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Objective: this literature review presents the existing data on the esthetic capacity and fracture resistance of feldspathic and lithium disilicate ceramics made for CAD/
CAM. Material and Methods: original articles on feldspathic ceramics and lithium disilicate were collected in journals in the PubMed and ScienceDirect databases
from 2015 to 2020 using the search terms “lithium disilicate AND esthetic AND CAD/CAM,” “lithium disilicate AND fatigue AND CAD/CAM,” “lithium disilicate AND fracture
AND CAD/CAM,” “feldspathic AND esthetic AND CAD/CAM,” “feldspathic AND fatigue AND CAD/CAM,” “feldspathic AND fracture AND CAD/CAM.” Relevant articles
published previously to 2015 were also selected by the authors. Longitudinal studies, literature reviews, clinical cases and in vitro studies were included. Results: in
total, 209 articles were selected and 16 included for comparison. Data presented good esthetic capability for both materials, disilicate presented higher fracture strength.
Conclusion: the study concluded that feldspathic ceramics and lithium disilicate for CAD/CAM have satisfactory optical capacity for esthetics restorations when multi-
color blocks are used. Lithium disilicate should be chosen in situations of greater masticatory effort or thinness of the prosthetic piece.

Introduction

he ability of restorative materials to mimic dental

tissues is an essential knowledge for dentists due to the

growing search for esthetics and minimally invasive
procedures.! Usually, patients seek esthetics restorative
procedures because of dissatisfaction with smile harmony,
shape, size or teeth color."? Among the minimally invasive
treatments that require tooth preparation, ceramic indirect
veneers show better esthetics results and clinical longevity
when compared to composite resin veneers. **

Feldspathic ceramics and lithium disilicate are two of
the most indirect materials used. Feldspathic ceramics
became a good option because of their excellent esthetics,
biocompatibility with adjacent tissue, color stability and
high degree of translucency.">** On the other hand, lithium
disilicate ceramics, besides the esthetics and functional
characteristics, bring benefits such as greater fracture
resistance when compared to feldspathic ceramics, favoring
their clinical longevity.%” As for esthetics properties, both have
a wide color variety, ability to mimic translucency and dental
fluorescence, color stability and brightness maintenance.’

Ceramic restorations can be made by stratified and
monolithic techniques. The first has greater laboratory
complexity, as it shows several layers of colors and ceramic
burns, thus acquiring greater esthetics potential due to the
various colors in its layers, making its optical properties
coming from both surface and depth.® Monolithic restorations
have greater technical ease, becoming a promising alternative,
since they can also be made with CAD/CAM technology,
which makes it possible to digitally scan the patient’s mouth

(removing the conventional molding step), digitally planning
restorations and milling them in a matter of minutes. Despite
the technical ease, they are considered less esthetics than
the stratified, because of their body’s single coloration and
subsequently made-up surface layer.®

Cementation should also be considered, since it is a step
towards the final success of the restoration.’ Photoactivated
resinous cement agents have esthetics potential because
of their range of opacity levels and color variety, they also
increase the mechanical strength of ceramic fragments after
cementing,’! enabling the manufacture of slender ceramic
laminates, with minimal to no enamel wear."'"*> Additionally,
cements fill the irregularities of the piece’s inner surface,
sealing it and preventing the development and propagation
of cracks,>! providing greater longevity to the treatment.’

The use of CAD/CAM equipment for the manufacture
of dental restorations has become highly accurate and
efficient.'>'® Also, the use of digital systems for manufacturing
restorations allows the dentist to control the desired contours
and shapes. Initially, the ceramic blocks for milling had
uniform coloring, which made it difficult for satisfactory
esthetics in anterior regions. Currently, several manufacturers
have ceramic blocks in an array of colors and translucency,
allowing for greater esthetics of the milled restoration.”

Based on the points raised and the vast literature on
indirect ceramic restorative materials, this study aims to
review literature on feldspathic ceramics and lithium disilicate
when used to make restorations with CAD/CAM, addressing
the esthetics and physical features of the restorative materials
of choice in the final success of the treatment.
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Material and Methods

To carry out the study, original articles on feldspathic
ceramics and lithium disilicate were collected in journals in
the PubMed and ScienceDirect database, from 2015 to 2020
using the search terms “lithium disilicate AND esthetic AND
CAD/CAM,” “lithium disilicate AND fatigue AND CAD/
CAM,” “lithium disilicate and fracture AND CAD/CAM,”
“feldspathic AND esthetic AND CAD/CAM,” “feldspathic
AND fatigue AND CAD/CAM,” “feldspathic and fracture
AND CAD/CAM.” Relevant articles published previously to
2015 were also selected by the authors. Longitudinal studies,
literature review, clinical cases and in vitro research were
also included.

Figure 1 shows the process of survey and selection of
articles. The inclusion and exclusion criteria were reading
the title, reading the abstract and then analyzing the full text.
Articles that did not fit analyses on esthetics and resistance
of feldspathic ceramics and lithium disilicate for CAD/CAM
were excluded.

the desired anatomy by hand. To make the anatomy of the
restoration in CAD/CAM, databases can be used to import
shapes that best adapt to the case desired. Another option is
the use of the patient’s own homologous teeth to perform a
digital copy.?

Feldspathic ceramics for CAD/CAM were first
manufactured in 1985 using a ceramic block composed of fine-
grained feldspathic ceramics.” The block was commercially
fully sintered for machining. The clinical performance of
inlays and onlays restorations were evaluated in a prospective
10-year study, in which a 90.4% success rate was observed.*
However, another study showed a fracture rate of up to 36%
after 2 years.”

Seeking to improve the mechanical properties of
feldspathic ceramics, Vita™ Mark II (Vita Zahnfabrik, Bad
Sackingen, Germany) was launched in 1991, exhibiting
bending strength of approximately 100 MPa and 160 MPa
after glaze."”?** These feldspathic ceramic blocks are made by
pressing a mixture of plasticized ceramic above its vitreous

No. of search results in other sources = 11

v

No. of search results after cutting

No. of search results excluded

because of title/abstract = 157

Survey No. of search results in databases = 198
'
duplicates =173
l
Selection No. of screened search results = 173
Inclusion No. of complete articles evaluated = 16

Figure 1. Flowchart of survey and selection of articles for review.

Results

The clinical success of indirect restorations depends on
the choice of the most appropriate ceramic material for each
case. In this study we consider two types of ceramic materials
for indirect restorations, feldspathic ceramics and lithium
disilicate manufactured through the CAD-CAM process.'®

Initially, restorations in stratified ceramics were
manufactured using only the powder/liquid technique,
thus, the esthetics properties of such restorations depended
on the ceramist’s ability to build with the correct anatomy,
color variation and translucency."” However, the use of CAD/
CAM systems allows to work around the difficulty of making
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transition temperature to obtain the shape desired. The blocks
are then dried for subsequent sintering.?” Clinical studies
using pressed feldspathic ceramic blocks showed survival
rates of 94.7%, 90.6% and 85.7% after 5, 8 and 10 years,
respectively. Esthetically, feldspathic materials for CAD/CAM
presented themselves as a monochrome block, but available in
various tones of the Vita scale. Due to esthetics needs, blocks
containing multiple layers of colors were developed, offering
a color gradient and translucency to mimic variance between
cervical and incisal tooth.”

Feldspathic ceramics are composed of mineral
feldspar tectosilicate (KAISizOs), quartz (SiO,) or kaolin
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(Al,0325i0,-2H,0). These feldspathic ceramic compounds
have excellent esthetics properties and have been
recommended for use in the manufacture of laminates,
inlays, onlays, anterior and subsequent unit crowns."”
Several studies advocate the use of feldspathic porcelains
for laminated veneers, showing success rates of 90% in cases
older than 10 years. The results show that feldspathic porcelain
veneers also have a low rate of adhesive failures when it comes
to dental substrate in enamel,*® with good performance and
durability.”” However, feldspathic ceramics do not present
high enough mechanical strength to be used in parts of high
masticatory exertion, although when used in a premolar
region, the fracture resistance found was similar to natural
teeth.?® Also, when used for molar restoration, a survival rate
of 94.6% was observed after 55 months.'®

An esthetics alternative with better mechanical properties
are lithium disilicate ceramics (Li.SiOs), having bending
resistance between 350 MPa and 450 Mpa, considerably
superior to feldspathic ceramics.?” Lithium disilicate ceramics
for CAD/CAM were introduced in the market in 2006 by
Ivoclar with the IPS™ e.max CAD block (Ivoclar-Vivadent),
available in various tones of A — D and Bleach (Vita scale), as
well as 3 degrees of translucency, also being able to meet the
esthetics demands required by feldspathic ceramics.”

Because of its high resistance, lithium disilicate ceramics
blocks are offered in the pre-sintered version and exhibit
bending resistance of 130+30 MPa. In this state, the block
can be easily milled, and then be sintered in a ceramic
oven at 850°C in vacuum for 20-25 min. After sintering,
the block reaches the final properties of color, translucency
and mechanical strength (bending strength of 360 Mpa).*
In vitro studies show that CAD crowns in lithium disilicate
are significantly more resistant to mechanical fatigue and
have greater fracture resistance than feldspathic.* Lithium
disilicate-based ceramics can be used in various cases,
including the manufacture of pure ceramic crowns, inlays,
onlays, veneers and fixed partial prostheses of three elements,
anterior and posterior. A microstructure with crystal
intertwining, used to stagnate the spread of cracks through
the body of the material, guarantees this system additional
mechanical strength.’ Case reports have shown a low rate of

fractures, with survival rates between 97.4% and 100% after
two years."

Besides the materials’ strength, other factors are associated
with feldspathic ceramics or lithium disilicate treatments’
longevity. Factors related to the preparation of dental
elements, previous treatment of dental surfaces, ceramics and
adherence to the substrate directly influence the restoration’s
success. Resinous cement show great variation in the bond
strength to enamel and dentin values depending on their
adhesive system.*? Furthermore, the fracture mechanisms of
restorative materials can be affected by the substrate modulus
of elasticity, with ultrafine restorations being more resistant
when supported by materials of high elastic modulus.?

Conventional adhesive cements have higher means
of bond strength for both substrates when compared
to other conventional resinous cement. Self-adhesive
resinous cement have significantly lower dentin bond
strength compared to conventional cements. Thus, while
performing ceramic restorations, one should consider not
only the restorative material but also the cementing agent.**
Therefore, dental technician and clinician must be thorough
in the manufacturing, handling, cementing and restoration
process.”

Feldspathic ceramics allow veneers with thickness of less
than 0.5 mm, reaching 0.3 mm, with or without preparation
of the tooth structure, being made in these cases in lithium
disilicate because of higher resistance to fracture.'”?*¢ Both
materials have a high degree of translucency, provide an
optimal mimicking capacity of dental tissues and can be used
in veneers, respecting the shape and chromatic variations so
that restorations have a natural appearance.”

Conclusion

This study, through literature review and analysis,
concludes that indirect restorations made of feldspathic
ceramics and lithium disilicate for CAD/CAM show
satisfactory optical capacity for esthetics restorations when
multicolored blocks are used. Furthermore, lithium disilicate
should be chosen in situations of greater masticatory effort
or thinness of the prosthetic piece.
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