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Abstract

Introduction: Excessive gingival display on smiling is one of the problems that negatively af-
fect smile esthetics and is, in most cases, related to several etiologic factors that act in concert.

A systematic evaluation of some aspects of the smile and the position of the lips at rest can
facilitate the correct assessment of these patients. Objective: To present a checklist of den-
tolabial features and illustrate how the use of this record-keeping method during orthodon-

tic diagnosis can help decision making in treating the gummy smile, which usually requires

knowledge of orthodontics and other medical and dental specialties.
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INTRODUCTION

Whenever patients are able to clearly view
their own gummy smile (GS) this condition
becomes an important esthetic complaint dur-
ing orthodontic anamnesis. Although it appears
fairly frequently in private offices, very few stud-
ies in the literature address GS, its diagnosis and
treatment as a central topic. Treating the smile
is a challenging task for orthodontists. One his-
torical reason for this fact is that in the 20 cen-
tury, particularly in the 1950s and 1960s, orth-
odontic diagnosis and treatment were based on
cephalometry and, therefore, esthetic concepts

were defined primarily based on a profile view
of the patient. Nevertheless, in their orthodontic
records orthodontists continued to focus on the
use of plaster models, which provide but a static
record of occlusion, neglecting the dynamic anal-
ysis of speech and smile, as well as the evaluation
of morphological and functional characteristics
of the lips. Since the act of smiling is a dynamic
process, the beauty of a smile depends not only
on correct dental and skeletal positioning, but
also on the anatomy and function of the lip mus-
cles, over which orthodontists must recognize
that they exercise little or no control.
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GUMMY SMILE (GS)

Most dental professionals believe that dur-
ing smiling the upper lip should position itself
at the gingival margin of the maxillary central
incisors."?3 However, it is known that displaying
a certain amount of gingiva is esthetically accept-
able and in many cases imparts a youthful ap-
pearance.*>6

Although there are several parameters in the
literature that define GS (amount in millimeters
of gingival display on smiling), what seems most
likely to arouse orthodontists’ interest are the be-
liefs held by the general public concerning what
is, or is not esthetically acceptable. Research con-
ducted by Kokich Jr et al” found that a smile is
considered unesthetic—by both clinicians and
lay people—when gingival exposure reaches 4
mm. For orthodontists, who tend to be more de-
manding, 2 mm gingival exposure on smiling is
enough to compromise smile harmony (Fig 1).

Smile height is influenced by sex and age.
There is evidence that women display higher
smiles than men®® and that dentogingival expo-
sure decreases with age.® This information has

clinical relevance since GS self-corrects to a cer-
tain extent over time, especially in men.'°

Its etiology is related to several factors, such
as: Vertical maxillary excess, upper dentoalveo-
lar protrusion, extrusion and/or altered passive
eruption of anterosuperior teeth and hyperactiv-
ity of upper lip levator muscles. In most cases,
however, some or all of these factors are corre-
lated. Orthodontists seem to be the professionals
most qualified to critically assess the weight of
each of these factors, among which hyperactivity
of the upper lip levator muscles is the least stud-
ied and hitherto understood.

DIAGNOSIS

Despite the etiologic factors involved in the
gummy smile, some issues should be necessarily
considered during clinical evaluation. System-
atic recording of (a) interlabial distance at rest,
(b) exposure of upper incisors during rest and
speech, (c) smile arc, (d) width/length ratio of
maxillary incisors and (e) morphofunctional
characteristics of the upper lip by means of a
checklist (Fig 2). All these records can be very

FIGURE 1 - Different degrees of gingival display on smiling: A) 0 mm; B) 1 mm; C) 2 mm and D) 4 mm.
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Exposure of upper

incisors at rest

Interlabial Distance
atrest

W/L ratio of
maxillary incisors

Morphofunctional
features of upper lip

1-3mm D
>3 mm D

<1 mm D
1-45mm ()
>4.5 mm Q

-m

Pleasant D
Flat ()
Reverse D

<65% (:)
75-80% ()
>85% D

Short (:)
Thin ()
Hypermobility D

FIGURE 2 - Suggested checklist with five items for assessing dentolabial characteristics (download available at www.dentalpress.com.br/journal).

useful in the diagnostic stage. By including these
data in the orthodontic consultation file one en-
sures that information key to the treatment plan
are not forgotten or overlooked.

1. Interlabial distance at rest

When entering this information, it is crucial
that orthodontists include in the initial orth-
odontic records a photograph showing the pa-
tient’s lips at rest. Phonetic assessments based on
video footage can also prove useful.

There is no direct relationship between GS
and amount of interlabial space at rest.!! Contrary
to a long-standing belief, patients with normal up-
per lip length and reduced interlabial space can
present with excessive gingival display on smil-
ing. When interlabial space at rest is normal (1-3
mm), GS is considered to have a predominantly
muscular origin (Figs 3 A, B and C). Usually, the
main cause of increased interlabial space is den-
toskeletal disharmony (vertical maxillary excess
and/or protrusion of upper incisors), which may
or may not be associated with anatomical and/
or functional changes in the upper lip (Figs 4 A,
B and C).""'3 Diagnosing GS’s muscular etiology
is crucial for immediately recognizing the limita-
tions of orthodontic treatment and seeking help

Dental Press J Orthod 133

from other specialties such as, for example, es-
thetic medicine. Moreover, a correct diagnosis can
decrease the risk that GS correction may interfere
with other favorable esthetic features of the smile.
This fact lends support to the paradigm of con-
temporary orthodontics, which consists in identi-
fying the positive esthetic features of the smile to
ensure that such features are not affected by treat-
ment of dentofacial problems.'

2. Upper incisor exposure during
rest and speech

It is known that when the lips are at rest the
amount of exposure of the upper incisors is ap-
proximately 2 to 4.5 mm in women and 1 to 3
mm in men (Fig 5). This characteristic is directly
related to the youthful appearance of the smile
and it is expected to decline throughout life (given
the lengthening of the upper lip that results from
the process of tissue maturation and aging).!%!"12

To keep a record of this condition, one can use
a standard lateral cephalometric radiograph of
the lips at rest and measure the distance in mil-
limeters between the incisal edge of the maxillary
central incisor and the lower contour of the upper
lip (Fig 6). Phonetic assessments during clinical
examination are also important. Patients should
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FIGURE 3 - Patients with interlabial space between 1 and 3 mm, normal exposure of upper incisors at rest and gummy smile. In this situation, intrusion of
upper incisors to reduce gingival display on smiling is contraindicated.

FIGURE 4 - Patients with interlabial space >3 mm, increased exposure of upper incisors at rest and gummy smile. In this situation, orthodontic intrusion
and/or ortho-surgery of upper incisors is needed to reduce gingival display on smiling.

FIGURE 5 - Amount of upper incisor exposure at rest in men (A) is usually smaller than in women (B). FIGURE 6 - Amount of upper incisor exposure
in lateral cephalometric radiograph.
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FIGURE 7 - A) Smile arc parallel to curvature formed by the lower lip during smile, giving it a young
look. B) Flat smile arc due to excessive labial inclination of maxillary teeth.

<65% 75% - 80% >85%

FIGURE 8 - Upper central incisors with different proportions, indicating
that teeth are: A) Narrow and long, B) Proportional, C) Short and square.

be instructed to articulate phrases formed by
phonemes that induce greater incisor exposure®
such as the following sentence (in Brazilian Portu-
guese): “Tia Ema torce pelo time do Corinthians,
followed by a broad, spontaneous smile, as exem-

)

plified at www.dentalpress.com.br/journal.

The following factors are related to increased
exposure of the upper incisors at rest: Upper inci-
sor extrusion, dolichocephalic facial pattern, ver-
tical maxillary excess and a short upper lip. When
treatment planning involves maxillary impac-
tion and/or intrusion of anterosuperior teeth, the
magnitude of dentoskeletal change should not be
based on the amount of gingival display one wish-
es to decrease, but rather on the degree of incisor
exposure (at rest) that one wishes to maintain.
Patients whose esthetics can benefit from upper
incisor intrusion do not usually pose a significant
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challenge to the orthodontic or surgical planning
of GS correction (Figs 3 A, B and C). On the other
hand, patients who exhibit adequate incisor expo-
sure during rest and speech require more careful
planning (Figs 4 A, B and C).!"4

3. Smiile arc

The term smile arc is defined as the curvature
formed by the incisal edges of anterosuperior teeth.
To be considered an esthetic and youthful smile,
this curvature must be parallel to the superior mar-
gin of the lower lip (Fig 7A).'> Women's smiles fea-
ture a sharper curvature, whilst in men the curva-
ture appears more flat. In individuals with brachy-
cephalic facial pattern, the smile arc is flatter than
in meso- and dolichocephalic individuals."!

In some patients with GS maxillary incisor
intrusion can be performed. However, failure to
assess the smile arc can result in inappropriate
flattening of its curvature, rendering it less at-
tractive. !5

4. Width/length ratio of maxillary incisors

Cosmetic dentistry provides pertinent infor-
mation regarding tooth proportions and morphol-
ogy. According to some authors, it is of paramount
importance that smile proportions conform to the
face.!”1819 The ratio known as “gold standard” de-
termines that the width of the maxillary incisors
should be approximately 80% of its length (Fig 8),
with acceptable variations between 65% and 85%,
whereas for upper lateral incisors that same ratio
should be around 70%.!71819
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A high width/length ratio (W/L) is often
found in squared teeth, while lower ratios are as-
sociated with a more elongated appearance. Pros-
thetic dentistry concepts determine that the pro-
portions and morphology of upper central incisor
crowns should be in harmony with the patient’s
facial pattern.'2!819

In subjects with GS, it is important to assess
whether the crowns of anterior teeth appear very
short. If this is the case, the next step is to estab-
lish the reason for such shortness, which may oc-
cur primarily for two reasons:

A) Reduction in height of the incisal edges of up-
per teeth by friction and/or fracture

In these cases, as incisors extrude so do their
periodontal attachment and support. This process,
called “compensatory tooth extrusion,””” may be
responsible for excessive gingival display during
smile. On periodontal probing, these teeth show
normal gingival sulcus depth, and treatment can
be accomplished through periodontal surgery with

prosthetic rehabilitation, or orthodontics associ-
ated with restorative dentistry.

¢ C(linical crown lengthening surgery with os-
teotomy

In view of the fact that this procedure in-
duces exposure of the root surface and requires
additional restorative treatment, it should be
thoroughly discussed with the patient (Fig 9).
Moreover, due to the tapering of tooth roots,
prosthetic crowns will tend to acquire a more
triangular shape, making it hard to achieve sat-
isfactory interproximal esthetics. The emergence
of “black spaces” after surgery is not uncommon.
The advantage of this approach includes shorter
treatment time and no need for fixed orthodon-
tic appliances. On the downside, there is a de-
crease in crown/root ratio, loss of bone support
and need for prosthetic restoration of the teeth
involved.!>181920

¢ Orthodontic intrusion and subsequent res-
toration of tooth proportions using restorative
dentistry procedures (Fig 10)."

FIGURE 9 - Case of compensatory tooth extrusion whose chief complaint was small size of maxillary cen-
tral incisors. At patient’s request, surgical lengthening of clinical crowns of teeth 11 and 21 was performed
and new porcelain crowns fabricated.
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FIGURE 10 - Compensatory dental extrusion of teeth 11 and 21, treated with orthodontic intrusion and
provisional restoration of incisal thirds with composite.

B) Gingival overgrowth

The etiologic factors behind gingival over-
growth are diverse, ranging from tissue hypertro-
phy due to infection and/or medication, to altered
passive eruption.???! The process of tooth erup-
tion is deemed completed when teeth reach the
occlusal plane and go into function. The soft tis-
sues follow this trend and ultimately the gingival
margin migrates apically almost as far as the ce-
mentoenamel junction (CEJ). This whole process
is called passive eruption. When, for reasons hith-
erto unknown, the gingiva fails to migrate to its
expected position, this condition is named altered
passive eruption. If, on periodontal probing, these
teeth exhibit increased values of gingival sulcus
depth, such situation constitutes a clear indica-
tion that the patient should be referred to a perio-
dontist to treat his/her gummy smile (Fig 11).202!
Normally, the lengthening of incisor crowns is
accomplished by removing excess gingival tissue

overlying the cervical enamel. When the distance
between alveolar bone crest and CEJ is less than
1 mm (insufficient for adaptation of connective
tissue attachment), osteotomy is necessary to es-
tablish accurate biological distances.?!

5. Morphofunctional characteristics of the
upper lip

The lips play a pivotal role in facial expression,
especially in the act of smiling, whose variations
are related to the morphofunctional features of
the lip, such as: Length, thickness and insertion,
direction and contraction of various lip-related
muscle fibers.?

As regards length, the average value for men’s
upper lip is 24 mm and for women, 20 mm.? It
may seem that individuals with a short upper lip
display more gingiva when smiling, but lip length
is probably not directly related to a gummy smile.!!
Severe vertical maxillary excess cases, for example,

FIGURE 11 - Case of altered passive eruption with short upper incisors and gummy smile.
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wll

FIGURE 12 - Measurement of upper lip length: A) Long upper lip, B) short upper lip.

may have an upper lip of normal size or even quite
long, which complicates GS correction, as lip length
allows little or no incisor intrusion whatsoever.!"*

To assess upper lip length one needs to
measure the height of the philtrum and labial
commissures. Philtrum height is reflected in
the distance between the subnasale (Sn) and
Stomion (St) points of the upper lip. In turn,
commissure height is obtained by measuring
perpendicularly the distance between these
structures (C1 and C2) and their projections
(C1l’and C2’) in a horizontal line that joins the
two wing bases (Fig 12).

The linear values of these measures are not as
important as the relationship between the length
of the philtrum and commissures. In children and
adolescents, philtrum height is slightly lower than
commissure height and this difference can be ex-
plained by differential maturation of the lips dur-
ing growth. Normally, when this happens in adults
it causes increased exposure of the incisors during
rest and speech (Fig 12B).!

Thin lips are also known to exhibit greater
strain and responsiveness both to dentoalveo-
lar changes and to the contractile pattern of the
muscles.”?

Upper lip mobility, which results from the
action of specific muscles, seems to be the main
feature to consider in evaluating the soft tissues
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FIGURE 13 - Facial muscles involved in smile dynamics: Upper lip leva-
tors (ULL), zygomatic major (ZM) upper fibers of buccinator muscle (B).
Stages of a smile: Voluntary smile (1); spontaneous smile (2).

involved in smiling.?*?® In addition to the muscle
that surrounds the lips internally (orbicularis
oris), several other muscle groups influence up-
per lip movement, i.e.: Levator muscle of upper
lip, levator muscle of upper lip and nose wing,
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FIGURE 14 - Patients with thin and hyperactive lips are subject to greater gingival display on smiling.

levator muscle of the corner of the mouth, zygo-
matic major, zygomatic minor, depressor of the
nasal septum (Fig 13)."

Smile takes shape in two stages: In the first (volun-
tary smile) the upper lip is elevated towards the na-
solabial sulcus by contraction of the levator muscles,
which originate from this sulcus and are inserted into
the lips. The medial bundles elevate the lip in the re-
gion of the anterior teeth, and the lateral bundles in
the region of the posterior teeth until they meet with
resistance from the adipose tissue in the cheeks. The
second stage (spontaneous smile) starts with a higher
elevation of both the lips and the nasolabial sulcus
through the agency of three muscle groups: The up-
per lip levator, which originates from the infraorbital
region, the zygomatic major muscle and the superior
fibers of the buccinator muscle (Fig 13).!1%

According to the classification of Rubin,?
there are three types of smile: (a) The so-called
“Mona Lisa” smile, whereby the labial commis-
sures are displaced upwards through the action
of the zygomatic major muscle; (b) the “ca-
nine smile,” when the upper lip is elevated in
uniform fashion; and finally (c) the “complex
smile,” when the upper lip behaves like the “ca-
nine smile” and the lower lip moves inferiorly
exposing the lower incisors.

Dental Press J Orthod
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Studies show that the upper lip muscles of
individuals with GS are considerably more effi-
cient than those with a normal level of gingival
display, 112428

In GS patients with normal facial propor-
tions, lip length within average limits, marginal
gingiva located near the CEJ and normal width-
length ratio, etiology may be associated with hy-
peractivity of the muscles that move the upper
lip during smile. A non-hyperactive lip moves
approximately 6 mm to 8 mm from a resting
position to a broad smile. On the other hand, a
hyperactive upper lip moves a distance 1.5 to 2
times greater (Fig 14).° For these cases, some
cosmetic procedures are available which have
been studied in patients with facial paralysis
since 1973.2 Among these, silicone implanta-
tion at the bottom of the vestibule at the base
of the anterior nasal spine, infiltration of botu-
linum A toxin and resective procedures in the
muscles responsible for upper lip mobility pro-
duce satisfactory esthetic results.?*?’

Cost-effectiveness, considering the durabil-
ity, safety and low morbidity of these proce-
dures, must be analyzed by orthodontists before
this approach is safely and more often suggested
to patients.
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USING THE CHECKLIST
Clinical Case 1

The patient, a 13-year-old girl, reported as
chief complaint the reduced size of her maxillary
incisors and presented with the following charac-
teristics: Facial thirds with balanced proportions,
slightly convex profile, mild mandibular retrusion,
competent lip seal, moderate GS, Angle Class I
malocclusion with slight extrusion of upper inci-
sors and excessive overbite (Fig 15).

Checklist assessment (Fig 16) revealed inter-
labial space, exposure of upper incisors at rest
and normal morphofunctional upper lip, as well
as appropriate smile arc curvature. A low width/
length ratio of maxillary incisors was the only

feature assessed as unfavorable. (Fig 17). Initial
periodontal probing of these teeth showed in-
creased values of gingival sulcus depth, suggest-
ing a state of altered passive eruption.
Orthodontic treatment was performed with-
out extraction and, after further probing during
the finishing phase, gingivectomy was indicat-
ed across the entire anterosuperior region (Fig
18). This procedure achieved a better width/
length ratio of maxillary incisors and reduced
gingival display (Figs 19 and 20). The patient’s
smile benefited from increased aesthetics and
improved dental proportions, preserving incisor
exposure at rest and a pleasant smile arc curva-

ture (Figs 20 and 21).

FIGURE 15 - Clinical case 1 - Initial facial and dental aspects.
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atrest incisors at rest maxillary i |nC|sors features of upper lip

EEOr

1-3mm @ <1 mm D Pleasant ® <65% Short Q
>3mm () 1-45mm (X) Flat () 75-80% (3 Thin ()
>4.5mm D Reverse (:) >85% @ Hypermobility C)

Interlablal Dlstance Exposure of upper W/L ratio of Morphofunctional
Smile arc

FIGURE 16 - Clinical case 1 checklist.

FIGURE 17 - Checklist features evaluated: A) Exposure of upper incisors at rest; B) interlabial distance at rest and morphological
characteristics of upper lip; C) smile arc and functional characteristics of upper lip; D) Width/Length ratio of upper incisors.
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Gingival sulcus an
Gingival margin =

FIGURE 18 - A and B) Results of periodontal probing during finishing phase of treatment. C) Gingivec-
tomy performed in upper arch. D) Gingival appearance one week after surgery.

FIGURE 19 - A and B) Improved width/length ratio of anterosuperior teeth in close up view. C and D)
Impact of gingivectomy on esthetic appearance of occlusion.

FIGURE 20 - Initial and final close up photos of smile, showing removal of maxillary gingival excess.
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FIGURE 21 - Change in smile aesthetics between initial and final phases of treatment.

Clinical Case 2

The patient, an 18-year-old girl, reported as
chief complaint the reduced size of her max-
illary incisors and excessive maxillary gingival
display, presenting with the following character-

istics: Facial thirds with balanced proportions,
straight profile, GS, Angle Class I malocclusion

FIGURE 22 - Clinical case 2 — Initial facial and dental aspects.
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with extrusion of maxillary incisors and exces-
sive overbite (Fig 22).

Checklist assessment (Fig 23) revealed nor-
mal interlabial space and upper incisor exposure
at rest as well as pleasant looking smile arc. The
low width/length ratio of maxillary incisors and
hypermobility of the upper lip on smiling were
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Interlabial Distance Exposure of upper . W/L ratio of Morphofunctional
R Smile arc . S .
atrest incisors at rest maxillary incisors features of upper lip

———

1-3mm ® <I'mm D Pleasant ® <65% Q Short Q
>3mm () 1-45mm () Flat () 75-80% () Thin ()
>45mm D Reverse Q >85% @ Hypermobility @

FIGURE 23 - Clinical case 2 checklist.

FIGURE 24 - Checklist features evaluated: A) Exposure of upper incisors at rest; B) interlabial distance at rest and morphological
characteristics of upper lip; C) smile arc and functional characteristics of upper lip; D) Width/Length ratio of upper incisors.

regarded as negative features (Fig 24). the anterior and posterior regions of the smile.
Initial periodontal probing showed increased Corrective orthodontic treatment was per-
values of gingival sulcus depth, suggesting a state formed without extractions. In the final phase,
of altered passive eruption associated with upper after further periodontal probing, gingivecto-
lip hypermobility. These two factors contributed my was performed to eliminate gingival pseu-
substantially to increased gingival exposure in dopockets present throughout the anterosu-
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perior region (Fig 25). Composite restorations
on the incisal edges of teeth 12, 11, 21 and
22 helped smoothen the incisal profile, which
combined with an adequate width/length ratio
of maxillary incisors to improve smile esthet-
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ics (Fig 26). Despite a certain degree of gingi-

val display still present due to hypermobility
of the upper lip, the esthetic outcome of the
treatment was rated as satisfactory by the pa-
tient (Figs 27 and 28).

FIGURE 25 - A and B) Periodontal probing during finishing phase of treatment. C) Gingivectomy per-
formed in upper arch. D) Gingival appearance one week after surgery.

FIGURE 26 - Impact of gingivectomy on width/length ratio of anterosuperior teeth and on esthetic ap-
pearance of occlusion. Provisional composite restorations were performed to smoothen upper incisal

silhouette.

FIGURE 27 - Initial and final photos of smile, showing removal of maxillary gingival excess.
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FIGURE 28 - Change in smile esthetics between initial and final phases of treatment.

Clinical Case 3

The patient, a 21-year-old woman, reported
as chief complaint dental crowding and excessive
upper gingival display, and exhibited the follow-
ing characteristics: Facial thirds with balanced
proportions, slightly concave profile, competent

lip seal, GS, Angle Class I malocclusion, excessive
overbite, extrusion and lingual inclination of max-
illary central incisors (Fig 29).

Checklist assessment (Fig 30) revealed normal
interlabial space and pleasant smile arc. Normal
exposure of the upper central incisors at rest, low

FIGURE 29 - Clinical case 3 — Initial facial and dental aspects.
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Interlabial Distance Exposure of upper W/L ratio of Morphofunctional
R Smile arc .
atrest incisors at rest maxillary i mmsors features of upper lip
m -
1-3mm Pleasant X <65% Short D
>3mm () Flat () 75-80% (:) Thin
>4.5 mm D Reverse (:) >85% Hypermobility @

FIGURE 30 - Clinical case 3 checklist.

FIGURE 31 - Checklist features evaluated: A) Exposure of upper incisors at rest; B) interlabial distance at rest and morphological
characteristics of upper lip; C) smile arc and functional characteristics of upper lip; D) Width/Length ratio of upper incisors,
whose probing depth appeared normal.

length/width ratio of these teeth and upper lip lary central incisors was observed, which led to a
hypermobility were considered as unfavorable fea- diagnosis of compensatory tooth extrusion (Fig 31).
tures. Initial periodontal probing disclosed normal Total corrective orthodontic treatment was
gingival sulcus depth. Incisal edge wear of maxil- performed without extractions, with intrusion
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FIGURE 32 - A and C) Orthodontic intrusion of maxillary central incisors. B and D) Provisional restoration
of incisal third of units 11 and 21 and ameloplasty to smoothen incisal edge height of teeth 12 and 22.

FIGURE 33 - Width/Length ratio of maxillary central incisors restored, providing dominance and promi-
nence to these teeth and decreased maxillary gingival excess on smiling.

and correction of upper central incisor lingual This approach improved the width/length ratio
inclination. After leveling the upper arch, the in- and preserved upper incisor exposure at rest.
cisal edges of teeth 12 and 22 were smoothened Some small gingival exposure still remained due
through ameloplasty and units 11 and 21 were to lip hypermobility but not enough to compro-
restored temporarily with composite (Fig 32). mise final smile esthetics (Figs 33 and 34).
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FIGURE 34 - Change in smile esthetics between initial, intermediate and final phases of treatment.

Clinical Case 4

The patient, a 36-year-old woman, reported as
chief complaint the presence of spaces in the first
premolar region and showed the following character-
istics: Facial thirds with balanced proportions, slightly
convex profile, adequate lip seal, GS, Angle Class I

FIGURE 35 - Clinical case 4 — Initial facial and dental aspects.
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malocclusion, residual spaces resulting from first pre-
molar extractions, extruded and lingually inclined up-
per incisors and excessive overbite (Fig 35).
ChecKklist assessment (Fig 36) revealed: Interla-
bial space and increased exposure of upper inci-
sors at rest, pleasant smile arc (with pronounced
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Interlablal Dlstance Exposure of upper
atrest incisors at rest

Smile arc

W/L ratio of Morphofunctional
maxillary i |nC|sors features of upper lip

1-3mm C)
>3 mm ®

<1 mm D
1-45mm ()
>4.5mm @

BEEOr

Pleasant ® <65%

Flat ()
Reverse Q

Short @
Thin (X)
Hypermobility @

75-80% @
>85% ()

FIGURE 36 - Clinical case 4 checklist.

curvature) and a short and thin upper lip with hy-
permobility. Upper incisor length/width ratio was
satisfactory (Fig 37).

Dental alignment and leveling, correction of
axial inclination of the incisors, canines and sec-
ond premolars and space closure with retraction
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FIGURE 37 - Checklist features evaluated: A) Exposure of upper incisors at rest; B) interlabial distance at rest and morphological
characteristics of upper lip; C) smile arc and functional characteristics of upper lip; D) Width/Length ratio of upper incisors.

wune § MM

’-
""‘-i
L

of anterior teeth were performed during orth-
odontic treatment (Figs 38 and 39, and Table 1).
Although part of the checklist points to the possi-
bility of intrusion of the upper teeth, any attempt
to correct excessive gingival display by this means
could cause undesirable flattening of the smile arc.

2011 Mar-Apr;16(2):131-57



Seixas MR, Costa-Pinto RA, Aratjo TM

TABLE 1 - Comparison of initial and final ceph-
alometric measurements (case #4).

SNA 78° 78°
SNB 76° 76°
ANB 2° 2°
GoGn-SN 39° 39°
IMPA 80° 95°
1-NA 21° 18°
1-NB 15° 32°
1-NA 5mm 5mm
1-NB 5mm 4 mm
Ls - S Line 0mm -2mm
Li - S Line 1 mm -0.5 mm

FIGURE 39 - Comparison between initial (A) and final (B) cephalometric radiographs, showing dental

changes due to treatment.

FIGURE 40 - A) Complex smile with high lip mobility. B) Voluntary smile after treatment. C) Maintenance of gingival display during spontaneous smile after

treatment.

Therefore, leveling of upper teeth demanded spe-
cial care. The morphofunctional characteristics of
the upper lip—thin, short and with hypermobil-
ity—produced a complex smile and posed a major
obstacle to the orthodontic treatment of excessive
gingival display.

The upper incisal silhouette was restored
through cosmetic dental remodeling. Ameloplasty

Dental Press J Orthod 151

of the incisal edges of teeth 12 and 22 was per-
formed and, additionally, composite was provision-
ally added to the incisal edges of teeth 11 and 21.

Despite improved smile esthetics in terms
of dental position, gingival display was virtually
maintained to ensure that the orthodontic ap-
proach would be consistent with the contempo-
rary treatment paradigm (Figs 40 and 41).

2011 Mar-Apr;16(2):131-57



Checklist of esthetic features to consider in diagnosing and treating excessive gingival display (gummy smile)

FIGURE 41 - A) Initial smile. B) and C) Spontaneous smile and voluntary smile, respectively, after treatment.

Clinical Case 5

The patient, a 25-year-old woman, reported
as chief complaint dentoalveolar bimaxillary
protrusion and incompetent lip seal, and ex-
hibited the following characteristics: Increased
lower face, convex profile, incompetent lip seal,

GS, Angle Class I malocclusion and pronounced
dentoalveolar bimaxillary protrusion (Fig 42).
Checklist assessment (Fig 43) revealed sig-
nificant changes in some features: There were
significantly increased interlabial space and up-
per incisor exposure at rest, a short upper lip

FIGURE 42 - Clinical case 5 — Initial facial and dental aspects.
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Interlablal Dlstance Exposure of upper
atrest incisors at rest

Smile arc

WI/L ratio of Morphofunctional
maX|IIary incisors features of upper lip

1-3mm C)
>3 mm ®

<1 mm D
1-45mm ()
>4.5 mm ®

1= [ Jame

Pleasant Q <65%
Flat ()
Reverse C)

Short @
Thin ()
Hypermobility @

75-80% @
>85% ()

FIGURE 43 - Clinical case 5 checklist.

T
I

FIGURE 44 - Checklist features evaluated: A) Exposure of upper incisors at rest; B) interlabial distance at rest and morphological
characteristics of upper lip; C) smile arc and functional characteristics of upper lip; D) Width/Length ratio of upper incisors.

with hypermobility, flat smile arc and adequate
width/length ratio of maxillary central incisors,
although there was disparity between the size of
the central and lateral incisors (Fig 44).

The upper alveolar protrusion—present in
Angle Class II, Division 1 malocclusions, and

Dental Press J Orthod 153

Angle Class I bimaxillary protrusion—may be
related to the gummy smile, a fact long reported
in the literature.?” The alveolar “plateau” formed
by the maxillary incisors was overly inclined la-
bially, which seemed to cause the muscle of the
upper lip to stretch further, pulling the upper
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Checklist of esthetic features to consider in diagnosing and treating excessive gingival display (gummy smile)

TABLE 2 - Comparison between initial and fi-
nal cephalometric measurements (Case #5).

SNA 76° 76°
SNB 72° 4°
ANB 4 2°
GoGn-SN 45° 42°
IMPA 98° 88°
1-NA 21° 14°
1-NB 37° 23°
1-NA 11 mm 6 mm
1-NB 12 mm 6.5 mm
Ls - S Line -1 mm -2.5mm
Li- S Line 2mm -1 mm

FIGURE 46 - A) Presence of deep anterosuperior alveolar sulcus resulting from alveolar protrusion.
Arrows indicate direction of displacement of upper lip during smile. Comparison between initial (A)
and final (B) cephalometric radiographs, showing change in anterior alveolar contour due to upper
incisor retraction.

lip upward and backward, as it settles in the
deepest region of the alveolar process (Fig 46A).

Since the correction of maxillary protrusion
often reduces excessive gingival display on smil-
ing, this issue should always be addressed when

Dental Press J Orthod
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planning GS treatment.?3

Although this is a classic case of vertical max-
illary excess with an indication for surgery the
patient rejected this option. The only other op-
tion would be to reduce gingival display through
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orthodontic treatment by reducing the bimaxil-
lary protrusion and the anterosuperior dentoal-
veolar “plateau.” Total corrective treatment was
performed with extraction of teeth 14, 24, 75
and 44, incisor retraction and maximum vertical
control (Figs 45 and 46, and Table 2).
Correction of bimaxillary protrusion benefit-
ed facial esthetics (Fig 45), improved lip com-
petence (Figs 45 and 46) and decreased apical
displacement of the upper lip during smile (Fig
47B). A closer view reveals some major changes:
Behavior change of upper lip muscles on smiling
(evidenced by the elimination of the horizontal
sulcus formed between the upper lip and nose
base), and improved relationship between the

Seixas MR, Costa-Pinto RA, Aratjo TM

smile arc and the lower lip (afforded by the fact
that the latter was repositioned superiorly and
posteriorly) (Fig 47).

With the purpose of improving the leveling
of the anterosuperior gingival contour teeth 11
and 21 were intruded and their incisal edges
enlarged with composite. To further establish a
proportional relationship between upper central
and lateral incisors, teeth 12 and 22 underwent
interproximal stripping and cosmetic remodel-
ing by rounding of the distolabial angle.

The amount of gingival display still present
after treatment completion did not affect the
degree of patient satisfaction in terms of dento-

facial benefits (Fig 48).

FIGURE 47 - Initial voluntary (A) and spontaneous (B) smiles: Poor ratio between size of upper central and lateral incisors, exposure of lower incisors,
pronounced upper gingival display, presence of horizontal sulcus between upper lip and nasal base. Final voluntary (C) and spontaneous (D) smiles:
Dominance of upper central incisors, reduction in gingival display and horizontal labial sulcus, reduction in exposure of lower incisors, improvement in
relationship between smile arc and lower lip curvature.
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FIGURE 48 - Change in smile esthetics between initial and final phases of treatment. Reduction in
gingival display resulting from correction of bimaxillary protrusion and decrease in lip hypermobility.

FINAL CONSIDERATIONS

Excessive gingival display on smiling is consid-
ered a cosmetic issue that often leads patients to
seek orthodontic treatment. Addressing this prob-
lem can prove challenging as it involves a wide
range of etiological factors which, in most cases,
work in concert. To evaluate these cases, ortho-
dontists should analyze the patient’s static and
dynamic smile, as well as their speech and lip po-
sition at rest. In this analysis it is mandatory that
the following factors be observed: (a) Interlabial
distance, (b) exposure of upper incisors during
rest and speech, (c) smile arc, (d) width/length

Dental Press J Orthod 156

ratio of maxillary central incisors and (e) mor-
phofunctional characteristics of the upper lip. The
checklist advanced in this article can assist in GS
diagnosing and planning and may lead to the GS
correction within the scope of today’s orthodontic
treatment paradigm.
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