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ABSTRACT ' Instituto Boggio, Sao Paulo (SP),
The search for aesthetic procedures aimed at the loss of submental definition is increasing. A correct diag- Brazil.

nosis is imperative for successful treatment and the reduction of complications. Localized adiposity, skin
flaccidity, and loss of bone structure are the main findings. A treatment algorithm was discussed in this
review, remembering, of course, the possibility of combined and sequential treatments for better results.
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A busca por procedimentos estéticos voltados para a perda de definicao do submento é crescente. Um correto diagndstico
¢ imperativo para o sucesso do tratamento e redugdo das complicagoes. Adiposidade localizada, flacidez cutdnea e perda
da estrutura éssea sdo os principais achados. Um algoritmo de tratamento foi discutido nesta revisdo, lembrando-se,
claro, da possibilidade de tratamentos combinados e sequenciais para melhores resultados.
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INTRODUCTION

The loss of definition of the submental region is popu-
larly called a double chin. This complaint has been increasin-
gly frequent, mainly due to changes in life habits, especially the
great exposure to cameras, whether for occupational reasons,
in videoconferences, or for personal motives, in social media.'

The growing search for aesthetic procedures for this re-
gion has promoted the trivialization of treatments with impreci-
se indications, without the correct diagnosis, and, consequently,
with high rates of complications.

The definition loss of the submental contouring has se-
veral etiologies that can often be associated and, thus, be consi-
dered multifactorial."* To deem the etiology of the finding and
then associate it with the correct treatment(s) is the key to avoi-
ding unsatisfactory results and minimizing complication rates.

This study aims to review the literature to promote a
critical analysis for a correct diagnosis of the loss of submental
definition and create an algorithm to propose an adequate tre-
atment.

The main causes of submental contour loss are localized
adiposity, skin flaccidity, and bone support loss (structural).

Understanding the anatomy of the cervicomental region
is crucial for the correct diagnosis and therapeutic planning. The
lower border of the mandible, the anterior border of the sterno-
cleiddomastoid muscle, the submental septum, the hyoid bone,
and the thyroid cartilage delimit the cervicomental region. The
sternocleidomastoid muscle into anterior and posterior triangles
divides this area.

In the anterior triangle, we find the submental triangle,
which is a single triangle of the neck, delimited by the body of
the hyoid bone and the anterior bellies of the digastric muscle.
It is the most important area in defining the contour of the face
and is also the most affected by aging and adipose tissue accu-
mulation. Therefore, it is the focus of most treatments that aim

to improve the cervicomental angle.'??

Localized adiposity

The accumulation of fat in the submental region is one
of the most frequent complaints of patients, and can be corre-
lated with obesity, genetic conditions, life habits, and acquired
lipodystrophies.*

Treatment consists of removing excess fat, either by sur-
gical methods, such as liposuction (still considered the gold stan-
dard) or minimally invasive methods.

Among the minimally invasive methods, we can highli-
ght injection lipolysis (popularly known as enzymes) and cryo-
lipolysis.

Skin sagging

The natural aging process, the law of gravity, and weight
fluctuations, constantly influence the skin in this region. The
clinical finding is palpation without an increase in the volume
of adipose tissue, but an overhanging, atrophic, and flaccid skin,

causing damage to the contour of the area.’

This finding, in addition to the etiological conditions
mentioned above, can also be considered secondary, resulting
from treatments involving localized adiposity, which did not
evolve with adequate skin retraction.

‘When skin flaccidity is the patient’s diagnosis, minimally
invasive treatments become focused on skin quality, that is, on
collagen biostimulators, whether injectables, threads, or tech-
nologies.

We highlight calcium hydroxyapatite, poly-L-lactic
acid, and polydioxanone (PDO) threads among the injectable
collagen biostimulators. Among the technologies, we spotlight
microfocused ultrasound and radiofrequency.

Structural

The structural cause is the etiology related to the loss of
bone support. It can be congenital, due to underdevelopment
of the lower third of the face, or acquired, due to the bone
aging process, which becomes more accelerated with the loss
of dentition.®

Poor mandibular contour and/or hypomentonism are
the two major structural causes and, once again, must be pro-
perly evaluated and treated. The replacement of these segments
in a minimally invasive, simpler, and safer way is done with
hyaluronic acid fillers.”

Figure 1 proposes a diagnostic algorithm and its respec-
tive treatment, recognizing that multifactorial causes are often
found and, therefore, should be treated together or through se-
quential treatment protocols.

With this algorithm, it is easy and reasonable to indicate
the appropriate treatments, considering the individual experien-
ce of each professional as well as access to the different therapeu-
tic modalities mentioned here.

Treatment of localized adiposity with submental
liposuction

Submental fat liposuction is a minor surgical method that
can be performed in an outpatient setting, with local anesthe-
sia, or in a hospital setting associated with other procedures.
The surgical technique eliminates excess adipose tissue from the
subcutaneous tissue of the cervical region, improving the ne-
ck’s contour and definition with effective and lasting results and
minimal downtime. Thus, this procedure is the gold standard.

The 1deal patient for liposuction is young, has good skin
quality, lacks sagging, and has loss of cervical contour secondary
to the accumulation of fat in the submental and submandibular
region. The patient needs to understand that liposuction does
not replace weight loss. Although, unlike body indication, pa-
tients with a BMI above the ideal also benefit from the aesthetic
results of liposuction in this region.”

The upper and lower margins of the fat compartment
and its lateral limits must be demarcated. The limits of the ster-
nocleidomastoid muscle (SCM) must be respected and serve as
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FIGURE 1: Diagnostic algorithm for loss of submental definition and their respective treatments

an anatomical reference for vascular structures of the neck. It is
also essential to define the region between the lower border of
the mandible and the anterior margin of the masseter muscle,
where the marginal nerve of the mandible is more superficial.3

The incisions are planned according to each patient’s adi-
posity distribution and in most cases a single submental puncture
is sufficient. Additional punctures in the insertion of the earlobe
bilaterally can be used, as an exception, by more experienced
professionals, due to a higher vascular risk.

Infiltration of the area is conducted with modified Klein’s
solution, prepared using saline solution, lidocaine, bupivacaine,
and adrenaline 1:250,000. Infiltration is performed with a 2-2.
mm Klein cannula until the area becomes tumescent. It is recom-
mended to wait 10-15 minutes before starting liposuction so that
the vasoconstrictor effect of adrenaline takes place, thus reducing
the risk of bleeding and bruising. The liposuction technique must
respect the subcutaneous plane, always above the platysma mus-
cle. The surgeon introduces the cannula through the hole in the
neck in slight hyperextension, and guides its path with the con-
tralateral hand, controlling its tip throughout the procedure to
protect the deep planes from possible violations. Short cannulas of
2 mm to 3 mm in caliber are recommended, always with the ho-
les facing downwards. Dermal lesions or superficial liposuctions
can result in skin necrosis and surface irregularities, respectively.’

Compressive dressing and/or surgical mesh are recom-
mended to avoid the formation of seromas and hematomas, and

for adequate skin adhesion to the deep tissues. Skin retraction
varies according to the individual characteristics of each patient
but in the foreseeable possibility of little skin retraction and re-
sidual sagging, technologies aimed at skin tightening can be in-
dicated for intraoperative use, such as diode laser, plasma jet, or
radiofrequency.

Lymphatic drainage should be performed by a trained
professional and started in the early postoperative period. Proper
technique and frequency are essential for rapid recovery and
to avoid complications such as fibrosis. Serious complications
are rare, including marginal mandibular nerve neuropathy and
vascular injuries. Bleeding, seroma, residual flaccidity, irregula-
rities, and banding are the most frequent complications.

Submental liposuction is a simple, fast, and safe procedu-
re,” which allows the definitive resolution of the accumulation
of subcutaneous fat in the submental region and has a high level
of satisfaction (Figure 2).

Treatment of localized adiposity with lipolytics

The two main injectable lipolytic agents are deoxycholic
acid and phosphatidylcholine, which can be used separated or
combined for synergistic effects. Sodium deoxycholate is a bile
salt with similar detergent properties used to solubilize phos-
phatidylcholine. It plays a central role in the emulsification and
digestion of fats in the intestine. Ionic detergents such as deoxy-
cholate disrupt membrane integrity by introducing their polar
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FIGURE 2: Submental fat liposuction: before (A) and after (B)

hydroxyl groups into the hydrophobic core of the bilayer, lea-
ding to membrane collapse into mixed micelles of phospholipids
and detergent molecules.'?

Phosphatidylcholine is a glycerophospholipid that facili-
tates the emulsification of fats, allowing absorption and transport
of fat. The mechanism of subcutaneous fat lysis by phosphati-
dylcholine is still the subject of studies. It has been postulated
that it stimulates lipases and breaks down triglycerides into fatty
acids and glycerol."

The combination of both has a synergistic action and
causes vacuolization of the adipocyte, leading to its destruction
and elimination by phagocytosis. It 1s speculated that deoxycho-
late in monotherapy promotes immediate and accentuated fat
necrosis, with essential fibrotic effects, while its association with
phosphatidylcholine it promotes a more organized fat necrosis.
Therefore, the most common formulations comprise the two
active ingredients in concentrations ranging from 2.5-5% for
phosphatidylcholine and 2.5-4.7% for sodium deoxycholate.

The selection of the ideal patient is essential for a good
result. Treatment works best for soft fat compared to hard or
fibrous fat. The latter is found more often found in young wo-
men and men.

The application technique i1s relatively simple. The fat
compartment is demarcated according to the following ana-
tomical parameters: submental sulcus anteriorly, hyoid bone
posteriorly, and a line that descends from the oral commissu-
res laterally. After the delimitation of the area, injection points
equidistant 1 cm from each other are marked. A safety zone is
demarcated between 1 cm and 1.5 cm from the mandibular bor-
der, a region that should not be treated, under the risk of injury
to the marginal nerve of the mandible (Figure 3)."

After adequate asepsis with alcoholic chlorhexidine, in-
jections of 0.2 mL per point in the subcutaneous plane are per-
formed, using a 1 mL syringe and a 30 G x 13 mm needle. The
bi-digital pinch of the fat increases the assertiveness of the appli-
cation depth, which should be from 6 mm to 10 mm. An avera-
ge volume of 3-5 mL (30-50 mg) per session is recommended,
avoiding extrapolating the total volume of 10 mL in the same
application (corresponding to 100 mg of deoxycholate). Three
to five sessions, at least four weeks apart, should be encouraged
for best results (Figure 4)."

Edema, erythema, and mild pain are frequent and start
within the first five minutes post-injection and last an average
of 24-48 hours. Paresthesias can last longer, like two weeks.
Severe complications, such as mandibular marginal nerve injury,
manifest clinically with smile asymmetry, but fortunately, most
resolve spontaneously. Skin ulcerations may occur as a result of
superficial applications.

Treatment of localized adiposity with cryolipolysis
Cryolipolysis is a technique that applies cooling to the skin sur-
face to promote the lysis of adipocytes, in this case, pre-platys-
mal adipocytes. The safety of non-invasive technology is related
to the higher susceptibility of adipose tissue to injury by cooling,
to the detriment of other tissues such as the skin, due to its water
content. Studies prove the ability to reduce the submental fat
layer by around 20%."

In vivo, histopathological studies showed that cryolipoly-
sis induces cellular apoptosis on the third day, with an inflamma-
tory response between the third and 14th day, and subsequent
phagocytosis by macrophages between the 14th and 30th day.
In the following two-three months, there is a thickening of the
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FIGURE 3: Demarcation for the treatment of submental fat with lipolytics

interlobular septa and a significant loss of fat cells.

The FDA approved its use in the submental region in
2015, and studies have shown that cryolipolysis is a safe, com-
fortable, and effective treatment for reducing submental fat.
The main adverse events are hematoma, erythema, edema, and
paresthesia. Paradoxical adipose hyperplasia is an adverse event
described with an incidence of 1:20,000 treatments and is more
related to men,12, and should be treated with liposuction.

Treatment of sagging with calcium hydroxyapatite
Injectable calcium hydroxyapatite is a valuable tool with

biostimulating properties, that is, the production of collagen and
elastic fibers, in addition to an excellent ability to retract the
skin. Hydroxyapatite stands out in neck treatment since it can
increase skin thickness, something very desired for this region,
associated with improved elasticity, especially with great safety,
especially regarding the formation of nodules.' '

The neck is usually treated with higher dilution when
compared to the face. A 1:4 dilution 1s usually effective and
safe for this procedure. A syringe containing 1.5 mL of a pro-
duct receives 6 mL of diluent (a lidocaine and saline solution).
Vectorized figures are drawn covering the entire region, and
the application is performed through linear retroinjections in
the subdermal plane using a 22 g microcannula (Figure 5)."7
Usually, three sessions, with intervals of 30 days, are recom-
mended for better results (Figure 6). The massage performed
immediately by the injector, associated with home self-massage
twice a day for seven days, is indicated for better distribution
and homogenization of the product.'

Treatment of sagging with poly-L-lactic acid

Poly-L-lactic acid is another tool for injectable neck
biostimulation. As with calcium hydroxyapatite, neck region
treatment is considered body therapy and therefore requires a
higher dilution than that for facial treatment.'®

The recommended dilution for neck treatment with
poly-L-lactic acid provides a final total volume of 16 mL, and
the protocol of prior or immediate dilution can be followed.">'®
The distribution of the diluted product in the area to be treated
follows the fanning-type application technique, preferably with
a microcannula, in the subdermal plane. Post-application massa-
ge care follows the same criteria as previously recommended for
calcium hydroxyapatite.

Nodules are the main complication regarding the injec-
table biostimulator, especially poly-L-lactic acid.19 Fortunately,

FIGURE 4: Treatment of submental fat with lipolytics: before (A) and after (B) - four sessions with 30-day intervals
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FIGURE 5: Demarcation of the application of calcium hydroxyapatite in the
neck at a dilution of 1:4 with the use of vectorized figures

most are more palpable than visible and self-limiting without
any treatment. Visible nodules can be treated with a vigorous
massage, intranodular injection of distilled water with or wi-
thout lidocaine, associated with massage to dilute the product,
and, in refractory cases, intranodular injection of 5-fluorouracil
and corticosteroids. Granulomas manifest as inflammatory no-
dules and are even rarer.

Treatment of sagging with polydioxanone (PDO) threads

PDO threads (polydioxanone monofilament) are absor-
bable sutures that will be absorbed while stimulating collagen
production, once positioned in the tissue. The traction threads
have cones that anchor the skin and subcutaneous tissue, thus
allowing lateral traction of the submentum sagging also genera-
ting a biostimulus as they are reabsorbed. Its positioning in the
correct plan in this region requires the professional’s high degree
of expertise. Otherwise, irregularities and skin pinch may oc-
cur in addition to the risk of damage to noble structures in the
subplatysmal plane.?’

FIGURE 6: Treatment of submental skin sagging with calcium hydroxyapatite. One syringe per session. Total of two sessions. A - pre-treatment; B - one

On the other hand, straight threads applied in a juxta-
dermal plane in hashtag or parallel have the sole objective of
collagen biostimulation and are used increasingly in this region
due to their ease of application. However, it is noteworthy that
the results are directly proportional to the number of threads
per region.

The most frequent complications are hematoma, infec-
tion, irregularity, migration, and even extrusion. Less experien-
ced professionals can also cause injury to deep structures in the
neck.

The careful selection of the candidate patient for the
threads is an essential point for the success of the treatment. Pa-
tients with low BMI, whose only change in the cervical region
is flaccidity, are excellent candidates, while obese patients with
large volumes in the submentum will have limited results.?'

Treatment of sagging with microfocused ultrasound
Microfocused ultrasound is a non-invasive device that promotes
thermal injury and repair in the tissue through the ultrasound
wave directed to the target tissue, resulting in collagen stimu-
lation, tissue-lifting effect, and increased thickness of the local
skin. Direct visualization allows higher safety in the treatment,
in addition to more promising results by adequately reaching
the target tissue.”

Numerous studies prove the device’s effectiveness for
the neck region, promoting the improvement of fine wrinkles,
sagging, texture, and skin retraction, both in monotherapy and
associated with calcium hydroxyapatite. When treatments are
combined, the effects are synergistic and can be performed on

the same day, starting with technology.”*

Radiofrequency treatment of saging

Radiofrequency is another device capable of improving skin
quality and stimulating collagen. Its mechanism of action is
the transformation of radiofrequency, applied to the skin, into
thermal energy in the different layers of the skin through the
frictional heating of molecules exposed to the electromagne-

session; and C - two sessions (observe adequate skin retraction)
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tic field. Different tissues conduct electrical currents differently
and, therefore, have different impedances, mainly related to the
degree of hydration. Fat tissue has high electrical resistance and,
as such, responds by generating more heat. Heat induces tissue
damage, activates the inflammatory system, and the lesion repair
process culminates in collagen production and skin quality im-
provement.**

There are several radio frequency options available: mo-
nopolar, bipolar, and multipolar, each with or without tem-
perature control. Kinney, in 2018, demonstrated that, for the
neck, the preferred protocol would be multipolar radiofrequen-
cy, with temperature control, protocoled with at least five ses-
sions.***

Finally, the neck region benefits from a valuable tech-
nique that uses radiofrequency associated with microneedling.
This association makes it possible to deliver radiofrequency
energy directly to the area to be stimulated at a predetermined
depth. It reaches better results, achieving higher temperatures
and more safety, minimizing the adverse events of epidermal

26

heating.

Submental contour loss of the structural origin

The structural cause is determined by the lack of support
underlying the skin, especially the jawbones. When there is
not adequate support, the skin becomes redundant, resulting in
apparent excess skin. A correct diagnosis of the cause of double
chin is essential because, despite simulating sagging skin, which
would be treated with collagen biostimulators, the cause lies in
the lack of stretching of this skin and should, therefore, be trea-
ted with improved bone support.*>’

The lack of bone support can be congenital, due to a de-
ficiency in the development of the mandibular bones, especially
in mouth breathing patients. However, the bone resorption
process inherent to the aging process can also cause it.®

The origin of the structural loss can be divided. In most
cases, hypomentonism is observed and stretching and/or projec-
tion of the chin with hyaluronic acid fillers is indicated. In cer-
tain situations, the treatment of the chin can be associated with
the mandibular contour improvement, promoting the three-di-
mensional stretching of the skin of the submental region. In-
dividual characteristics between genders should receive special
attention before filling in these regions to avoid dysmorphisms
and stigmas.””*%*

Figure 7 shows a treatment protocol for a patient diag-
nosed with a double chin with structural origin. In this case,
stretching and projection of the chin were performed, associated
with mandibular contour improvement. Supraperiosteal bolus
points with high G-prime and high normal strength hyaluronic
acid were used for the projection (pink points — bolus). Treat-
ments in the subcutaneous plane were associated with stretching
the chin (filling in the labrum-mental groove) and oral support
at the pre-jowl level (in a triangle in Figure 7), which contribu-
tes to better mental projection, in addition to filling the body

FIGURE 7: Submental loss of contour definition of structural origin.
P - treatment schedule with hyaluronic acid filler. Before (A) and after (B)

and ramus of the jaw. Figure 7 describes the doses and these
points, collaborating to stretch the redundant skin in a three-di-
mensional way.

It 1s noteworthy that any patient with loss of contour
of structural origin may be a candidate for definitive treatment
with orthognathic surgery and this possibility should be consi-
dered before the cosmiatric procedure.
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CONCLUSION

The popularly called “double chin” is something much

more complex and deserves much more respect than what it has

been approached recently. Neglecting this anatomical region,

especially when treated by non-qualified professionals, can lead
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