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The width of the lower third of the face is mainly determined by the size and shape of the
jawbone, the thickness of the masseter muscle and the volume of adjacent subcutaneous
tissue. The ideal, culturally recognized pattern for a male face corresponds to a wider lower

third and a mandibular angle tending to 90°, while a female face should have a more oval " Head of the Cosmiatry Ambulatory, Insti-
tuto de Dermatologia Professor Rubem

appearance or the shape of a heart, and the middle third wider than the lower third. In order David Azulay, Santa Casa de Misericérdia
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A largura do terco inferior da face tem como principais determinantes o tamanho e a forma (U atreal
do osso mandibular, a espessura do masculo masseter e o volume de tecido celular subcuta-
neo adjacente.

Culturalmente o que é considerado ideal para a face masculina é terco inferior mais largo e
angulo mandibular mais reto, enquanto a face feminina deve apresentar aspecto mais oval ou
em coragio, com a largura do terco médio da face maior do que a do ter¢o inferior.

Para atingir essas medidas esteticamente ideais a toxina botulinica tipo A (BoNTA) tem sido
utilizada com sucesso através de sua aplicagio no musculo masseter, um dos determinates da
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INTRODUCTION

The contour of the face is a determining factor in dif-
terentiating beauty for men and women. The male face is square
and composed of well-marked angles, and the middle and lower
thirds have equal widths. On the other hand, the female face
tends to be more delicate, with oval or triangular shape, with
the lower third thinner than the superolateral projection of the
zygomatic arch.'

The so-called angle of beauty emerged from the evalu-
ation of the geometry of the facial contour of people consid-
ered beautiful.? This angle is formed by the intersection of a
line drawn parallel to the midline of the face with the crossing
point of two other lines (one coinciding with the mandibular
body and the other a projection of the ascending branch of the
mandible).

In patients with masseter hypertrophy or increased parot-
id, this angle is acute. In patients with triangular shaped face or
when the contour of the inferior third of the face is attenuated,
this angle becomes less acute. Still according to the author, the
ideal angle would be between 9° and 12° (Figure 1).°

The hypertrophy of the masseter muscle is a benign
condition of unknown etiology, most frequent in people aged
between 20 and 40 years, with no gender preference, and that
can be unilateral or bilateral. It is common among Asians and
contributes to the conformation of broad faces. It is less com-
mon in Caucasians, however can be associated with bruxism and
temporomandibular joint pain.

Several surgical procedures have been described aimed
at correcting this condition, mainly involving the resection of
the mandibular angle and/or masseter muscles, in order to make
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the inferior third of the face thinner. As with in any surgical
procedure, it is necessary to highlight the general risks associated
with it — in this case, the specific risk of facial nerve lesion. In
addition, patients who usually wish to undergo facial contouring
procedures are in their economically active age and do not want
to be away from work for long periods, which makes more dif-
ficult a choice for the surgical procedure.*?

In this respect, and with the development of conservative
therapy, several articles have demonstrated the successful use of
BoNTA as an alternative to the surgical treatment of masseteric
hypertrophy, in this way avoiding long recovery times and, more
recently, its use for the attenuation of the facial contour.

BoNTA has been successfully used for many years for
cosmetic purposes, aiming at preventing and smoothening wrin-
kles and expression lines in the upper face. Its benefits have al-
ready been widely described in the lower face with the purpose
to achieve a more harmonious facial contour. More recently,
these applications have been demonstrated in clinical trials of
greater impact, allowing further refinement of the technique.’*

The technique was initially developed with a focus on
Asian patients, whose ethnic characteristics include prominence
of the mandibular angle, however it has more recently been also
applied in Caucasians. In 2001, To et al. reported the first use
of BoONTA with purely aesthetic purpose in the contour of the
lower face.>*%7

After being introduced in the human body, BoNTA is
directed to the neuromuscular junction, where it binds to high
affinity presynaptic receptors. It is then internalized and subse-
quently cleaves a membrane protein, which is responsible for the
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FIGURE 1: The angle of beauty. A less acute angle after the remodeling of the lower third of the face. (a) Pre-treatment. (b) Three months after the application.

(c) Six months after the application.
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exocytosis of acetylcholine. This cascade results in the blocking
of the release of acetylcholine and consequently inhibition of
muscle contraction by chemical denervation.

The muscle treated begins to weaken within 2 to 20 days.

The use of BONTA in the treatment of facial contour is
aimed at reducing the function of the masseter muscle, causing
atrophy, since the muscle’s hyperactivity

and conditions such as bruxism may be associated with
its hypertrophy.> %7

ANATOMY

The masseter is the largest and strongest muscle of mas-
tication. It is comprised of three overlapping layers, which orig-
inate from the zygomatic arch and insert in the ascending arch
of the mandible, thus allowing the muscle to fulfill its function
of lifting and closing the jawbone.The masseter’s superficial por-
tion arises from the zygomatic process of the maxilla and the
anterior two thirds of the zygomatic arch’s border. The middle
portion originates from the deep surface of the zygomatic arch’s
anterior two-thirds and posterior third’s inferior edge. The deep
portion arises from the deep surface of the zygomatic arch. The
three layers merge while the fibers are directed backwards and
downwards in order to insert in the lateral surface of the angle,
branches and coronoid process of mandible. The thickest palpa-
ble region, when the patients are clenching their teeth, is locat-
ed where these fibers overlap. This muscle is innervated by the
masseteric nerve, which arises from the anterior division of the
mandibular branch of the trigeminal nerve. Its vascular supply is
derived from facial transverse branch of the superficial temporal
artery, the masseteric branch of the maxillary artery and facial
arteries.'

DISCUSSION ABOUT THE TECHNIQUES

The technique for applying BoNTA aiming at remodel-
ing the inferior third of the face is very similar to the application
for the treatment of hypertrophy of the masseter muscle and
consists in the injection of one to six points distributed along
the muscle’s body.>* 3816

Most articles suggest an application distributed in three
points — two inferior points close to the mandible, and a superior
One']2717

The injection points are located below the line drawn

from the tragus to the corner of the mouth (a line that delim-
its the lower facial third) and approximately 1.5cm above the
mandibular angle. This prevents the paralysis of the zygomatic
and risorius muscles and/or lesions in the parotid gland’s duct.
For the demarcation of the anterior and posterior borders of
the masseter muscle, the patient is asked to clench his or her
teeth, allowing thus that muscle be palpated in its entire length.
Although there is no consensus in the literature regarding doses
— that can range from 10U to 300U of BoNTA per area, with
great discrepancy among authors — an average dose of 20U per
hemiface are described as being sufficient to soothe the facial
contour in the Caucasian population.* '
Patients of Asian origin and with masseter hypertrophy
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and/or bruxism, may require higher doses. In cases of unilateral
or asymmetric hypertrophy, doses should be adjusted.*"

Despite the fact that the injected points are located in the
lower portion of the masseter, the disuse of the muscle caused
by the injection of BONTA leads to muscle atrophy as a whole.

After the application, the effect on the muscles follows
a progressive course, with the patients already reporting chang-
es in the contour of the inferior third of the face in 2 to 4
weeks, which becomes more clinically apparent between 8 and
12 weeks.» 2

YU et al. evaluated the masseter’s thickness using 3D
images obtained by computerized tomography before and after
3 months of the BoNTA application observing a reduction of
roughly 30% in the initial volume of the muscle.*

In most studies, the peak effect also coincided with the
period of greatest patient satisfaction. The positive aspect is that
there is a time interval between the recoveries of the function
and of the muscle volume. The muscle’s action returns after 12
weeks, while its volume being recovered only after 16 weeks.
Furthermore, the time required for recovery of the muscle vol-
ume increases with patient age. In addition, although the atro-
phy of the fibers is reversible and temporary, the muscle volume
appears not to return to the pre-treatment state, even after the
complete recovery of its function after the BoNTA effect has
receded, with a more natural outcome arising with the passing
of the time.>7-%2122
Moreover, the authors suggest that successive doses at

FIGURE 2:
BoNTA applica-
tion points
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regular intervals allow gradual thinning and necessity of lower
doses in subsequent applications, since the muscle volume tends
to decrease.'® 2

Complementary techniques with lipolytic substances,
hyaluronic acid and radio frequency can be combined to opti-
mize the facial contour.'>%

Regarding side effects, the most commonly reported is
the reduction or asymmetry of the rise of the corner of the
mouth while in the smiling position. Other rarer and also tran-
sient complaints were: masticatory weakness, changes in facial
expressions caused by injection points in high and close to the
zygomatic bone locations, dry mouth due to temporary decrease
of salivary secretion from the parotid gland, and bulging in parts
diverse from the injection site during mastication in patients
who underwent application in a single site. All side effects were
temporary and did not affect the daily life of patients. The de-
crease in bite force began one week after the procedure, with
complete recovery in 3 weeks. The possible reason for this is the
compensation by other muscles participating in the masticato-
ry function. There was no evidence, however, of compensatory
hypertrophy.*?

A change in the smile can occur when the BoNTA
application points are very close to the anterior border of the
masseter muscle, with the neurotoxin spreading into the risorius
muscle, which connects the masseter to the corner of the mouth.
Bulgings identified during mastication should be treated with a

new BoNTA injection in the surrounding area.***

The best results are obtained in patients with well-de-
veloped masseters, aligned facial contours, without protrusive
bones and small amounts of adipose tissue around the chin or
cheekbones. Patients with round faces due to the bone structure,
excess of adipose tissue, highly developed parotid gland or little
tissue elasticity may experience poor outcomes.®

The application should be repeated at intervals of 4 to 6
months, until the desired facial contour is achieved.*?¢

THE AUTHORS’ EXPERIENCE

The authors’ experience with the application of botuli-
num toxin for the aesthetic treatment of the masseter muscle is
performing the injection of, on average, 5 to 10 onabotulinum-
toxin A units per point, at three points distributed within the
defined limits: two located inferiorly and one located superopos-
teriorly (Figure 2). The injection is performed perpendicularly
to the skin, reaching the deep intramuscular plane.

The reduction of the masseter muscle was gradual during
the weeks after the treatment, with a significant reduction over
the 6 months after the application. (Figures 3 and 4).

Aligned with the literature, one of the treatment’s side
effects was the decrease in the amplitude of the smile due to the
risorius muscle’s proximity to the range of action of the toxin
during the application (Figure 5).

CONCLUSION
The application of BoONTA has proven to be a straight-

FIGURE 3: (a) Pre-treatment. (b) Three months after the application.(c) Six months after, with the thinning of the lower third
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FIGURE 4: (a) Pre-treatment.
(b) Six months after the application

FIGURE 5: (a) Pre-treatment. (b) Three months after the application, reduced amplitude and asymmetry in the smile. (c) Six months after, with improved smile
amplitude and thinning of the lower third of the contour

forward and safe method leading to good clinical outcomes in
patients who wish to soothe the contour of the inferior third of
the face, without being exposed to the risks of surgery or long
recovery periods. The chemical denervation’s eftects begin to be
noticed after 2 weeks, with reduced strength of the masseter. The
clinical changes in the contour and thinning of the face become

more evident in 3 months as a result of the masseter’s atrophy
and have an average duration of 9 months. There is absence of
reports of serious complications. In conclusion, the treatment
becomes an option accessible to patients who want narrow faces,
which convey the real features of a feminine face. @
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