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Metadescription options:
e Esthetic anterior indirect restorations are complex and challenging. Learn how to simplify your
procedure — starting with choosing the right material.

Title options:
e Choosing the right material for optimal anterior esthetic results

Summary options:
e Esthetic anterior indirect restorations can be difficult, but they don't have to be. Streamline your
decision-making process and set yourself up for success from the start — and make the best
choice for every case.
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Initial situation and after preparation for both a crown and a veneer restoration

Restoring anterior incisors with varying treatment needs is probably one of the
most challenging procedures in dentistry. There are a wide range of treatment
options but only a few materials will provide outstanding esthetic results and
mimic natural tooth structure in detail, shade and translucency. Plus, functional
parameters and the condition of the remaining hard tissues sometimes require
using different materials side by side to balance strength with esthetics.

In order to make the best decision for each case, one needs to fully understand
the material options and their individual pros and cons, as well as how they’ll fit
the needs of the specific clinical situation. Needless to say, deciding which
material to use may be just as difficult as the procedure itself! This is where
establishing a clear decision-making protocol can come in handy.

Clinical parameters

o Destruction of tooth / remaining healthy tooth structure
» Antagonist (material / natural)

¢ Tooth position

» Bonding possibilities (e.g. isolation possible?)

¢ Patient’s esthetic demands

» Functional aspects (occlusion, canine guidance)

Material-related parameters

¢ Mechanical properties

» Optical properties (esthetic potential)
¢ Minimal wall thickness necessary

¢ Wear behavior

¢ Material requirements for bonding / strong adhesion

Pros and cons of common restorative materials:

There are three main restorative materials to choose from, namely:
composites/hybrids, glass ceramics and oxide ceramics, as well as combinations
of these materials, such as PFM (porcelain-fused-to-metal) and veneered
ceramics. All of these restorations may be fabricated chairside orin a



laboratory. Since CAD-CAM (computer-aided-design and computer-aided-
manufacturing) dentistry has grown in popularity and is used quite frequently,
this will be the focus here.

Composite and hybrid restorative materials are a growing category of
restorative materials but aren’t popularly used in the anterior region for
a number of reasons, including the misconception that they aren’t
strong or esthetic enough to support the region, the need for more
aggressive preparation due to higher material thickness requirements,
and a lack of insurance coverage. However, new formulations and
techniques have made these materials far more versatile, as well as a
viable and beneficial choice for a number of clinical situations. These
modern materials address past issues with improved mechanical and
esthetic properties as well as improved handling, in turn, creating new
opportunities to work more conservatively.

Glass ceramic restorative materials are an excellent choice when high
esthetics are required. Feldspathic porcelain and lithium disilicate are
the most commonly used materials in this material class as they provide
excellent translucency and esthetic qualities. They cover a variety of
clinical situations with a range of monochromatic to polychromatic
blocks in both high translucency and low translucency options. And
while milling glass ceramics is not as easy as milling composite, it can
still be performed successfully. Bonding is predictable, and while glass
ceramics are weaker than zirconium oxide, their strength is sufficient for
anterior restorations.

The main disadvantages of glass ceramics are their accompanying costs
for both the patient and the lab. In addition, the extra time needed to
bond ceramic crowns can also increase costs and impact your bottom
line.

Zirconium oxide restorative materials are used for a fair share of
anterior restorations due to their mechanical strength and advanced
esthetics. This high mechanical strength allows for thinner restoration
walls, which helps improve esthetics and preserve more healthy tooth
structure — particularly when used for monolithic restorations (see table
below). It’s a naturally tooth-colored material that can also be veneered
with porcelain to further enhance the esthetics of the final restoration.
The use of monolithic restorations is often limited by esthetic
appearance, especially when only a single tooth is restored, and
neighboring natural teeth will remain untouched in the visible area.
Since porcelain layering is rarely associated with chipping in the anterior
region, it’s a good option to ensure esthetic longevity.

And while there’s a misconception that harder materials translate to
increased friction and more wear to adjacent teeth, the truth is that
polished zirconia has been shown to have less abrasive effect than glass



ceramics!*3 With all this in mind, zirconium oxide is not as esthetic as
glass ceramics — and may be difficult to color match, depending on the
material chosen.

Ensuring a successful esthetic outcome not only means selecting the optimal
material and shade, but also ensuring accurate preparation guidelines and
communicating effectively with laboratory technicians. With everything above
in mind, how do you decide which material to use?

Table:

Anterior

3Y-TZP Zirconia
(e.g. 3M™ Lava™ Plus 0.3 mm
High-Translucency Zirconia)'

4Y-TZP Zirconia

(e.g. 3BM™ Chairside Zirconia)' 0.8 mm

5Y-TZP Full-contour Zirconia
(e.g. 3M™ Lava™ Esthetic Fluorescent 0.8 mm
Full-Contour Zirconia)'

Lithium Disilicate

(e.g. IPS e.max® CAD, Ivoclar Vivadent) 1.0to 15 mm

3Y-TZP Zirconia plus
veneering porcelain

(e.g. 3M™ Lava™ Plus
High-Translucency Zirconia)'

1.0to 1.5 mm (axial)
1.5t0 2.0 mm (occlusal/incisal)
(including 0.3 to 0.5 mm zirconia framework)'

Porcelain fused to metal 1.51t0 2.0 mm

Table 1: Minimal necessary wall thickness for material stability.
' Values for specific material according to manufacturer recommendation.
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1. Recommended preparation 2. Recommended preparation for a

for a veneered anterior crown monolithic anterior crown made of
made of 3M™ Lava™ Plus 3M™ Lava™ Plus High-Translucency
High-Translucency Zirconia. Zirconia: Minimum wall thickness

of 0.3 mm.

Ideal crown preparation design in incisors to realize ideal material thicknesses.

Success simplified:

To give clinicians an orientation on indication-specific material selection and
clinical tips for their successful and highly efficient use, 3M and dental experts
developed a guideline to help simplify decision making — every step of the way.
The guideline emphasizes simplicity, and it starts with selecting a technique that
follows three basic rules. The chosen technique should be:

e Assimple as possible without compromising results: Standardizing
your protocols can help reduce the number of choices and steps
involved — ultimately minimizing the risk of errors.

e Minimally invasive: Opt for less tooth prep whenever possible (see
minimal wall thicknesses)

e Cost efficient: Monolithic restorations can be less costly, but working
time should also be considered as a main cost driver, i.e., the difficulty
of the cementation procedure.

With these principles in mind, we developed recommendations for the most
critical aspects of indirect restorative procedures — including choosing the ideal
material for each case. In order to select the best material, multiple clinical,
esthetic and mechanical factors need to be considered. While esthetic demands
are mainly based on the location of the restoration, the strength required from
the material is determined by the position, substrate, indication and prep
design. By going through each of these factors, one can find the best possible
option for the case at hand:
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Case specific:

Consider the following case, in which a 24-year-old patient wanted to enhance
the esthetics of their upper central incisors. This included an old, discolored
zirconia crown on tooth 21 and an inadequate cervical margin. Tooth 11 had old
composite restorations.

With so many different needs within the same area, it can be difficult to make a
solid plan. But if we approach the situation using the previously detailed factors,
we can narrow down which material is the best choice — or choices — for this
case:

e Position: Anterior, both central incisor
o These locations demand maximum esthetics and low forces —
meaning a weaker but more esthetic material can be used.

e Substrate: Natural tooth
o The case includes teeth with different restorative needs,
including replacing an existing but insufficient restoration. In
addition to replacing the zirconia crown on tooth 11, it was
decided to utilize a minimally invasive approach, and preserve
tissue, for the left incisor.

e Indication: Veneer/crown
o Inthis case, both a veneer and crown were used, one on either
tooth. In terms of the veneers, the material used needs to have
excellent light transmission, translucency and outstanding
esthetics. All of this points to glass ceramics.

As for the crown, since the tooth had previously been restored
with zirconia and simply needed replacement, zirconia was

deemed the best option.

e Preparation design: Retentive crown and non-retentive veneer



o It’s more than just the indication: your prep design can
determine the cement, which may only be compatible with
certain materials. Since this case included both a retentive and
non-retentive prep, they should be given equal consideration.

A retentive prep for a crown generally allows for any type of
cement, as no extra bond strength is needed due to the
mechanical retention provided by the preparation design. So,
retentive preps can be cemented using a conventional cement,
without a bonding agent (like a glass ionomer cement or a resin
modified glass ionomer cement).

A non-retentive prep for a veneer needs a cement with high
bond strength capability so that the restoration will bond to the
tooth.

All of these factors combined point to a combination of glass ceramics and
veneered zirconia. Not only do these materials fulfill the high esthetic demands
of the area, but they also account for the unique mechanical needs of the case.

Image:

Copy: Bonding:
Another critical factor to take into account: bonding possibilities. Bonding or
cementing should be considered from the very start of treatment but is often
left until the last possible moment, if not overlooked entirely. Dental materials



are not one size fits all when it comes to adhesion, e.g., a material can’t be
cemented if bonding is required. That’s why it’s important to know your
material and its specific bonding or cementation needs.

For example, if isolation is going to be difficult, a combentionally cementable
restoration should be considered. Conventional cements are more moisture
tolerant than the other resin cements, which makes them a solid choice when
good isolation is not possible. In terms of the case above, we need to consider a
zirconia crown and glass ceramic veneers:

e Zirconia-based crowns and bridges with adequate retention and ceramic
material thickness can be cemented conventionally. This is mainly
because the material has sufficient strength to withstand normal
masticatory forces and does not need further reinforcement from
bonding. As an added plus, conventional cementation is less technique
sensitive and easier to apply than adhesive bonding, helping save time
in the procedure as a whole.

e On the flip side, for veneers with non-retentive forms (such as veneers
or short clinical crowns) bonding is mandatory. Particularly since the
material selected is weaker (glass ceramic), bonding will help give extra
support and help the restoration stay in place.

As demonstrated in this case, different materials can be used on neighboring
teeth without issue, as they can still show perfect esthetic results regardless of
their inherent differences.

Keep communication open:

It’s important to keep in mind that all the effort you put into selecting the right
material is only as good as your communication with the lab. The lab can only
work with what you give them — so make sure you provide as much detail as
possible. Plus, not all labs will offer all solutions, so it’s vital you know what the
lab you’re using is capable of and if they can meet your, your procedures’ and
your patients’ needs.

Conclusion:

Selecting the right material for the anterior can be complicated — but by taking a
step back and streamlining your decision-making process, you can take the
stress and guesswork out of your day and spend more time restoring smiles.
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