





VISUALLY SPEAKING

Introduction

The continuous evolution of all-ceramic systems
in the last 20 years has been driven by increas-
ing patient demand for metal-free restorations
and the ongoing development of restorative
materials, concepts of restoration design, and
restoration manufacturing technologies. One
of the main advantages of such restorations is
their ability to facilitate an esthetic treatment
outcome at the soft-tissue restorative interface,
especially when patients present with a thin,
translucent gingival phenotype.

Numerous considerations, which may re-
quire the involvement of multiple dental disci-
plines, must be weighed during the treatment-
planning phase prior to commencing treatment.
One such consideration is restoration design
and material selection for complete-coverage
restorations such as crowns and fixed dental
prostheses (FDPs), both tooth- and implant-
supported.! With the use of either computer-
assisted design/computer-aided manufactur-
ing (CAD/CAM) technology or the waxing and
heat-pressing technique for their processing,
all-ceramic restorations may be designed using
two major concepts. To date, heat-pressing tech-
nology may provide superior control of restora-
tion contours and occlusal contacts versus CAD/
CAM technology, an area in which virtual wax-
ing with three-dimensional imaging and display
is still evolving.

Concepts of Restoration Design

Bi-layered Approach

All-ceramic restorations may be designed and
fabricated as a bi-layered system, much like
metal-ceramic restorations. Such systems utilize
an infrastructure substitute in the form of high-
strength ceramic to support the corresponding
veneering porcelain. The veneering porcelain
may be applied using one of three techniques:
conventional layering with a powder and liquid;
waxing and heat pressing to the high-strength
ceramic infrastructure; and digital veneering,
which fuses a partially sintered milled veneering
ceramic with the high-strength ceramic coping.>*
In the esthetic zone, the bi-layered approach re-
lies mainly upon the skills of the dental ceramist
fora customized ceramic layering and allows the
fabrication of highly esthetic restorations.
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However, from a biomechanical perspective, the veneering porcelain
is relatively weak compared to high-strength ceramics and may be sus-
ceptible to cohesive fractures, as well as adhesive failure due to the pres-
ence of an interface between the framework and the veneering porcelain.
Moreover, adequate framework design to support the veneering porcelain
is required.>® In addition, one must consider that the occlusal surfaces
and contacts are made of weaker material and, if the infrastructure is con-
ventionally layered, control of occlusal contacts may not always be ideal.

Monolithic Approach
All-ceramic restorations can also be designed and fabricated as a mono-
lithic system, such as cast gold restorations. With this approach, a high-
strength ceramic material is used to provide a complete contour restora-
tion all the way from the intaglio surfaces to the proximal and occlusal
surfaces. This approach may facilitate the ability of clinicians to provide
a more durable restoration, since the occlusal surfaces and contacts are
made of a high-strength ceramic material. In addition, with the technolo-
gies currently used for fabricating such restorations, a more accurate re-
production of the occlusal surfaces and occlusal contacts is facilitated
(particularly with the waxing and heat-pressing technique). However,
such an approach may be accompanied with some esthetic limitations, as
characterization of the restoration is mainly limited to external staining.
Hence, these two concepts of restoration design present with their
relative advantages and limitations. The bi-layered approach may be
more appropriate in the anterior segment, where internal characteriza-
tion, translucency, and color matching are critical and occlusal forces are
relatively low. The monolithic approach may be more appropriate in the
posterior segments, where esthetics may be a lesser concern and occlusal
forces are relatively high. However, in some clinical scenarios, patients
may present with evidence of occlusal parafunction or occlusal dysfunc-
tion in the anterior segment. In such situations, prudent management
of anterior and canine guidance is critical to the longevity of the resto-
rations. Yet, esthetics is an equally essential element when it comes to
achieving adequate color matching, translucency, and characterization.

The Hybrid Design

Therefore, in such clinical scenarios, a hybrid restoration design may be
preferred. A monolithic, high-strength surface is designed and fabricated
at the functional palatal aspects of the restoration to ensure that the pala-
tal anatomy of the restorations coincides with the patient’s envelope of
parafunction and to ensure optimization of the mechanical properties of
the occlusal contacting areas of the restorations. The remaining ceramic
infrastructure at the facial and incisal aspects of the restoration may be
conventionally layered with the corresponding veneering porcelain to fa-
cilitate internal characterization, translucency, and color match with the
adjacent and opposing dentition.

Materials

To date, lithium disilicate and zirconium dioxide-based restorative sys-
tems have gained popularity in the dental market as high-strength ce-
ramic materials for crowns and FDPs using both the monolithic and the
bi-layered approach for restoration design.” Both materials vary in terms
of mechanical properties, optical properties, wear properties, and bio-




































