value teeth [16]. Besides, through the veneering ceramic, we 
can rely on the laboratory technician’s skill and aesthetic talent to 
achieve a successful characterization of the restorations. Thus, a 
deep understanding of zirconia optical properties is required [16].

Conclusion
Zirconia frameworks created novel perspectives concerning 

metal free fixed dental reconstructions. They have to be clinically 
successful. Owing to their levels of various translucency and the 
ceramic make up. They can offer an optical aesthetic outcome. 
Since zirconia was introduced, it has witnessed continuous 
improvements. However, more developments and researches are 
required to react a-state-of the art level. The veneering porcelain 
frequent chipping along with the progress of new translucent 
zirconia ceramics has led to the emergence of full zirconia ceramic 
restorations.
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