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Abstract

Background Gummy smile (GS) is a nonpathological
condition causing esthetic disharmony in which an exces-
sive amount of gingival tissue is exposed when smiling.
Nowadays, there is not unanimous agreement regarding
both classification and management of GS. This study
aimed to present an organized and comprehensive clinical
classification of the GS, as well as to discuss a therapeutic
approach, with hyaluronic acid dermal fillers.

Methods This study is presenting the clinical experience of
the authors regarding GS.

Results The Mercado-Rosso GS classification has into
account aesthetic aspects, etiopathogenetic criteria, and
functional aspects of the smile. According to Mercado-
Rosso GS-classification-system, GS is divided into 3-types:
Type 1, characterized by a lack of support and/or a lack of
projection of the upper maxilla; Type 2, due to an imbal-
ance between the strength (excess) and the resistance (de-
fect) of the levator muscles; and Type 3, defined by an
excessive strength of the zygomatic muscles, which causes
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a wide smile and an excessive visualization of the molar
teeth.

Conclusions The Mercado-Rosso GS classification system
is a tool that facilitates the diagnostic and therapeutic
approach to the gummy smile. RD Dynamic Restructur-
ing® constitutes a comprehensive therapeutic approach
that makes reference to both the effect of the HA filler on
the muscle movement and the balance between the muscle
strength and the resistance of the soft tissue to be folded in
different facial structures). Level of evidence: Level V.

Keywords Gummy smile - Hyaluronic acid - Dynamic
restructuring - Classification - Facial muscles

Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266

Introduction

The smile is a common human expression that reflects
different feelings [1]. The smile is an important aesthetic
component of the face and significantly impact on the
perception of beauty and personality that the others have
about us. Additionally, asymmetries in our face or
expressions, as well as face proportions, also play an
important role in the perception of beauty [2, 3].

Mimetic facial muscles (MFM) have various features
that differentiate them from other skeletal muscles. The
first one is the lack of any tendinous or aponeurotic
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intermediaries [4]. MFM are, indeed, directly attached at
each end and generally originate from underlying bone
surfaces and insert to the skin of the face or intermingle
with other facial muscles [5].

Upper lip muscles include the zygomaticus major and
minor, the levator labii superioris (LLS), the levator labii
superioris alaeque nasi (LLSAN), as well as the levator
anguli oris (LAO) [6, 7]. Different levator muscles pull the
upper lip and the corner of the mouth upwards, while the
zygomatic muscles have a diagonal action [6, 7]. The lip
muscles can be divided in dilator and constrictor muscles
[8]. Dilator muscles are, in turn, distributed into two layers,
namely superficial and deep. The superficial layer contains
seven muscles: LLSAN, LLS, zygomaticus major and
minor, risorius, depressor anguli oris (DAO), and platysma
[8].

The characteristics of the smile are determined by the
interaction of the static and dynamic relationships between
the dento-skeletal and soft tissue components of the face.
The smile is formed in two stages (Fig. 1). During the first
stage, the contraction of the levator muscles raises the
upper lip to the nasolabial fold. The second stage involved
further raising superiorly of the lip and the fold by three
muscle groups: (1) the levator labii superior muscles of the
upper lip, originating at the infraorbital region; (2) the
zygomaticus major muscles; and (3) superior fibers of the
buccinator (Fig. 2) [9].

Although showing a certain amount of gum (1 mm-2
mm) during a normal mile is aesthetically acceptable and
in many cases imparts a youthful appearance [10-12],
excessive gingival visualization during the smile has been
an aesthetic problem for many patients, which can defi-
nitely affect their psychosocial behavior [13].

Perception of excessive gingival display is also subject
to cultural and ethnic preferences. The quantity of gingival
showed that is considered unaesthetic, or excessive, is
highly subjective, and varies between males and females
[14, 15], and between professionals and laypeople [16, 17].
For example, in some European countries gingival display

Fig. 2 Different muscles involved during a maximum smile. The
superior lip and the fold raise due to the action of three different
muscle groups: The levator labii superioris (LLS), zygomaticus major
(ZM), and superior fibers of the buccinator (BC)

of up to 4 mm or more is acceptable, while exposure
greater than 2-3 mm is considered unsightly in the USA
[18].

Gummy smile has been defined as a nonpathological
condition causing esthetic disharmony in which more than
3 mm of gingival tissue is exposed when smiling [10, 19].
The GS constitutes a prevalent condition that occurs in
10.5%-29% [19, 20] of young adults, with the prevalence
being higher in women [10].

The cause of the GS can be multifactorial and must be
accurately diagnosed to render appropriate treatment.
Factors that contribute to the GS include altered passive
eruption, plaque-/drug-induced gingival enlargement, lip
length, lip hypermobility, incisal wear/crown length, ver-
tical maxillary excess, and gingival hyperplasia [21-24].

There is not a clear consensus about definition or a
therapeutic approach of GS that provides predictable re-
sults, independently of its etiology.

Fig. 1 Stages in the genesis of a full smile [1]. a Stage 0: rest position. b Stage 1: upper lip elevation to the nasolabial fold. ¢ Stage 2: maximum

upper lip and fold elevation. Adapted from Peck et al.
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Several classifications of GS have been previously
proposed [23, 25-28], although none of them have had into
consideration functional or dynamic aspects of the GS.

Regarding treatment, several treatment modalities have
been used for its management.

As a general rule, GS treatment should be selected
attending to its etiology. For example, orthognathic surgery
may be the election technique in those cases where GS be
due to vertical maxillary excess caused by excessive
maxillary growth [29-31]. If GS would be due to gingival
hyperplasia o altered passive eruption, orthodontic treat-
ment using temporary anchorage devices or crown
lengthening procedures should be indicated [32, 33].
Additionally, other surgical techniques have been pro-
posed, such as muscle resection [34] and lip re-positioning
[35].

The purpose of this article is twofold: (1) to present an
organized and comprehensive clinical classification of the
GS, which allows a therapeutic approach according to the
region to treat, and not depending on its etiology, and (2) to
discuss a therapeutic approach, with HA dermal fillers, that
has into account not only anatomic, but also functional
aspects.

Methods

This study is presenting the clinical experience of the
authors regarding GS classification and a comprehensive
therapeutic approach with hyaluronic acid (HA) dermal
fillers.

Classification of gummy smile

The smile can be classified according to different param-
eters (Table 1). For example, depending on the lips raising
direction and the muscle group involved in the smile, it is
classified into three categories: The cuspid smile, the
complex smile, and the commissure smile or Mona Lisa
smile [9, 36, 37].

Therapeutic strategies of the gummy smile

Attending its etiology, GS correction comprises different
therapeutic strategies. Sometimes, if GS is due to gingival
hyperplasia o altered passive eruption, orthodontic treat-
ment using temporary anchorage devices or crown
lengthening procedures should be assessed [32, 33]. For
example, orthognathic surgery is indicated in those cases of
vertical maxillary excess caused by excessive maxillary
growth [34, 35].

Apart from those described above, in the literature we
find other surgical GS treatments such as muscle resection
[28] and lip re-positioning [29].

Table 1 Different classification system of the smile. Adapted from Rubin [36] and Londofio and Botero [37]

Depending on the lips raising direction

Cuspid smile

Complex smile

Commissure smile*

and lower lip depressors

Muscles Participation of all the levator labii Simultaneous action of
involved superioris levator labii superioris
According the level of consciousness
Voluntary smile Static smile
Characteristics May or may not be motivated by an  Extendable and
emotion reproducible
According to gingival line localization
High Medium
Characteristics The gingival line when smiling The smile line exposes

displays 100% of the anterior tooth

and even a portion of the gum the tooth

between 75 and 100% of

The zygomatic major muscles bring the commissures
up and outwards, followed by a gradual elevation of
the upper lip as in an arch shape

Involuntary smile

1. Induced by gladness

2. Has a dynamic nature.

3. Expresses authentic human emotions.

4. Cannot be sustained for long periods of time

Low

The smile line only shows 50% or less of the incisor it
is considered to be a lower smile

*Also called Mona Lisa smile

@ Springer
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Table 2 Overview of the therapeutic strategies used for treating different types of gummy smile according to the Mercado-Rosso gummy smile

classification system

Type  Main cause Treated area Main Type Amount of HA Administration ~ Depth
of GS affected of
muscle HA
Typel Lack of structural  From the Orbicularis 23 A total of 0.6 mL of HA 25G blunt Deep, supramuscular.
support due to piriformis mg/ distributed in 12 microcannula
bone deficiency fossa to the mL retrograde injections and a fanning
and/or a lack of midline (0.05 mL per application)  technique
projection of the per side
upper maxilla
Type  Length-Tension Piriformis Levator labii 23 A total of 0.2-0.4 mL of 25G blunt Deep, supramuscular
2 relationship fossa superioris mg/ HA per side at the microcannula and intramuscular
imbalance (looking for and the mL piriformis fossa. A total and a fanning
the LLS) levator labii of 0.2 mL per side at the technique
superioris levator labii superioris
alaeque alaeque nasi. A total of
nasi 0.2 mL per side at the
anterior nasal spine
Type  Excessive Malar area +  Zygomaticus 23 A total of 2 injections at 27G needle” Deep, perioustium
3! mechanical piriformis major and mg/ zygomaticus major and 25G blunt (malar area) (type 3)
action of fossa minor mL minor (per side) (0.2 to microcannula + Deep
zygomatic (depending 25 0.4 mL per injection and a fanning supramuscular,
muscle on whether it mg/ additionally, the technique intramuscular
associated with a  is a type 1 or mL technique used for (type2) Deep,
Type 1 or Type 2 a type 2) treating type 1 or type 2 supramuscular (type
GS GS 1)

HA Hyaluronic acid; LLS Levator labii superioris

'In addition to treat type 3 gummy smile as a pure type lor 2, or as a mixed type, when treating type 3 the muscular balance that it gives us The

Dynamic Restructuring® on the zygomatic muscles must be sought

%A 27G needle is used to infiltrate malar area at periosteum level, passing through minor and major zygomatic ligaments approximately, and
injecting 0.2-0.4 mL per point. Once a reduction in width smile has been observed, it is time to proceed to treat the upper lip and muscles,

depending on whether gummy smile was classified as type 1 or type 2

These interventional procedures have provided good
results, but they are costly, time-consuming, and their
incidence of complications is high, or simply, they are not
acceptable for the patients [38] as shown in Table 2.

Results
Mercado-Rosso classification of gummy smile

According to the Mercado-Rosso classification, gummy
smile is divided into three different types: Type 1, char-
acterized by a lack of support and/or a lack of projection of
the upper maxilla. This type is defined by a thin white lip,
associated with the presence of perioral wrinkles (barcode).
Type 2, characterized by a deep pyriform fossa, thickness
of the upper lip is slightly greater, fewer skinfolds and
wrinkles, and a higher lip elevation at the areas of the 12th
and 13th, as well as 22th and 23th dental pieces due to an
imbalance between the strength (excess) of the levator
muscles and the resistance (defect) of the soft tissue.

Finally, the type 3 is defined by an excessive strength of the
zygomatic muscles, which causes a wide smile and an
excessive

Figure 3 shows the Mercado-Rosso gummy smile clas-
sification system.

According to the Mercado-Rosso GS classification sys-
tem, there might be mixed forms (coexistence of mecha-
nisms related to different types), which should be treated,
therefore, according to a comprehensive approach.

Treatment approach of gummy smile
with hyaluronic acid fillers according
to the Mercado-Rosso classification

The therapeutic approach proposed in this paper is based
on the concept of RD Dynamic Restructuring®. RD
Dynamic Restructuring® makes reference to the action of
the HA fillers on the muscle movement, looking for bal-
ance between the muscle activity and different facial
structures (bone, superficial musculoaponeurotic system,
subcutaneous cellular tissue, and skin), by stretching the
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Type 1: Lack of structural support due to bone deficiency.
§ The gummy smile is related to:

Thin lip (usually disappears when smiling).

Thin white lip, which shows almost no subcutaneous fat.

Presence of perioral wrinkles (Barcodes). Grooves in the upper lip
during the kiss gesture may be visible.

The lack of support also leads to collapse of the tip of the nose and
widening of the nasal flare.

Type 2: Length—Tension relationship imbalance.
The gummy smile is related to:

The thickness of the lip is within normal limits.

White lip thickness is normal

There are not barcodes and/or grooves during the kissing maneuver.
The gummy smile is due to an imbalance between the strength
(excess) and the resistance (defect) of the levator muscles.

Fig. 3 Mercado-Rosso gummy smile classification

ligaments or increasing the resistance of the soft tissues to
be folded.

Treatment of gummy smile type 1

As aforementioned, according to the Mercado-Rosso clas-
sification, the gummy smile Type 1 is characterized by a
lack of structural support. In this type of gummy smile the
treatment strategy is:

o Administration system Blunt microcannula (25G and 50
mm).

e Hyaluronic acid 23 mg/mL.

e Depth Deep Supramuscular and/or in a multilayer
approach.

e Total amount 0.6 mL of HA per side, distributed in 12
retrograde injections (0.05 mL per application) per side.

e Treated area The whole white lip, from the entrance to
piriformis fossa to the midline.

At approximately 5 mm of the corner of the mouth, by
means a blunt microcannula (25G and 50 mm), with a
retrograde fanning technique from the entry point to the
piriformis fossa to the midline, 0.6 ml of HA (23 mg/mL) is
injected at a supramuscular plane. The purpose is to act on
the entire white lip, with the objective of providing (and/or
recovering in those cases with aging changes) structural
support. The objective is correcting the projection deficit

@ Springer

Type 3: Excessive mechanical action.
The gummy smile is related to:

Lateral elevation of the lips at the corner of your mouth.

Wide smile

Excessive visualization of the molars.

The gingival smile is due to an excessive strenght of the zygomatic
muscles.

and to increase the resistance of the white lip to be folded
(Fig. 4).

In those cases, with a major lack of projection of the
anterior nasal spine and/or premaxilla deficiency, it would
be necessary to inject an additional bolus of HA (23 mg/
ml) (Teosyal® RHA4, Teoxane, Geneve, Switzerland) in
the premaxilla area, at the projection of the anterior nasal
spine at the supraperiostium level (Fig. 4). In other cases,
upon reaching the central region of the white lip, it would
be preferable to leave small boluses at the end of each
fanning retrograde administration (circumscribed to the
edges of the insertion of the nasal wings).

Figure 5 shows a patient with a gummy smile type 1
before and after RD Dynamic Restructuring® with a HA
filler (23 mg/ml). After treatment (Fig. 5 D, E, and F
images), it is possible to see how the RD Dynamic
Restructuring® technique has created a structural support
and the white lip was enhanced (Fig. 5).

Treatment of gummy smile type 2

The type 2 gummy smile is mainly defined by an unbal-
anced activity of the levator muscles. The recommended
treatment strategy is:

e Administration system: Blunt microcannula (25G and
50 mm).
e Hyaluronic acid: 23 mg/mL.
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Fig. 4 Treatment strategy of gummy smile Type 1. There is an
important lack of structural support that, besides a gummy smile,
causes a drop of the tip of the nose Upper image: The recommended
strategy is 0.6 mL/per side of high-density hyaluronic acid (HA) filler
(RHA4®, Teoxane, Geneve, Switzerland) administered by means
fanning retrograde technique with a blunt microcannula. In this case it
would be necessary to inject an additional bolus (blue ellipse) of 1
mL-2 mL of HA 23 mg/mL. Lower image: The recommended

e Depth: Supramuscular /intramuscular
e Total amount:

e A total of 0.2-0.4 mL of HA per side at the
piriformis fossa.

e A total of 0.2 mL per side at the levator labii
superioris alaeque nasi.

e A total of 0.1 mL per side at the anterior nasal
spine.

e Patient, can also have type 1 in these cases:

e Treated area Piriformis fossa (looking for the Levator
labii superioris muscle).

The injection is administered at approximately 5 mm of
the corner of the mouth, by means a blunt microcannula
(25G and 50 mm), with a fanning technique and looking, at
the piriformis fossa, for a deep plane superficial to levator

strategy is 0.6 ml/per side of high-density hyaluronic acid (HA) filler
(RHA4®, Teoxane, Geneve, Switzerland) administered by means
fanning retrograde technique with a blunt microcannula. Additionally,
small boluses (blue ellipses) 0.4 mL-0.6 mL de HA 23 mg/mL at the
end of each fanning retrograde administration upon reaching the
central region of the white lip and circumscribed to the edges of the
insertion of the nasal wings. a Frontal view. b lateral view

labii superioris. It is recommended, before to start the HA
administration, that the patient gesticulates for determining
the blunt shifting.

Once the levator labii superioris muscle has been loca-
ted, we proceed to inject a bolus of 0.2 to 0.4 mL of a
crosslinked HA filler (23 mg/mL), with the goal of mod-
ulate the muscle activity. As a second step, the canula
should be medially slide, looking for a parallel point,
almost under the nasal wing insertion, which allows to
limit the strength of contraction of the levator labii supe-
rioris alaeque nasi.

At this point, approximately 0.1 mL of 23 mg/ml HA
filler should be injected. Finally, sliding the blunt micro-
cannula to the nasal spine, but without touching it, 0.2 mL
of 23 mg/ml HA filler needs to be placed on the depressor
septi nasi muscle (Fig. 6).

Once the effect of RD Dynamic Restructuring® on the
gingival smile has been observed, it is time to proceed to
treat the underlying Type 1 gummy smile, as appropriate.

@ Springer
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Fig. 5 Patient with a gummy smile type 1 before (a—c) and after
treatment (d—f). In this case, a retrograde fanning technique from the
piriformis fossa to the midline, by means a blunt microcannula (25G
and 50 mm), was used to inject 0.6 ml/side of HA (23 mg/ml)

(RHA4®, Teoxane, Geneve, Switzerland) in a supramuscular plane.
After treatment (D, E, and F images), it is possible to see how the RD
Dynamic Restructuring® technique has created a structural support
and the white lip was enhanced

Fig. 6 Treatment strategy of gummy smile Type 2. The recom-
mended strategy is a total of 0.6 mL-0.8 mL/per side of a high-
density hyaluronic acid (HA) filler (RHA4®, Teoxane, Geneve,

Treatment of gummy smile type 3

There is an overactivity of the zygomatic muscles.
The recommended treatment strategy is:

e Administration system: Needle (27G and 30 mm).
e Hyaluronic acid: 25 mg/mL.

@ Springer

Switzerland) administered at the piriformis fossa (0.2 mL-0.4 mL/
side); at the levator labii superioris alaeque nasi (0.2 mL/side); and at
the anterior nasal spine (0.2 mL/side). a Frontal view. b Lateral view

e Depth: Periosteum.
Total amount: 0.4 mL-0.8 mL of HA per side,
distributed in 2 boluses (0.2 mL—0.4 mL/per bolus/per
side).

e Treated area: Malar region.

e Patient, can also have type 1 o 2 characteristics, in these
cases:
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e Type 1 or Type 2 therapeutic strategy (depending
on the diagnosis).

RD Dynamic Restructuring® of zygomatic muscles is
done by means a 27G and 30 mm needle, which is injected
in the malar region, at the periosteum level, passing
through the zygomaticus ligaments. Two injection points
with 0.2 to 0.4 mL per injection point of a 25 mg/mL HA
filler (U1tradeep®, Teoxane, Geneve, Switzerland) should
be administered at the malar region (a total of 0.4-0.8 mL
per side). Once the effect of RD Dynamic Restructuring®
on the gingival smile has been observed, we will proceed to
treat the underlying Type 1 or Type 2 gummy smile, as
corresponding (Fig. 7).

Discussion

Beauty is seen as a highly subjective feeling that results
from individual factors such as sex, race, education and
personal experiences, as well as social factors such as the
environment and the media, which has been increasingly
responsible for globalizing the concept of beauty [39] as
shown in Figs. 8 and 9.

Having into consideration the differences in aesthetic
perceptions and the fact that treatment goals of aesthetic
specialists may not coincide with the patients’ expecta-
tions, it is crucial that the aesthetic specialist not only
understand the patients concerns, but also provide objective
and achievable expectations.

Moreover, when speaking about facial mimetic muscles
it is important to focus not only on treatment results at rest,
but also in movement.

Fig. 7 Patient with a gummy smile Type 2. The patient was treated
with a bolus of 0.6 ml (per side) of a 23 mg/mL hyaluronic acid filler
(RHA4®, Teoxane, Geneve, Switzerland) administered by using a
fanning retrograde technique with a 25G blunt microcannula in the
white lip (black lines); a bolus of 0.3 mL/per side of HA 23 mg/ml
administered at the piriformis fossa (red ellipse) with a 25G blunt

microcannula; 0.1 ml/per side of HA 23 mg/mL at the levator labii
superioris alaeque nasi (dark blue ellipse); and 0.1mL/per side of HA
23 mg/mL at the anterior nasal spine (between nasal spine and
orbicular) (light blue ellipse). Vermillion was not treated. a Frontal
view before treatment; b Lateral view before treatment; ¢ Frontal
view after treatment; d Lateral view after treatment

@ Springer
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Fig. 8 Treatment strategy of gummy smile Type 3. This patient
combines a Type 1 gummy smile with an overactivity of the
zygomaticus muscles. Besides the treatment of the Type 1 gummy
smile (see Fig. 4), this patient needed a total amount of 0.4-0.8 mL of
25 mg/mL HA per side (Ultradeep®, Teoxane, Geneve, Switzerland)

distributed in 2 boluses (0.2 mL-0.4 mL/per bolus/per side) (blue
ellipse). This patient required an additional bolus of (blue ellipse) of 1
mL-2 mL of HA 23 mg/mL (RHA4®, Teoxane, Geneve, Switzer-
land) (green star)

Fig. 9 Patient with gummy smile Type 3. The patient was treated
with two parallel bolus of 0.3mL (per side) of a 25 mg/mL hyaluronic
acid (HA) filler (Ultradeep®, Teoxane, Geneve, Switzerland) with
needle in the zygomatic ligament at the malar region (blue ellipses),
bolus of 0.3 mL of HA 23 mg/mL (RHA4®, Teoxane, Geneve,
Switzerland) at the piriformis fossa (red ellipse) with a 25G blunt
microcannula; 0.1 mL/per side of HA 23 mg/mL at the levator labii

Different classifications of GS have been proposed,
although none of them have been focus in provide a
comprehensive approach to the problem [23, 25-28]. Two
of these classifications deal with younger patients [25, 26],
while the other one had into account the area of gingival
exposure and the respective muscles involved, but focusing
on botulinum toxin injection [27]. Additionally, Pavone
et al. [28] adapted the classification proposed by Monaco
et al. [25] to adults, but their classification was based upon
etiopathogenetic criteria. Finally, a simple classification

@ Springer

superioris alaeque nasi (green ellipse); and 0.1mL/per side of HA 23
mg/mL at the anterior nasal spine (between nasal spine and orbicular)
(light blue ellipse); and 0.4 mL of HA 23 mg/mL by using a fanning
retrograde technique with a 25G blunt microcannula in the white lip
(black arrows). Vermillion was not treated. a Frontal view before
treatment. b Frontal view after treatment

system was proposed by Chu et al., who established several
degrees of severity depending on the amount of gingival
display at smile: level I if gingival display is between 2 and
4 mm; level II if 4-8 mm of gingiva are displayed; and
level III if showing more than 8 mm of gingiva [23].

The Mercado-Rosso gummy smile classification has into
account not only aesthetic aspects of the smile (quantity of
gingival display at smile) or etiopathogenetic criteria, but
also functional aspects of the smile, such as different group
of muscles involved or the presence of potential imbalance
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in the relationship between the length, tension, and strength
of those muscles.

Additionally, the Mercado-Rosso GS classification sys-
tem allows professionals to identify not only the main
functional and/or anatomic cause of the GS, but also looks
for different subjacent causes that may vary the therapeutic
approach.

Several therapeutic modalities have been proposed for
the correction of gummy smile, both invasive [29-35] and
non- or minimally invasive [40—45]. However, invasive
procedures have been associated with high morbidity [38].
Therefore, options that reduce invasiveness, risks, and
recovery time while still being effective are an appealing
alternative.

Over the past several years, the demand for minimally
invasive aesthetic procedures has grown exponentially
[46]. Additionally, fillers increased by 11.6% in 2018, with
a total of 3,729,833 hyaluronic acid (HA) procedures per-
formed worldwide.

It has been described GS management with toxin in
order to relax muscles hyperactivity. Botulinumtoxin A
injections represent a minimally invasive option for treat-
ing GS [38, 42-45]. However, the injection of botulinum-
toxin, despite being a simple and safe procedure, has a
short-time limited effect and, in some cases, may be
associated with ptosis or lengthening of the upper lip and
asymmetry of the smile, with the subsequent unaesthetic
effects [43]; moreover, it can’t be removed in case of
unpleasant results. Although it needs to be assessed, it
might be considered the possibility to combine
botulinumtoxin with HA fillers, particularly in some
selected cases with a GS type 2 or 3 of the Mercado-Rosso
classification.

HA fillers has been proposed as a minimally invasive
therapeutic approach for treating GS [40, 41]. The effec-
tiveness of the HA fillers on modulating the activity of the
muscles has been previously described by de Maio [41]. He
proposed the possibility that the HA fillers can mechani-
cally alter muscle contraction, by either facilitating or
blocking their action [41].

Moreover, there is increasing evidence suggesting that
HA dermal fillers can be injected into the muscle to create
a mechanical obstacle to muscle action, which may be a
viable alternative for treating GS [40, 41, 47].

HA is a natural high molecular weight, belonging to the
glycosaminoglycan family, which due to its physico-
chemical properties is capable to contain up to 1000-fold
more water than its own weight [48, 49]. HA fillers have
been widely used in many aesthetic procedures with good
results [46, 49, 50].

Different manufacturing related factors, such as HA
concentration, polymer chain length, crosslinking degree,
or cross-linking technology, impact significantly on

different filler properties, such as requisite needle size;
particle size; duration; extrusion force; and elastic Modulus
(G*), which will critically influence product selection and
indication [49-54].

Among the different factor aforementioned, crosslinking
is essential to slow down the enzymatic degradation rate of
the HA by endogenous hyaluronidase and therefore to
prolong the product’s half-life [55]. During a classical
crosslinking reaction, the HA chains are partially degraded,
which makes them lose part of their rheological properties
[54, 55]. In order to counterbalance this degradation, a
higher crosslinking rate (5-10 %) is required, which sup-
poses a greater rigidity of the HA filler [56].

Numerous HA fillers are available, with different char-
acteristics [49-54]. One of the latest generation of fillers
was created with a patented “preserved network” tech-
nology (Teosyal® RHA, Teoxane, Geneve, Switzerland),
which utilizes a proprietary to better protect the length of
HA chains from degradation and optimize the degree of
crosslinking. The “Preserved network”® technology
maintains the natural mobile interactions within the HA
chains, which contributes to create a 3D network that is
reinforced with anchor points with only limited amounts of
1,4-butanediol diglycidyl ether (BDDE) (1.9-4%) [57]. As
a consequence, the HA fillers produced with this technol-
ogy are resilient, instead of being quite static [57], which is
an essential characteristic during movement. The Teosyal®
range due to its great variety and versatility, meets the
requirements for treating GS, while maintaining the natu-
ralness of facial expressions in motion.

For performing RD Dynamic Restructuring® of GS, we
recommended two different HA fillers of the Teosyal®
range: RHA4® and Ultradeep®. Teosyal RHA4® is a
crosslinked HA (23 mg/mL) filler with a BDDE
crosslinking of the 4.0%, which lends it a good resistance/
elasticity relationship [57]. It is especially indicated in the
GS type 1 and 2. Additionally, Teosyal Ultra Deep®
combines a high amount of HA (25 mg/mL) with a high
elastic modulus (G’) and high cohesivity [57]. Their
characteristics make it the ideal product for RD Dynamic
Restructuring® of the overactivity of the zygomaticus
muscles of the GS Type 3.

As a limitation, we should mention that our treatment
strategy only addressed information about a specific family
of HA fillers. RD Dynamic Restructuring® refers to the
effect of HA fillers on muscle activity and on the resistance
of the tissues to be folded. To look for balance between
muscle activity, different facial structures, and filler rheo-
logical characteristics is, therefore, crucial for achieving
the desired aesthetic results. Although there is no reason to
suppose that other types of HA fillers cannot be used, they
need to have specific physical and rheological properties
for obtaining optimal aesthetic results.
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The Teosyal range, due to their physical and rheological
properties, is able to withstand stress forces and to adapt to
the dynamic requirements of the treated zone [58].

Conclusions

The Mercado-Rosso GS classification system is a tool that
facilitates the diagnostic and therapeutic approach to the
gummy smile. In most cases, the treatment maintains
70-80% of its effectiveness after 10 months of its admin-
istration. We recommend a first retreatment session after 10
months of the first treatment and a second one 18 months
after the first retreatment session. Beyond second retreat-
ment, it will be on-demand treatment.

We are aware that this paper represents a first step. The
Mercado-Rosso GS classification system should be vali-
dated and different treatment approaches need to be eval-
uated in a cohort of patients, if possible, in multicenter
studies and by different groups.

Despite these issues, the current paper provides a valu-
able information to those specialists who want to start with
the treatment of the gummy smile.
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