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ABSTRACT
This clinical case report describes the application of net-shape-formed self-glazed zirconia
prostheses via a complete digital workflow in oral implant and restoration. It demonstrates
that by using a novel self-glazed zirconia, the commonly encountered clinical problem of
porcelain chipping can be avoided, while the treatment quality and efficiency can be improved.
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Introduction

Computer-aided design (CAD)/computer-aided man-
ufacturing (CAM) technology was introduced in the
field of Stomatology in the 1970s [1]. Since then,
CAD/CAM technology, together with the oral scan-
ning technology, has developed rapidly, leading to
the launching of various systems that have provided
great convenience for clinicians [1–3].

Veneered zirconia ceramic prostheses have been
widely used in oral prosthetics, but the collapse of the
veneer porcelain layer seems to be the major cause of
failures [4]. Such collapse of the porcelain part on zir-
conia ceramic prostheses was found to be often initiat-
ing from the interface between the inner coping and
the decorated veneer porcelain layer. This is, in turn,
is closely related to its processing history besides the
weak chemical bonding between zirconia and silicate
glasses [5]. Recent studies have confirmed that mono-
lithic zirconia prostheses can be produced by a net-
shape-forming process based on the 3D gel deposition
principle. This process is introduced in a gradient
structure, leading to the formation of zirconia pros-
theses with a tooth enamel-like nanostructured smooth
surface. Known as self-glazed zirconia, this category of
new full-contour zirconia prostheses can be used with-
out the need for decorating any veneer porcelain layer
so that porcelain chipping can be avoided [6].

Based on this advantage, zirconia prostheses can
nowadays be applied via a full digital workflow starting
from oral scanning, followed by CAD and CAM [7].
This clinical case report describes how such a workflow
functions in case of an implanted anterior maxillary
tooth replacement.

Case history

A 32-year-old man, who reported with a trauma-
affected tooth that was extracted 3 months ago, but
who had no severe periodontal disease, was treated
with the technique mentioned above.

The requirements of the Helsinki Declaration were
met, and the patient gave informed consent for all surgi-
cal procedures. In this case, the operating physician for-
mulated a preoperative plan according to the Cone Beam
Computer Tomography (CBCT) and the intraoral opti-
cal scanning image before the operation so that the oral
implanting operation could be simulated by the 3D sys-
tem (Figure 1). After the implant, the physician
rescanned the operational area to design the personalised
angle abutment, gingival morphology and occlusal sub-
stitution (Figure 2(a–d)), which would wear within 2
hours (Figure 2(e,f)). After one month and then after 3
months, the physician checked the occlusal substitution
and gingiva again. Six months later, he obtained the per-
sonalised all-ceramic angle abutment and placed it upon
the implant. Then, he performed the third intraoral opti-
cal scanning to design and produce the net-shape-
formed self-glazed and full-contour zirconia prosthesis
(Figures 3 and 4). Finally, the physician placed the pros-
thesis without any clinic adjustment (Figure 5(a)). The
follow-up check after 6 months and 1 year, respectively,
revealed that the patient’s gingival papilla had shown
great improvement and recovery(Figure 5(b,c)).

Discussion

Many treatment methods are available today for treat-
ing missing teeth in the anterior aesthetic zone.
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Figure 1. Pre-operative plan.

Figure 2. Design and photographs of the occlusal substitution ((a) and (b), scanned images (c) and (d), designs (e) and (f), intraoral
photographs).
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Meanwhile, the focus of matters are the invasiveness,
aesthetics, and longevity of the restoration. The tra-
ditional view is that the prostheses produced based
on the oral model is more accurate than the one pro-
duced based on intraoral scanning data; however, a
recent study has found that the prostheses prepared
by the digital method possess a higher accuracy [8].
The biggest difficulty that was encountered in the tra-
ditional workflow related to the reproduction of the
form of the intraoral soft tissue, whereas digital tech-
nology can obtain the morphology of both the soft
and hard tissue in the entire area of the teeth, thus
enhancing the design accuracy of the personalised
abutments and prostheses [9,10]. Compared with gyp-
sum impressions, digital impressions can match
intraoral scanned images with CBCT images directly
and reconstruct the anatomical features of the jaw.
Thus, these impressions can build a virtual patient
and simulate the planting and repairing process and
also predict the therapeutic effect to ensure that the
operation could be minimally invasive, accurate and
efficient [11–15]. The CAD/CAM technology could
provide accurate guidance for immediate loading
after planting, thus greatly reducing postoperative
complications [16]. By implementing a complete

Figure 3. Intraoral photographs ((a) and (b)) and scanned images ((c) and (d)).

Figure 4. Design of the net-shaped-formed self-glazed zirconia prosthesis ((a) frontal view, (b) occlusal view and (c) tongue side
view).

Figure 5. Intraoral photographs ((a) immediately, (b) 6 months
later and (c) 1 year later).
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digital workflow, the original form of the organisation
can be preserved to the utmost, while trauma can be
reduced during the surgery even without a flap to
ensure early healing of the tissue [17,18]. In addition,
the case report has indicated that physicians can
improve the survival rate of the implant depending
on the preoperative planned planting sites and direc-
tions by 3D jaw image in mixed supportive prostheses
cases [19]. Vivo evaluations have confirmed that digital
technology is more reproducible than traditional tech-
niques and not influenced by physician’s clinical
experience [20]. Till date, self-glazed zirconia pros-
theses were the only ones in the market that could fit
into a complete digital workflow [7,21].

The complete digital workflow discussed here for
repairing missing teeth can produce the same clinical
effects as those of the traditional method of extension
of planting and zirconia all-ceramic prostheses, but
the former requires less time, avoids the aesthetic pro-
blems related to the anterior teeth after the implant and
can reconstruct the occlusion and function in a more
precise manner.

Conclusions

This case study was reported to demonstrate the appli-
cation of net-shape-formed self-glazed zirconia pros-
theses to fit into a complete digital workflow in oral
implant and restoration. This simplified workflow
would reduce the physical andmental burden of patients,
enable early postoperative functional reconstruction and
avoid commonly encountered aesthetic problems.
Further studies involving long-term follow-up are needed
to evaluate the permanence of these results.
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