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INTRODUCTION TO BOTULINUM TOXIN

When botulinum toxin began to be 
used for aesthetic purposes, it was 
first used on the upper third of the 
face, which is the area most affected 
by ageing, neglecting its use on the 
lower areas of the face. Later, and ac-
tually not all that long ago, it was also 
injected into the middle and lower 
thirds of the face (fig. 1).
Consequently, in this chapter we will 
look at the anatomy of the upper third 
of the face, the middle third and the 
lower third, topographically subdivi-
ding the areas usually subject to injec-
tion with botulinum toxin.

General details on muscles
The whole face is covered by the skin 
and, underneath, the subcutaneous 
tissue, areas that are not usually af-
fected by botulinum toxin. However, it 
should be noted that facial skin differs 
significantly from one area to another. 
For example, the skin of the eyelids is 
the thinnest and most delicate on the 
whole body, while that of the top of 
the head and the temporo-occipital re-
gion is much, much thicker. Other are-
as could be defined as histologically 
similar to the rest of the body.
It is a well-known fact that the target 
of botulinum toxin is muscle tissue, so 
we are going to devote these pages 
mainly to the study of the muscles tar-
geted by botulinum toxin infiltration.
Most muscles are attached to the 

skeleton by means of fibrous structu-
res called “tendons”. If the tendon is 
cylindrical, it is called a tendon, but if it 
is flat, it is called an aponeurosis. Ten-
dons and aponeuroses are supporting 
structures or connecting structures.
There are other muscular forms that 
do not originate from the skeleton but 
are embedded in the subcutaneous 
tissue of the face and neck. These 
are called mimetic muscles and inclu-
de the superficial aponeurotic muscle 
system (SMAS), which consists not 
only of muscles but also of fibrous la-
minae (septa), which divide the face 
into loggias.
Muscles vary in shape and the striated 
muscles, those responsible for move-
ment, can be named according to their 
shape (e.g.: triangular, rhomboid), the 
number of their parts or bellies (e.g.: 
biceps, triceps or quadriceps) and, la-
stly, their morphological characteristics 
(e.g.: major, minor).
Muscles usually shorten during con-
traction and lengthen during exten-
sion. It is also important to remember 
that muscles can be divided into ago-
nists and antagonists, and this must 
be taken into account especially when 
using botulinum toxin, so that their 
contraction and flexion capacities are 
used in order to prevent asymmetries. 
Other muscle functions (e.g.: rotation, 
abduction, etc.) are of no relevance for 
the use of botulinum toxin.

MORPHODYNAMIC ANATOMY
Giuseppe Sito
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Figure 1 The three facial districts
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Figure 4 The frontalis muscle

Figure 5 The glabella
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Figure 6 The corrugator supercilii muscle

Figure 7 The action of the corrugator supercilii muscle

corrugator supercilii muscle
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Figure 8 The bundles of the orbicularis oculi muscle

Figure 9 The formation of wrinkles around the eyes
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Figure 10 Fat pads

Figure 11 The levator palpebrae superioris muscle
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Figure 16 The muscles of the lower third of the face

Figure 17 The orbicularis oris muscle 
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Figure 18 The levator labrii superioris muscle

The neck region is limited to the area 
between the cervical-cephalic line 
which, passing through the lower mar-
gin of the mandible, extends backwards 
to the external occipital protuberance, 
and a lower line, the cervical-thoracic 
line, which extends backwards from the 
jugular incisura to the spinous process 
of the 7th cervical vertebra (C7), over the 
margin of the clavicle (fig. 19).
There are numerous neck muscles, but 
the only muscle of interest in terms 
of the use of botulinum toxin is the 
platysma muscle.
The platysma muscle (fig. 3), also known 

as the superficial neck muscle, belongs 
to the group of cutaneous muscles, tho-
se which, like the mimetic muscles, do 
not engage with the skeleton, but run 
through the thickness of the skin. From 
the subcutaneous connective tissue and 
from the aponeurosis which covers the 
pectoralis major muscle in the chest, ap-
proximately level with the second rib, it 
runs up the clavicle, crosses the side of 
the neck and ends above the mandible, 
with anterior fibres running towards the 
corner of the mouth and with posterior 
fibres which merge with the aponeurosis 
covering the parotid gland above the 

NECK

levator labrii superioris muscle
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facial expression muscles and their 
hypertonia) does not reflect their real 
nature, which is gentle and calm, so-
metimes hinting at what is known as 
Minotaur Syndrome, as described in 
scientific literature in the field of pla-
stic surgery. This syndrome describes 
the discrepancy between the indivi-
dual’s true personality and the nega-
tive appearance of their face, which 
often leads to a series of social pro-
blems and difficulties in interpersonal 
relations (fig. 22).
After treatment with botulinum toxin, 
it has been shown that several psycho-
social parameters such as self-esteem, 
quality of life, confidence and self-per-
ception are improved. It is possible to 

objectify the results with various as-
sessments, examples being the Global 
Aesthetic Improvement Scale (Gais), 
the Sat-p Test, which assesses subjec-
tive satisfaction and quality of life, 
the Face-Q Aesthetics Scale, the Ro-
senberg Self-Esteem Scale (Ses), and 
the Whoqol-Bref, which assesses the 
perception of quality of life. These are 
very simple tests that can be admini-
stered quickly and filled in by the pa-
tient before treatment and at subse-
quent check-ups. A series of questions 
(with attribution of specific scores to 
the answers) is used to investigate 
various parameters linked to self-per-
ception, improvement after treatment, 
satisfaction, and self-esteem, mostly 

Figure 21 Mephistophelian eyebrow
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covering the psychological, physical, 
psychophysical, professional, and re-
lational areas.
Lastly, the patient should be reassu-
red during the medical examination. 
This can be achieved by talking about 
muscle relaxation instead of paralysis, 
about botulinum protein instead of 
“poison” (many people associate bo-
tulinum toxin with this concept), and 
about the result of a rested face in-
stead of an expressionless face. Em-
phasis should be placed on the fact 
that a correct technique with the 
right modulation and personalisation 
on the anatomic-clinical and gender 
characteristics of the patient, calibra-
ted according to age and degree of 

ageing, performed by a specialist, of-
fers a guarantee of harmonious and 
natural results.
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Figure 22 Minotaur syndrome
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Figure 4 Injection points to obtain a forehead lift

Treatment of forehead wrinkles: 
drawing and standard injection 
technique

VIDEO 3.1

Treatment of forehead wrinkles: 
drawing and injection technique 
using a 33 G/9 mm needle

VIDEO 3.2
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CLINICAL CASES

BEFORE

AFTER

<

>

Figure 26 Same patient, dynamic, before and thirty days after treatment of crow’s 
feet with botulinum (right side)
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CLINICAL CASES

n CLINICAL CASE 1

BEFORE

AFTER

<

>

Figure 3 Patient treated with the microbotulinum technique. Pictures before and 15 
days after treatment
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to other facial muscles of the ipsilateral 
hemiface [5,7]. 
There is a primary form, which is much 
more frequent, and a secondary form, 
which is related to facial nerve dama-
ge along its course from the pontoce-
rebellar angle to the parotid gland [7]. 
Botulinum toxin is considered to be a 
first-choice therapy in this condition, 
with an efficacy of 76% to 100% [5,8]. 
The effect lasts about three months 
and the latency of efficacy lasts about 
seven days [5]. It starts with injection of 
the orbicularis oculi, favouring the pre-
tarsal portion, as already mentioned 

for blepharospasm (tab. 2) [8]. There 
are two primary serotypes of botulinum 
toxin commercially available for use in 
facial hemispasm, BTX-A and BTX-B. 
BTX-A is that most commonly used and 
includes onabotulinumtoxin-A (ona-
BoNT-A, Botox), abobotulinumtoxin-A 
(aboBoNT-A, Dysport) and incobotu-
linum toxin-A (incoBoNT-A, Xeomin). 
The standard dose ranges from 10 to 
20 units of aboBoNT-A and 2.5-5 units 
of onaBoNT-A, injected at 2-10 sites 
[7]. IncoBoNT-A and onaBoNT-A are 
typically diluted to a concentration of 5 
U/0.1 cc, aboBoNT-A to 20 U/0.1 cc [3].

Figure 2a Topographical anatomy of the facial muscles involved in hemifacial spasm
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The subcutaneous facial muscles can be 
identified using superficial landmarks, 
while the injection of deeper muscles 
can be performed correctly using ultra-
sound or electromyographic guidance. 
The injection points always include the 
orbicularis oculi and then, depending 
on the hyperactive sites in the patient, 
the zygomaticus major, corrugator su-
percilii, frontalis and procerus muscles 
as appropriate  (tab. 2, fig. 2) [7]. 
Techniques for injecting the orbicularis 
oculi are similar to those for blepharo-
spasm (fig. 1) [3].
Reported side effects include pto-

sis, diplopia, blurred vision, dry eyes, 
dysphagia, swelling or bruising of the 
eyelid, nausea, conjunctival redness 
and facial asymmetry [5,8]. The latter 
can become more pronounced with 
treatment of the zygomaticus muscle, 
particularly when smiling, causing 
problems in the retraction of the lip; 
injection of the contralateral zygoma-
ticus muscle can counterbalance the 
asymmetry [3,7].

Cervical dystonia
Cervical dystonia, also known as spa-
smodic or spastic torticollis, is the most 

Figure 2b Most common injection points in hemifacial spasm
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for the effectiveness of botulinum to-
xin injection has yet to be fully under-
stood [20].
The use of BTXa in bruxism is an off-
label therapy. There is not yet enou-
gh evidence in literature to define a 
standardised approach, so no clinical 
protocols or recommended dosages 
are available.
Consequently, the incomplete under-
standing of the pharmacological acti-
vity of botulinum toxin results in a lack 
of clinical protocols and standardisa-
tion of doses and dilutions of toxins 
available in the pharmacopoeia and 
on the market. This has led to exten-
sive variability in the protocols repor-

Treatment of bruxism

VIDEO 10.1

Figure 8 Masseter muscle injection sites
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ted by the different studies found in 
literature, with dosages ranging from 
8 to 100 Botox Units (BUCs) used to 
treat the masseter muscle and up to 
25 BUCs injected into the temporalis 
muscle, while injection into the medial 
pterygoid muscle is rarely reported 
(figs. 8-9) [21].
The difference in dosage between the 
two muscles is due to their size, as the 
masseter muscles, being larger, requi-

re more units of BoNT-A to achieve the 
therapeutic effect.
The effect of BTX-A is transient and 
limited to the area around the injec-
tion, as are the most common adverse 
effects of treatment that remain local, 
such as sensitivity and mild skin reac-
tion at the injection site. More rarely, 
reversible adverse effects such as he-
adache, dysphonia, dysphagia and xe-
rostomia have been reported [22].

Figure 9 Temporalis muscle injection sites (anterior portion)
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