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Abstract
Zirconia has become a popular restorative material regarding the mechanical and biocompatibility advantages.
Monolithic and translucent forms of zirconia advanced the aesthetics of this material, making it the material of choice
for both tooth- and implant- supported restorations. Also, digital fabrication of zirconia not only enables accurate
restorations but also provides time efficiency. The present case report demonstrates the rehabilitation of a patient who
has generalized tooth wear with implant- and tooth-supported monolithic zirconia restorations with buccal veneers in a
newly established occlusal vertical dimension. The treatment process was completed in a digital workflow as the
impressions were taken with a powder-free intraoral scanner and the digital data were send to the dental laboratory to
fabricate the restorations. Monolithic zirconia restorations with buccal feldspathic veneers were completed without any
adjustments in only two appointments. The patient was satisfied and the restorations have been in service for two years.
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Introduction

Developments in computer-aided design/computer-aided
manufacturing (CAD/CAM) technologies gave rise to advances
in related fields of prosthodontic applications from treatment
concepts to material choices. CAD/CAM treatments, which
started with glass-ceramic single-tooth restorations, can
now be applied to full-arch reconstructions for both implant
and tooth-supported restorations with a wide range of
material choices available. 1,2 Among these materials, zirconia
ceramics stand forward with advantageous properties such as
good biocompatibility, high strength, excellent load-bearing
capacity, and recently, increased aesthetic characteristics with
translucent and monolithic forms.2,3 Zirconia restorations
are manufactured either monolithic, partially veneered or
fully veneered with feldspathic porcelain. 1 When zirconia was
used as a framework and fully veneered, the most frequently
encountered complication was a fracture in the veneering
ceramic, so-called chipping.3 To avoid such problems, the
use of translucent zirconia in anatomic contour as monolithic
restoration was proposed. To enhance the aesthetics of the
restoration, a cut-back technique can be used which is applied

on the buccal surface, leaving functional occlusal contacts as
zirconia.4 The buccal facing is then veneered with feldspathic
porcelain.5 The risk of chipping is reduced with this type
of zirconia restoration since porcelain to zirconia junction is
protected from direct occlusal function.4

Monolithic zirconia is introduced for the fabrication of
implant-supported reconstructions as well as tooth-supported
restorations.6 The use of zirconia as a restorative mate-
rial for implant-supported prosthesis is highly referred in
the past decade.7,8 Besides aesthetic and mechanical advan-
tages, zirconia was reported to demonstrate favorable biologi-
cal periodontal/peri-implant parameters thanks to its good bi-
ological properties.6 Furthermore, the fact that zirconia is a
digitally producible material offers benefits for both clinical
practice and laboratory stages of the fabrication process for
implant-supported prosthesis.8

This case report represents digital workflow for a full-
mouth rehabilitation of tooth- and implant-supported mono-
lithic zirconia restorations with buccal veneers.
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Case Report

A 57-year-old male presented to Ankara University Faculty
of Dentistry with decayed and lost teeth (Figure 1A). De-
cayed #13 and #22 received endodontic treatment in the En-
dodontics Clinic and 4 implants (NucleOSS, Şanlılar Ltd. ŞTİ,
İzmir, Turkey) were inserted to restore lost teeth (Figure 1B).
Following the osseointegration period, the patient referred
to Prosthodontics Clinic to receive implant-supported fixed
restorations.

In the clinical examination, severely worn teeth because of
bruxism attracted attention (Figure 2). The patient did not re-
port any pain related to temporomandibular junction (TMJ).
Also, TMJ examination did not reveal any disorders. Full-
mouth rehabilitation of the dentition with monolithic zirconia
restorations was planned except for #27, #45, #46, and #47 as
those teeth did not affect from the wear. As the patient agreed
with the treatment, the Niswonger method was used to deter-
mine the magnitude of OVD loss because of tooth wear.9 The
loss in OVD was assessed as 3 mm and the restorations were
planned according to this newly established OVD. To achieve
this, condensation silicone (Zetaplus; Zhermach Dental, Badia
Polesine, Italy) putty material was placed on the occlusal sur-
faces of molar teeth prior to preparations and two molds that
guide the registered OVD were obtained. First, preparations on
the right maxillary and mandibular teeth were performed and
the occlusal reductions were checked according to the left putty
mold to evaluate the restorative space. A new putty mold was

Figure 1. Panoramic radiograph of the patient A: Before any treatment B: When
he referred to the Clinic of Prosthodontics

Figure 2. Intraoral photographs of the patient before prosthodontic treatment

Figure 3. Intraoral photographs of tooth preparations

Figure 4. Digital impressions of prepared teeth and scan bodies placed on
implants

Figure 5. Full-contour design of the monolithic zirconia restorations

made on the prepared teeth. Then, left maxillary and mandibu-
lar teeth were prepared and a new putty mold was obtained
based on the right putty mold. Therefore, the OVD determined
based on the Niswonger method at the beginning of the treat-
ment was reflected on the prepared teeth. The molds obtained
on the preparations were preserved and referred as definitive
occlusal molds (DOM) while taking the digital impressions and
performing rehearsals.

Following tooth-preparations (Figure 3), healing caps on
the implants were replaced with scan bodies and digital impres-
sions of the maxillary and mandibular jaws were performed
with a powder-free intraoral scanner (Trios 4; 3 shape, Copen-
hagen, Denmark) (Figure 4). Occlusal digital records were ob-
tained by scanning the molar teeth at one side while placing the
DOM on the other side. Then, the digital dataset was exported
in standard tessellation language (STL) files and imported into
the software (Exocad; exocad GmbH, Darmstadt, Germany)
to design the restorations. First, all tooth- and implant-
supported restorations were designed in full-contour (Figure
5). Implant-supported monolithic restorations were designed
as screw-retained on prefabricated titanium (Ti) bases. Then,
facial reductions were applied, maintaining the occlusal sur-
faces in zirconia to protect functional contacts. The designed
restorations were milled by using a monolithic translucent
partially-sintered zirconium-oxide ceramic disc (inCoris TZI C
disc 16, A2; Sirona Dental Systems, Bensheim, Germany). After
the milling of the restorations, sintering firing was completed
according to the manufacturers’ instructions in a ceramic fur-
nace (inFire HTC speed; Dentsply Sirona). Monolithic zirco-
nia implant-supported restorations were cemented on the Ti-
bases (NucleOSS) with a self-adhesive resin luting cement (Re-
lyX Unicem 2; 3M ESPE, St. Paul, MN, USA).
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Figure 6. Monolithic zirconia restorations with buccal veneers

Figure 7. Definitive restorations cemented on prepared teeth.

The restorations were rehearsed intraorally to approve the
occlusion and marginal fit (Figure 6). The occlusion was
checked according to the predetermined OVD by placing the
restorations on one side and placing the DOM on the other side.
However, the patient considered the restorations as too white
and requested natural, stained, and yellow-colored teeth that
look alike his older teeth and his present molar teeth. The zir-
conia restorations were returned to the dental laboratory and
the patients’ request was forwarded to the dental technician.
Conventional veneering porcelain (Vita VM 9, A3; Vita Zahn-
fabric, Bad Säckingen, Germany) was applied on the buccal ve-
neers, then characterized, and glazed (Vita Akzent Plus; Vita
Zahnfabric) (Programat P510; Ivoclar Vivadent, Schaan, Liecht-
enstein). On the second appointment following the digital im-
pressions, the definitive restorations were approved by the pa-
tient and cemented with polycarboxylate cement (Adhesor Car-
bofine; Pentron, Spofa Dental, Jičín, Czech Republic). Implant-
supported restorations were tightened to a torque of 25 Ncm
with a calibrated torque wrench (NucleOSS). The screw ac-
cess holes on the implant-supported zirconia restorations were
sealed with a composite resin (Filtek Z350 XT, 3M ESPE). The
patient was pleased with the final results (Figure 7). Consider-
ing that the patient had severely worn dentition due to brux-
ism, a vacuum-formed soft night-guard (Duran; Scheu-Dental
Gmbh, Iserlohn, Germany) was delivered to the patient imme-
diately after the cementations to prevent the fracture. During
the follow-up sessions at 6th month, 1st, and 2nd year after
the delivery of the restorations, the patient did not reported
any discomfort or symptoms related to TMD. The prostheses
have been in place for over 2 years and no complications have
occurred to date.

Discussion

The clinical long-term success of zirconia restorations is well
proven; however, chipping was considered as a major compli-
cation for veneering porcelain.2,3 In this case report, this prob-
lem was avoided with buccal facings on full-contour mono-
lithic restoration, maintaining high-load bearing areas on the
occlusal surfaces as zirconia. Besides the advantages of pre-
dictability, high fracture strength, and good biocompatibility,
zirconia as a restorative material enable enhanced adaptation
of the restoration when manufactured with a digital process. 10

Accurate marginal adaptation is of importance to prevent de-
cementation, secondary caries, periodontal disease, and con-
sequently to provide long-term success of the restoration. 11,12
Sintering firing is required to achieve fully sintered zirconia
restoration after the milling of partially-sintered zirconia. 11
This process causes a linear sintering shrinkage by 15 to 30%. 13
Although improper marginal fit may be encountered due to this
shrinkage, a recent study reported marginal adaptation for dig-
itally fabricated full-arch zirconia restorations as satisfactorily
precise. 11 Zirconia restorations produced by CAD-CAM milling
showed better marginal adaptation compared to other zirco-
nia fabrication techniques. 14 The high precision of fit is an es-
sential feature for implant-supported restorations as well as
tooth-supported ones to hinder screw loosening of implant re-
constructions.6 In this case report, margins of CAD/CAM fabri-
cated zirconia restorations were observed to be well-adapted.

Zirconia is a polymorphic metastable material that exists
in three phases as monolithic, cubic, and tetragonal. 15 Sin-
tered zirconia restorations are present in the tetragonal phase
at room temperature. 16 However, tetragonal zirconia crystals
may transform into monoclinic phase under stress such as oc-
clusal adjusting and polishing. 17,18 This phase transformation
degrade mechanical properties of zirconia and compromises
the predictability and longevity of the restoration. 15,17 Unlike
zirconia used as a substructure and covered by veneering glass-
ceramic, full-contour or, as in this case, partial contour mono-
lithic zirconia restorations are directly in contact with the op-
posing dentition and masticatory functions are performed on
the zirconia surface. 19 Because of the phase transformation
that may occur during occlusal adjustments, monolithic zirco-
nia restorations should be fabricated in their final forms. In the
present case, the functionality of the occlusion was ensured on
the zirconia restorations with the aid of the digital design soft-
ware. No occlusal adjustment on the occlusal surfaces of the
monolithic zirconia surfaces was performed in the rehearsals.
Unlike other ceramics, polycrystalline ceramics do not contain
silica and because of that, can not be acid-etched.20 There-
fore, the main principle for the retention of zirconia restora-
tion is micromechanical bonding which accommodates the ba-
sic considerations as the surface area of the preparation and
the degree of convergence.21 Traditional cements such as glass-
ionomer or polycarboxylate can be the cement of choice due to
their ease of use and long-term clinical success on retentive
preparations.21,22 Newly introduced zirconia primers in com-
bination with resin cements may be beneficial when traditional
retention/resistance form is lacking and higher bond strength
is required. Polycarboxylate cement was chosen for the present
case as the taper and length of the prepared teeth enabled mi-
cromechanical retention.

The patient in this case report had severely worn teeth
before the treatment and an OVD loss was determined. The
restorations were fabricated based on the newly established
OVD determined by using the Niswonger method to restore
OVD loss and to provide the restorative space for the prosthe-
sis. The literature regarding OVD restoration defines two meth-
ods when increasing OVD: one- or two-step approach.23,24
The increase in OVD is tested by night-guards or provisional
restorations with the two-step approach, while the definitive
restorations in new OVD are directly cemented without a trial
period when the one-step approach is adopted.24, 25 When an
increase in OVD more than 5 mm inter-incisally is planned,
it is recommended to test the new OVD by the two-step ap-
proach.25 In the present case, the one-step approach was em-
ployed as the increase in OVD was 3 mm. The patient did not
report any discomfort following the treatment and the restora-
tions have been maintained for 2 years without any complica-
tions, confirming the validity of this approach.
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Conclusion

Monolithic zirconia fabricated with CAD/CAM technology is
a viable treatment choice for full-arch tooth and implant-
supported restorations. High accuracy, reduced clinical time,
and minimal occlusal adjustments are the favorable advantages
of digital systems. The present case report showed high suc-
cess in function, patient satisfaction, and time-efficiency.
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