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Restoring Anterior Teeth

Established smile design principles meet today’s restorative materials

Richard D. Trushkowsky, DDS | Natalia De Rabago

ABSTRACT

Many patients today have an increased awareness of their appearance and how

it affects their quality of life. For this reason, and others, many desire an esthetic
enrichment of their smile. The size, shape, shade, and texture of the teeth and their
interaction with the lips and gingiva are essential to the concept of smile design.
Following a careful, thorough design process and ensuring optimal material selec-
tion for treatment are critically important for successful long-term outcomes.

atients have an increased
awareness of their appear-
ance and how it affects their
business and personal rela-
tionships. Many often de-
sire an esthetic enrichment
oftheir smile. McLaren and
Cao outlined the differences between cos-
metic and esthetic enhancement. Cosmetic
means to do “something superficial to cover
a defect or deficiency,” whereas “esthetics
denotes a sense of beauty that is attractive
but natural.”’ Romano, in devising the title
The Art of the Smile for his book, realized the
“smile” incorporates three main components:
the teeth, the lips and the gingiva.?
The size, shape, shade, and texture of the
teeth and their interaction with the lips
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and gingiva involve the concept of smile de-

sign. McLaren and Fradeani'**also indicated

the evaluation of the smile should be accom-
plished in a logical sequence:

1. Facial analysis (general facial balance)

2. Dento-facial analysis (maxillo-mandibular
relationships to the face and the dental
midline to the face)

3. Dento-labial analysis (the relationships of
the teeth to the lips)

4. Dento-gingival analysis (the relationship
of the teeth to the gingiva)

5. Dental analysis (the inter-tooth and intra-
tooth relationships—form, position, and
color).

The constant progression of dental ma-
terials and techniques has also allowed the
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LEARNING OBJECTIVES

» Describe the factors that are essen-
tial to smile analysis for diagnosis
and treatment planning.

¢ Explain the concept of smile design
and its key components.

» Describe the currently available
composite veneer, direct com-
posite, and ceramic options for
anterior restorations.

To receive 2 credits for this
article, log on to
www.insidedentistryce.com/go/1427
to take the quiz.

Querties to the authors regarding this
CE may be submitted to
authorqueries@aegiscomm.com.

dentist to often restore teeth with a minimally
invasive approach. Coachman and colleagues
coined the term visagism®to encourage the
dentist to not only provide restorations that
are not only esthetic but also restorations
that incorporate the patient’s desires and
personality in the final design. The purpose
of this article is to provide the reader with a
systematic evaluation of dento-facial esthet-
ics and the proper selection of materials and
techniques that need to be incorporated when
restoring anterior teeth.

The Design Process

Previously, treatment was initiated from bi-
ology to structure, to function, and eventu-
ally to esthetics. Currently, it is recommend-
ed to progress from esthetics to function to

structure and then to biology.° Smile analy-
sis is usually accomplished from the frontal

aspect. Sarver and Ackerman increased the

scope of information used in analysis by in-
corporating oblique, sagittal, and time-spe-
cific dimensions.” Ackerman and Ackerman
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developed®a ratio they termed the smile in-
dex. The smile index is defined as the area
framed by the vermillion boundary of the
lips for the duration of a social smile and is
created by dividing the commissure width
by the interlabial opening during a smile.
Ideally the patient should display approxi-
mately 75% of the central incisor while smil-
ing and less is considered insufficient (Figure
1). A reduced incisor presentation can be a
result of vertical maxillary deficiency, an in-
creased smile index, or short clinical crown
height. The reduced clinical height may be
due to deficiency of tooth eruption, gingival
infringement, or tooth attrition.

(1) Smile index. (2. Lip at rest position. (3.) Gingival and papilla levels. (4.) Bis-acryl mock-
up. (5.) Preparation for crowns and veneers. (6.) Fabrication of crowns and veneers.

Incisal Edge
The initial step in smile evaluation is the de-
termination of the incisal edge of the central
incisors relative to the upper lip (Figure 2).°
The upper lip of the patient should be at rest
and aruleris used to measure the location of
the incisal edge relative to the upper lip. The
amount of satisfactory incisal display at rest
is age related. The resiliency of the upper lip
decreases as the patient ages, with resultant
diminished tooth display and increased man-
dibular tooth display. The sex and race of the
patient also have to be considered.
Insufficient incisal edge display would ne-
cessitate restorative treatment, orthodontic
extrusion, and/or orthognathic surgery.!®
The selection of optimal treatment will be
determined by facial proportions, amount of
existing tooth structure, and the relation to
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the mandibular arch. Excessive tooth display
requires apical movement of the maxillary
incisors. Again, this may entail incisal edge
reduction, restorations, orthodontics, or or-
thognathic surgery. The tooth size and posi-
tion, lip length, and lip mobility have to be
taken into consideration. Typical lip length
hasbeen determined to be 20 to 24 mm from
the base of the nose to the edge of the upper
lip." McLaren' has found that most patients
with esthetic expectations desire to display
3to4 mm at rest with the tips of the incisors
in close proximity to the lower lip.

Maxillary Midline

Afterincisal edge position is determined, the
maxillary midline mustbe ascertained. This is
the least noticed by patients and dentists, but
canting 2 mm to left or right is immediately
discerned. Once the incisal edge and midline
are determined, the labiolingual inclination
has to be evaluated. The labial surface of the
current maxillary incisors should ideally be
perpendicular to the patient’s posterior oc-
clusal plane. Retroclined or proclined teeth
may require orthodontics or restorative treat-
ment. The posterior edges of the maxillary
teeth should be an extension of the anterior
smile line. The buccal cusps of the maxillary
posterior teeth are often determined by using
the interpupillary line as a reference.b

Gingival Level

The gingival level is then considered relative

to the incisal edge that has been determined.
The ideal gingival level is calculated by creat-
ing an accurate width-to-length ratio of the

maxillary anterior teeth, ascertaining the de-
gree of gingival display desired and symmetry
bilaterally (Figure 3). The subsequent step is

the determination of the papillalevels in rela-
tion to the crown length of the central inci-
sors. This has usually been determined to be

50% contact and 50% papilla.’**Once the in-
cisal edge has been determined, an intraoral

mock-up using bisacryl provisional material

(eg, Luxatemp” Ultra, DMG America, www.
dmg-america.com) should be inserted to ver-
ify incisal edge position and midline (Figure

4). Once the mock-up and treatment plan is

accepted by the patient, the teeth can be pre-
pared with minimal preparation needed to

achieve esthetic goals. Figure 5 shows such a

preparation for placement of four lithium di-
silicate crowns (IPS e.max’, Ivoclar Vivadent,
www.ivoclarvivadent.com). For this case, the

crowns and two partial veneers (Figure 6)



are tried on a model (Figure 7). The final re-
sult demonstrates an esthetic result can be
achieved using lithium disilicate with a com-
bination of full and partial coverage (Figure
8 and Figure 9).

“Direct composites

can be used in the
anterior to restore

simple to more complex
restorations such as Class
1V, full veneers, and
peg-shaped incisors.”
|

Material Selection

The selection of the most suitable restoration
for anterior teeth is often a difficult decision.
The anterior dentition can present with a
variable amount of damage. The treatment
option that best suits the patient, the restor-
ative dentist, and sometimes the technician
will determine to some extent the choice of
materials. The selection of the best material

to restore the dentition will depend on the
esthetic requirements, the occlusion, and the
shade of the underlying preparation (eg, end-
odontically treated teeth, posts, or implants).
Cardosa and colleagues coined the “concept
of restorative volume” based on structural,
optical, and periodontal elements to deter-
mine how these features will impact the short-
and long-term conduct of the restorations."®

Ideally, the minimally invasive approach
that achieves the esthetic desires of the pa-
tient would be most appropriate. There is
increasing indication that it is possible to
bond decidedly esthetic restorations with
minimal preparation. This allows the tooth
to retain its original physical properties;
however, proper preparation design is criti-
cal. Composites and ceramics are acceptable
materials for anterior restorations. Each ma-
terial hasits indications, benefits, and limita-
tions, and sometimes various materials can
be used successfully for a similar purpose.
The selection of the most appropriate mate-
rial may depend on the clinician, the age of
the patient, life expectancy of the material,
and the esthetic requirements.

Composite Veneers
Resin composite can be placed directly or
with new generation composite veneers such

(7.) Crowns and veneers on model. (8.) Final restorations, retracted view. (9.) Final restorations demonstrating excellent esthetics.

as Componeers’ (Coltene Whaledent, www.
coltene.cpom) or Edelweiss™ Composite
Veneers (Ultradent, www.ultradent.com).
Componeers are polymerized, prefabri-
cated nano-hybrid composite (Synergy D6,
Coltene Whaledent) enamel shells that com-
bine the advantages of direct composite res-
toration with the advantages of prefabricated
veneers. Componeers are thin veneer shells
(0.3 mm cervically and 0.6 to 1.0 mm at the
incisal edge). Componeers are placed with
Synergy D6 so the pre-polymerized and un-
polymerized composite are used. Each com-
posite veneer in the Edelweiss system is laser
sintered, combining a high-gloss, uniform
surface with a thermally tempered base.'*"”
Dietchi and Devigus provided the follow-
ing indications for single direct composite
veneer restorations: non-vital, discolored
teeth; extensive restorations; traumatized
teeth but not endodontically treated; ex-
tensive tooth fracture; and dysplasia and
hypoplasia.'® Additionally, they can be used
for more extensive rehabilitations in cases of
tetracycline staining, fluorosis, enamel hy-
poplasia/dysplasia, extensive restorations,
worn incisal edges, a young patient, and
financial concerns. The preparations and
cementation are similar to that of porcelain
veneers except for modifications needed in

www.insidedentistry.net | July 2014 | INSIDE DENTISTRY 39



Inside

Continuing Education

the cervical profile and proximal and incisal
edges. In appropriate cases, it serves to offer
the clinician a one-visit alternative to porce-
lain veneers at a reasonable cost.

Direct Composites

Direct composites are excellent for conser-
vative restorations on anterior teeth. The

functional and esthetic properties of dental

composite resins have greatly improved since

their introduction.!® Recent improvements

embrace the development of new monomers,

=

FI1G.10

FIG.12

0.) Class IV fracture (photograph courtesy of Dr. Newto Fahl). (11.) Composite
build-up (photograph courtesy of Dr. Newto Fahl). (12.) Final conservative esthetic
restoration demonstrating the capabilities of composite in creating a virtually invis-
ible restoration by a highly skilled clinician (photograph courtesy of Dr. Newto Fahl).
(13.) Pretreatment view of dark, worn dentition (photograph courtesy of Jurim
Dental Laboratory). (14.) Post-treatment view of feldspathic porcelain veneers that
restored length and color (photograph courtesy of Jurim Dental Laboratory).

increased filler loading, and reduced particle

size. Translucency, value, and chroma are

closely connected in direct composite resin

restorations. The dentin and enamel layers

must be placed very precisely so that the op-
tical properties match those of the adjacent

dentition. To minimize chroma mismatch,
precise layering of dentin shades are critical.
The enamel thickness also has to be precisely
controlled so that adiscrepancy in the optical

properties doesn’t occur.

Direct composites can be used in the an-
terior to restore simple to more complex
restorations such as Class IV, full veneers,
and peg-shaped incisors. Since the tooth is
polychromatic, however, reproduction of the
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inherent characteristics of natural teeth re-
quires an artistic capacity. An understand-
ing of color, translucency, fluorescence, and
opalescence are required to derive the best
results from current composites, as natural
teeth demonstrate these characteristics. A
failure is a result of an incorrect analysis of
the natural dentition and the inability to use
the capabilities of current composites.

Dietchi has described four different layer-
ing concepts.” The classical two-layer concept
requires only opaque and incisal (transparent)
materials. This is a relatively monochromatic
rendition of the natural tooth, however. The
classical three-layer concept incorporates
dentin and enamel followed by one of several
incisal transparent composites. The modern
two-layer concept incorporates dentin with
varying chroma and enamels that maybe white
opalescent, neutral ivory, or gray translucent,
depending on the age of the patient. The trendy
three-layer concept incorporates the same con-
cept of the modern two-layer system, butin ad-
dition uses “effect” materials that are placed
between the dentin and enamel layers to mimic
anatomic details (Figure 10 through Figure 12).

The Uveneer” System (Dental Art Inno-
vations Pty Ltd, www.uveneers.com) is a
translucent template that is pressed over
composite that has been laid on a tooth. Any
composite the clinician prefers can be used.
The template is removed after the material
has cured. Itis autoclavable and can be reused.
It has a non-stick surface and is designed for
all cases requiring a composite veneer appli-
cation, such as one or multiple teeth to correct
diastemas; fractures; abraded, discolored, or
malposition teeth; caries restoration; and
other esthetic corrections. It can be used for
the creation of temporary veneers between
appointments when porcelain veneers are
manufactured in a laboratory and for direct
chairside mock-up for demonstration before
the application of any type of veneer.

Ceramics

Since the first feldspathic porcelain crown was

introduced by Land,*the desire for nonmetal-
lic, biocompatible, and esthetic restorations

has greatly increased. The clinical inadequa-
cies of these materials, including brittleness,
crack propagation, low tensile strength, wear

resistance, and marginal accuracy, have previ-
ously limited their use. There are many prod-
ucts on the market today that have improved

physical characteristics, making them viable

options for many types of restorations.



Ceramic veneers are usually fabricated
from either feldspathic ceramics (Figure
13 and Figure 14) or glass ceramics. Petridis
and colleagues® found both materials had
an adequate survival rate after 5 years and
minimal complications. Gurel and col-
leagues® found that porcelain laminate ve-
neers (PLVs) confined to enamel had a 99%
survival compared to 94% with enamel at
only the margins. PLVs bonded to dentin and
margins in dentin were 10 times more likely
to fail. Crown lengthening increased the risk
by 2.3 times. This has to be considered when
establishing the gingival margin to create the
ideal length-to-width ratio.

Lithium disilicate can be used for veneers,
single crowns, and anterior conventional
bridges and resin-bonded fixed partial den-
tures (RBFPD). The longevity of two-unit can-
tilevered RBFPD has ranged from 95.5% to
100% over a period of 35 to 52 months. These
cases were not influenced by case selection, as
bruxers were included. The success has been
attributed to the fact that the prosthesis will
not be subject to unfavorable interabutment
stresses.?* The concept of guided tooth prepa-
rations, based on natural tooth morphology
(provided by awax-up and amock-up), creates
a tailored and practical approach to indirect
ceramic veneer tooth preparations.

The concept of a laboratory-guided prepa-
ration technique for minimally invasive lam-
inate veneers was conceived by de Anrade
and colleagues.? The tooth preparation was
guided by a laboratory-made guide, termed
the ultimate ceramic veneer (UCV) guide, for
tooth reduction. The UCV guide was placed
on each tooth for a controlled reduction.
The guide has to be very stable during this
procedure. Hajté and Marinescu®® feel this
method does not always work well and that it
canbe risky with regarding seating precision.
Modern CAD/CAM technology can be used
to fabricate a thin veneer (0.4 mm) made of
lithium disilicate in one visit to provide the
correct contour for a malformed tooth.>”

Yttria tetragonal zirconia polycrystal
(Y-TZP) is the sturdiest of current dental
ceramics and is often used as a core material
in full-coverage crowns (Figure 15 through
Figure 17). Conventional Y-TZP is not es-
thetic and is often veneered with matching
porcelain. Porcelain is brittle, however, and
porcelain veneers may be disposed to chip-
ping.2® To overcome some of porcelain’s de-
ficiencies, several modifications have been
introduced. Monolithic zirconia crowns

have been introduced to avoid the necessity
of a veneering porcelain and research has

indicated the amount of antagonistic enamel

wear after 6 months is comparable with, or

even lower than, that caused by other ce-
ramic materials.?

Monolithic zirconias have superior chip-
ping and flexural fracture resistance in com-
parison with their veneered equivalents.?°
Polishing decreases the lightness, however;
glazing also decreases the lightness but in-
creases the yellowness of monolithic zirco-
nia. This may be problematic in an esthetic
area.®® The introduction of translucent

(16.) CAD/CAM-designed cantilever bridge. (17.) Final cantilevered zirconia bridge. (18.)
Implants replacing three anterior teeth. (19.) Final implant-supported bridge with no
high esthetic demands.

zirconia has increased its esthetic potential

and versatility.*? The translucency of all ma-
terials increased exponentially as the thick-
ness decreased. All of the zirconia ceramics

evaluated in a study by Wang and colleagues

showed some degree of translucency but were

less sensitive to thickness compared to the

glass ceramics.® Different sintering condi-
tions result in differences in grain size and

translucency as well.>*

Restorations can be colored individually
prior to sintering, followed by characteriza-
tion with staining.*® Good esthetic results in
the posterior region are achieved, even in cases
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with substantially reduced space, but in the
anterior, more traditional material may allow
greater esthetic potential. Another alternative
was introduced by Zhang and colleagues®with
the development of a graded ceramic. Dense
zirconia was infiltrated with a matching glass
tothe depth of 0.1 creating aresilient veneering
coat. This improved esthetics by controlling
the color shading of the infiltrated glass.*

Conclusion

The rehabilitation of the anterior dentition
involves several steps that must be accom-
plished in the appropriate sequence. The
first step after a conventional examination
isthe recording of all pertinent data required
to formulate an esthetic diagnosis. Once an
esthetic diagnosis is made and the patient
agrees to the treatment plan, the most appro-
priate material needs to be selected for the
restorative phase. If the patient doesn’t have
a high smile line and possibly metal abut-
ments (implant or posts), traditional porce-
lain-fused-to-metal restoration can be used
(Figure 18 and Figure 19). The ideal would
be to accomplish the esthetic goals of the
patient and clinician with minimal removal
of hard and soft tissue. A well thought-out
treatment plan should provide along-lasting
esthetic result.
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@ The concept of visagism means providing restorations that
are not only esthetic but also:

@ According to the author, advantages of composite veneers in
appropriate cases include that they

A. are created with an interdisciplinary team. A. are a one-visit alternative to porcelain at a reasonable cost.
B. cost the least amount possible for the patient. B. can be placed by a dental assistant.
C. incorporate the patient’s desires and personality in the C. require no preparation modifications when compared
final design. with porcelain.
D. utilize metal-based materials. D. can be used on endodontically treated teeth.
@ For the smile index, the patient should ideally display @ Recent improvements to direct composites include:

approximately how much of the central incisor while smiling? . . . .
A. reduced opacity and increased particle size.

A. 75% B. increased transparency and decreased filler loading.
B. 60% C. increased filler loading and reduced particle size.

C. 50% D. decreased transparency and filler loading.

D. 45%

© According to the author, an understanding is required of

For insufficient incisal edge display, optimal treatment is
chosen by which of the following factors?

A. Facial proportions

B. Amount of existing tooth structure
C. Relation to the mandibular arch

D. All of the above

After incisal edge position is determined, what is the next step
in the smile design protocol as described by the author?

A. Smile index

B. Maxillary midline
C. Gingival level

D. Material selection

Selecting the best material to restore the dentition is
dependent upon:

A. esthetic requirements.

B. occlusion.

C. shade of the underlying preparation.
D. All of the above

which of the following to derive the best results from
current composites?

A. Color, translucency, fluorescence, and opalescence
B. Effect materials and enamel thickness

C. Advanced adhesion and bonding techniques

D. Finishing and polishing

According to Gurel and colleagues, porcelain laminate veneers
bonded to dentin and margins in dentin were how much more
likely to fail?

A 4
B.

C. 8
D. 10

The longevity of two-unit cantilevered resin-bonded

fixed partial dentures over a period of 35 to 52 months
has been shown to be:

A. 79.9% to 83%
B. 84.5% to 88%
C. 89% to 94.2%
D. 95.5% to 100%
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