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OPTIMIZING SHADE MATCH
UsING ALL-CERAMIC AND
COMPOSITE MATERIALS
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Aesthetic management of the anterior dentition often requires the restorative team
fo use materials of varying color properties. The utilization of shade-selection devices
fo assist in color interpretation along with dental photography can improve com-
munication between dentist and technician. Thus, a shade guide system that
addresses the four components of color in both ceramics and composites can have
a profound impact on the predictability of matching different restorative materials.
This article addresses several key elements that should be considered when utiliz-

ing different restorative media.

Learning Objectives:
All-ceramic crown systems and composite restorations allow clinicians to be effec-
tive at creating a natural-looking appearance while optimizing shade matching
during restorations. Upon reading this article, the reader should:
® Realize how carefully selected crowns and composites can be utilized to
achieve translucency control and the frue three dimensions of color.
* Understand that color matching is an important step that should be

properly conveyed between the clinician and the dental technician.
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Practical Procedures & AESTHETIC DENTISTRY

To keep pace with the increasing popularity of aes-
thetic procedures, manufacturers continue to develop
stronger, more durable, restorative materials with char-
acteristics similar to natural enamel in both aesthetics
and wear. These materials are not only for appearance-
related enhancements; they can also be used for pro-
cedures in which existing restorations are replaced with
a more appealing material that imparts superior strength
and aesthetic properties.

Numerous all-ceramic systems are currently avail-
able, differing in their aesthefic capabilities, strength,
longevity, and core material. It is imperative, therefore,
for the clinician to study the various methods to select
the appropriate and most efficient system. As with many
allceramic systems, the Vita In-Ceram system (Vident,
Brea, CA| is an excellent group of materials because
of its ability to modify the translucency and opacity of
the core material in addition to its long-term clinical his-
tory and documented 99.1% success rafe.

Contemporary microhybrid resins (ie, 3D-Direct,
Vident, Brea, CA| also support clinicians efforts o sat-
isfy their patient's increasing aesthetic expectations. Their
handling properties, polishability, and related physical
characteristics enable their use in anterior and poste-
rior applications. Of all of the available resin systems,
3DDirect is unique in its fidelity to the 3D-Master (Vident,
Brea, CA| shade selection system. This system allows
for an accurate shade maich of the tooth sfructure based
on its ability to address the three color properties of
value, chroma, and hue. When combined with the
use of a spectrophotometer (ie, Vita Easyshade, Vident,
Brea, CA) as shown in the following case presenta-
tion, the ability of the clinician and laboratory techni-
cian to perform shade selection is enhanced.

Case Presentation

Treatment Planning and Preparation

A 46~yearold male presented for the restoration of a
fractured anterior crown and an adjacent tooth with an
incisal fracture (Figure 1). Due to the exfensive dam-
age revealed upon clinical examination, a fullcoverage
restoration was planned to replace the existing crown.
A conservative composite restoration would restore the
fractured incisal edge of the adjacent footh to normal
function and aesthetics.

As a porcelain fused-fo-metal (PFM) crown often
has marginal shadowing and a lack of translucency
that could compromise aesthetics, an all-ceramic mate-
rial (ie, In-Ceram, Vident, Brea, CA) was selected for
the fabrication of the anterior crown. This all-ceramic,
high-sirength core system mimics the translucency
that can be observed in the natural denfition as
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Figure 1. Preoperative facial view of patient who presented for aes-
thetic enhancement of defective crown on tooth #8(21) and adjacent

tooth #9(21).

Figure 2. To achieve a proper margin for a full-coverage all-ceramic
crown, the existing preparation would require refinement prior to
impression making.

opposed fo builtin static porcelain effects and superfi-
cial staining of a PFM.” The strength and marginal
integrity of this all-ceramic material would also be impor-
tant in restoring the central incisor to optimal function
and aesthetics.

Shade selection and related information o the three
dimensions of color were measured using shade tabs
and a spectrophotometer [ie, Vita 3D-Master and Vita
Easyshade, respectively, Vident, Brea, CA). Internal
anafomy, maverick sfains, perikymata, embrication lines,
and localized hypocalcifications were communicated
by means of photography and visual assessment by
the fechnician. Additional tooth structure was removed
because the previous resforation was “under” prepared.
The existing margin design also required additional
tooth reduction to refine the margin (Figure 2). A final
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Figure 3. A polyvinylsiloxane impression was made to capture the
position of the tooth and related intraoral structures.

Figure 4. Master model fabricated of polyurethane material in the
laboratory for the all-ceramic full-coverage crown.

impression was used with a nonimpregnated retraction
cord [ie, #00, Ultradent Products, South Jordan, UT)
and a polyvinylsiloxane impression material (ie, Take 1,
Kerr/Sybron, Orange, CA) (Figure 3). No asfringenfs
were used. A bife registration and an opposing impres-
sion were also taken at this time.

Provisionalization of the tooth space was achieved
with a bisacryl temporary material (ie, Fillin, Kerr/Sybron,
Orange, CA). It was cemented in place with a coating
of chlorhexidine gluconate as a precementation antibac-
terial rinse, which had a residual 48-hour bactericidal
effect,® followed by a noneugenol temporary cement
lie, Temp Bond NE, Kerr/Sybron, Orange, CA).
Provisionalization included adequate papilla support
and contact points fo maintain soft fissue architecture and
health for the definitive restoration.

o

Composite Technique

Achieving opfimal aesthetics can be challenging when
two restorative materials with different light reflective prop-
erties are used adjacent to one another. The risk of
metamerism, or color differences in materials viewed under
different lighting conditions, is quite high when resforing
adjacent dentition with different materials.” A ceramic
resforation beside a resin-based restoration is made even
more difficult due fo their differing reflective properties.
Thus, it can be advantageous in cases such as this for the
clinician and technician to use complementing composite
and ceramic systems. As the selected composite resin and
ceramic material were both maiched to the same three-
dimensional shade selection system (ie, 3D-Master, Vident,
Brea, CAJ, a more ideal color maich was possible.

The microhybrid composite was placed; the clini-
cian implemented an anatomical layering technique for
Class Il restorations on tooth #7(12) and #9(21) to
achieve three-dimensional color and replicate the inter-
nal structures of a natural tooth. Preparation was limited
fo the inferproximal aspect of the adjacent central and
lateral incisors; a coarse diamond bur kit (Aesthetic Dental
Designs, Brasseler USA, Savannah, GA) was used to
remove existing composite resin and fo create the irreg-
ular cavosurface margin that would refract light from the
marginal areas of the definitive resforation. In addifion,
a beveled margin was used to blend the material with
the tooth sfructure. The preparation was then efched with
38% phosphoric acid. After a thorough rinsing and light
air drying, layers of adhesive (ie, Optibond Solo Plus,
Kerr/Sybron, Orange, CA) were applied. The volatile
solvents were then evaporated using an air dryer and
light cured for 20 seconds.

A thin layer of high-value, opaque dentin-shaded
resin (ie, OPOM2, 3D-Direct, Vident, Brea, CA) was
placed interproximally and contoured to and across the
incisal angle fo decrease franslucency. This allowed con-
trol of the value of the restoration and ensured optimal
light transmission. Shaded (2M?2] microhybrid resin was
applied as the dentin layer, which was subsequently cov-
ered with an infrinsic stain (ie, Kolor Plus, Kerr/Sybron,
Orange, CA) mixture of A3 opaque and ochre. This
layer was followed by an enamel layer (EN2) and then
a franslucent layer (T4) of resin. Each layer was cured
for 40 seconds.

Finishing and polishing of the composite was per-
formed with finishing disks and brushes (ie, OptiDiscs
and Occlubrushes, Kerr/Sybron, Orange, CA), which
were used with water irrigation, followed by the appli-
cation of a surface sealant. The incisal edge fracture
would be freated at the fime the definitive all-ceramic
crown resforation was placed in order fo match their
incisal edge shape, color, and franslucency.
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Practical Procedures & AESTHETIC DENTISTRY

The Laboratory Sequence

The impressions were disinfected, and the models were
fabricated of a polyurethane material (ie, PolyDie, Vident,
Brea, CA). The initial working time was 3 minutes to
4 minutes, with a final set being achieved at 60 minutes
to QO minutes for maximum strength. The model was sep-
arafed and frimmed in a conventional manner (Figure 4).
What is unique about this new die material is its ease of
die separation and trimming, albeit without the typical
smearing that is often associated with existing resin- or
epoxy-ype aliernatives. The resforation material of choice
was a VITA In-Ceram Alumina CAD/CAM (Vitadent, Brea,
CA) block milled using Sirona inlab software (Sirona,
Charlotte, NC). The surface of the exposed die was then
sprayed with a laserreflecting coating (ie, Scan Spray, Figure 5. All-ceramic coping on the section die after CAD/CAM fabri-
Dentaco, Brasov, Romania) and placed within the system cation and infiltration of glass-ceramic material.

for scanning. The die required no aftention of undercut

relief or die spacer as the integral fit is determined when

designing the coping with the inlab software.

The tofal fabrication time to produce the milled
coping, including seffing the margins and adjusting the
incisal height, required less than 25 minutes. The all-
ceramic coping was subsequently removed from the
milling chamber, and ifs fit was checked on the master
die, with small adjustments made using a flexible silicone
ceramic wheel af the proximal. After light steam clean-
ing, the coping was glass-infilirated with the appropri-
ate glass AL1 (Figure 5). Prior to the ceramic build-up,
the patient'’s shade (ie, 2.5M1) was reconfirmed using

the Vita Easyshade spectrophotometer and shade tabs.
Vita VM7 (CTE, 7.2-7.9) all-ceramic porcelain
(Vident, Brea, CA) was selected to veneer the crown.

First, a thin layer of base dentine was applied to the

coping. This is not an opacious dentin, but a highly Figure 6. Porcelain cutback was performed to allow placement of
chromatic subdentin that ensured the shade would be mamelons and internal characterizations in the definitive restoration.

maintained in limited cross-sections without the typical
opacity associated with standard opaque dentins.”
The dentine powders (ie, 2M1 and 3M1) were then
equally dispensed and mixed to match the desired shade
lie, 2.5M1]) and applied over the base dentin.

After considering the supplied photographic images,
a cutback for translucency was then carved in the restora-
tion (Figure 6], allowing the subsequent placement of
mamelons (ie, Effect MM 1, Vident, Brea, CA) and indi-
vidual categorization with amber translucent (EE7 and
EEQ) materials. Enamel light (ENL) was used fo maintain
the overall value in the proximal aspects and final enamel
coverage. After the initial bake at 910°C, the crown
was checked using the spectrophotometer to confirm that
its shade was accurate.

Stones and medium fine diamonds were then used

to shape and finalize the contours of the crown. A sec- Figure 7. Appearance of the definitive all-ceramic crown restoration
ond correction firing was completed using additional after finishing and polishing in the laboratory.
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ceramic shades [ie, Vita VM7 Neutral and ENIL, Vident,
Brea, CA) and functional articulation was considered. The
crown was then examined on a second uncut model o
confirm proper contacts, proximal closure, and emergence.
Visual references to notes and photographs made af the
time of the original shade match were considered, and
the crown was lightly glazed and stained at 900°C for
1 minute [Figure 7). The shade was again verified with
the Vita Easyshade, spectrophotometer (Vident, Brea, CA)
and then lightly pumiced with a diamond-polishing com-
pound before being refurned to the clinician for delivery
and the completion of the treatment [Figures 8 through 10).

Figure 8. The shade of the crown was confirmed with a spectropho- Conclusion
tometer (ie, Vita Easyshade, Vident, Brea, CA) before it was sent to The creation of naturakooking composite and ceramic

the clinician for seating. materials allows dentists and technicians to provide

patients with predictable, long-lasting aesthetic resfora-
tions. Linking systems that use the three-dimensional shade-
mafching Vita 3D-Master system allowed for greater color
communication and aesthetic case management, with
successful color matching between the different materi-
als. In this case, a conservative direct composite and @
milled all-ceramic crown enabled the predictable recon-
struction of a fractured tooth and a broken crown, thus
restoring aesthetics and functionality that matched the
natural dentition.
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Figure 9. Final seating of the all-ceramic crown was performed using material support.
a cement and effectively matched the adjacent teeth.
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