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1   |   INTRODUCTION

Due to their esthetic quality and high success rate, metal-
ceramic crowns have been the restoration of choice for 
decades.1 However, all-ceramic crowns have become 
more popular for esthetic cases due to their biocompat-
ibility.2,3  Moreover, patients' demand for esthetic resto-
rations has also resulted in increased use of all-ceramic 
restorations in anterior and posterior cases.4,5 In a system-
atic review, 5 years survival rates of metal-ceramic and all-
ceramic single crowns were reported to be quite similar, 
presenting 95.6% for metal-ceramic and 93.3% for all ce-
ramic.6 Among the ceramics, the use of zirconia fixed res-
torations has considerably increased due to the excellent 
mechanical properties and esthetic results.7–9

High strength-oxide ceramics as the core material were 
introduced to improve esthetics, but concerns regarding 

chipping of the layering have been reported.10 A study 
showed that bi-layered zirconia presented 24% of chipping 
compared to 34% of chipping to porcelain fused to metal 
after 3 years.11 Chipping and fractures of the veneering ce-
ramic have been reported as a problem, so in recent years, the 
high strength monolithic zirconia with glazed and stained 
crowns have been evaluated for many aspects.12 Monolithic 
zirconia restorations do not have any other ceramic veneer-
ing or layers that could chip or fracture. However, this type 
of ceramic is monochromatic and could be too opaque, so 
esthetic properties are considered inferior to conventional 
veneered crowns. Therefore, although monolithic zirconia 
crowns have been widely accepted as a treatment of choice 
for heavy grinders and patients with parafunctional habits, 
their use in the esthetic zone has been minimal.

The favorable mechanical properties of zirconia 
have prompted extensive research.13 Zirconia is made 
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of polymorphic crystals, and it is commonly categorized 
into three forms: tetragonal, cubic, and monoclinic. 
Zirconia at room temperature is monoclinic and sta-
ble. Once the temperature reaches 1170°C and 2370°C, 
zirconia becomes tetragonal and cubic phases, respec-
tively.13,14  The conventional zirconia in dentistry con-
tains 3% of yttria to stabilize the tetragonal phase at room 
temperature. This 3 mol% yttria-stabilized tetragonal zir-
conia polycrystal (3Y-TZP) with tetragonal zirconia can 
form a transformation zone that will shield cracks.15 This 
transformation toughening contributes to a high fracture 
resistance to dental zirconia. Unfortunately, the major 
drawback of the first 3Y-TZP is its opacity. It contained 
alumina to help in the sintering process in order to pre-
vent pores. However, zirconia and alumina have differ-
ent indices of refraction; therefore, alumina can decrease 
the light transmission.16 The newest version of zirconia 
has been made with increased yttria content. It is fabri-
cated with 5 mol% yttria that partially stabilizes the cubic 
phase.17  This new zirconia (5Y-ZP) in the cubic phase 
is more translucent than 3Y-TZP because it is isotropic 
in different crystallographic directions.18,19  This novel 
translucent zirconia (5Y-ZP) has been called translucent 
zirconia due to its improved optical properties. The ad-
vent of the novel 5Y-ZP promises high translucency sim-
ilar to that of glass-ceramics such as lithium disilicate; 
therefore, the aim of this report is to clinically evaluate 
esthetic results of monolithic translucent zirconia resto-
rations in the esthetic zone.

2   |   CASE REPORT

A 35-year-old patient presented to the clinic with the chief 
complaint of disliking her anterior porcelain-fused-to-
metal crowns (Figure 1). The patient has been with these 
restorations for 6 months, and she wants to replace them. 
Upon the clinical evaluation, it was noticed that #6 to #11 
were restored with porcelain-fused-to-metal restorations. 
Gingival inflammation and bleeding were found around 
crown #8. Exposed metal collars on crowns #8, 9, and 10 
were noted. Moreover, different sizes and positions of in-
cisal embrasures caused a non-esthetic smile line. The pa-
tient was offered to replace the porcelain-fused-to-metal 
crowns with translucent zirconia restorations with stain-
ing and characterization provided by a dental technician. 
Cuspal coverage restorations were recommended for pre-
molars due to the occlusal wear, and she agreed. Adequate 
diagnostic wax-up (Geo Classic, Renfert) was performed 
to evaluate discrepancies between the current crowns' 
shape and the proposed shape of new restorations. The 
diagnostic wax-up was presented to the patient, and she 
was pleased with it.

At the following clinical appointment, isolation was 
provided with a rubber dam (Dental Dam, Nic Tone, MDC 
Dental; Zapopan, Mexico) from #4 through #13, placing 
clamps on #4 and #13 (Clamps #00, Hu-Friedy) and old 
porcelain-fused-to-metal restorations shade A2 were re-
moved (Figure  2), and provisional acrylic restorations 
were placed. At the following appointment, a double cord 
impression was placed, with packing a cord #2 followed 
by a #1 (Ultrapak, Ultradent Products Inc), and a final im-
pression was taken using heavy-body and light-body con-
sistency polyvinylsiloxane (Virtual 380, Ivoclar Vivadent) 
(Figure 3). Master cast and individual dies were fabricated 
with type IV stone (Fujirock, GC America Inc).

The master cast was scanned with a dental desktop 
3D scanner (CS Neo, CADstar Dental Solutions GmbH), 
and full monolithic translucent zirconia restorations were 
digitally designed (Dental CAD, Exocad GmbH) following 
the patient's esthetic desire (Figure 4). Monolithic translu-
cent zirconia restorations shade B1 were digitally oriented 
within the zirconia disc to have the incisal zone with the 
highest translucency, the transition zone in the middle 
and the less translucency area in the gingival third of the 
restoration, and then, they were milled out (Zenotec Select 
Hybrid, Wieland Dental) from zirconia (ZirCAD Prime, 
Ivoclar Vivadent), and restorations were glazed and sin-
tered (CS4 Programat, Ivoclar Vivadent) following the 
manufacturer's recommendation (Figure 5). Restorations 
were stained and characterized in order to mimic natural 
teeth. (Figure 6). A rubber dam (Dental Dam, Nic Tone, 
MDC Dental; Zapopan, Mexico) was placed from the sec-
ond premolar to the contralateral second premolar and 
retained with clamps (Clamp #00, Hu-Friedy) for appro-
priate isolation. Clamps were also placed along the gingival 

F I G U R E  1   Initial clinical situation
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contour of every tooth to be treated (Clamp B4, Brinker, 
Hygenic, Coltene), and restorations were tried-in. Then, 
restorations were sandblasted with 50 microns of alumi-
num oxide below 2  bar pressure, followed by cleansing 
with a cleaning paste (Ivoclean, Ivoclar Vivadent) for 20 s. 
After rinsing and drying, Zirconia primer (Z-Primer Plus, 
Bisco Inc) was applied to restorations' intaglio surface and 
air-dried for 5 s. The teeth were treated with 29 microns 
of aluminum oxide and water (AquaCare Single, Velopex 

International), followed by 32% selective phosphoric acid 
etching (Uni-Etch w/BAC, Bisco Inc) 15 s in enamel, fol-
lowed by rinse for 5  s with suction. Light-cured dental 
adhesive (All-Bond Universal, Bisco Inc) was applied on 
the tooth surface and air-dried to remove excess, followed 
by light curing for 10 s. Restorations were cemented with 
resin luting cement (Duo-link Universal Shade, Bisco Inc) 
and light-cured for 2 s on mesio-facial, disto-facial, disto-
lingual, and mesio-lingual surfaces. Excessive cement 
was removed, and final light curing for 40 s was provided 
(Figure  7). Removing the rubber dam, we evaluated the 
occlusion, including excursive movements and protru-
sion. The patient was pleased with the contours, shape, 
and shade of the final translucent monolithic zirconia res-
torations (Figure  8). An occlusal guard was provided to 
the patient to wear at night to prevent damage to the resto-
rations and existing teeth. Restorations will be monitored 
every 6 months during the oral hygiene appointments.

3   |   DISCUSSION

The patient presented with esthetic concerns after having 
porcelain-fused-to-metal (PFM) restorations in the maxil-
lary anterior region. After the initial evaluation, gingival 
inflammation and bleeding on the margin of crown #8 
were found. The patient was informed that a conservative 
approach could be provided with dental prophylaxis fol-
lowed by monitoring the restorations. The patient's dis-
satisfaction with the previous dental care outcome drove 
her to request the restorations' replacement without any 
metal and providing a harmonious smile.

Porcelain-fused-to-metal crowns have been consid-
ered to be a gold standard in dentistry for a long time.20 
However, the esthetic results of the PFM may be compro-
mised by the metal framework because the layering por-
celain is needed to mask the grayish metal shade. It may 
also provide esthetic problems whenever the metal collar 
of the PFM is exposed due to small gingival recession or 
simply by supragingival margin placement by clinicians. 
In the pretreatment clinical situation, the metal margins 
were seen on teeth #8, 9, and 10, and those small dark 
spots could be detected by the patient, resulting in esthetic 
concerns. We provided a new set of translucent zirconia 
restorations with margins located 0.5  mm subgingivally 
to fulfill esthetic concerns. It has been clinically accepted 
to have 0.25 to 0.5 mm subgingival margins to maintain 
healthy biologic width.21

Translucent monolithic zirconia restorations could 
be opaquer than glass-ceramics. However, patients were 
looking to have a “Hollywood smile”,22,23 requesting 
restorations with somewhat white and opaque so that 
zirconia restorations may fulfill those patient's desires. 

F I G U R E  2   Old porcelain-fused-to-metal crowns removal

F I G U R E  3   Cord packing and final impression
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Fortunately, monolithic zirconia restorations can be char-
acterized and stained with all anatomical features that 
can match a natural-looking appearance. Moreover, the 
new translucent zirconia has crystals that decrease the 

light scattering and increase its translucency.17,18 Recent 
studies have also demonstrated that novel translucent 
zirconia has higher fracture strength than other ceram-
ics such as lithium disilicate19,24 and very small chipping 

F I G U R E  4   Digital design of final 
restorations

F I G U R E  5   Milled and sintered restorations F I G U R E  6   Characterization of final translucent zirconia 
restorations
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rate.25 Due to the translucent and fracture resistance zir-
conia's promising initial data, it was selected as a restor-
ative material.

The workflow of these restorations was a combination 
of conventional and novel techniques. Conventional poly-
vinyl siloxane impression was taken, followed by conven-
tional cast fabrication of dental model with type IV dental 
stone. Then, the cast was scanned for digital designing of 
restorations. Final restorations were milled out of zirconia 
ceramic, but a dental technician manually provided the 
characterization and staining. This type of restorations 

can be entirely fabricated with a digital workflow; how-
ever, the artistic micro details provided by a technician's 
hands still cannot be reproduced by the milling equip-
ment. The software used in this case (Dental CAD, Exocad 
GmbH) allows for a personalized digital design of the res-
torations with different shapes such as square, round and 
ovoid and patient and clinician can see the images of the 
designs and select them before their fabrication. The final 
translucent zirconia restorations provided in this report 
showed appropriate esthetic and clinical performance. 
High esthetic results for translucent zirconia crowns in 
the esthetic zone can be achieved through the procedures 
described above, but the outcome depends on a detailed 
treatment plan evaluating esthetic and functional param-
eters while considering patients' desires. Furthermore, the 
patient's cooperation during treatment and post-operative 
care of the restorations is crucial to achieving a positive 
outcome.

4   |   CONCLUSIONS

Monolithic translucent zirconia crowns in the anterior 
zone may provide high esthetic results similar to glass-
ceramic restorations. A dental technician must provide 
stain and characterization with anatomic features in the 
ceramic during the fabrication process.
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