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Introduction

Botulinum toxin can be used for various purposes to enhance neck aesthetics,
addressing concerns such as platysmal bands, optimizing the cervicomental angle,
preventing worsening of horizontal neckline and decolletage lines during aging,
submandibular gland hypertrophy, and hypertrophied superior trapezius muscle.
Understanding the anatomy of muscles such as the trapezius, platysma, and subman-
dibular gland is crucial for achieving desirable outcomes with botulinum toxin
administration. Techniques for injecting botulinum toxin into these muscles are
discussed, emphasizing safety and efficacy. Specific injection points and methods
are detailed for treating platysmal bands, optimizing the cervicomental angle,
addressing submandibular gland hypertrophy, and managing hypertrophied superior
trapezius muscle. Careful consideration of anatomical landmarks and potential com-
plications is essential for successful botulinum toxin injections in these areas.

toxin offers a versatile approach to attaining a more youthful
neck appearance. Its application can target various concerns

Age-related changes in the neck region can manifest as the
accumulation of submental fat, decreased skin firmness
leading to a reduced cervicomental angle, bone resorption,
and the development of jowls, ultimately resulting in com-
promised neck contours.'-? The concept of a “youthful neck”
typically denotes a well-defined cervicomental angle ranging
from approximately 105 to 120 degrees, ideally forming a 90-
degree angle along the submental line (=Fig. 1). Botulinum
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including platysmal bands, optimizing the cervicomental
angle, preventing the exacerbation of horizontal neck and
décolletage lines with age, submandibular gland hypertro-
phy, and hypertrophied superior trapezius muscle3~
(=Fig. 2). Attaining an aesthetically pleasing neck appear-
ance necessitates a comprehensive understanding of the
pertinent musculature, encompassing the trapezius, pla-
tysma muscle, and submandibular gland, approached from
an anatomical standpoint. This article explores the anatomi-
cal features of these structures and investigates the effects of
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Fig. 1 The figure exhibits an illustrative representation elucidating
the cervicomental angle, highlighting characteristics emblematic of
an ideal neck contour. The illustration showcases a distinct delinea-
tion of the mandibular border, shaping an angle falling within the
spectrum of 105 to 120 degrees.

botulinum toxin administration on them. Informed consent
was obtained from all cases involved in the article.

Posterior Platysmal Band

Hypertrophied
Superior Trapezius m.

Upper extension of
platysma m.

Platysma m.

Lower extension of
platysma m.

Fig. 3 The figure depicts the origin of the platysma muscle from the
fascial structure of the pectoralis major and anterior deltoid muscles.
It extends downward toward the lower face integrating smoothly with
the superficial musculoaponeurotic system.

Platysma Muscle

The platysma muscle, located superficially in the neck region,
occupies a significant anatomical space and plays a crucial role
in facial expression dynamics. Its superior segment facilitates
the downward movement of the cheeks and the widening of
thelips, while the inferior segment contributes to the elevation
of neck skin®® (~Figs. 3-5). Originating from the fascial
connections of the pectoralis major and anterior deltoid

~——— Blunt Cervicomental Angle

Aggravation of horizontal neckline

Anterior Platysmal Band

Decolletage line

Fig. 2 This figure illustrates the potential applications of botulinum toxin administration, which may encompass addressing various conditions
including submandibular gland hypertrophy, platysmal bands, hypertrophied superior trapezius muscle, optimization of the cervicomental
angle, and prevention of the exacerbation of horizontal neckline and decolletage line during the aging process.
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Fig. 4 The image presents a panoramic view of ultrasonography,
showcasing a longitudinal image captured from the midpoint of the
mandibular border.

muscles, the platysma muscle extends inferiorly towards the
lower face, integrating with the superficial musculoaponeur-
otic system (SMAS). Variability exists in its distribution, with
some individuals lacking its presence in the lower middle neck

Tips on Neck Aesthetics with Botulinum Toxin Hu et al.

area, exhibiting partial presence in the upper region, and
displaying fibers crossing the submental area. In aesthetic
terminology, it is commonly referred to as the superficial
cervical fascia, encompassing adipose tissue, lymph nodes,
nerves, and vessels.?

The platysma muscle partially overlies the sternocleido-
mastoid muscle, with the interstitial space filled by the
superficial cervical fascia, comprising fibroareolar connec-
tive tissue, while the deep cervical fascia lies beneath.®10-14

Yi et al utilized ultrasonography to investigate the anatom-
ical characteristics of the platysma muscle and its role in the
formation of platysmal bands. Their investigation, involving 24
participants exhibiting neck bands, conducted ultrasono-
graphic assessments in both resting and contracted states,
supplemented by examinations on cadaveric specimens to
measure muscle thickness at various locations. Their findings
revealed that during contraction, the anterior and posterior
borders of the platysma muscle exhibited increased thickness
compared to the middle portion, forming a convex contour.
However, muscle thickness remained relatively constant at
rest. Contraction predominantly influenced the medial and
lateral margins, particularly in posterior bands, suggesting
that interventions targeting platysmal bands should concen-
trate on the muscle’s anterior and posterior borders.>'"

Botulinum toxin represents the primary nonsurgical modal-
ity for addressing platysmal bands and serves as a postoperative
adjunct to minimize the likelihood of band recurrence. Typically,
botulinum toxin injections yield favorable outcomes, particu-
larly in the management of vertical platysmal bands.'> Howev-
er, horizontal lines on the neck, which are congenital, exhibit
less responsiveness to botulinum toxin treatment in compari-
son to vertical bands. Nevertheless, the management of hori-
zontal necklines is feasible through temporary paralysis of the
platysma muscle, which often exerts downward traction on the
lower face and subcutaneous neck tissue.'® Additionally, aging-

Platysma m.
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Fig. 5 The figure displays a panoramic view of ultrasonography, illustrating a horizontal image obtained from the midpoint between the

mandibular border and clavicle.
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related contracture of the platysma muscle may result in a
cervicomental angle exceeding 120 degrees. Botulinum toxin
injections can optimize this angle and prevent exacerbation of
the horizontal neckline (~Fig. 6). Moreover, platysma muscle
contraction in the lower region contributes to the appearance of
décolletage lines around the sternal region, which can also be
ameliorated through botulinum toxin injections. Numerous
authors have proposed diverse injection techniques for the
platysma muscle to mitigate signs of aging, advocating specific
injection sites tailored to individual indications.*'”~%!

Platysmal Band

Assessment

Before administering the injection to assess the platysmal
band, direct the patient to turn their head to one side, raise
their chin, and reveal their lower teeth. This evaluation
should be performed twice, once for each side, holding the
muscle bands with your nondominant hand while injecting
the botulinum toxin directly into them.

Injection Points and Tips

Each injection point receives 2 units of Letibotulinum toxin
type A, with five injection points per band spaced approxi-
mately 1 inch apart. Evaluation of platysmal bands is crucial,
commencing with patient instruction to create a melancholy
facial expression by vigorously pulling down on the corners of
the mouth to hyperactivate the platysma muscle. Subsequent-
ly, botulinum toxin is injected directly into the muscular
bands, targeting five points ranging from below the jawline
to the clavicle (~Fig. 7). To minimize the risk of inadvertent
effects on neighboring anatomical structures, intradermal or

Fig. 6 The illustration of the phenomenon where the platysma
muscle contracts, resulting in a wider cervicomental angle and
contributing to neck sagging. Upon injection of botulinum toxin into
the platysma muscle, relaxation occurs, leading to the creation of a
more curved neckline when viewed laterally.

Archives of Plastic Surgery  Vol. 51 No. 5/2024 © 2024. The Author(s).
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subdermal injection is advised to prevent the paralysis of
swallowing muscles, potentially leading to dysphagia, and to
avoid affecting the sternocleidomastoid muscle.

Complications

Bruising is the most commonly encountered adverse reac-
tion. If blood vessels are ruptured, immediate pressure
application for 5 minutes is advised. Excessive dosage can
sometimes lead to dysphonia, dysphagia, and weakness in
neck muscles as a result of botulinum toxin spreading into
underlying muscles. Xerostomia may occur due to botulinum
toxin diffusion into the submandibular gland. Dysphonia
typically involves a “high-tone disturbance.” Diffusion of
botulinum toxin into neck supporting muscles can result
in difficulty controlling neck movement. Additionally,
patients with cervical neck disk issues may experience
worsened symptoms due to weakened neck support muscles.

Horizontal Neckline Alleviation and
Cervicomental Angle

Assessment

Most patients who attend the clinic with concerns regarding
horizontal necklines exhibit noticeable symptoms before any
formal assessment. To conduct a comprehensive evaluation
of horizontal necklines, it is essential to instruct the patient
to intentionally retract their chin, with the goal of producing
a distinct double chin.

Injection Points and Tips

In addition to targeting the injection points for the platysmal
bands, the central area of the platysma muscle can also be

o v

Fig.7 Thefigure demonstrates the injection technique for botulinum
toxin, where 2 units (U) are administered per point. Five points are
injected along each band, with a spacing of approximately 2cm
between eachinjection site. A total of 40 units are utilized for both the
anterior and posterior bands. To prevent paralysis of swallowing
muscles and potential dysphagia, as well as to avoid affecting the
sternocleidomastoid muscle, intradermal or subdermal injection is
recommended. CL, clavicular line; MB, mandibular border.
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Fig. 8 The figure illustrates the option for additional injections in the middle portion of the platysma muscle, apart from the platysmal band
injection points. One (A) to two (B) more vertical lines can be targeted for injection, with each point receiving 2 units (U) of botulinum toxin. The
total units administered may range from 60 to 80 units depending on individual patient factors. An intradermal or subdermal injection is
recommended for these additional injections. CL, clavicular line; MB, mandibular border.

injected with one to two additional vertical lines. Each
injection point is administered 2 units of botulinum toxin
(=~Fig. 8). The total dosage may vary between 60 and 80 units,
depending on the specific needs of the individual patient. For
safety and effectiveness, intradermal or subdermal injection
is recommended. This approach is particularly advantageous
for patients seeking improvement in horizontal necklines
and enhancement of the cervicomental angle (~Fig. 9). A
practical demonstration of the injection technique is avail-
able in =Video 1.

Video 1

Demonstration of treating platysmal bands with injec-
tion points. Online content including video sequences
viewable at: https://www.thieme-connect.com/products/
ejournals/html/10.1055/s-0044-1788284.

Complications

Complications associated with botulinum toxin injections into
the platysma muscle include ecchymosis/hematoma, which
commonly arises owing to the superficial positioning of the
extrajugular vein and anterior cervical vein, rendering them
prone to injury during injection. A previous study documented
a 5% incidence of mild dysphagia and a 1% incidence of neck
weakness subsequent to botulinum toxin injections.'”

Jawline (Nefertiti) Lift

Injection Points and Tips

To enhance the jawline, each injection site receives 2 units of
botulinum toxin. A total of 20 units of botulinum neurotoxin
(BoNT) are administered on each side. The injections are con-
ducted along two lines: one positioned directly above the lower
border of the mandible, and another below the line connecting
the corner of the mouth (cheilion) and the earlobe. Each line

Fig. 9 The figure depicts the case of a 45-year-old woman who underwent two cycles of botulinum toxin injections for jawline lifting and
alleviation of the horizontal neckline. The injections were administered at a 3-month interval between each cycle. The photographs show the
before (A) and after (B) treatment outcomes from a 45-degree viewing angle.
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Fig. 10 The figure demonstrates the technique for jawline lifting
using botulinum neurotoxin injections. Two units (U) are administered
per point, totaling 20 U of botulinum neurotoxin per side. The
injections are performed in two lines, spaced at a distance of two
finger widths. One line is positioned directly above the mandibular
lower border (MB), while the other line is placed below the line
connecting the cheilion (Ch) and ear lobule (EL).

consists of five injection sites spaced 2 cm apart. To prevent
diffusion into the depressor labii inferioris muscle, injections
along the lower border of the mandible should be delivered
above the marionette line, at approximately a 45-degree angle
from the corner of the mouth. Injection of BoNT for jawline
elevation is recommended at the subdermal or intradermal
levels (=Fig. 10). The patient’s case involves jawline elevation
and cervicomental angle injection (=Fig. 11). A practical dem-
onstration of the injection technique is provided in =Video 2.

Video 2

Demonstration of treating jawline lifting. Online con-
tent including video sequences viewable at: https:/fwww.
thieme-connect.com/products/ejournals/html/10.1055/s-
0044-1788284.

Complications

When administering injections for jawline treatment, it is
vital to ensure accurate placement to prevent the activation
of muscles such as the risorius, depressor anguli oris, or
depressor labii inferioris muscles, which could cause an
asymmetric smile. Prior assessment of patients is necessary
to determine if the risorius muscle is activated during
smiling, and injections should be avoided in such cases.

Submandibular Gland

Botulinum toxin is commonly utilized to target the subman-
dibular gland, with the aim of reducing the visibility of its
irregular jawline contour. This treatment serves both aes-
thetic and functional purposes, particularly in the manage-
ment of hypersalivary diseases (~Fig. 12).2 Situated within
the submandibular triangle, the submandibular gland ranks
as the second largest among the three major salivary glands.
While it typically contributes approximately 70% of saliva at
rest, its secretion diminishes in favor of the parotid gland
when stimulated. In the treatment of excessive salivation
using botulinum toxin, injections are directed toward both
the parotid and submandibular glands.?3-2°

Given its proximity to swallowing muscles and its smaller
volume relative to the parotid glands, accessing the subman-
dibular gland for botulinum toxin injections poses chal-
lenges. Consequently, only a fraction of BoNT is typically
administered into the submandibular gland. The adminis-
tration of botulinum toxin injections for submandibular
gland treatment entails the risk of complications, including
dysphagia and bruising. These complications often arise due
to the passage of facial vessels over the gland and the
presence of the lingual nerve beneath it, underscoring the
importance of considering anatomical factors during the
procedure.?®

Adverse outcomes may result if botulinum toxin is inad-
vertently injected into muscles other than the targeted
submandibular gland. To mitigate such risks, precise injec-
tions should be directly administered into the submandibu-
lar gland based on a comprehensive understanding of
anatomy, with treatment initiated using a conservative

Fig. 11 The figure presents the case of a 36-year-old woman undergoing botulinum toxin treatment for horizontal neckline alleviation and
cervicomental angle optimization. The treatment involved a single session of botulinum toxin injection. The photographs depict the before (A)
and 3 months after (B) outcomes of the botulinum toxin treatment from a lateral view.

Archives of Plastic Surgery  Vol. 51 No. 5/2024 © 2024. The Author(s).
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Fig. 12 The figure illustrates the bulky appearance of the jawline resulting from hypertrophy of the submandibular gland (A). Additionally, it
includes a dissected image (B) showing the lower border of the mandible in cadaveric dissection, where the platysma muscle and cervical fascia

have been removed.

BoNT dosage. Additionally, careful consideration should be
given to the potential impact of repeated short-term BoNT
injections, which may trigger antibody production and com-
promise treatment efficacy.

Recent anatomical studies have identified specific injec-
tion sites within certain muscles guided by external anatom-
ical landmarks. In a study conducted by Lee et al, the primary
aim was to delineate the anatomical landmarks of the
submandibular gland to facilitate BoNT injections.?’ Investi-
gating 34 submandibular glands from 20 cadavers, Lee et al
established a designated safety zone for injecting botulinum
toxin into the submandibular gland, positioned between 20
and 35% from the mandible angle when viewed from below.
Additionally, it should be located 1.5 cm below the inferior
line of the mandible, with the needle inserted to a depth of
2.0 cm from the skin surface. While their findings generally
corresponded with our study, 14 specimens deviated from
their specified range in terms of accuracy.?®

Assessment

The submandibular gland can be located effectively by using
a vertical line intersecting the lateral canthus as a guide.
Following this line from the lateral canthus, gently place the
index finger beneath the mandibular border and palpate the
mass, pulling posteriorly while assessing the tactile
sensation.

Injection Points and Tips

It is advisable to utilize a 0.5-inch needle for intrasubman-
dibular injections. Targeting the vertical line intersecting the
lateral canthus as the injection point ensures safety, even
when positioned at the anterior portion of the submandibu-
lar gland, which represents approximately one-third of the
medial side of the gland. This location helps avoid potential
vascular damage. Additionally, it is essential to exercise
caution when injecting immediately below the mandibular
border, as it may pose risks to vascular structures. Therefore,
it is recommended to inject at a distance of 2 cm from the
border to minimize such risks (see ~Fig. 13),%° particularly in
the absence of ultrasound guidance. The dosage of botulinum
toxin units for injections depends on the size of the subman-

dibular gland, typically ranging from 15 to 30 units per side.
Letibotulinum toxin type A is administered per injection
point, with one injection point. The botulinum toxin is
diluted with 2.5 mL of normal saline to achieve a concentra-
tion of 4 U/0.1 mL (refer to =Video 3).

Video 3

Demonstration of treating submandibular gland in-
jection with botulinum neurotoxin. Online content in-
cluding video sequences viewable at: https://www.
thieme-connect.com/products/ejournals/html/10.1055/s-
0044-1788284.

\r====

Fig. 13 The figure depicts the ideal injection points for the sub-
mandibular gland. These points are located where a vertical line
intersects the lateral canthus and aligns approximately 2 cm away
from the inferior border of the mandible. This location is considered
optimal for injection as there are no facial arteries or veins running
over it, minimizing the risk of complications.

Archives of Plastic Surgery  Vol. 51 No. 5/2024 © 2024. The Author(s).
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During intraglandular injections, it is crucial to observe any
pain sensations reported by the patient upon needle insertion
and botulinum toxin injection. It is important to verify that the
patient experiences this sensation during the injection process.

Complications

Administering botulinum toxin injections for submandibular
gland treatment may result in complications such as dys-
phagia and bruising, given the passage of facial vessels over
the gland and the presence of the lingual nerve beneath it.
These complications often occur due to a lack of awareness of
the anatomical factors involved in the procedure.26 Undesir-
able outcomes can occur if the botulinum toxin is inadver-
tently injected into muscles other than the targeted
submandibular gland. To prevent such effects, precise injec-
tions should be directly administered into the submandibu-
lar gland based on anatomical understanding, and treatment
should commence with a low dose of botulinum toxin.

Trapezius Muscle

Body contouring with botulinum toxin often targets specific
muscle groups, including the superior trapezius, triceps
brachii, quadriceps, and gastrocnemius muscles.>30-37
Among these, the superior trapezius muscle is frequently
the focus of botulinum toxin injections.>® An enlarged supe-
rior trapezius muscle can create the impression of a shorter
neck and overly muscular shoulders, which may be a cos-
metic concern, particularly among women in the general
population. This enlargement can pose challenges when
wearing off-the-shoulder clothing that exposes the should-
ers and neckline. Originating from the occipital protuber-
ance, nuchal ligament, and ligamentum nuchae of C7-T12
vertebrae, the trapezius muscle inserts on the lateral third of
the clavicle, acromion process, and spine of the scapula.
Comprising superior, middle, and inferior portions, its pri-
mary functions include posture maintenance and assistance
in scapular movements. Motor innervation is predominantly
provided by the spinal accessory nerve.>®

Zhou et al*? evaluated the aesthetic outcomes of a single
botulinum toxin injection for bilateral hypertrophy of the
superior trapezius muscles. While most participants experi-
enced satisfactory body contouring results, 7% did not show
significant improvement, possibly due to factors such as
incorrect injection sites or insufficient dosage.

Bae et al*' documented a considerable reduction in
muscle thickness of the superior trapezius following a single
botulinum toxin injection. The hyperactivity of the superior
trapezius muscle is often associated with lifestyle factors
such as prolonged use of computers and smartphones in
hunched postures,*>*> leading not only to aesthetic con-
cerns but also to the development of shoulder pain over time.

Previous studies have employed botulinum toxin injec-
tions into the trapezius muscle, with dosages ranging from
10 to 50 units and targeting one to five injection
sites.#0:41:46-48 galavati et al*® reported that the thickness
of the superior trapezius muscle ranged from 10 to 13 mm
(=Fig. 14), gradually decreasing to 3 to 6 mm in the lower

Archives of Plastic Surgery  Vol. 51 No. 5/2024 © 2024. The Author(s).
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trapezius region. Botulinum toxin typically diffuses up to 2 to
4cm from the injection site.”? To mitigate overspreading,
multiple injections may be considered.

Yi et al® employed a modified Sihler method to investigate
intramuscular neural distribution within the trapezius
muscles, analyzing 16 specimens. They identified distinct
neural distribution patterns in the superior trapezius muscles,
with the highest arborization observed at specific horizontal
and vertical fractions within each muscle region. Botulinum
toxin injections should be administered at these arborized
sections. For the upper trapezius, the most arborized pattern
was located horizontally from 1/5 to 2/5 and vertically from
2/10 to 4/10. Care should be taken to avoid injecting the area
horizontally from 2/5 to 3/5 and vertically from 2/10 to 4/10,
corresponding to the nerve entry point, to prevent nerve
damage. Potential complications, such as pneumothorax
resulting from the shallow depth from the skin surface to
the rib cage, and bilateral contraction of the superior trapezius
leading to nerve compression due to compensatory hypertro-
phy of deeper extensor muscles, should be considered by
health care providers during injection administration.

Hypertrophied Trapezius

Assessment

A well-developed trapezius muscle can create the illusion of a
shorter neck and less aesthetically pleasing shoulder contours,
while also contributing to the perception of a relatively larger
face. Extended periods of slouching over electronic devices,
such as computers or smartphones, can exacerbate the con-
traction of the trapezius muscle, leading to muscle hypertro-
phy, as well as potential occurrences of myalgia and migraines.
It is crucial to inquire about these factors from the patient
before proceeding with treatment. This is why botulinum
toxin injections into the trapezius muscle are considered for
migraine management. To assess the thickness and sensitivity
of the superior trapezius, instruct the patient to shrug their
shoulders while gently pinching the muscle between their
thumb and index finger.

Injection Points and Tips
To address wrinkles, a standard dosage of 100 units of
botulinum toxin is mixed with 2.5mL of normal saline,
resulting in a concentration of 4 U/0.1 mL. Conversely, for
body contouring purposes, the same 100 units are dissolved
in a larger volume of 5mL, comprising 4.8 mL of normal
saline and 0.2 mL of epi-lidocaine, resulting in a concentra-
tion of 2 U/0.1 mL. This increased reconstitution volume aids
in the effective diffusion of botulinum toxin into the expan-
sive muscles, while the addition of 0.2 mL of epi-lidocaine
(1:100,000 epinephrine) impedes the rapid dispersion of
botulinum toxin into the systemic circulation via the
muscle’s rich vascular network. Typically, a 0.5-inch
(1.25cm) 30-gauge needle is used for these procedures.
Botulinum toxin administration should target each arbor-
ized section within the upper trapezius muscle. The most
arborized pattern is situated lateral to the contour of the
neckline. For precise targeting, imaginary lines are drawn
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Fig. 14 The figure presents an ultrasonographic observation of the superior trapezius muscle. The depth from the epidermis to the rib measures
approximately 2 cm in this instance. Therefore, a needle length of 0.5 inch would be appropriate for targeting the trapezius muscle.

from the lateral contour of the neckline to the clavicular
border when viewed from the frontal perspective. These
areas should be the focus for botulinum toxin injection.
The authors recommend targeting the medial half for injec-
tion, as the lateral half carries a risk of damaging the
accessory spinal nerve (highlighted in green), which enters
at this point. The authors utilized 10 U of Letibotulinum
toxin, with each injection point receiving 10 units (refer
to =Fig. 15). The patient case involves a hypertrophied
superior trapezius muscle, depicted before and after treat-
ment (~Fig. 16). A practical demonstration of the injection
technique is provided in =Video 4.

Video 4

Demonstration of treating upper trapezius injection
with botulinum neurotoxin. Online content including
video sequences viewable at: https://www.thieme-
connect.com/products/ejournals/html/10.1055/s-0044-
1788284.

Complications

Discomfort due to muscle weakness is a common complica-
tion, often resolving within 2 months. It is crucial to adjust
the dosage based on the muscle size to minimize this effect.

Additionally, mild adverse symptoms such as stiffness and a
feeling of heaviness may occur. However, more severe com-
plications like pneumothorax have been reported in patients
receiving injections, especially with deep injections, often
linked to the inherent lack of precision in blind techniques.”’
Furthermore, injury to the spinal accessory nerve trunk can
result in unilateral trapezius palsy.52

Conclusion

Age-related changes in the neck area, such as the accumula-
tion of submental fat and decreased skin firmness, often
result in undesirable aesthetic effects like reduced cervico-
mental angles and the emergence of jowls. Botulinum toxin
injections present a versatile solution for addressing various
concerns associated with aging neck appearance, including
platysmal bands, optimizing cervicomental angles, and min-
imizing horizontal neckline and decolletage lines (~Table 1).
A comprehensive understanding of the anatomical charac-
teristics of relevant structures, such as the platysma muscle,
is crucial for achieving optimal outcomes with botulinum
toxin treatments.

Injection techniques targeting platysmal bands involve
precise placement of botulinum toxin to effectively mitigate
signs of aging. Strategic injections along the middle portion
of the platysma muscle can also aid in alleviating the
horizontal neckline and optimizing cervicomental angles.
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Lateral Contour of Neck Line

o T —

® 10U -

Clavicular border

Fig. 15 The figure outlines the recommended approach for administering botulinum toxin injections to the upper trapezius muscle. Injection
should be targeted at each arborized section, with particular emphasis on the most arborized pattern located lateral to the contour of the
neckline. Imaginary lines drawn from the frontal view, aligning with the lateral contour of the neckline and clavicular border, aid in identifying the
injection sites. The authors suggest injecting in the medial half to avoid potential damage to the accessory spinal nerve, which enters at
this point (highlighted in green). A total of 10 units of letibotulinum toxin are used, with each injection point receiving 10 units.

RSS2y s s e

Fig. 16 The figure illustrates the case of a 34-year-old woman presenting with a chief complaint of hypertrophied trapezius. She underwent one
session of botulinum toxin therapy. Panel (A) displays the condition before the treatment, while panel (B) shows the outcome 3 months

after the treatment.

Additionally, injections for jawline lifting can enhance over-
all neck appearance by targeting specific points along the
mandibular border.

Complications associated with botulinum toxin injections
into the platysma muscle, such as ecchymosis/hematoma and
dysphagia, highlight the importance of careful injection techni-
ques and patient assessment to minimize adverse effects.
Similarly, administering botulinum toxin injections to the sub-
mandibular gland necessitates attention to anatomical consid-
erations to avoid complications like dysphagia and bruising.

Injections targeting the superior trapezius muscle aim to
address aesthetic concerns related to muscle hypertrophy,

Archives of Plastic Surgery  Vol. 51 No. 5/2024 © 2024. The Author(s).

especially in individuals with shortened necks and promi-
nent shoulders. A thorough understanding of the anatomical
distribution of nerves within the trapezius muscle is crucial
for avoiding adverse effects such as nerve damage and
pneumothorax.

Overall, botulinum toxin injections offer a valuable non-
surgical option for achieving a youthful neck appearance,
provided they are administered with precision and consid-
eration of anatomical factors. Collaborative efforts between
healthcare providers and patients are essential for tailoring
treatment approaches to individual needs and achieving
optimal aesthetic outcomes.
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Table 1 The table provides a concise summary of key injection points

Hu et al.

Facial region

Injection technique and points

Typical complications

Platysmal band

It starts with the patient’s head turned to one side
and chin up. Inject 2 units of botulinum toxin at five
points per band, from below the jawline to the
clavicle, spaced about an inch apart. Target the
anterior and posterior borders

Bruising is common

Excessive dosage can cause
dysphonia, dysphagia, and neck
muscle weakness

Horizontal neckline and
cervicomental angle

Additional injections in the central platysma
muscle; 2 units per injection point vertically along
the neck. Total dosage of 60 to 80 units depending
on patient needs.

Bruising and potential dysphagia
from affecting swallowing muscles,
should avoid sternocleidomastoid
muscle to prevent complications

Jawline (Nefertiti) lift

2 units of botulinum toxin per injection along two
lines: one above and one below the mandible,
spaced 2 cm apart, avoiding depressor muscles for
symmetry

Misplacement can activate risorius or
depressor muscles causing an
asymmetric smile

Submandibular gland

Use a 0.5-inch needle for injections, targeting the
gland via a vertical line intersecting the lateral
canthus; 15 to 30 units per side, injected
intraglandularly to avoid surrounding muscular
structures.

Bruising and dysphagia if botulinum
toxin spreads to swallowing muscles.
Proper anatomical knowledge is
crucial to avoid complications

Trapezius muscle

Dosages range from 10 to 50 units targeting one to
five sites across the muscle to address hypertrophy
and migraine symptoms. The most arborized

sections of the muscle are targeted to avoid nerve

Discomfort, stiffness, potential
pneumothorax, and risk of unilateral
trapezius palsy if the spinal accessory
nerve is damaged

damage

Authors’ Contributions

All authors have reviewed and approved the article for
submission.

Conceptualization: K-H.Y.

Writing—original draft preparation: H.H., S-B.K,, JW., LK.
W.C,, KW.ALL.

Writing—review and editing: O.S., AJ., M.C.C,, J-S.K.
Visualization: H.H., S-B.K., J.W.

Supervision: K-H.Y.

Ethical Approval
This study was conducted in compliance with the Decla-
ration of Helsinki.

Patient Consent
Consent was received from donors and the families of the
deceased patients before beginning the dissection.

Funding
None.

Conflict of Interest
None declared.

Acknowledgments

The authors sincerely thank those who donated their
bodies to science for anatomical research. The results of
such research can aid in mankind’s overall knowledge,
which can improve patient care. Therefore, these donors
and their families deserve the greatest gratitude.

References

N

N

w

N

(€]

a

~

[}

o

-
-

Matarasso A, Matarasso SL, Brandt FS, Bellman B. Botulinum A
exotoxin for the management of platysma bands. Plast Reconstr
Surg 1999;103(02):645-652, discussion 653-655

Barbarino SC, Wu AY, Morrow DM. Isolated neck-lifting proce-
dure: isolated stork lift. Aesthetic Plast Surg 2013;37(02):
205-209

Yi KH, Lee H]J, Choi Y], Lee K, Lee JH, Kim HJ. Anatomical guide for
botulinum neurotoxin injection: application to cosmetic shoulder
contouring, pain syndromes, and cervical dystonia. Clin Anat
2021;34(06):822-828

Yi K-H, Lee J-H, Lee K, Hu HW, Lee HJ, Kim HJ. Anatomical proposal
for botulinum neurotoxin injection targeting the platysma mus-
cle for treating platysmal band and jawline lifting: a review.
Toxins (Basel) 2022;14(12):868

Yi KH, Lee HJ, Lee JH, et al. Sonoanatomy of the platysmal bands:
what causes the platysmal band? Surg Radiol Anat 2023;45(11):
1399-1404

Bae JH, Youn KH, Hu KS, Lee JH, Tansatit T, Kim HJ. Clinical
implications of the extension of platysmal fibers on the middle
and lower face. Plast Reconstr Surg 2016;138(02):365-371
Minelli L, Wilson JL, Bravo FG, et al. The functional anatomy and
innervation of the platysma is segmental: implications for lower
lip dysfunction, recurrent platysmal bands, and surgical rejuve-
nation. Aesthet Surg J 2023;43(10):1091-1105

Kim H]J, Hu KS, Kang MK, Hwang K, Chung I[H. Decussation patterns
of the platysma in Koreans. Br J Plast Surg 2001;54(05):400-402
Baur DA, Williams ], Alakaily X. The platysma myocutaneous flap.
Oral Maxillofac Surg Clin North Am 2014;26(03):381-387
Daane SP, Owsley JQ. Incidence of cervical branch injury with
“marginal mandibular nerve pseudo-paralysis” in patients un-
dergoing face lift. Plast Reconstr Surg 2003;111(07):2414-2418
Trévidic P, Sykes ], Criollo-Lamilla G. Anatomy of the lower face
and botulinum toxin injections. Plast Reconstr Surg 2015;136(5
Suppl):845-91S

Archives of Plastic Surgery  Vol. 51 No. 5/2024 © 2024. The Author(s).

457



458

Tips on Neck Aesthetics with Botulinum Toxin

12

20

21

22

23

24

25

26

27

28

29

30
31

32

33

Archives of Plastic Surgery  Vol. 51

Connell BF, Shamoun JM. The significance of digastric muscle
contouring for rejuvenation of the submental area of the face.
Plast Reconstr Surg 1997;99(06):1586-1590

McKinney P. The management of platysma bands. Plast Reconstr
Surg 1996;98(06):999-1006

Rohrich R], Pessa JE. The subplatysmal supramylohyoid fat. Plast
Reconstr Surg 2010;126(02):589-595

Trévidic P, Criollo-Lamilla G. Platysma bands: is a change needed
in the surgical paradigm? Plast Reconstr Surg 2017;139(01):
41-47

Lee JH, Park YG, Park ES. A prospective observational study of the
effectiveness and safety of botulinum toxin in the horizontal neck
lines. Aesthetic Plast Surg 2018;42(05):1370-1378

Sugrue CM, Kelly JL, McInerney N. Botulinum toxin treatment for mild
to moderate platysma bands: a systematic review of efficacy, safety,
and injection technique. Aesthet Surg ] 2019;39(02):201-206

de Almeida ART, Romiti A, Carruthers JDA. The facial platysma and
its underappreciated role in lower face dynamics and contour.
Dermatol Surg 2017;43(08):1042-1049

Matarasso A, Matarasso SL. Botulinum A exotoxin for the man-
agement of platysma bands. Plast Reconstr Surg 2003;112(5
Suppl):138S-140S

Prager W, Bee EK, Havermann I, Zschocke I. Incobotulinum toxinA
for the treatment of platysmal bands: a single-arm, prospective
proof-of-concept clinical study. Dermatol Surg 2015;41(Suppl 1):
S88-592

Rohrich R], Savetsky IL, Cohen JM, Avashia Y]. Effective treatment
of platysma bands with neurotoxin. Plast Reconstr Surg Glob
Open 2020;8(06):e2812

Petracca M, Guidubaldi A, Ricciardi L, et al. Botulinum Toxin A and
B in sialorrhea: long-term data and literature overview. Toxicon
2015;107(Pt A):129-140

Armstrong MA, Turturro MA. Salivary gland emergencies. Emerg
Med Clin North Am 2013;31(02):481-499

Ono K, Morimoto Y, Inoue H, Masuda W, Tanaka T, Inenaga K.
Relationship of the unstimulated whole saliva flow rate and
salivary gland size estimated by magnetic resonance image in
healthy young humans. Arch Oral Biol 2006;51(04):345-349
Scott J. Age, sex and contralateral differences in the volumes of
human submandibular salivary glands. Arch Oral Biol 1975;20
(12):885-887

Choi DY, Bae H, Bae JH, Kim HJ, Hu KS. Effective locations for
injecting botulinum toxin into the mentalis muscle; cadaveric and
ultrasonographic study. Toxins (Basel) 2021;13(02):13

Lee JH, Lee BN, Kwon SO, Chung RH, Han SH. Anatomical localiza-
tion of submandibular gland for botulinum toxin injection. Surg
Radiol Anat 2010;32(10):945-949

So ]I, Song DH, Park JH, et al. Accuracy of ultrasound-guided and
non-ultrasound-guided botulinum toxin injection into cadaver
salivary glands. Ann Rehabil Med 2017;41(01):51-57

Yi KH, Kim SB, Hu H, An HS, Hidajat IJ, Lim TS, Kim H]J. Ultrasono-
graphic study of the submandibular gland for botulinum neuro-
toxin injection. Dermatol Surg. 2024 May 7. Epub ahead of print
Seo KK. Botulinum Toxin for Asians. Springer; 2017

Han KH, Joo YH, Moon SE, Kim KH. Botulinum toxin A treatment
for contouring of the lower leg. ] Dermatolog Treat 2006;17(04):
250-254

Oh W], Kwon TR, Oh CT, Kim YS, Kim BJ. Clinical application of
botulinum toxin a for calf hypertrophy followed by 3-dimensional
computed tomography. Plast Reconstr Surg Glob Open 2018;6
(02):e1071

Yi K-H, Lee H-], Seo KK, Kim HJ. Intramuscular neural arborization
of the latissimus dorsi muscle: application of botulinum
neurotoxin injection in flap reconstruction. Toxins (Basel)
2022;14(02):107

No. 5/2024 © 2024. The Author(s).

Hu et al.

34

35

36

37

Yi K-H, Lee K-L, Lee J-H, et al. Elucidating intramuscular neural
distribution of the quadratus lumborum muscle to propose an
optimal trigger point injection for myofascial pain syndrome
2022

Yi KH, Lee HJ, Lee JH, Seo KK, Kim HJ. Application of botulinum
neurotoxin injections in TRAM flap for breast reconstruction:
intramuscular neural arborization of the rectus abdominis mus-
cle. Toxins (Basel) 2021;13(04):13

Yi KH, Lee HJ, Seo KK, Kim HJ. Botulinum neurotoxin injection
guidelines regarding flap surgeries in breast reconstruction. J
Plast Reconstr Aesthet Surg 2022;75(01):503-505

Yi KH, Lee JH, Kim HJ. Intramuscular neural distribution of the
serratus anterior muscle: regarding botulinum neurotoxin injec-
tion for treating myofascial pain syndrome. Toxins (Basel) 2022;
14(04):14

38 Jeong SY, Park KY, Seok ], Ko EJ, Kim TY, Kim BJ. Botulinum toxin

39

40

41

42

43

a4

45

46

47

48

49

50

51

52

injection for contouring shoulder. ] Eur Acad Dermatol Venereol
2017;31(01):e46-e47

Kohan EJ, Wirth GA. Anatomy of the neck. Clin Plast Surg 2014;41
(01):1-6

Zhou RR, Wu HL, Zhang XD, et al. Efficacy and safety of botulinum
toxin type a injection in patients with bilateral trapezius hyper-
trophy. Aesthetic Plast Surg 2018;42(06):1664-1671

Bae JH, Lee ]S, Choi DY, Suhk ], Kim ST. Accessory nerve distribu-
tion for aesthetic botulinum toxin injections into the upper
trapezius muscle: anatomical study and clinical trial: reproduc-
ible BoNT injection sites for upper trapezius. Surg Radiol Anat
2018;40(11):1253-1259

Kleine BU, Schumann NP, Bradl |, Grieshaber R, Scholle HC. Surface
EMG of shoulder and back muscles and posture analysis in
secretaries typing at visual display units. Int Arch Occup Environ
Health 1999;72(06):387-394

Mirbagheri SS, Rahmani-Rasa A, Farmani F, Amini P, Nikoo MR.
Evaluating Kyphosis and Lordosis in students by using a flexible
ruler and their relationship with severity and frequency of
thoracic and lumbar pain. Asian Spine ] 2015;9(03):416-422
Snijders CJ, Hermans PF, Niesing R, Jan Kleinrensink G, Pool-
Goudzwaard A. Effects of slouching and muscle contraction on the
strain of the iliolumbar ligament. Man Ther 2008;13(04):325-333
Caneiro JP, O’Sullivan P, Burnett A, et al. The influence of different
sitting postures on head/neck posture and muscle activity. Man
Ther 2010;15(01):54-60

Dodick D, Blumenfeld A, Silberstein SD. Botulinum neurotoxin for
the treatment of migraine and other primary headache disorders.
Clin Dermatol 2004;22(01):76-81

Dodick DW, Turkel CC, DeGryse RE, et al;PREEMPT Chronic
Migraine Study Group. OnabotulinumtoxinA for treatment of
chronic migraine: pooled results from the double-blind, random-
ized, placebo-controlled phases of the PREEMPT clinical program.
Headache 2010;50(06):921-936

Alter KE, Wilson NA. Botulinum Neurotoxin Injection Manual.
2015

Singh D, Choudhary A, Garg A. Flexible and robust piezoelectric
polymer nanocomposites based energy harvesters. ACS Appl
Mater Interfaces 2018;10(03):2793-2800

Ramirez-Castaneda J, Jankovic ], Comella C, Dashtipour K, Fer-
nandez HH, Mari Z. Diffusion, spread, and migration of botulinum
toxin. Mov Disord 2013;28(13):1775-1783

Ahiskalioglu EO, Alici HA, Dostbil A, Celik M, Ahiskalioglu A, Aksoy
M. Pneumothorax after trigger point injection: a case report and
review of literature. ] Back Musculoskeletal Rehabil 2016;29(04):
895-897

Chandawarkar RY, Cervino AL, Pennington GA. Management of
iatrogenic injury to the spinal accessory nerve. Plast Reconstr
Surg 2003;111(02):611-617, discussion 618-619



