The Aesthetic Composite Anterior

Single Crown Restoration
Newton Fahl, Jr., DDS, MS

Achieving natural aesthetics by harmoniously matching the shape and color of a single anterior crown is perhaps one
of the greatest challenges in restorative dentistry. The clinician must often rely on the artistic skills of a laboratory
technician who has no direct access to the patient. The shade selection process is, therefore, impaired, and the final
result may be a restoration which does not emulate the aesthetics of the adjacent natural dentition. The learning objec-
tive of this article is to present an innovative technique which utilizes the qualities of high strength laboratory
processing in association with the application of light curing and freehand bonding of composite resins. This combina-
tion allows the clinician to predictably achieve aesthetic results with single anterior crowns. The direct, indirect, and
indirect/direct restorations are discussed, and the laboratory and clinical procedures are reviewed.

he anterior segment of the

dentition presents the great-

est aesthetic restorative chal-

lenge, since the slightest smile

or lip movement may reveal
anatomic or color discrepancies. Although
wide-span, anterior prosthetic restora-
tions require a combination of functional
and aesthetic expertise on the part of the
restorative team — the clinician and the
laboratory technician — it is the single
tooth restoration that demands the great-
est effort in emulating natural dentition
(Figure 1). Numerous ceramometal and
all-ceramic systems have been developed
in recent years with multiple options for
fabricating restorations that faithfully
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Figure 1. Preoperative view. Maxillary left central incisor with acrylic provisional restora-
tion. Matching the shape and color of a single anterior restoration presents a challenge.
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Figure 2. Diagram of restorative options.
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replicate the natural dentition."* However,
a ceramic restoration is only as good as
the technician who constructs it, and
perhaps only an exceptionally talented
ceramist is able to render a single ante-
rior restoration indistinguishable to the
untrained eye.

Communicating the correct ana-
tomy, translucency, opacity, color, and
polychromatic variations to be created
in a single anterior restoration can be a
frustrating experience for a restorative
dentist. The clinician and the laboratory
technician generally do not share the
same working facility, precluding direct
access by the latter to the patient, and
alternative methods must be developed.
Schematic drawings, photographs, color
slides, videotapes, digitized images, cus-
tomized shade tabs, and detailed pre-
scriptions are means by which the res-

Laboratory processed composites

exhibit improvement in ...
wear-resistance, color stability,
and biocompatibility.

torative dentist conveys the perception
of a natural-appearing tooth, in an
effort to have it correctly interpreted by
the technician.

Chairside composite restorations
have emerged to provide the operator
with greater control over the restorative
process by sculpting the final restora-
tion to the desired morphology and
color. Due to remarkable improvements
in composite resin formulations, a new
technical and artistic level has been
reached. The operator now can achieve
polychromatic restorations that more
closely resemble the intricate histologic
and optical characteristics of dentin and
enamel. A vast number of instructive
publications can serve as guides in pre-
dictable aesthetic implementation of
composite resins, whether addressing
the simplest or the most complex cases.**
The choice between a fully direct® or a
direct/indirect (semi-direct)®" restora-
tive approach with composite resins
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Figure 3. Shade of the composite framework is determined based on the hue and chroma
of the middle third of the sound contralateral tooth.

Figure 4. Prepared maxillary left central incisor. A sufficiently reduced tooth preparation
is imperative to achieve aesthetic success.

Figure 5. Occlusal view of the prepared incisor. Adequate labial reduction is imperative to
create sufficient space for composite framework and composite build-up.
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usually depends upon the appropriate
indication for each specific case and the
personal preference of the operator.

In selected cases, the responsibility
for achieving aesthetic success in ante-
rior restorations has shifted from the
laboratory technician to the clinician
using freehand bonding, who must be
aware of all possible restorative options,
direct or indirect, in order to provide
state-of-the-art solutions. This article
presents an innovative technique as
an alternative to conventional ceramic
anterior single crown restorations. It
discusses the rationale for utilizing a
laboratory fabricated, high strength,
Figure 6. A polyvinylsiloxane impression material provides accurate marginal readings heat-tempered composite framework in
and allows several pours. i association with the advantages of chair-
side freehand bonding to create a func-
tional and aesthetic composite crown
restoration.

Flexural strengths of the most

recent generation laboratory
composite systems range between
120 and 160 megapascals (MPa).

e
. DIRECT RESTORATIONS

Freehand bonding emerged in the early
1980s as a new philosophy in patient
service and provided solutions for nu-
merous aesthetic and functional chal-
lenges.’>" Advancements in physical
properties, shade availability, and adhe-
sive technology allow the clinician to
achieve more aesthetic and long-lasting
restorations. New composites offer for-
mulations with a wider range of translu-
cencies, opacities, high strength, and
optimal polishing characteristics, which
allow the replication of subtle and marked
intrinsic and extrinsic polychromatic
variations present in natural tooth struc-
ture.”* Although improvement is still re-
quired, bond strengths to dentin have
reached a level of clinical reliability that
requires less tooth structure removal and
achieves improved retention of the res-

Figure 8. If the preparation margins are clearly visible, a solid working die may be used torations."'" The application of direct
for the composite framework fabrication. i composite restorations has advantages

Figure 7. A master model is used for the framework build-up.
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and disadvantages that must be taken
into consideration when selecting this
treatment modality (Table 1).

INDIRECT RESTORATIONS
Ceramics and high strength composites
are the most suitable selections for aes-
thetic anterior single crown restora-
tions, due to the advantages inherent
in the material and the laboratory fabri-
cation process (Table 2). The new ceramo-
metal and all-ceramic systems presently
available offer important improvements
in aesthetics, due primarily to improved
light transmission, increased strength,
enhanced wear-resistance, excellent fit,
and improved biocompatibility."* An
added attribute is the highly polished
margins that can reduce plaque accu-
mulation and facilitate the maintenance
of the surrounding soft tissue health.

Laboratory fabricated, highly-filled,
high strength composites have been
successfully utilized,”* and their appli-
cation includes inlays, onlays, veneer
restorations, short-span bridges, and
single crown restorations. When pro-
cessed in the laboratory, these compos-
ites exhibit a greater conversion of the
resin through increased polymerization.
This conversion results in the improve-
ment of the material’s physical proper-
ties, such as wear-resistance, strength,
elimination of shrinkage, enhanced
color stability, and biocompatibility.
Flexural strengths of the most recent
generation laboratory composite sys-
tems range between 120 and 160 mega-
pascals (MPa), with an elastic modulus
of 8,500 MPa to 12,000 MPa.**

INDIRECT/DIRECT
RESTORATIONS: THE
AESTHETIC ANTERIOR
COMPOSITE CROWN

The indirect/direct composite crown
restoration comprises advantages of
both techniques (Table 3). It incorpo-
rates important benefits, resulting from
laboratory processing (indirect stage),
such as improved strength and wear-
resistance, which prolong the life of the
restoration; excellent marginal fit, which
reduces microleakage and the risk of
caries; highly polished margins, which
contribute to low plaque accumulation
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Figure 9. The framework is sculpted to full contour labially.
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Figure 10. The framework is sculpted to full contour palatally.
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Figure 11. Composite framework design.
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Figure 12. Sufficient labial space must be created to allow an aesthetic direct composite
build-up.

Figure 14. The accuracy of contours and angles are evaluated.
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and superior gingival health. The free-
hand bonding step (direct stage) allows
the operator an almost absolute control
over tooth shape and color.

Reproducing the subtleties of the
primary (basic, geometric), secondary
(lobes, developmental grooves, marginal
ridges, cingulum), and tertiary (surface
texturization) anatomies can be difficult
when only a plaster model is used as a refe-
rence. The ability to cross-check contours
and subtle morphologic variations chair-
side throughout the layering process
enhances the probability of reaching a
more natural anatomic result.

Perhaps one of the most significant
advantages of the indirect/direct compos-
ite crown restoration is the ability to
more accurately reproduce the polychro-
matic nuances, translucencies, and opaci-
ties by using a sound natural tooth as a
reference. To closely emulate the natural
tooth, the clinician should maintain a
broad comprehension of the concepts of
hue, chroma, value, translucency, and
opacity, and their relationship to the
histologic characteristics of sound tooth
structure, including the way the charac-
teristics correlate with the optical and
physical properties of composite resin
materials. Since the indirect/direct com-
posite crown restoration can be removed
following direct composite application
over the laboratory processed pattern, it
can be heat-treated and further finished
and polished prior to preparation for
bonding and cementation. This allows
an even greater enhancement of the
physical and aesthetic properties.

RESTORATIVE OPTIONS

The selection of the treatment modality
for a severely damaged single anterior
tooth may present difficulties (Figure
2). The amount of tooth structure lost is
determined at the initial examination; if
a small to medium amount is lost, a di-
rect composite restoration is usually the
treatment of choice and can be accom-
plished in a single appointment. If the
tooth structure involvement is exten-
sive, two distinct restorative circum-
stances may result: A) a recent/preexist-
ing tooth fracture or a defective com-
posite restoration, and B) a preexisting
defective crown restoration requiring
replacement.

PP&A 63



In circumstance A, the clinician
may elect either a direct alternative,
ie, a large composite reconstruction, a
direct/indirect alternative, such as a
direct/indirect composite veneer," or an
indirect alternative, ie, a single crown
restoration. The number of patient vis-
its, financial arrangements, occlusal fac-
tors, and the operator’s personal prefer-
ence and dexterity in freehand bonding
will be the determining factors. If a pre-
existing defective crown restoration re-
quires replacement (circumstance B),
or the restorative option for a large frac-
ture or faulty composite restoration (cir-
cumstance A) is an indirect one, then a
single anterior crown must be the treat-
ment of choice. The clinician now has two
alternatives: C) an indirect, fully laboratory
processed restoration or D) an indirect/
direct restoration.

... one advantage is the ability

to more accurately reproduce
the polychromatic nuances,
translucencies, and opacities ...

The indirect, fully laboratory pro-
cessed crown restoration presents nume-
rous advantages, provided the restorative
dentist has ways to achieve predictable
aesthetic results through proper com-
munication with the laboratory techni-
cian, particularly if the technician and the
dentist share the same working facility.
This allows an optimal setting, where
the technician is able to select the shade
using the patient’s own natural teeth as
a reference, under the clinician’s super-
vision. However, this is an unusual op-
portunity, and other methods must be
found. The indirect/direct composite
crown may be a preference if the restora-
tive dentist enjoys freehand bonding
and is sufficiently knowledgeable about
composite resin materials (ie, shade
range, translucencies, and opacities)
and their physical properties to confi-
dently reproduce the subtleties of shape
and color of natural dentition.
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Figure 15. The composite framework is tried in.

Figure 16. Accuracy of fit, contours, and shade is evaluated.

Figure 17. Occlusal view. The amount of labial reduction of the framework is evaluated
intraorally.
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Figure 18. A schematic drawing is used as a guide throughout the composite build-up proce-
dure. The polychromatic characteristics and the restorative materials should be outlined.

Figure 19. The framework is prepared for direct bonding.

Figure 20. A higher chroma composite is used as the cervical increment. The maxillary
left central incisor was direct-veneered with composites.
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THE RESTORATIVE
PROCEDURE

The technique described may be used
with any high strength laboratory com-
posite resin system. The author has se-
lected a particular system (Concept,
Ivoclar/Williams, Amherst, NY) that has
gained increased acceptance among
restorative dentists and patients, due to
its excellent aesthetics and physical
properties,” particularly in the posterior
area. The microfill is 76% inorganic,
highly filled by weight, with a greater
inorganic loading than is possible with
direct microfilled composites. Since
there is no prepolymerization, the uni-
formly-sized submicron filler is evenly
dispersed. The dispersion results in im-
proved properties (since dissimilar par-
ticles can cause adverse effects, such as
fractures). When processed under heat

Occlusal factors, and the operator’s
personal preference and dexterity
in freehand bonding will be the

determining factors.

(120°C), a higher degree of resin poly-
merization ensues, while the pressure
(80 psi, 6 bahr) reduces porosity, and
the overall physical properties of the
composite material are greatly en-
hanced. The restorative steps for the in-
direct/direct composite crown restora-
tion are as follows:

e  First clinical stage.
e Laboratory stage.

e  Second clinical stage.

First Clinical Stage

1. Initial Evaluation

Initial evaluation involves assessment
of gingival asymmetries, localized
gingival recessions, and excessive
gingival display, which should be sur-
gically corrected prior to the actual
restorative phase." The endodontic
profile of the tooth to be restored must
also be evaluated.
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2. Shade Selection

The shade for the laboratory processed
composite framework must be deter-
mined and selected prior to dehydration
of the natural tooth that is used for
color reference. Using a proper shade
selection technique,” the basic hue and
chroma of the middle third of the sound
tooth is determined (Figure 3) and
charted. The middle third is selected
due to lower chroma (less saturated
hue) and higher value (lighter hue)
than the cervical third. Since it is easier
to elevate the chroma and lower the
value than to achieve the opposite, this
facilitates any required chroma and
value modifications during the actual
direct composite build-up at the second
clinical stage.

3. Tooth Preparation

A sufficient reduction in tooth prepara-
tion is imperative in order to achieve

Initial evaluation involves assess-

ment of gingival asymmetries,
localized gingival recessions, and
excessive gingival display ...

aesthetic success (Figures 4 and 5). The
labial reduction must allow enough space
for the composite framework and the
overlaying directly placed composite resin,
thereby avoiding overcontouring. If se-
vere discoloration is present, butt mar-
gins should be placed at least 0.5 mm to
0.8 mm intrasulcularly. When discolora-
tion is not a concern, the labial margins
should be placed at the gingival crest
level or slightly subgingivally.

4. Impression

The impression should be made using
an elastomeric material of sufficient
tear strength, such as a polyvinylsilo-
xane (eg, Extrude, Kerr, Glendora, CA;
Express, 3M, St. Paul, MN), since it per-
mits several pourings without tearing
or distorting the impression (Figure 6).
5. Provisionalization

To present excellent marginal fit, the
provisional restoration should be care-
fully adjusted to proper contour, and
the desired tooth form of the final
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Figure 21. The dominant hue and chroma are achieved with the sequential application of
other increments.

Figure 22. Intrinsic characterizations are reproduced with the aid of tints and opaquers.

Figure 23. A final increment of composite is applied, and the labial aspect of the restora-
tion is brought to full contour.
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