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ABSTRACT

With any restorative procedure, a thorough
evaluation, diagnosis, and treatment plan is
essential for a positive outcome. When
dealing with esthetic dilemmas, the same
holds true. Without a sequential esthetic
evaluation, diagnosis, treatment plan, and
execution, an acceptable outcome is diffi-
cult to predict. The treating clinician should
be able to visualize the esthetic problem, vi-
sualize the proposed changes, and devise
a way to achieve the resultwhile still main-
taining mechanically, functionally, and bio-

logically sound principles.

for Success

Tal Morr, DMD, MSD

Esthetic Evaluation
The following method of evaluation

, for esthetics is the author's expressed
opinion.  Esthetics is subjective  and
hence there are many concepts that

work well.

Incisal Edge Position of the Centrals
he first objective for eval-
uation is to envision the
future positions  of the
final  restorations. In
order to facilitate this, the
clinician  should find a
starting point in the eval-
uation process. A good
starting point is the incisal edge posi-
tion of the upper central incisors at rest.
The patient is seated and asked to say
the letter "m" followed by relaxation of

the lips (Figure 1). The amount of cen-
tral incisor showing is evaluated and
measured. According to Vig et al,l the

average amount of tooth exposure with
the lips at rest in men was less than
women. As the age of the patients in-
creased, the amount of incisal edge dis-
play decreased, and short upper lips
generally  displayed more maxillary

tooth structure than long lips. The fu-
ture incisal edge position may be related
to the sex, lip length and age although

more importantly, how youthful the pa-
tient wants to appear, and the patients
overall self image, and personality. The
less tooth exposure, the older appearing
is the smile. Generally, the author's ob-
jective is to make his patients look more

youthful. If this is the case, there should
be some tooth exposure evident at rest,
the more, the more youthful appearing.

Occlllsal Plane
The next
process

in this evaluation
is the occlusal plane. This is
done by having the patient smile
(Figure 2). The occlusal plane allows
evaluation of the whole arch relative to
the chosen incisal edge position. The oc-
clusal plane is actually a flat plane de-
rived from the incisal edges of the cen-
trals, bisecting the cusp tips of the ca-
nines and continuing posteriorly (Figure
4). What gives the illusion that it is radi-
al in relationship to the lower lip (fol-
lows the curvature of the lower lip) is
the cant of the maxilla in a sagittal
plane (anterior to posterior) (Figure 2).
Generally, the occlusal plane is ob-
tained by paralleling (canine to canine)
to the interpupillary line assuming no
asymmetries in the eyes (Figure 3). This
reference plane is used even if there are
inherent  irregularities  of the lips. The
only time the interpupillary plane is
not used as a reference is if the eyes are
not level. If this is the case, the occlusal
plane should be paralleled to the floor
by mounting the diagnostic  models
using an earbow leveled with the floor.

step
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Figure 1. The incisal edge position at rest is
the first critical step in the esthetic evaluation.

Figure 4. Aline drawn from the incisal
edges of the centrals should bisect the cusp tips of
the posteriors to create a harmonious occlusal
plane. A line perpendicular to the occlusal plane
will help establish the facial plane of the incisors.

Another reference for the occlusal

plane is the curvature of the lower lip.
The incisal edge positions of the upper
teeth should follow the curvature of
the lower lip if the objective is to make
the patient appear more youthful, as-
suming no irregularities in the smile. If
the objective is to make the teeth ap-
pear more age appropriate, it is not un-
common due to wear of teeth for the
occlusal plane to be flattened out rela-
tive to the lower lip. If this is the case,

the plane should parallel the in ter-
pupillary line with the incisal edges
and cusps equidistant from the lower

lip (if the lip is symmetrical).

Facial Plane of the Incisors

A line drawn on the midfacial plane
of the incisors should bisect a line
drawn on the occlusal plane perpendicu-
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Figure 2. Having the patient smile allows vi-
sualization of the.occlusal plane relationship to the
lower lip.

Figure 5. The midline should be perpendicu-
lar to the occlusal plane.

larly (Figure 4). Evaluating the facial
plane gives an idea if the facial contours
of the proposed restorations need to be
modified to create the appearance of
being perpendicular  to the occlusal

plane. This can be done by making the
cervical contour slightly more pro-
nounced or by tapering the incisal edges
lingually (if the teeth are proclined) or
by bringing the incisal edges outward (if
the teeth are retroclined). Any modifica-
tions to the incisal edges of the centrals
in a facial-palatal direction should be
evaluated functionally and phonetically

as well as esthetically (whether the lip
support will be adversely affected).

Midline
In an ideal esthetic setting, the
maxillary  midline should coincide

with the midline of the face. In reali-

Figure 3. The occlusal plane isachieved by
paralleling a line bisecting the cusp tips of the ca-
nines and a line bisecting the corners of the eyes.

Figure 6. The gingival zenith isthe most
apical point of the free gingival margin.

ty, the verticality of the midline ap-
pears to be much more critical than
the mediolateral position.2 As long as
the midline is perpendicular to the oc-
clusal plane and hence the interpupil-

lary plane, the smile can appear bal-
anced (Figure 5). If the midline devi-
ates in verticality from being perpen-
dicular, this can create lack of flow
and symmetry to the smile. Generally,
the midline is made to line up with
the middle of the face and the
philtrum of the lip. If a severe medio-
lateral abnormality exists, orthodontic

or orthognathic treatment  may be
necessary.

Gingival Health and Balance
Successful treatment of the anteri-

or dentition requires both a harmo-

nious integration of hard and soft tis-



Figure 7. The axial inclinations of the teeth
should be toward the mesial from an apical-incisal
direction. The posterior teeth should flow with the
axial inclination of the cuspid to create a smooth
transition from anterior to posterior.

sue.3 When evaluating
health and harmonious
tours are essential

the soft tissue,
gingival con-
for esthetics. In a
healthy situation, the gingival tissue
follows the cervical contours of the
teeth with the apical extent of the free
gingival  margin  (gingival zenith)
lying distal to the center of the tooth
(Figure 6). On the mesial and distal
aspects of the teeth (interproximally)
the cervical embrasures between the
teeth are filled by the scalloping of
the tissue forming the papillae. For
the appearance of health and beauty,
the papillae  should fill the cervical
embrasures.  Balance is achieved with
the tissue heights of the centrals and
canines at the same level and the tis-
sue heights of the lateral incisor
slightly more coronal.

There are subtle variations of this
pattern that are acceptable as long as
the cervical margin of the contralateral
centrals are at the same level, the con-

tralateral  canines on either side are
close to being at the same level, and
the lateral incisors are not cervical to

the centrals and canines.

In the esthetic evaluation, final
position of the soft tissue will be dic-
tated by the incisal edge position cho-
sen for the occlusal plane. By using
the average measurements of 10.4-
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11.2 mm for the central incisors*®

and measuring cervi cally, the new soft
tissue levels can be visualized. If they
differ from the present soft tissue lev-
els, the possibility of performing ei-
ther orthodontics, soft tissue grafting,

gingival reshaping, or esthetic crown
lengthening  for the purposes of level-
ing the tissues becomes evident. This

decision process is based on whether
there is a need for root coverage or
tooth exposure.

If veneers are being considered,
and the tissue needs to be raised cervi-
cally to create a harmonious  gingival
contour, exposure of dentin may indi-
cate the need for a different type of
restoration.  Ideally for long-term  pre-
dictability of ceramic veneers, the
preparation  should remain in enamel
due to the documented  strong bond
to enamel vs. the variability of bond-
ing to dentin.

Arrangement

From clinical experience, when pa-
tients present for esthetic  changes,
they are usually seeking correction of
irregularities or mal-alignments. In
nature, there is no such thing as per-
fect symmetry.  Although  more pa-
tients are seeking correction of mal-
alignments  of their teeth by doing or-
thodontics, there is still no such thing
as perfectly aligned teeth. If our goal
is to please our patients yet still make
our restorations appear life-like, creat-
ing symmetry of the central incisors
and making any slight rotations or ir-
regularities in alignment on the later-
als or canines can create a pleasing
and natural esthetic appearance to our
restorations.

Any obvious irregularities in align-
ment or rotation that create imbal-
ance should be noted by the clinician
in the evaluation. If there exists any
crowding or mal-alignment that  will
create a lack of space after alignment

of the teeth, the patient should be in-
formed of the limitations  of veneers
or crowns to align the teeth or that
overlapping may be necessary. If over-
lapping is not an option, orthodontics

may be the best option. Again, only in
the diagnostic wax-up phase can the
overall arrangement to be assessed as
to whether it will create the esthetic
goal that the patient and the dentist
are trying to achieve. .

Another important  criteria for es-
thetic success in arrangement are the
position  of canines. The canines are
important  in transitioning  the anteri-
or aspect of the arch to the posterior.
The more visible the distal aspect of
the canine, the wider the anterior seg-
ment of the arch will appear, creating
a squarer shape to the arch with a loss
of a smooth transition  from anterior
to posterior. Only the mesial half of
the canine should be visualized from
an anterior  perspective (Figure  6).
Although the golden proportion is a
mathematical concept that does not
take into consideration dominance,
symmetry, and overall subjective cre-
ativity, it does emphasize the fact that
the canine, viewed from a facial per-
spective can be seen only from the
mesial aspect. The facial aspect of the
canine ideally should be made to flow
with the posterior  facial aspects to
create a smooth transition from ante-
rior of the arch to the posterior
(Figure 7).

Ideally, the heights of contour of all
the upper anterior teeth should follow
the gingival zenith (distal to the middle
of the tooth) with the axial inclina-
tion (Figure 7) from a cervical-incisal
direction toward the mesial.

Tooth Dimension and Proportion

Dominance and relative symmetry
of the centrals are two of the funda-
mental parameters for esthetic success?
(Figure 8). The centrals are the focal
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Figure B. The central incisors should be
dominant relative to the other anterior teeth. The
incisal embrasures help to define the tooth form
and to create individuality to the teeth. The inter-
nal characterization and translucency is critical in
mimicking nature.

point of the smile and should appear
appropriate in size and relatively sym-
metric. In terms of the overall size and
proportion  of the teeth, there are stud-
ies of average measurements that tend
to be useful as guidelines for the di-
mension of the future restorations.s:°
Not only are there many studies that
show the average length and width of
teeth, but Sterret et ai,n found that the
width/length  ratios of unworn incisors
and canines both fall within 77-85 per-
cent. Centrals and canines have similar
crown length with an average of 1-1.5
mm longer than lateral incisors.
Evaluation should include a subjec-
tive evaluation of the existing dimen-
sion and proportion of the existing
teeth and any planned changes. Any se-
vere discrepancies should be noted in
the clinical examination.  Alteration of
the length of the teeth via esthetic
crown lengthening or soft tissue graft-
ing will alter overall dimensions and
proportions  of the final tooth form.
Future tooth proportion and dimension
can only be determined during the di-
agnostic wax-up phase of treatment be-
cause in reality, the arch form and oc-
clusal relationship will dictate the
width of the teeth. Any changes in the
length of the teeth as dictated by the
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evaluation should be incorporated into
the diagnostic wax up. Waxing over the
tissue on the diagnostic model to
change the crowns length is necessary
to visualized if the proposed changes in
tooth dimension and contour will be
acceptable with a change in the soft tis-
sue contours.
Tooth Contour and Incisal
Embrasures

There are three
teeth: square, ovoid, and triangular.
Although there are three natural tooth
forms, all anterior teeth are formed by
three facial lobes and one palatal lobe.
The conjunction of the three facial
lobes create the mamelons. As a result,
all incisal edges are rounded in youth.
As we age, the teeth wear at varying de-
grees. This in turn creates a squarer ap-
pearance to the incisal edges of the cen-
trals, and flattening of the cusps on the

basic shapes of

canines. If the objective is to create a
more youthful smile and delicate smile,
rounder incisal edges and more pointed

cusp tips on the canines are necessary
and vice-versa.12

The incisal embrasures (Figure 8)
are formed by the interrelationships  of

the incisal edges of the anterior teeth
and the cusp tips of the canines and
posteriors. They are important in creat-

ing a life-like appearance to any restora-
tion. The interaction of the incisal em-
brasures with the space between the
lower teeth or lower lip and the incisal
edges of the upper teeth when laughing
(negative  space) helps to outline and
give individuality to the teeth. In
youth, with less wear, the incisal em-
brasures are quite large with the small-
est between the central incisors and
progressively getting larger as you
move in the arch posteriorly (Figure 8).

If there has been some wear due to
function or parafunction, not only do
the teeth wear but the incisal embra-

If a youthful appear-
larger incisal em-

sures get smaller.
ance is the objective,
brasures are essential.

Color and Character

In the evaluation step, it is impor-
tant to determine what types of color
changes are necessary for the final
restorations. If the color of the final
restorations is not going to be changed
relative to the existing color of the teeth
or only slight modifications in color are
required, veneers may be the ideal type
of restoration due to their inherent
translucency. If a moderate color
change is required, it may still be possi-
ble with veneers although the techni-
cian should be given slides of the prepa-
rations and of shade tabs to be able to
visualize the areas to be blocked out in
the porcelain. If severe color changes
are required, either bleaching prior to
preparation or choosing a different type
of final restoration may be indicated.

Characterization of the teeth such
as translucencies, crack lines, etc. on re-
maining natural teeth should be noted
if the veneers are to match them
(Figure 8).

Diagnostic Wax up

The diagnostic  wax-up phase of
treatment is one of the most essential
aspects in all of the treatment. It is only
through the wax up that all of the al-
terations that were planned as a result
of the esthetic evaluation can be tested.
All of the criteria for esthetic success
should be implemented in the wax up.
If any of the changes are not possible,
this is where it will be discovered, and
not after preparing the teeth.

Tissue Recontouring

Once the wax up is complete, visual-
ization of the proposed soft tissue alter-
ations are possible. The soft tissue levels
may be waxed up on the model so that



Figure 9. A facial matrix made off the wax
up model helps to ensure proper reduction of the
facial and interproximal aspect of the preparations.

the proportion and dimension of the
teeth can be evaluated. If even more ac-
curacy is required than just visualiza-
tion, a surgical stent can be made from
a model of the wax up by making a vac-
cuform cut to the desired soft tissue lev-
els. By use of the wax up, the modifica-
tions can be made intraorally to idealize
the soft tissue form whether through es-
thetic crown lengthening or connective
tissue grafting.
Provisionalization and Final
Impressions
Using a facial
the diagnostic
preparation

matrix made off of
wax-up model to check
depth both facially and in-
terproximally,  proper reduction of the
preparations can be ensured (Fil,'llre 9).
A palatal matrix helps to achieve prop-
er incisal edge preparation (Figure 10),
and a full contour matrix of the diag-
nostic wax up helps to fabricate the
provisionals. By loading the matrix
with acrylic and seating the matrix on
the preparations, the contours of the
wax up will be formed in acrylic
(Figure 11). Only by virtue of the pro-
visionals can the esthetic alterations be
visualized and checked. The wax up
may look great on the model but only
by visualizing the provisionals in the
mouth can a true evaluation be made.
Any final contour changes should
be made to the provisionals intraorally

ESTHETIC SUCCESS

Figure 10. Apalatal matrix made off the
wax up model helps to ensure proper incisal edge
reduction.

so that they are as close as possible to
the desired width, length, contour, and
arrangement  of the final restorations.

Once the contours are idealized, the
provisionals should be measured to ver-
ify adequate preparation and only once
ideal, the final impression is taken.
Once the provisionals are cemented, al-
ginate impressions are taken to produce
stone casts of the provisionals in the
mouth.

laboratory  Considerations
All of the models are cross mounted

so that the provisional model is trans-
ferable with the preparation model.
Indexes made off of the provisional
model help transfer the information
from the provisionals to the final
restorations.

The final color, character, and tex-

ture are all defined in the final restora-
tions. Photos are made of the prepara-
tions and shade tabs so the laboratory
technician can determine if any block
out any necessary areas to achieve the
desired color. Internal characterization

is paramount to success of any restora-
tion. Teeth have varying amounts of
translucency and internal characteriza-

tion. In the older patient, crack lines are
a very common occurrence. All of these
minor characterizations  help to lend a
natural appearance to the final restora-
tions. Surface texture is also important.

Figure 11. A full matrix of the wax up allows
fabrication of the provisional restorations.

Teeth erupt into the mouth with a very
complex surface morphology  of hori-
zontal lines (lines of retzius) and verti-
cal grooves (between the lobes). This
surface texture reflects and deflects light
and hence makes the teeth appear
brighter. Due to erosion and abrasion
over time, the surfaces of older teeth
tend to display less surface texture. This
allows more light to be absorbed and
hence lower value to the teeth. Surface
characterization is based on matching
adjacent teeth or the by overall objec-
tive of youthfulness or aging.

Case Presentation

A 45-year-old  patient
the office for a consult regarding her
oral condition (Figure 12). She had a
history of numerous restorative proce-
dures (crowns and large composite fill-
ings) in all of the teeth except the upper
central incisors. She expressed unhappi-
ness with the way her mouth looked
and wanted a long-term, natural appear-
ing esthetic solution that would make
her appear more youthful. Upon evalua-
tion, it was determined she had decay
on almost all of her teeth and under her
old restorations, necessitating a full-
mouth rehabilitation.  The patient was
examined thoroughly from an extraoral,
intraoral, and radiographic aspect. The
objectives of treatment were to create a
functionally, mechanically, and biologi-

presented to
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Figure 12. Afacial view of the patient at
presentation.

Figure 15. From an intraoral view, the gin-
gival imbalance due to recession was visible. The
arch form was V-shaped due to the lingual posi-
tion of the canines. The canines were short relative
to the occlusal plane. All of the teeth except the
central incisors were stained and dark due to previ-
ous restorations.

cally sound rehabilitation while making
the patient look better and more youth-
ful. All ceramic Procera crowns were
planned for the posterior teeth and
porcelain veneers for the incisors.

The esthetic evaluation  revealed
the following:

Incisal edge position

At rest, the patient showed approxi-
mately 5mm of tooth structure with
wear on the distals of the centrals
(Figure 13). This created a V-shaped in-
cisal edge relationship between the cen-
tral incisors that the patient did not
like. The distal aspects of the centrals
were subjectively determined to be the
correct length for the future incisal
edge position because the centrals were
actually a bit long relative to the width.
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Figure 13. With the lips at rest, the patient
showed 5 mm of tooth structure.

Figure 16. Although the teeth were propor-
tional relative to each other, the recession and
wear created a lack of proportion of the teeth indi-
vidually, necessitating gingival correction and
lengthening of the worn teeth.

Occlllsal Plane

When the patient was asked to
smile, the occlusal plane was evaluated
(Figure 14). Although the posterior as-
pect of the occlusal plane was fairly ad-
equate, both canines were short relative
to the occlusal plane (Figure 15).

Facial Plane of the Incisors
The facial plane was nearly perpen-
dicular relative to the occlusal plane.

Midline

The upper midline was vertical and
hence adequate in positioning (Figure
12).

Gingival Health and Balance
From an intraoral view, it was evi-
dent that the patient had generalized

Figure 14. The smile revealed a disharmony
in the arch form and the occlusal plane.

moderate amounts of gingival recession
(Figure 15). Because the teeth were
long already and because the canines
needed to be lengthened to level the
occlusal plane, the need for a root cov-
erage procedure was indicated to create
proportional width/length ratios.
Another indication for root coverage
was that the centrals and laterals were
going to be restored with veneers. In
order to create a finish line in enamel,
root coverage was essential.

Arrangement

The arch form in the cuspid area
did not flow with the posteriors aspect
of the arch because both canines were
tipped palatally on both sides while the
first bicuspids were slightly buccal
(Figure 15). This gave the illusion of a
V-shaped arch rather than the desired
V-shaped arch.

Tooth Dimension and Proportion

The distance from the distal aspect
of the incisal edge of the central in-
cisors up to the eEl's created a propor-
tionate dimension and dominance to
the central incisors. Both lateral in-
cisors were worn and although the
upper left lateral was an appropriate
length it was not appropriately shaped.
The upper right lateral incisor was too
short relative to the left. The canines
needed to be lengthened to correct the
occlusal plane (Figure 16).



Figure 17. Intraoral evaluation of the provi-
sionals revealed a more harmonious tissue con-
tour, tooth contour, dimension, occlusal plane,
and arrangement.

Figure 20.
level to the eyes.

The occlusal plane was made

Tooth Contour and Incisal Embrasures

Because the teeth were worn, the in-
cisal edges were flat, creating an older
appearance to the teeth. (Figure 16). As
a result of wear, the embrasures were
small as well. The objective was to cre-
ate a more youthful smile and therefore,
rounder incisal edges and larger incisal
embrasures would be appropriate.

Color and Character

All of the teeth other than the two
centrals were dark in color due to previ-
ous restorations and decay (Figure IS).
Due to the severity of the decay, the
posterior teeth needed crowns. The lat-
eral incisors and the centrals were restor-
able via the use of porcelain veneers.

From the esthetic evaluation, a wax
up with all of the proposed changes
was made. The patient went to see the

ESTHETIC SUCCESS

Figure 18. An evaluation of the provisionals
with a smile revealed a more harmonious arch
form and symmetry.

Figure 21. The occlusal plane was radial in
relationship to the lower lip.

periodontist  for connective tissue graft-
ing of the upper and lower arches
(wherever needed) along with a coro-
nally positioned flap to cover the ex-
posed root surfaces. After three months
of healing, a wax up was completed on
a new diagnostic model reflecting the
improved tissue relationship.  The pro-
visionals were made using the matrix
made from the diagnostic model and
evaluated functionally and esthetically
(Figures 17 and 18). With the patient's

approval, the final impressions  were
taken and the case was finished.

From the final photographs, one
can see the esthetic objectives were
achieved to create a harmonious and
balanced smile:

e At rest, the patient showed an
adequate amount of tooth structure

creating a youthful look (Figure 19).

Figure 19. The length of the final restora-
tions at rest were appropriate for the patient.

Figure 22. The facial plane of the incisors
was perpendicular to the occlusal plane. The in-
cisal edge configuration along with the incisal em-
brasures gave a feeling of youthfulness.

e When smiling, the occlusal plane
was made level to the eyes with a radial
relationship  to the lower lip (Figures
20 and 21).

e The facial plane of the incisors

was maintained  perpendicular  to the
occlusal plane (Figure 22).
e There was a healthy, pleasing,

and balanced symmetry to the soft tis-
sue creating teeth of the same length on
either side of the midline (Figure 23).

e The arch form was widened in the
anterior  segment. The canines were
brought out facially and the bicuspids
lingually to create a smooth transition
from the anterior segment to the posteri-
or segment of the upper arch (Figure 21).

e The teeth were made propor-
tional with a pleasing symmetry
(Figure 21).

e The incisal edges of the centrals
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Figure 23. A facial view of the soft tissue re-
vealed a healthy, balanced, and harmonious gingi-
val contours along with a pleasing symmetry in
arrangement. The teeth were made brighter while
still maintaining  a realistic appearance by incorpo-
rating internal effects and translucency in the
porcelain.

and lateral incisors were made rounder,
hence more youthful and delicate
(Figures 23 and 24).

e The Incisal
opened to create
sense of reality
(Figure 22).

e The teeth were made whiter,
brighter  and hence more youthful
(Figure 23).

embrasures were
individuality and a
to the restorations

¢ Translucency and crack lines
were incorporated into the restora-
tions to create an illusion of reality
(Figure 23).
Conclusion

Esthetic predictability in any

restorative procedure can make our den-
tal careers much more enjoyable and re-
warding. It would be nice to be able to
predictably  fabricate beautiful restora-
tions. By consistently following a step-
by-step protocol, the chances of success
are greatly enhanced. Skipping an im-
portant step such as the wax up and
provisionalization will ultimately lead
to failure. Of critical importance is that
knowledge, ability, and artistic flair of
the laboratory  technician. Not only
should he or she know how to transfer
all of the vital information  obtained
from the mouth (provisionals) via in-
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Figure 24. Lateral view of the final smile.

dexes, but be able to create a life-like
replica in the ceramics. It goes without
saying that long-term success demands

that the esthetic alterations should fall
within the function, mechanical, and
biologic principles. DB
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