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Veneer restorations are well suited for conservative and aesthetic improvement of the anterior dentition. Laboratory

fabricated porcelain and composite resin veneers present optimal aesthetics and durability. Although there are disadvantages

associated with direct bonding, it provides control of color and contour for the operator, particularly in the case of a single

anterior central incisor. Direct/indirect composite resin veneers utilize the advantages of both direct and indirect techniques

in reconstruction of restorations with improved physical properties. The learning objective of this article is to review the

available composite resins, opaquers, and tints, and present a step-by-step protocol for predictable restoration of discolored

anterior dentition with direct/indirect heat-treated composite resin veneers in a single appointment. Patient evaluation, pre-

operative aesthetic considerations, selection of the restorative composite resins, and the clinical procedure are discussed.

he advent of light-cured com-

posite resin materials and the

ongoing advancement of ad-

hesive technology have gen-

erated the development of
several conservative aesthetic techniques
for correction of a variety of generalized
color defects. These defects include tetra-
cycline stains, fluorosis, hypoplasia, hypo-
calcification, aging, pulpal necrosis, and
morphologic defects due to caries, trauma,
and genetic factors."* Among the clinical
procedures employed is the use of com-
posite resin as a direct veneering mate-

rial, as well as indirectly-fabricated labo- :

ratory-processed laminate veneers.

In the direct veneering technique,
composite resin is applied directly to
tooth structure and artistically sculpted
to correct color and contour defects.! Di-
rect veneers allow the operator to con-
trol and evaluate the restorative process
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Figure 1. Preoperative view of discolored maxillary left central incisor and Class IV
defects of both maxillary central incisors in an 18-year-old patient.

from shade selection to final morpho-
logy,” and the placement is generally
accomplished in a single appointment.
This efficacy has established direct resin
restorations as the most commonly uti-
lized form of veneering.

Direct composite resin veneers, how-
ever, possess disadvantages inherent in the
material, including color instability, exces-
sive wear, and polymerization shrinkage,’
which may result in an estimated lon-
gevity of the restoration of 4 to 8 years.
Successful aesthetic and functional results
are dependent primarily on the operator’s
understanding of adhesive technology and
the components of color, including their
relationship to natural tooth structure and
composite resin restorative materials.’
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To address the challenges presented
by the direct composite resin veneers,
indirect composite resin veneer systems
have been developed, which allow the
restorations to be processed in the labo-
ratory or chairside. When subjected to
heat, in combination with increased ex-
posure to visible-spectrum light, va-
cuum, or pressure, these types of restor-
ations exhibit greater conversion of the
resin through increased polymerization.
This conversion may result in the im-
provement of the material’s physical prop-
erties, such as wear-resistance, hardness,
elimination of shrinkage, color stability,
and biocompatibility.*

The direct/indirect composite resin
veneer technique comprises advantages
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of both techniques, and can be performed
in one appointment. The absence of the
laboratory phase precludes provisional-
ization and eliminates laboratory fees.
In addition, it allows the operator greater
control over tooth anatomy and color.
This is particularly evident in the restora-
tion of a single anterior central incisor.*”
As a prerequisite, however, the clinician
must maintain a broad comprehension
of the concepts of hue, chroma, value,
translucency, and opacity,” their rela-
tionship to the histologic characteristics
of sound natural tooth structure, and
their correlation with the optical and
physical properties of the composite resin
restorative materials. The artistic mani-
pulation of composite resins that evolves
an amorphous mass into a restoration
of natural appearance demands time

and intensive training. Replication of i

natural dentition should be faced as a
challenge that contributes to profes-
sional growth rather than as a frustrat-
ing experience.

Since the direct/indirect composite
resin veneer is sculpted directly onto the
tooth surface and removed, it can be heat-
treated and further finished and polished
prior to being processed for bonding and
cementation. Therefore, improved physi-
cal properties, excellent aesthetics, mar-
ginal adaptation, and integrity of the
restoration can be achieved. One of the
most significant advantages of this tech-
nique is the ability to effect color changes
in the restoration with the aid of luting
cements, allowing slight modifications in
hue, chroma, and value.'* Moreover, mar-
ginal gap formation due to polymerization
shrinkage of the restorative resin is com-
pensated by the precise fit of the directly
sculpted veneer in association with a low
film thickness of the luting resin cement.”

Due to the numerous advantages of
the state-of-the-art light-cured microfill,
hybrid, and opaquing composite resins,
veneer restorations fabricated from these
materials have minimal thickness, im-
proved color stability,™ high polishabil-
ity, and improved marginal adaptation.
These veneers will maintain surface tex-
turization and correct anatomic form
for longer periods of time than veneers
fabricated from the early composite
resins."
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Figure 2. Close-up view of compromised aesthetics and disrupted dominance of the
central incisors, due to the Class IV defects and discoloration.

Figure 3. Facial view of the “blinder” on a maxillary central incisor used in the shade
selection process.

Figure 4. Palatal view of the maxillary central incisors following tooth preparation. The
discolored left incisor exhibits an ample pulp chamber.
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Figure 5. Retraction cord was packed to protect and retract the gingival margin during
tooth preparation.

Figure 6. Labial depth-cuts and interproximal gingival chamfers were placed to guide the
initial tooth reduction.

Figure 7. The preparation was completed, polished, and an isolating medium was applied
to prevent the veneer from adhering to the tooth.
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The stained dentition is an aesthetic
challenge. Severe stains, such as those
produced by tetracycline therapy or the
gray-black appearance of a nonvital tooth,
have been particularly difficult to mask
effectively with composite resins. This ar-
ticle presents a step-by-step clinical se-
quence for restoring a nonvital, endodon-
tically treated, and discolored maxillary
central incisor with the direct/indirect
composite resin veneer technique.

INITIAL PATIENT
EVALUATION

An 18-year-old male patient presented
with Class IV defects of both maxillary
central incisors (Figure 1). The left cen-
tral incisor had been endodontically
treated and exhibited severe discol-
oration (Figure 2). Medical/dental his-
tory was obtained, and initial radio-
graphic and clinical examination of the
fracture site was performed. The frac-
tures and the discoloration disrupted the
dominance® of the central incisors and
the harmony of the smile.”* Home and
practice-assisted bleaching* was sug-
gested to improve the overall appear-
ance of the dentition and lighten the left
central incisor, but the suggestion was
declined. A thorough visual assessment
was performed to evaluate the occlusion,
the morphologic, histologic, and optical
characteristics, as well as the polychromy
of the sound adjacent teeth.

PREOPERATIVE AESTHETIC
CONSIDERATIONS

Shade Selection

Shade was selected prior to isolation of
the teeth to eliminate shading variations
that can occur as a consequence of dehy-
dration of the teeth, which results in an
elevated value (lighter hue). Prior to
shade selection, the teeth were cleaned
with a prophy cup and a slurry of pumice
with 4% chlorhexidine. Since the maxil-
lary left central incisor was discolored,
the right incisor was used as a reference.
A “blinder” (a device consisting of a small
piece of neutral gray cardboard with a
cut-out in its center of approximately the
size and shape of a maxillary central in-
cisor) was held against the patient’s denti-
tion with the incisor visible through the
cut-out portion in order to eliminate any
color interference from its surroundings
(Figure 3).
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A shade guide (Vita, Vident, Baldwin
Park, CA), rearranged according to the
value and divided into three thirds by
imaginary lines, was used, and the third
closest in value to the right central incisor
was selected with the aid of a color-cor-
rected shade selection light (Esthelite,
Efos, Williamsville, NY). The dominant

hue and chroma were selected for each of
the horizontal and vertical thirds of i

the tooth and correlated with the restora-
tive composite resins.”® Shade variations,
as well as hypoplastic and intrinsic poly-
chromatic spots (maverick colors) were
observed and charted accordingly in a
schematic drawing to be used as a refer-
ence for the restorative sequence.

SELECTION OF THE
RESTORATIVE
COMPOSITE RESINS

In cases of severely discolored teeth, trans-
lucent microfilled composites, as well as
high-value opaque and translucent hy-
brid composites should be selected to
compose the body of the restoration.
Selection of the Opaque
Hybrid Composite Resin
The opaque hybrid composite is the first
layer of restorative material that comes
in contact with the tooth surface. It is
selected to provide a highly filled resin
substrate that can be sandblasted to im-
prove adhesive capabilities, and to raise
the value, thereby masking the darkness
of the underlying tooth substrate. Sur-
face treatment of composites for indi-
rect bonding has been reported to be
optimal when sandblasting with alu-
minum oxide, followed by silanization.”
Therefore, in order to provide maxi-
mum bond strengths, the entire pre-
pared tooth surface must be covered
with this layer of hybrid composite.
Generally, it is easier to lower the val-
ue than it is to elevate it, while still main-
taining the natural appearance of a com-
posite resin restoration. Consequently,
the higher the value of the first hybrid
composite layer, the more opportunities
the operator has to compensate for it by
lowering the value while using low-value
tints and restorative resins. From among
the available opaque hybrid and micro-
hybrid resins, the author utilizes partic-
ular opaque resins to achieve aesthetic
results (Herculite XRV Dentin Shades,
Kerr, Orange, CA; P50, 3M, St. Paul, MN).
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Figure 8. A high-value opaque hybrid resin layer was applied and sculpted to achieve a
minimum thickness.

Figure 10. A translucent hybrid resin was applied over the opaquing layer to impart a nat-
ural light-penetrating appearance to the veneer.
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Figure 12. Tints and opaquers were used sparingly to replicate polychromy of the adjacent
central incisor.

Figure 13. A translucent microfill composite resin was applied as the final layer to achieve
an enamel-like translucency.
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Selection of Opaquers and Tints
Opaquers may determine the final aes-
thetics of a veneer, especially in cases of
severely discolored dentition. Their pri-
mary function is to neutralize (or elevate)
the low value of selected areas of the
tooth. If the opaquer is underapplied, the
darkness of the substrate will be visible
through the layer, and a low-value un-
pleasantly dark veneer will result. When
used under the translucent hybrid com-
posite resin, opaquers should be of the
same hue and chroma as the final micro-
filled layer. Therefore, when selecting
opaquers, it is important to select one
that has a wide range of shades and is
keyed to the Vita shades for ease in color
matching (eg, Creative Color, Cosmedent,
Chicago, IL; Kolor+ Plus/ Opaquer, Kerr,
Orange, CA; Durafill Color VS, Kulzer,
Irvine, CA). Tints are low viscosity, in-
tensely colored resins that are used to
characterize or “chromatize” a restora-
tion. Blue, violet, and gray tints can be
used to simulate translucency. Ochre,
orange, or honey-yellow may be used to
raise the chroma of the cervical third of
the restoration. Brown, in association
with a mix of orange and Al opaquer, can
be used to replicate craze lines. There is
an infinite number of applications for
tints and opaquers to impart all the poly-
chromy required to render a restoration
as natural as possible, and the reader is
advised to utilize up-to-date informational
sources for comprehensive understand-
ing of these materials and their usage. It
is important to remember that opaquers
and tints should always be used sparingly
and carefully; inappropriate use can make
a restoration appear worse than no use at
all. It is equally important to note that
tints and opaquers should be used for in-
trinsic staining and opaquing and must
always be overlaid with a microfill or hy-
brid resin.

Selection of the Translucent

Hybrid Composite Resin

The translucent hybrid (or microhybrid)
composite is the body of the restoration
and imparts fracture resistance to the
veneer (eg, Herculite XRV & Prodigy,
Kerr, Orange, CA; Renamel Hybrid,
Cosmedent, Chicago, IL; Charisma,
Kulzer, Irvine, CA; Z100, 3M, St. Paul,
MN). It must follow the same shading
pattern (hue and chroma variations) as
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the microfill composite along the facial
aspect of the tooth, and it must cover
the veneer preparation completely.
Selection of the Microfill

Composite Resin

The microfill composite resin overlays
the entire restoration, imparting a high
lustrous glow, and the selection of this
material must be accomplished first.
A small increment (no more than 2 mm
thick) of a translucent microfill com-
posite (eg, Durafill VS, Kulzer, Irvine,
CA; Renamel Microfill, Cosmedent,
Chicago, IL; Amelogen Microfill, Ultra-
dent, South Jordan, UT), with hue and
chroma in direct harmony with those
characteristics in the tooth, is placed onto
the middle third, polymerized, and eval-
uated for its shade-matching properties.
If a chroma or opacity variation is per-
ceived cervicoincisally, the same process
must be repeated for each specific third or
other more compartmentalized area of
the tooth. For accentuated chroma and
opacity at the cervical third, opaque mi-
crofill resins should be used (Silux Plus
Opaque, 3M, St. Paul, MN; Heliomar, Vi-
vadent, Amherst, NY). If intense translu-
cency is desired, especially in the incisal
third, an incisal shade of a microfilled
composite should also be selected (eg,
Renamel Microfill Light and Medium
Incisal, Cosmedent, Chicago, IL).

CLINICAL PROCEDURE

e The defective composite restoration
of the palatal aspect of the maxillary
left central incisor was removed with
a long, tapered, coarse diamond bur
(#0850-014, Brasseler, Savannah,
GA). Any secondary carious lesions
and necrotic material were removed
with round burs at low speed. The
root canal obturating material was
removed approximately 3 mm api-
cal to the cementoenamel junction
(CMJ) (Figure 4).

e [solation was accomplished by means
of a cheek and lip retractor (Expan-
der, Parkell, Farmingdale, NY), bi-
laterally placed cotton rolls, and
2x2 gauze.

e Aslurry of pumice and 4% chlorhexi-
dine was used in a prophy cup to
clean the external aspects of the cen-
tral incisors, and a premixed slurry

632 Vol. 8, No.7

1. High value opaque
hybrid composite

2. Opaquer composite
Butt shoulder margin

3. Translucent hybrid
composite of desired final
hue, chroma, and value
Intrinsic characterization
(maverick colors), tints,
. . and/or opaquers

4. Translucent microfill

composite

Intraenamel chamfer preparation

Subgingival margin

Figure 15. Diagram of the restorative resin layering sequence to be followed to achieve
optimal opaquing and aesthetic results.

Figure 16. Finishing and polishing was accomplished prior to veneer removal.
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Figure 17. A thin-edged instrument was carefully introduced at the tooth/veneer interface
to “tease” the resin pattern off the prepared tooth.

J

Figure 18. The veneer was further finished, polished, and heat-treated to improve its
physical properties.

Figure 19. The veneer was placed dry on the tooth for initial color assessment, and it
exhibited an elevated value.
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of 2% chlorhexidine (Consepsis
Scrub, Ultradent, South Jordan, UT)
was used to clean inside the root
canal and pulp chamber. The teeth
were thoroughly rinsed for 30 seconds
and dried with compressed air.

Since the central incisors presented
morphologic asymmetry, enamelo-
plasty was performed on the mesial
aspect of the right incisor in order
to establish the correct width of the
anatomic crown of both teeth and
also to determine the midline.

All dentin and enamel surfaces were
treated with a 35% phosphoric acid
etching gel (Ultraetch, Ultradent,
South Jordan, UT) for approximately
15 seconds, and a dentin-enamel ad-
hesive was applied as per manufac-
turer’s instructions (Optibond FL,
Kerr, Orange, CA). Class IV defects of
both central incisors and the palatal
cavity of the left incisor were restored
with a combination of hybrid and mi-
crofill resins (Clearfil AP-X, J. Morita,
Tustin, CA; Durafill VS, Kulzer, Irvine,
CA), finished, and polished.

Tooth preparation should provide
adequate space for the translucent
composite resin materials and the
opaque hybrid and opaquer resins. It
must also provide a smooth, polished
surface to facilitate the displacement
of the veneer after curing. The labial
preparation should reduce an ade-
quate amount of tooth structure to
facilitate the placement of an aes-
thetic restoration. Depending on the
severity of the tooth discoloration,
additional reduction of facial enamel
may be required, even though dentin
may be exposed, to generate ade-
quate space for the restorative resins.
If insufficient tooth structure is re-
moved, thicker layers of opaquers
and opaque resins have to be em-
ployed to mask the underlying dis-
coloration, resulting in a lifeless, ar-
tificial restoration.

Prior to tooth preparation, retrac-
tion cord (Ultra-Pack #0, Ultradent,
South Jordan, UT) was placed to
retract the facial gingival margin
approximately 0.5 mm apically and
protect the tissue from scarring dur-
ing preparation (Figure 5).
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