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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.

the previous restoration was underprepared. The existing
margin design also required additional tooth reduction
to refine the margin (Figure 2). A final impression was
used with a nonimpregnated retraction cord (e.g., #00,
Ultradent Products, South Jordan, UT) and a polyvinyl-
siloxane impression material (e.g., Take 1®, Kerr/Sybron,
Orange, CA) (Figure 3). No astringents were used. A bite
registration and an opposing impression were also taken
at this time.

Provisionalization of the tooth space was achieved with
a bisacryl temporary material (e.g., Fill-In™, Kerr/Sybron,
Orange, CA). It was cemented in place with a coating of
chlorhexidine gluconate as a precementation antibacterial
rinse, which had a residual 48-hour bactericidal effect,?
followed by a noneugenol temporary cement (e.g., Temp-
Bond® NE, Kerr/Sybron, Orange, CA). Provisionalization
included adequate papilla support and contact points to

maintain soft tissue architecture and health for the defini-
tive restoration.

COMPOSITE TECHNIQUE

Achieving optimal aesthetics can be challenging when
two restorative materials with different light reflective
properties are used adjacent to one another. The risk of
metamerism (or color differences) in materials viewed un-
der different lighting conditions is quite high when restor-
ing adjacent dentition with different materials.® A ceramic
restoration beside a resin-based restoration is made even
more difficult due to 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 matched to the same three-
dimensional shade selection system, a more ideal color
match was possible.

The microhybrid composite was placed; the clinician im-
plemented an anatomical layering technique for Class II
restorations on tooth 7(12) and 9(21) to achieve three-
dimensional color and replicate the internal structures of
a natural tooth. Preparation was limited to the interproxi-
mal aspect of the adjacent central and lateral incisors; a
coarse diamond bur kit (Aesthetic Dental Designs, Bras-
seler USA, Savannah, GA) was used to remove existing
composite resin and to create the irregular cavosurface
margin that would refract light from the marginal areas
of the definitive restoration. In addition, a beveled margin
was used to blend the material with the tooth structure.
The preparation was then etched with 38 percent phos-
phoric acid. After thorough rinsing and light air drying,
layers of adhesive (e.g., Optibond® Solo Plus™, Kerr/Syb-
ron, Orange, CA) were applied. The volatile solvents were
then evaporated using an air dryer and lightly cured for
20 seconds.

A thin layer of high-value, opaque dentin-shaded resin
(e.g., OPOM2, 3D-Direct, Vident, Brea, CA) was placed in-
terproximally and contoured to and across the incisal an-
gle to decrease translucency. This allowed control of the
value of the restoration and ensured optimal light trans-
mission. Shaded (2M2) microhybrid resin was applied as
the dentin layer, which was subsequently covered with an
intrinsic stain (e.g., Kolor + Plus®, Kerr/Sybron, Orange,
CA) mixture of A3 opaque and ochre. This layer was fol-
lowed by an enamel layer (EN2) and then a translucent
layer (T4) of resin. Each layer was cured for 40 seconds.

Finishing and polishing of the composite was performed
with finishing disks and brushes (e.g., OptiDiscs™ and
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Occlubrushes®, Kerr/Sybron, Orange, CA), which were
used with water irrigation, followed by the application
of a surface sealant. The incisal edge fracture would be
treated at the time the definitive all-ceramic crown res-
toration was placed, in order to match their incisal edge
shape, color and translucency.

THE LABORATORY SEQUENCE

The impressions were disinfected, and the models were
fabricated of a polyurethane material (e.g., Poly-Die™, Vi-
dent, Brea, CA). The initial working time was three min-
utes to four minutes, with a final set being achieved at 60
minutes to 90 minutes for maximum strength. The model
was separated and trimmed 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 exist-
ing resin or epoxy-type alternatives. The restorative ma-
terial of choice was a VITA In-Ceram Alumina (Vident,
Brea, CA) block milled using CAD/CAM software. Other
options that could have been chosen include ProCAD®
(Ivoclar Vivadent®, Amherst, NY) and Paradigm™ MZ100
Block for CEREC (3M ESPE, St. Paul, MN). The surface of
the exposed die was then sprayed with a laser-reflecting
coating and placed within the system for scanning. The
die required no attention of undercut relief or die spacer,
as the integral fit is determined when designing the cop-
ing with the inLab software.

The total fabrication time to produce the milled coping,
including setting of the margins and adjusting the incisal
height, required less than 25 minutes. The all-ceramic
coping was subsequently removed from the milling cham-
ber, and its fit was checked on the master die, with small
adjustments made using a flexible silicone ceramic wheel
at the proximal. After light steam cleaning, the coping
was glass-infiltrated with the appropriate glass AL1 (Fig-
ure 5). Prior to the ceramic build-up, the patient’s shade
(e.g., 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 chromatic subdentin
that ensured the shade would be maintained in limited
cross-sections without the typical opacity associated with
standard opaque dentins.” The dentine powders (e.g.,
2M1 and 3M1) were then equally dispensed and mixed
to match the desired shade (e.g., 2.5M1) and applied over
the base dentin.

Figure 5: All-ceramic coping on the section die after CAD/CAM fabri-
cation and infiltration of glass-ceramic material.

PN

Figure 6: Porcelain cutback was performed to allow placement of
mamelons and internal characterizations in the definitive restoration.

Figure 7: Appearance of the definitive all-ceramic crown restoration
after finishing and polishing in the laboratory.
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Figure 8: The shade of the crown was confirmed with a spectropho-
tometer (e.g., VITA Easyshade, Vident, Brea, CA) before it was sent to
the clinician for seating.

Figure 9: Final seating of the all-ceramic crown was performed using a
cement and effectively matched the adjacent teeth.

Figure 10: Definitive aesthetic result following delivery of the all-ce-
ramic crown and resin bonding of the adjacent central incisor.

After considering the supplied photographic images, a
cutback for translucency was then carved in the resto-
ration (Figure 6), allowing the subsequent placement of
mamelons (e.g., Effect MM1, Vident, Brea, CA) and indi-
vidual categorization with amber translucent (EE7 and
EE9) materials. Enamel light (ENL) was used to 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 second
correction firing was completed using additional ce-
ramic shades (e.g., VITA VM7 Neutral and ENL, Vident,
Brea, CA) and functional articulation was considered.
The crown was then examined on a second uncut model
to confirm proper contacts, proximal closure and emer-
gence. Visual references to notes and photographs made
at the time of the original shade match were considered,
and the crown was lightly glazed and stained at 900°C for
one minute (Figure 7). The shade was again verified with
the spectrophotometer and then lightly pumiced using a
diamond-polishing compound before being returned to
the clinician for delivery and the completion of the treat-
ment (Figures 8-10).

CONCLUSION ...........c..covvviiinnn.

The creation of natural-looking composite and ceramic
materials allows dentists and technicians to provide pa-
tients with predictable, long-lasting aesthetic restorations.
Linking systems that use the three-dimensional shade-
matching VITA 3D-Master system allowed for greater col-
or communication and aesthetic case management, with
successful color matching between the different materials.
In this case, conservative direct composites and a milled
all-ceramic crown enabled the predictable reconstruction
of a fractured tooth, two old failing composites and a bro-
ken crown, thus restoring aesthetics and functionality that
matched the natural dentition.
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To submit your CE exercise answers, please use the answer sheet on the following page and complete as follows:
» Place an “X” in the appropriate box for each question of each exercise.

» Clip answer sheet from Chairside Magazine and mail completed CE test to:

Glidewell Laboratories

ATTN: CE Department

4141 MacArthur Bivd.
Newport Beach, CA 92660

If you have any further questions, please call 800-407-3306.

The 10 multiple-choice questions for this Continuing Education (CE) exercise are based on the article “Optimizing
Shade Match Using All-Ceramic and Composite Materials,” by Todd C. Snyder, DDS, and Mark Baker, CDT. This article
is on pages 53-57.
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