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Esthetics and Prosthodantics I

Macroesthetics:
Facial and Dentofacial Analysis

Edward A. McLaren, DDS, and Robert Rifkin, DDS

ABSTRACT

Successful esthetic and prosthodontic treatment are inseparable. In esthetic

treatment, the goal is an enhanced but naturaldocking appearance in which all

prosthodontic principles have been token into account. By the same token,

prosthodontic freatment is as much about esthetics as mechanical and biologic

requirements. Using all disciplines of dentistry to create a functional and pleas-

ing esthetic impression creates the most successful outcomes. This article re-

views pertinent literature and discusses esthetic analysis from o macroesthetic

perspective; i.e., faking into consideration the interrelationships of the face,

lips, gingiva, and teeth.

ncreasingly, patients who seek

prosthodontic treatment are pri-

marily concermned with enhancing

their oral esthetics. The word “es-

thetic” implies beauty, natural-
ness, and a youthful appearance relative
to one’s age. The goal for esthetic treat-
ment should be an enhanced but natural-
looking appearance, It has been sald that
esthetic dentistry is the “art of the imper-
ceptible;” thus, the result should be indis-
tinguishable from nature. Esthetic den-
tistry should be viewed with a gestalt phi-
losophy; i.e., using all disciplines of den-
tistry to create a single pleasing impres-
sion. This may entail the use of a cosmet-
ic covering of some malshaped or discol-
ored tooth; but, just as importantly, it
blends the functional and biologic re-
quirements of the patient into a durable
and long-lasting result. The treatment
should be as conservative as possible to
allow the patient future options as new
technologies are developed. Successful es-

thetic treatment thus implies that all
prosthodontic principles be considered
and followed in the course of treatment.
By the same token, prosthodontic treat-
ment is as much about esthetics as me-
chanical and biologic requirements.
Successful esthetic and prosthodontic
treatment are, in fact, inseparable.

Dental Esthetic Evaluation

The dental esthetic evaluation be-
gins with the observation of the facial
elements. " Regardless of how attractive
the teeth appear in isolation, if spatially
they don't relate to the rest of the facial
structures, then the overall impression
will not be esthetic. Esthetic dentistry
can only be achieved if dentists under-
stand the form, texture, and color of
natural teeth and how the teeth relate to
other facial structures and then translate
this information into the fabrication of
restorations. The authors have used the
term “microesthetics” to describe the es-

thetics of the individual tooth. The term
“macroesthetics” has been used to de-
scribe the interrelationships of the face,
lips, gingiva, and teeth in obtaining an
overall esthetic result. Both micro- and
macroesthetic elements need to be satis-
fied to obtain a truly esthetic result.
Only after the facial and dental analysis
is performed and the desired outcome is
previsualized are the specific treatment
modalities considered. Material and
technique selection are based on struc-
tural and biologic considerations, which
vary based on the esthetic positioning of
the teeth. Therefore, in the sequence of
treatment, esthetics is planned first, bio-
logic aspects second, tooth position
third, structure forth, and the material
selection last. Most often, treatment is
planned in completely the opposite
order: The material or technique is cho-
sen first, and every other aspect is ad-
justed to conform to the chosen materi-
al. Treatment sequence may change and
follow an entirely different course. If a
practitioner treatment plans in a proper
sequence, he or she would not plan a
restoration for a tooth that is malposed
to the point that it would require muti-
lation to reposition it restoratively. The
dentist would plan to reposition it ini-
tially so as not to structurally compro-
mise the tooth with excessive prepara-
tion. This article reviews pertinent litera-
ture and discusses esthetic analysis from
a macroesthetic perspective; i.e., taking
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nito consideration the mterelationships
of the face, lips, ginglvi, and teeth,

Facial Analysis

Ihe analysis of the patient begins at
the Inttial interview, ideally in p non-
dental environment, The patient s eval
uated from a rontal and sagittal view,
Previously published esthetic norms are
evaluated. ™™ Attractive Laces generally
follow the facial thirds concept (Figares
1 and 2). Artists and tacial analysts gen-
crally agree upon the concept of using
fcial thirds (o evaluate beauty. More-at-
tractve taces display optimal balance
when these prapodtions are present.””

Should there be perceptible abnog-
malities, such as skeletal asvmmetries,
that bother the patient, a referral may
D¢ made to an oral and maxitiotacial
specitalist, Little can be done dentally 1o
atfect structural changes to the upper
tworthinds of the tace, I, in the evaioa:
tHon of the lower third of the face, 111
Is determined that 11 be increased in fa-
clal height relative to the upper two
tHirds (Figure 35, 10 may be possible to
testare an esthetlc proportion to the
overall face by surgical alteration of the
patient’s alveolar height and/or vertical
dimension (Figure 4),

Patlents often have decreased lower
facial height.' Causes for this de-
creased helght include wear of the
teeth resolting oo loss of vertical di-
mension (Figure 5) o the undeserup-
ton of the posterior teeth (Figures 6a
through ),

Wear can somethme boe treated with
restaration of vertical dimension with
very conservitive preparations and bood
vl porcelain restorations. ! Restoration of
vertical face height through raising the
vertcal dimension of occlusion will
sometimes dramatically improve facial
beauty, " (Figures 7a and b).

Cases of undererupted posterior
teeth should be referred tor orthodon-
He treamtment becanye these teeth genes-
ally have muindmal wear and raising the
vertical dimension for this kind of case
creates an untavorable crown-to-root
Fallo and prepares teeth uninecessarily,

One of the simplest wavs to evalu-



Figure 6a. I'ronlal view demonstiates de-
creased lower acial height due to undereruption
ol nestardor teetly.

Figure 6Db. ironl view shows w more deal
Zacial proportion due to an inceeass of vectical i
cind height by combliation orthodontic and
restorative dentisiry

Figure 6d. Note decreased nasal/
[abial angle and promrading uopser lip

Figure 6e. Al olunition of
verival durension, a relaxed upper il
Lower L.

Figure 7Za. Colagpsed appeatance to the
[ower tucial third with concomitant acute -
solabial anele wnd dedp lowes Hip concavity,

Figure 8a. udeal face, Lips in repose.

Figure 8b. Doemonstrates slight
decrease i vertical dimension with
teeth in rmaxinun fnser-caspation

Figure 6cC. runlal view demostrtes extri-
sion af lower postesior teeth o restor vertical di-
menston and maxillary provisionsl restorations,

ate facial esthetics relative to occlusal
vertical dimension is to first view the
patient frontally with the lips in repose
and the teeth at the acquired vertical
aimension of rest (Figure 8a),

For an individual patient, this posi-
tion generates optimal facial beauty © [
closure from this position to maximam
intercuspation reveals & significant de-
crease in facial height and Is esthetically
unpleasing, this generally indicates an
inadequate vertical position of e¢ither the
maxillary or mandibular occlusal planes.

Ideally, there should be minimal ef-
fect on facial height and thus facial es-
thetics when the patient closes from
the vertical dimension of rest to maxi-
murn intercuspation (Figure 8b).

Dentally, these patients appear with
one of two conditions; excessive vertical
overfap of the incisors with severe cants
to the occlusal plane and decreased ver-
tical dimension of occlusion, or signifi-
cant wear or loss of posterior support
due to tooth loss, To evaluate the effect
of a change in vertical dimension of oc-
clusion, composite or an aceylic overlay
can be placed on the mandibular poste-
rior teeth (nonetched) so the patient oc-
cludes at a position slightly closed trom
the vertical dimension of rest as a quick
evaluation to determine a more favor-
able position of the mandible for facial
esthetics. The composite overiay can be
used ta mount diagnostic casts for eval-
uation on an articulator and for treat-
ment waxing of the proposed changes,
I it is determined from the diagnostic
mounting that the alteration of the
feeth to benent either facial or dental es-
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Figure 9. Vertiol line connecting
glabella and pogonton.

Figure 10. IMolik demonstrating recessed
chin and distal placement of pogaenion to vertical
line from glabxella,

Figure 11. Mo pogonjon ahcad
Of RELCLUn,

Figure 12. Nasoladial angle of 95 percent

thetics would cause structural or biolog-
ic compromise to the patient’s denti-
tion, then a multidisciplinary treatment
approach is indicated (i.e., this case
should not be treated with restorations
only and would require orthodontics
and possibly orthognathic surgery).
Patients who demonstrate decreased
facial height at the vertical dimension of
occlusion can often be restored at an in-
creased vertical dimension to improve
facial esthetics.>'** Care must be taken
with removable and then fully function-
ing prototype (trial) restorations to de-
termine if the patient adapts to the new
vertical dimension of occlusion prior to
final restoration. It is critical to use some
trial method to determine a treatment
vertical dimension of ecclusion, so as
not to violate the adaptive ability of the
patient to re-establish a freeway space
{vertical dimension of rest slightly
greater than vertical dimension of occlu-
sion). Once it is determined that teeth

842

Figure 13. Inferior border of the nose |s
canted shightly above horizontal.

are to be altered either for facial or den-
tal esthetics, it needs to be determined
which teeth and to what extent the
changes are to be made. It is important
to note that most patients do not re-
quire alteration of vertical dimension for
improvement in dental esthetics.

The patient is then evaluated from a

agittal view. Patients with a Class |
dental and skeletal relationship will ex-
hibit a slightly convex facial plane
where a vertical line connects the
glabella and pogonion anatomical
points {(Figurce 92), and the subnasale
point is slightly ahcad of the glabella
and pogonion point.

Facial arrangement of these three
points in which there is a greater con-
vex appearance and the pogonion
point is distally placed relative to the
glabella generally appears as a Class 11
skeletal relationship (Figure 10).

When there is a concave relation-
ship of these three points and the pogo-
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Figure 14. [{cl fzoe with reference lines.

nion is placed anterior to the glabella
point, this generally appears as a Class
11! skeletal relationship. (Figure 11).°
Facial profiles with excessive con-
Vvex Or concave appearance cannot be
effectively altered with restorative den-
tistry only. If the patient desires esthet-
ic alterations for this condition, the pa-
tient should be referred for cephalo-
metric analysis to confirm the skeletal
diagnosis; and the more appropriate or-
thodontic and potential orthognathic
treatment should be instituted. Some
patients who have had moderate to ex-
cessive wear will appear to have a Class
11l tendency from a profile view, This is
due to an autorotation of the mandible
up and forward into maximum inter-
cuspation as the teeth have worn.
Restoration of vertical dimension ol
occlusion will decrease the Class 1 ap-
pearance as the mandible rotates down
and back when separated from the
maxilla to create space to lengthen the



teeth, This effect can be visualized prior
to trearment using the same composite
technique to evajuate changes in facial
height viewed frontally.

Lip position is also evaluated from a
sagittat view. This will also give an indi-
cation of skeletal and dental relation-
ships. Measured ideal soft tissue norms
for the nasolabial angie for Cancasians
are 90 degrees o 100 degrees for men
andt about 95 degrees to 105 degrees for
women’™ (Figure 12).

Restorative dentistry alone may
have a slight effect on the lip position,
by positioning the tecth in a more lin-
gual or labial location, This will have a
minimai effect on upper lip positien
because the position of the lip is most
affected by the maxilia and gingival
third of the maxillary incisors. Major
lip repositioning can only be accom-
plished with orthodontic and orthog-
nathic treatment. Plastic surgery can be
used to fill out tip contour, which
would decsease the nasolabial angle,
The inferior border of the nose may be
{he esthetic problem giving an abnor-
mal nasoiabial angle; the interior bor-
der of the nose in an esthetic lace, from
the base of the nose to the tip, is canted
shightly above horizontal {Figure 13).

If changes te the nasolabial angic
are desired in circumstances where the
nose tip cants downward below the
horizontal, plastic surgery is the appro-
priate treatment,

The relationship of the nose, lips,
and chin can be evaluated by using one
or all three of the published reference
lines (Ricketts, Steiner, and Burstone}!
{Figure 14} and is used as a guide to the
lower one-third profile,

The relationship of the lips refative
o these lines can be beiptul in diagno-
sis and treatment planning of the posi-
tion of anterior teeth and alveolus, The
use of these Unes will demonstrate if
the Bps are anterior or posterior to the
ideal, giving an indication as to the po-
sitioning of the underlying teeth and
alveolus, Lips that appear anterior 1o
the reference Hines gencrally require re-
traction of the teeth and/or alveolus,
Lips that seem excessively posterior to

Figure 15, tooth structire with lips at st

these lines may require advancement of
the maxitla and or mandible. 1f any of
these conditions appear abnormal,
then a referral to the specialist for
cephalometric evaluation is indicated,

Esthetic changes of lip position and
lower facial third profile may be accoms-
plished by surgical, orthodontic, and
restorative dentistry,

Visual Tooth Display

The next step in the esthetic analy-
sis 1s to evaluate the relationship of the
lips to the teeth; i.e., visual tooth dis
play both statically and dynamically,
Published reports of tooth display
when the lips are at rest have shown
that the average 30-yvear-old female dis-
plays 3.5 mm of tooth structure'®
(Figure 15).

The prosthodontic literature has
generally recommended setting denture
teeth so that 2 mum of teoth structure is
displayed at rest. In the authors’ experi-
ence the 2 mm exposed at rest is the
minimal display desired by esthetically
driven patients. Thus, between 2 mm
and 4 mm displayed at rest will be es-
thetically ideal for most female patients.

Tooth size and position and lip
length and moebility greatly affect maxil-
Jary teoth display both staticatly and dy-
namically. The average length for maxil-
lary centzal incisors has been measured at
between 10 and 11 mm. The average lip
length has heen measwred at between 20
to 22 yam measured from the base of the
nose to the edge of the upper ip.?
Average lip mobility in @ normal smile is
between 7 and 8 mm. When a person
smiles in an esthelic compaosition, the

Figure 16, kcolsmile,

1ps of the maxillary canines comwe very
close or touch the lower lip while the
maxillary incisors come about 2 to 4 min
short from touching the kower Ep (Figure
16), this is affected by the curvature of
the Jower Jip and the incisal plage, '™
Also, all of the maxillary anterior teeth
are displayed, cusped (o cuspid, and up (o
3 mm of gingiva is exposed. Most of the
maxillary premolars and somelimes the
first molar are displayed when smiling.

If the patient has inadequate tooth
display or excessive tooth display during
smiling, then static lip position, dynam-
ic lip position, and teoth length and po-
sition are the critical detesmining factors
in the course of treatment. If patients
display less than 4 mun of the maxillary
central at rest and the teeth need to be
tengthened, the length will generally be
achieved by adding to the incisal edge. A
flowable composite can be guickly
added to the incisal edge to view the es-
thetic changes and obtain acceptance
from the patient (Figure 17).

Incisal lengthening procedures
should be previewed by the use of tem-
porary composite bonding or a remov-
able acrylic overlay appliance o see if
the patient will functionaily adapt 10 the
proposed changes. If the incisal display
at rest i3 3 to 4 mm and it is determined
the tecth are too short, then surgical
crown lengthening procedures should be
considered. Composite ¢an also be added
to the teeth extending bevond the cur-
rent gingival margin to demonstrate the
esthetic effect to the patient (Figure 18).

This composite overfay can also be
transferred to the surgeon and placed
back on the teeth to show the proposed

NOVEMBER. 2002, VOL. 30, RO 1LL.CDA, [OURNAL 843
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Figure 17, Flowable composite added to the incsal edge.

Figure 18. lemavable compasite stint to
demonstrate to the patient and surgeon esthetic
gingival placement,

free gingival margin placement. It is
important to note that neither of these
composite additions, incisally or gingi-
vally, are bonded to the tooth. The
composite is merely added te the un-
etched tooth and light cured. It is then
casily removed with a scaler.

If there is insufficient tooth display at
rest, normal lip mobility, correct tooth
length, and inadequate tooth display
during smiling, this is diagnostic of verti-
cal maxillary insufficiency. This is not a
case that should be treated with esthetic
tooth lengthening. This is an orthog-
nathic problem and should be referred
for proper treatment. Conversely, if there
is too much tooth display at rest, normal
lip maobility, normal tooth length, and
an excessive display of gingival during
smiling (more than 3 mm}, this is diag-
nostic of verlical maxillary excess.” This
should not be treated by restorative den-
tistry and surgical crown lengthening
alone either; this case should be referred
for orthognathic surgical correction. In
clinical situations where there is normal
tooth display at rest, correct tooth
length, correct relationship of the teeth

Figure 19. Idges of maxillary anterior tecth
follow the curvature of the lower lip,

to the lower lip when smiling, and there
is excessive gingival display during smil-
ing, this is usually indicative of excessive
lip mobility. This is a very difficult situa-
tion to treat, as almost any treatment
will leave an esthetic compromise in ei-
ther a static or dvnamic lip position.
Passible slight maxillary impaction with
slight concomitant crown lengthening
may be an esthetic improvement, but
computer imaging and mock-ups should
be used to demonstrate to the patient
the potential final outcome before treat-
ment is initiated.

Smile Line

In an esthetic smile, the edges of
the maxillary anterior teeth follow a
convex or gull-wing course matching
the curvature of the lower lip (Figure

19) and are generally radially parallel to

the horizon.

From a frontal view, the maxillary
arch from central incisor to molar ap-
pears to curve upward, but not always.
It it does, this apparent curve may be
due to a slight posterior cant to the
maxilla or the frequent appearance of
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the curve of Spee in the intact denti-
tion. Slight to moderate deviations to
this pattern can be effectively treated
with esthetic restorative dentistry. In
situations where there is ideal tooth
form and color, but where there are dis-
crepancies to the smile line or visual
tooth display, restorative dentistry is
not indicated, as this would cause un-
necessary mutilation of oltherwise
healthy tooth structure. In these clini-
cal situations, and when there is maod-
erate to severe distortion of the smile
lineg, orthodontics may be the more ap-
propriate treatment.

[n an esthetic smile, there is what
has been termed negative space, which
is a small space between the maxillary
posterior teeth and the inside of the
cheek, If the space appears excessive
when the patient is smiling, a small
amount of the space can be filled by in-
creasing the buccal contours of the
maxillary posterior restorations, assum-
ing restorations need to be placed for
restorative reasons. This should only be
done judiciously because overcontour-
ing buccally can create an unfavorable
cantilever effect on the restoration and
potentiate gingival problems. The com-
posite can be placed on the buccal pre-
operatively to gauge the esthetic effect
and to assess any functional distur-
bances. Conversely, excessive fill of the
buccal corridor may also be unaesthetic
(Figures 20a and b and 21).

Midline

ideally, the dental midiine should
end up collinear with the facial midling;
but this is not usually the case.
Fortunately, it has been demonstrated
that of all the esthetic parameters, den-
tal midiine abnormalities are the least
noticed. Kokich showed that the public
could not tell that dental midlines were
off facial midlines if the discrepancy was
less than 4 mm.>* As long as the midline
is parallel with the long axis of the face,
midlines discrepancies of up to 4 mm
will generally not be perceived as unaes-
thetic. Midlines can be corrected slightly
with restorative dentistry as long as the
maxillary centrals are made relatively
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.
Space

Figure 20a.
The existing

restorations oveefil
thwe buaccal corridor,

corrigor

Figure 20b.
A reduction in buc-
ol porcelain creates
a more pleasing ap-
pearance

Figure 21a. Lxcesive 1l of the buccal

corrklor,

Figure 22. Lines diawn on pages Lo e
sent the optical width of the teeth

svmmetrical and correct intertooth rela-
tionships are maintained, If the individ-
wal teeth do not require restoration or
there is a large midline discrepancy, the
ideal treatment is orthodontics.

intertooth Relationships
When a person smiles and the teeth
are displayed, there is an intertooth re-

Figure 21b. Over contour of the restors-

Hons is climinated,

lationship that necds to be maintained
for the composition to be considered
esthetic, The maxitlary central incisors
should be relatively but not perfectly
svmmetrical. They should dominate
but not overwhelm the smile.”* This is
obviously very subjective, but rescarch
has sbown that in smiles determined to
be esthetic, there was a clear domi-
nance of the maxillary central incisor.
Many authors recommend using the
golden proportion to define the optical
width of the maxillary teeth as they go
posteriorly.*® Recent literature has
demonstrated that the actual measure-
ments of most people’s anterior teeth
do not in fact follow the golden pro-
portion.” It has not been determined
that optical tooth display in the golden
proportion is considered more esthetic
than other arrangements. In the au-
thors’ experience, the relationship of

the maxillary lateral 1o central incisor
comes very close to the golden propor-
tion in an esthetic smile, and that pro-
portion can be used as a guide in shap-
ing teeth. A good guide is to make the
optical width of the lateral incisor
about 62 percent to 65 percent of the
central incisor. The authors have found
that the canine does not follow the
golden proportion optically and is gen-
erally about 75 percent of the optical
width of the lateral incisor. A simple
technique can be used during the wax-
up or final shaping of the porcelain by
placing the cast on paper and drawing
lines consistent with the optical width
of the teeth (Figure 22).

This is then measured for optimal in-
tertooth proportions, and contour ad-
justments can be made, The lateral in-
cisors are generally of slightly different
shade and size, and the incisal edges are
in slightly different horizontal planes.
One lateral is usually rotated slightly out
and the other slightly in. The canines
generally are in slightly different vertical
positions and angled differently, This is
important to understand because many
times when six anterior teeth are pre-
pared, the cast is mounted based on a
line drawn through the tips of the ca-
nines in an erroneous assumption that
this will give the correct incisal plane,
Due to the slightly different vertical po-
sition of the maxillary canines, mount-
ing casts in this manner will generally
end up with the six restorations having
an incorrect incisal plane,

Gingival Relationships

The lips frame the teeth and gingi-
va. The ratio of tooth structure to the
amount of gingival and labial tissue
should be harmonized to prevent an
overdominance of any one element. in
the patient with a high lip line, esthetic
gingival contour and symmetry are es-
sential in determining tooth length and
proportion. As such, establishing prop-
er gingival relationships relative to lips
and teeth are critical elements in an es-
thetic composition, Gingival line (free
gingival margins), zingival scalloping
andd contour, papillary tip positioning,
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Figure 23. Symmetiy of gingival scallop cantributes 1o tooth proportion.

and gingival color are evaluated next,

There have been several gingival ref-
erence line relationships from maxillary
bicuspid to the contralateral bicuspids
that have been discussed as being esthet-
ic, Other than the dental midline, slight
discrepancies in the gingival line are least
noticed by the public or by dental pro-
fessionals. The key esthetic issue is that
the gingival line for the anterior teeth be
relatively parallel to the horizon and be
relatively symmetrical en both sides of
the midline. It may radiate up slightly as
it goes posterior. It is not critical that the
lateral incisor gingival line fall incisal or
even slightly apical te the central as this
is nat obvious when a person is smiling.
As long as horizontal symmelry is main-
tained, within 0.5 mm gingival and |
mm incisal positioning of the lateral to
the central inciser is generally perceived
as esthetic (Figure 23).

The contour of the gingiva on the fa-
cial surface of the tooth should follow a
scalloped appearance, where the mea-
surement from the crest of the gingiva
to the tip of the papilia should be be-
tween 4 or S mimn [deally, the tip of the
papilla should extend 40 percent to 50
percent of the length of the tooth
(Figure 24), and the tips of the papillas
should have the same radiating symme-
try as the incisal edges and the free gin-
gival margins. In situations where this
condition does not exist, periodontal
and orthodontic procedures are the
treatments of choice to create the cor-
rect gingival architecture. Orthodontics
not only position teeth but also can
reposition gingiva and bone. Gingival
color should appear pink and healthy or
consistent with the healthy color of in-
dividual race variations. [t is beyond the

scope of this paper to cover the many
maladies that contribute to gingival
color anomalies.

Summary and Conclusion
Understanding the importance of fa-
cial analysis in dental esthetic treatment
planning in order to be able to institute
interdisciplinary care when appropriate
is paramount lo obtaining an optimal
esthetic result. Prosthodontic treatment
planning must always be perfermed
with the purpose of resloring and main-
taining function and health, Despite
these historic treatment foundations,
dental professionals cannot ignore the
essential patient benefits of appealing
esthetics. As such, treatment concepts
and design must define and tailor the
oplimal in durability function and es-
thetics to the patient.
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