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Foreword

When I received the invitation fromMaria Claudia Almeida Issa (M.D., Ph.D.)
and Bhertha Tamura (M.D., Ph.D.) to write one of the chapters of this
marvelous book, I was very happy. Later, the mission to write the prologue
of this book – whose editors, having to their credit numerous publications in
the international scientific field of cosmetic dermatology, dignify the Brazilian
dermatology – left me extremely honored. In this book, some of the leading
medical doctors and research scientists from Brazil and a few from other parts
of the world present their professional experience in the field of cosmetic
dermatology.

Cosmetic dermatology is constantly evolving. Procedures for rejuvenating
the skin are actively sought by people nowadays. As dermatology grows as a
specialty, an increasing proportion of dermatologists will become proficient in
performing different procedures. Even those who do not perform cosmetic
procedures must be well versed in the details to be able to guide their patients.

There have been numerous major advances in the field of cosmetic derma-
tology, including the use of botulinum exotoxin, soft tissue augmentation,
chemical peels, cutaneous lasers, and light source–based procedures, and the
state of the art of dermatologic and cosmetic prescriptions have been devel-
oped and enhanced by dermatologists and plastic surgeons.

Botulinum toxin and fillers are routinely used to bring youthful appearance.
Over time, a number of indications and different techniques have been devel-
oped, promoting even better results. The knowledge of anatomy related to toxin
and filler applications is fundamental to achieve good results with safety. This
volume covers all these topics and would serve as a good reference for doctors
who already handle these procedures and for those who are planning to begin.

The series “Clinical Approaches and Procedures in Cosmetic Dermatol-
ogy” offers a wonderful and embracing text. It was a pleasure to contribute to
this unique book, along with so many renowned authors.

This work project is certainly a text of inestimable value for those who wish
to deepen their knowledge in the field of cosmetic dermatology.

Hoping that you will enjoy learning from this book!

Mônica Manela Azulay
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Preface

Nowadays, life expectation has increased, and for a better quality of life,
people are looking for ways to enhance physical beauty and aesthetics and
improve health. Dermatologists and plastic surgeons who work in the field of
cosmetic dermatology can help patients to maintain a healthy and youthful
skin. Topical and oral treatments associated with full-face procedures using
peelings, lasers, fillers, and toxins are increasingly being used, successfully
substituting or postponing the need for plastic surgeries.

This series of books is very special among those already published, as it
encompasses all topics related to this area of dermatology. All authors are
experts in the field of cosmetic dermatology. Literature review and its corre-
lation with authors’ experience is a differential feature of this work.

This work has been divided into four volumes due to the breadth of the
topics, which cover skin anatomy, histology, and physiology; patients’
approaches; common cosmetic dermatosis; topical and oral treatments; and
cosmetic procedures.

Among cosmetic procedures, patients recognize botulinum toxin and fillers
as those which bring the best satisfaction in short term. In this volume, authors
report minutely the use of botulinum toxin, fillers, and collagen biostimulators.
They describe the anatomy related to the use of botulinum toxin and fillers,
explaining different techniques according to the region to be treated. Indica-
tions, contraindications, and management of possible complications are also
discussed.

The series “Clinical Approaches and Procedures in Cosmetic Dermatol-
ogy”was prepared to be a guide in cosmetic dermatology. It can be considered
a complete encyclopedia in the field of cosmetic dermatology, and, for this
reason, it is extremely useful for those who already work with cosmetic
dermatology as well as for beginners in this field. This is a new reference
work project, and we are delighted to have you on board.

August 2018
Brazil

Maria Claudia Almeida Issa
Bhertha Tamura
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Abstract
Anatomy has been focused since the first
papers of crow’s feet and frown lines treated
with botulinum toxin (BT). The knowledge
and deep understanding of the synergism and
antagonism of the muscle contraction still gen-
erates a lot of doubts and is essential for an
excellent outcome after the injection of BT.We
already know that the patients, most of all, are
wondering if they will have a natural look after
the treatment. Several authors have published
the importance of having an individualized
analysis in order to achieve great results at
absolutely low risk of asymmetries or other
complications.

Keywords
Facial anatomy · Botulinum toxin injection ·
Muscle contraction · Aesthetic

Introduction

If we are chasing a differentiated result for very
special patients, it is absolutely imperative that
we can classify each muscle, pair of muscle, their
location, their action, and their role in the
mimics.

There are beauty concept differences between
cultures and ethnics, but basically the aim is to
get a natural result with a maximum relaxation of
the muscles that perpetrates the facial lines.
Recently many authors also consider the prophy-
laxis of the wrinkles when the patients have
hyperkinetic movements at specific areas of the
facial mimics.

There is not a rule or a standard technique for
the injection of botulinum toxin (BT). To reach a
natural result, it is necessary to understand facial
muscle dynamics.

Facial Muscles

We need to have in mind the synergistic and antag-
onistic action of the muscle complexes at the face,
but first of all, know exactly their location, func-
tion, origin, and insertion (Altruda Filho et al.
2005; Gardner et al. 1978; Haddock et al. 2009).

The frontalis and occipitalis venter of the
frontalismuscle originates at the galea aponeurotica
of the skull and inserts at the orbicularis oculimus-
cle. At its anterior portion, themuscle divides in pair
and is joined by the superficial fascia. This pair can
get together at the medial part of the frontal region
near the hair implantation; they can extend in differ-
ent ways, and they are responsible for different
patterns of the frontal mimics from one individual
to the other changing the botulinum toxin dosage
and sites of injection depending on the extension of
the muscle. It raises the eyebrows and wrinkles of
the frontal area. Figure 1 shows a very good example
of the galea aponeurotica between the muscle bun-
dles, area that does not need BT injection in patients
that have this muscle pattern.

Fig. 1 Figure 1 shows a very good example of the galea
aponeurotica between the muscle bundles, area that does
not need BT injection in patients that have this muscle
pattern
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Corrugator Supercilii

The corrugator supercilii originates (Gardner
et al. 1978) at the internal and anterior orbital
margin, superior and medial to the nose, and
inserts at the frontalis muscle and the superciliary
skin. Its contraction pulls the eyebrow together
and downward leading to the glabellar hyperki-
netic lines – the frown lines (Fig. 2).

They are intimately related to the orbital sep-
tum and to the palpebrae elevator muscle. And
this is the most frequent reason for the lid ptosis
after BT treatment near the glabellar area, and this
proximity is shown on Fig. 3.

Procerus Muscle

The procerus muscle originates (Haddock et al.
2009) from the nasal bone at the glabella and
inserts at the forehead skin. This muscle pulls
down the medial part of the eyebrow and is
responsible for the horizontal wrinkles at the gla-
bellar area (Fig. 1) and when long or hypertrophic
is also responsible for the nasal horizontal lines
that are a challenge for the cosmetic treatment.

Orbicularis Oculi

The orbicularis oculi muscle (Altruda Filho et al.
2005; Gardner et al. 1978; Haddock et al. 2009;
Sobotta and Becher 1977) originates from the
palpebral and orbital ligament and joins to the

horizontal fibers of the nasalis muscle (Fig. 4)
and inserts at the lateral palpebral raphe. It is a
circular muscle that acts like a sphincter, and it
arises from the nasal part of the frontal bone, from
the anterior surface and borders of a short fibrous
band, and from the frontal process of the maxilla
in front of the lacrimal groove. The lateral portion
of the orbicularis oculi pulls down the eyelid. It is
responsible for the closure of the eyelids and the
crow’s feet lines.

The orbicularis oculi pars inferior orbitalis
closes the lids and squeezes them against the eye
and originates at the lacrimal bone, frontal process
of the maxillae, the skin around the orbit and is
also responsible for the lower lid lines.

This muscle can be wide in some individuals; it
can reach the eyebrow and cover the malar area
being responsible of the very long crow’s feet lines

Fig. 2 The corrugator supercilii pulls the eyebrow together and downward leading to the glabellar hyperkinetic lines –
the frown lines

Fig. 3 The corrugator muscles are intimately related to the
orbital septum and to the palpebrae elevator muscle. The
yellow arrow shows the levator palpebrae muscle
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that can go on until the preauricular and also to the
inferior temporal area. The perioral and periorbital
round muscle acting like a sphincter has a different
response to BT; one injection does relax that part of
the muscle, not all of it. If we inject botulinum
toxin A, for example, it will relax about 1 cm at
that location and not the role muscle as a unit.

When we analyze these wrinkles for BT injec-
tion, we understand that they need to be treated per
area, as at the crow’s feet, medial ocular or
nasociliary area adding the procerus and nasalis
muscle contraction and lower eyelid lines sepa-
rately. These lines can also extend inferiorly and
laterally until the zygomatic arch and the eyebrow
superiorly and medially with a synergetic action of
the corrugators.

We need to consider the ocular fad pads
(improving or worsening their extrusion), the lym-
phatic drainage (edema), and the lacrimal gland
(dry eyes) as a consequence of an excessive BT
injected in too many points or with a high dosage.

Temporalis Muscle

The temporalismuscle (Sobotta and Becher 1977)
is a mastication muscle, not a mimics muscle. It
lies at the temporal fossa, covers the temporal

bone, and is superior to the zygomatic arch. Bot-
ulinum toxin to relax this muscle is indicated for
patients with bruxism who have hypertrophic
masseter added to a temple hypertrophy. BT is
also indicated to relax the temporalis muscle for
migraine treatment. The temporalis muscle arises
from the deep part of the temporal fascia and the
temporal fossa (superficial layer) passing medi-
ally to the zygomatic arch and the deep layer
arising from the sphenoidal tuberculae and
inserting onto the margins and medial side of the
coronoid process and the temporal crest of the
mandible. It elevates and retracts the mandible.

Pterygoid Muscle

The lateral pterygoid or external pterygoid is a
muscle of mastication with two bundles. It lies
superiorly to the medial pterygoid. At the lower
part of the temporal area we consider the medial
and lateral pterygoid muscle (superior and infe-
rior bundle). The superior bundle of the ptery-
goid lateral muscle originates from the lateral
part of the lateral sheet of the pterygoid process
and the facies temporalis alaris majoris ossis
sphenoidalis and inserts at the temporomandib-
ular joint. The inferior bundle originates at the
lateral facies of the lateral pterygoid plate, pyra-
midal process of the palatine, and the maxillary
tuberosity inserting at the fovea pterygoidea
(Altruda Filho et al. 2005; Haddock et al. 2009;
Sobotta and Becher 1977). The muscle protracts,
moves laterally, and stabilizes the articular disc and
the opening of the mouth. The medial pterygoid
muscle originates from the facies lateralis of the
pterygoid process, fossa pterygoidea, and the pyra-
midal process of the palatine and the maxillary
tuberosity inserting at the medial side of the mandi-
ble angle and elevates the mandible and acts syner-
gistically with the masseter (Tamura 2010a, b).

Nasalis and Depressor Septi Nasi

At the nasal region, the nasalis muscle has two
bundles, one that inserts at the nasal alae (dilates
the nostrils) and the transversal area of the nasal

Fig. 4 Orbicularis oculi and its wide distribution around
the eyelid
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dorsum – the dilator naris muscle (compress the
nostrils) (Fig. 5). The depressor septi nasi (Fig. 6)
is a vertical fasciculus from the maxilla superior to
the central incisor tooth and it passes upward
along the median line of the upper lip and inserts
into the mobile part of the nasal septum. It inter-
acts with the movement of the nasal tip and the
upper lip, shortening the upper lip and depressing
the tip of the nose during the smile. We inject BT
in the nasalis muscle (transverse part) to minimize
the bunny lines and in the alar part (dilator naris)
to control the dilation of the nostrils and the size of
the nostrils opening. The injection in the depres-
sor septi nasi muscle softens the wrinkle and
retraction of the upper lip, especially concerning
the gummy smile with a short vertical length of
the upper lip (Tamura 2010a, b).

Musculus Levator Labii Superioris
Alaeque Nasi

The levator labii superioris alaeque nasi muscle
(Fig. 7) elevates the superior lip and the nasal
alae, helps to dilate the nostrils, originates from
the frontal maxillae process, and inserts at the
nostrils and the superior lip. The treatment of
this muscle is a key point for the success when
we are treating the wide and complete gummy

smile that shows the molar teeth. Botulinum
toxin injected at this sight smoothens the
nasolabial fold. We suggest that the injection site
should be at the bundle that inserts at the nostril,
medial to an imaginary line between the nasal area
and not laterally (Tamura 2010a).

Levator Labii Superioris

The levator labii superioris (Sobotta and Becher
1977) elevates the superior lip and originates at
the infraorbital margin of the maxilla foramen
inserting to the superior lip. Relaxing this muscle

Fig. 5 At the nasal region, the nasalis muscle has two
bundles, one that inserts at the nasal alae 1 (dilates the
nostrils) and the transversal area of the nasal dorsum – the
dilator narismuscle (compress the nostrils) 2 and number 3
is the levator labii superioris alaeque nasi muscle

Fig. 6 The depressor septi nasi is a vertical fasciculus
from the maxilla superior to the central incisor tooth, and it
passes upward along the median line of the upper lip and
inserts into the mobile part of the nasal septum

Fig. 7 The levator labii superioris alaeque nasi muscle
elevates the superior lip and the nasal alae and helps to
dilate the nostrils
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we treat the gummy smile at the medial part of the
superior lip; relaxing it too much leads to patient
dissatisfaction, so lower BT dosage injection is
advisable

Zygomaticus Minor and Major

The muscle zygomaticus minor pulls the upper lip
upward and outward and is innervated by the
facial muscle (Fig. 8). It originates at the zygo-
matic bone posterior to the zygomaticomaxillary
suture and inserts at the orbicularis oris of the
upper lip and with the zygomaticus major muscle
draws the lips corners upward and outward. The
major originates from the temporal process of the
zygomaticus bone and inserts at the angle of the
mouth (Altruda Filho et al. 2005; Sobotta and
Becher 1977; Tamura 2010a, b). It is very impor-
tant to be precise to not inject in these muscles
unless the drop and relaxation of the smile is the
aim, for instance, when we want to give symmetry
to a patient with facial paralysis.

The risorius muscle (Albinus muscle, Santo-
rini muscle) pulls outward and laterally the angle
of the mouth lengthening the rima oris. Risorius
muscle originates from the platysma, the masse-
ter, and the fascia parotidea and inserts at the
orbicularis oris and the skin at the corner of the
mouth. Zygomaticus major and minor as well as
risorius can be relaxed with BT to soften the

nasolabial fold and the wrinkles on the cheek
area. When these muscles are treated certainly
the smile will change drastically.

Musculus Levator Anguli Oris, Levator
Labii, and Orbicularis Oris

The muscle that elevates the mouth angle is the
levator anguli oris, which originates from the
canine fossa, deeply to the levator labii, and
inserts at the mouth angle. Around the lips, the
orbicularis oris (Fig. 9) sits at the mouth rima,
very superficially and inserts at the skin and the
lips mucosa (Altruda Filho et al. 2005; Gardner
et al. 1978; Sobotta and Becher 1977). This mus-
cle contracts as a sphincter, and the BT injection
does relax only parts of it and not all of it. If we
are wondering to treat the upper and the lower
lip, injections must be apart and even along the
upper lip; mostly injections are made equally one
side and the other side. As shown in Fig. 9, we
must remember that it is very superficial and thin,
though the injections must be also very superficial
and near the vermillion of the lip. The superficial
injection also avoids relaxing the other muscles of
the lower face as the elevators (zygomaticus major
and minor, levator labii superioris, levator labii
superioris alaeque nasi muscle), the depressors
labii (with mentalis muscle), and the mouth angle
(depressor anguli oris muscle).

Fig. 8 Musculus
Zygomaticus minor and
major
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Buccinator Muscle and Masseter

The cheek muscle, buccinator is located posteri-
orly to the oral fat and originates from the poste-
rior pterygomandibular raphe and the posterior
portion of the alveolar portion and inserts at the
angle of the mouth, interspersing with portions of
the orbicularis oris (Altruda Filho et al. 2005;
Gardner et al. 1978; Sobotta and Becher 1977).
Buccinator flattens the cheek, keeps its tension,
retracts the angle of the mouth and is part of the
mastication muscle group also helping to suck and
whistle. It is intimately related to the tongue and
the orbicularis oris muscle keeping the food
between the teeth and the oral cavity. When BT
relaxes this muscle or its paralysis due to a Frey’s
syndrome, the food accumulates at the oral vesti-
bule. We need to remember this muscle when
treating the masseter with BT to not inject too
deep at the buccinator muscle.

Masseter (Fig. 10) lies at the parotideomasseteric
area and does have a superficial and a deep bundle.
The superficial part originates at the inferior margin
of the two-thirds anterior zygomatic arc and the
deep portion originates at the internal side of
the posterior third and the deep bundle inserts
along the lateral branch of the mandible; its main
action is to elevate the mandible and is consid-
ered as the most powerful muscle of the human
body. Understanding masseteric hypertrophy
with or without bruxism is a key for the new
concept of contouring the lower face.

Depressor Anguli Oris (DAO), Depressor
Labii, and Mentalis

The muscular layer of the chin comprehends the
depressor anguli oris, the depressor labii, and the
mentalis muscle (Altruda Filho et al. 2005; Gard-
ner et al. 1978; Sobotta and Becher 1977). The
origin of the depressor anguli oris is the base of
the anterior mandible (first molar to the mental
tubercle), and it inserts at the mouth angle and
other lip muscles. It is the most superficial of the
group and the most lateral of the mandible (refer-
ence for BT injection) which pulls down the cor-
ner of the mouth.

The depressor labii originates at the base of the
mandible (over to the origin of the depressor

Fig. 10 Masseter muscle lies at the parotideomasseteric
area and does have a superficial and a deep bundle

Fig. 9 Around the lips the orbicularis oris sits at the mouth rima, very superficially and inserts at the skin and the lips
mucosa
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