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ABSTRACT

Techniques for removing adipose tissue are always of great interest, and among many described, the
applications of sodium deoxycholate (DS) or deoxycholic acid, known as intralipotherapy, have stood
out in recent years, following approval by the FDA for the treatment. of submental fat, due to the ease
of application and short downtime. The objective of this study was to elucidate, through the available
literature, the most frequently asked questions in this regard, and demonstrate that it is an effective and
safe alternative for the treatment of localized fat.
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RESUMO

As técnicas de remogao do tecido adiposo sdo sempre de muito interesse, e entre muitas descritas, as aplicagdes de
desoxicolato de sédio (DS) ou acido deoxicdlico, conhecida como intralipoterapia, tém se destacado nos tltimos anos,
apés a aprovacdo pelo FDA para o tratamento da gordura submentoniana, devido a facilidade de aplicagao e o curto
tempo de inatividade. O objetivo deste estudo foi elucidar, através da literatura disponivel, as questoes mais frequentes
a esse respeito e demonstrar que se trata de uma alternativa eficaz e segura para o tratamento da gordura localizada.
Palavras-chave: Gordura Subcutdnea; Tecido Adiposo; Gorduras.
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INTRODUCTION

Adipose tissue has been a subject of growing interest,
as new surgical and nonsurgical removal techniques have been
proposed. Anatomical and histological research has enabled more
rational and effective procedures to be developed. In addition,
adipose tissue has become of major interest in the study of the
anatomy of aging and dermatology.! Anatomically, adipose tissue
is divided into hypodermis or areolar/superficial adipose tissue
(SAT) and lamellar/deep adipose tissue (DAT). In some areas of
the body, both layers are present, while in others, it is only the
hypodermis that covers the entire integument.' Subcutaneous
adipose tissue or DAT originates embryologically in the meso-
derm and functions to store energy, protect against mechanical
shocks, and allow mobility over deeper structures. It also has an
important cosmetic effect, shaping the body contour and pre-
senting significant variation in fat content and thickness among
individuals. The location of DAT is determined mainly by gene-
tics and hormones, being responsible for sexual dimorphism.? It
is present only in certain areas of the body, mainly in the abdo-
men, flanks, trochanteric region, inner upper thighs, knees, and
back of the arms. Proportionally, during weight loss, it reduces
less in thickness than SAT, since its adipocytes are predominantly
a2 adrenergic receptors (antilipolytic).” The areas of lipodystro-
phy are organized as follows from the surface: skin (epidermis
and dermis), hypodermis or SAT, a horizontal fibrous layer of
connective tissue (membranous layer or superficial fascia), DAT,
which covers the deep fascia and muscles.**

DAT differs from the hypodermis in appearance: it has
larger, flatter, and less defined adipose tissue lobules, with less
evident fibrous septa, generally oriented obliquely and connec-
ted to the membranous layer of the deep fascia of the muscles
(Figures 1A and 1B). Sbarbati et al. describe this layer from the
peri-adipocyte collagen network as incomplete, extremely fra-
gile, and finely adherent, with few vascular components, which
apparently characterizes it as an area of high lipid deposition
(Figures 2A and 2B).* The low structural stability, limited elasti-
city properties to stretching, and low resistance to compression
explain the sliding of this subcutaneous tissue over the deep fas-
cia.’

There are few nonsurgical therapeutic options for the
treatment of DAT, and among them, the application of sodium
deoxycholate (SD) or deoxycholic acid has stood out in recent
years, after FDA approval for the treatment of submental adipo-
se tissue, due to its ease of application and short downtime. Its
application is indicated for small areas of lipodystrophy, often
not amenable to other forms of treatment,® through a technique
called intralipotherapy. SD is a synthetic bile salt with a chemi-
cal structure identical to the endogenous one, but it does not
contain substances of human or animal origin. It causes dose-
-dependent lysis of mature adipocytes with necrosis, rupture,
and dissolution of the adipose architecture and inflammatory
response, preserving adjacent structures.”® The destruction of
fat cells causes a local tissue inflammatory response involving

FIGURE1 A - Anatomy of superﬁCIaI and deep adipose
tissue. B - Schematic drawing’

fibroblast infiltration, localized neocollagenesis, and macrophage
recruitment to eliminate lipids and cellular debris.” This article
aims to elucidate the mechanism of action of DS, its best indica-
tions for the treatment of facial and body adipose tissue, applica-
tion technique, and adverse effects.

BACKGROUND

The combination of sodium deoxycholate and phospha-
tidylcholine 1s marketed under the trade name Lipostabil®. It is
produced and distributed in Europe by Aventis Pharma, and its
intravenous application is indicated for the treatment of fat em-
bolism and dyslipidemia.®> Since 2001, it has been used in Brazil
for the treatment of lipodystrophy, but the manufacturer never
requested its registration with the Brazilian National Health
Surveillance Agency (Agéncia Nacional de Vigilancia Sanitiria
[ANVISA]). In April 2011, the sale and distribution of Liposta-
bil® and its active ingredient phosphatidylcholine were banned
in Brazil."” However, ANVISA still allowed the active ingredient
sodium deoxycholate to be compounded. In 2004 and 2005, the
first studies showed that the lipolytic activity of the combination
was due to sodium deoxycholate and not phosphatidylcholine,
which only acted as a diffuser.”? In 2015, ATX-101 (Kythera
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FIGURE 2: Adipocytes of the DAT characterized by large
adipocytes and poor collagen component. A - optical micro-
scope B - scanning microscopy (Scale bars: 50 pm).?

Biopharmaceuticals, a subsidiary of Allergan, West Lake Village,
California) was approved by the FDA at a concentration of 10
mg/mL for subcutaneous application in the treatment of sub-
mental adipose tissue and has been marketed under the name
Kybella in the US and Belkyra in Canada. In Brazil, as of 2018,
DS was approved for use to reduce adipose tissue—the opinion
concluded that studies showed the safety and effectiveness of
the drug in eliminating submental adipose tissue and that, given
its legal registration, it is a product approved for the intended
purposes (ANVISA/MS—1.1047.0185). However, the injecta-
ble use of phosphatidylcholine is prohibited in Brazil (ANVISA
Resolution No. 30 of January 8, 2003). It is currently approved
in the United States and Canada and, according to the product
label, only for the treatment of submental adipose tissue. In Bra-
zil, there are no specifications regarding the areas indicated for
its use, therefore its use on the body is not considered off-label.

MECHANISM OF ACTION OF SODIUM DEOXYCHOLATE
After questions regarding the association of phosphatidy-
Icholine and DS, studies initiated by Rotunda in 2004 revealed
that this was the truly active ingredient, acting in a dose-depen-
dent manner as a biological detergent, solubilizing cellular phos-
pholipid bilayers and leading to adipocyte lysis."” SD disrupts
the integrity of membranes by introducing its polar hydroxyl
groups into the hydrophobic core of the bilayer, solubilizing the
membrane. The cell collapses into micelles of phospholipids and
detergent molecules.' Experiments using cell culture, metabolic
assays, and histological evaluations have independently verified,
by testing isolated DS, that it was capable of inducing cell ly-
sis and resulting necrosis, with most cells destroyed within 15
minutes of incubation with the solution in vitro. These experi-
ments also revealed that mature adipocytes were more resistant
to detergent-induced cell lysis in vitro, raising the issue of safety
in the event of accidental injections outside the adipose tissue
compartments.'? Subsequent studies with histological examina-
tions revealed that DS does not affect the muscle layer, dermis,
and epidermis, despite intense necrosis and fibrosis of the sub-
cutaneous cellular tissue.” DS is insoluble in aqueous solutions,
and serial histological studies have demonstrated marked diffe-
rences in patients treated with mixtures when compared to iso-
lated DS. After injection, specimens have shown small areas of
adipose tissue with scattered necrotic and fibrotic effects, with
minimal changes after injection of the mixture, as opposed to
focal areas of adipose tissue necrosis when DS is used alone.'
Areas injected 1 week before microscopic examination showed
small areas of adipose tissue necrosis in the tissue exposed to the
solution, while intense inflammation and fibrosis were observed
in areas treated with DS alone. After 2 weeks, histological exami-
nations showed large areas of necrosis in the buccal pouch, with
inflammation, neovascularization, adipose lysis, and macrophage
infiltration with DS alone and more organized adipose necro-
sis with the solution. After 1 month, a fibrotic appearance was
seen in the subcutaneous tissue treated with DS alone, while the
areas treated with the combined solution showed a fractional
response, with small areas of adipose necrosis separated by islands
of normal-appearing adipose tissue. The treatment areas exhibi-
ted sterile cellulitis with neutrophil-rich infiltrate in the deep
reticular dermis in all patients.'>"® In summary, when injected
into subcutaneous adipose tissue, DS causes adipocytolysis and
stimulates the local tissue response with macrophage infiltration
that removes cellular debris and released lipids, fibroblast recruit-
ment, and neocollagenesis. The process begins 15-20 minutes
after application.>" Studies have shown that DS alone enters the
circulation within a few days after injection, binds to albumin
present in plasma, and undergoes fecal elimination in a manner

similar to endogenous bile acids.>'*!*

INDICATIONS
The application of DS, preferably in isolation, is indicated
for small and medium-sized areas of lipodystrophy in patients



Cunha MG, Cunha ALG, Giglio DT, Cardial DT, Almeida GE.

with low BMI (20-25). On the face, the most suitable areas are
submental adipose tissue and the jaw. On the body, the most sui-
table areas are located on the abdomen, waist, flanks, upper ou-
ter thighs, upper back of the thighs, below the infragluteal fold,
inner knees and arms, back, and anterior and posterior axillary
folds." These areas have little therapeutic response to other for-
ms of treatment, including liposuction, which can leave residual
sagging.” In addition to the treatment of lipodystrophy itself,
other indications in the literature are for liposuction touch-ups
and for the treatment of paradoxical adipose tissue after cryoli-
polysis.'

CONTRAINDICATIONS

Infection at the application site, pregnancy, and breastfee-
ding. No studies in patients under 18 or over 65 have confirmed
its safety.

AVAILABLE PRESENTATIONS

In Brazil, DS must be compounded upon individuali-
zed prescription with the patient’s name. The most commonly
used concentrations are 1% for the face and 2.44% for the body.
Studies have not shown any advantages in the 6% concentra-

tion.'®

1720 Combinations with other active ingredients do not
increase the performance of DS and, furthermore, there is no
standardization for these preparations. It should be noted that
the numerous products distributed in Brazil, containing phos-
phatidylcholine or other active ingredients, are registered for

cosmetic use only and are not indicated for injectable use.

APPLICATION

Before each application, photos taken from the front, at
a 45° angle and at a 90° angle are recommended to evaluate the
treatment results. To each 6 mL vial of 2.44% DS for body use,
1.0 mL of lidocaine can be added to reduce discomfort during
application. The injection technique is important to avoid tech-
nical adverse events, and it should be noted that this is intralipo-
therapy and not mesotherapy (or intradermotherapy). The main
difference is that in mesotherapy, the application is performed
in the dermis, and in intralipotherapy, in the localized adipose
tissue, which is a deeper application.'®'”-"*?* The application can
be performed with 30G 13 mm needles for the body and 9 mm
needles for the face. Small amounts should be injected at each
application point: 0.1 mL or less per 1 ¢m on the face and up
to 0.2 mL per 2 cm on the body should be observed. Studies
have shown that doses greater than 4 mg/cm? did not produce
greater efficacy and resulted in more frequent and severe adver-
se effects.'™” The maximum amount recommended by Amore

et al.is 5 vials with 10 mL of 1.22% solution.'"® The depth should
be 9 to 13 mm in most areas of the body and around 6 mm on
the face and neck, with the needle always positioned vertically
to the skin. It is mandatory to wait a few seconds before remo-
ving the needle to avoid superficialization of the product. The
application is virtually painless, but erythema and local burning
begin a few minutes later. Massaging the area helps to relieve the
symptoms. After application, the use of a compression bandage
for a few days can reduce edema and local soreness. The use of
oral analgesics is generally unnecessary. The application can be
done at 4-week intervals, and studies have shown that up to 6
sessions are necessary for complete improvement of adiposity,
although most patients improved with 4 sessions or less.'

ADVERSE EFFECTS AND COMPLICATIONS

Studies have not shown any systemic effects with the
recommended doses of DS used alone.'”? Edema, erythe-
ma, hardening, and local soreness are expected adverse ef-
fects caused by panniculitis resulting from the application
of DS. These effects appear shortly after application and are
self-limiting, requiring no treatment. Edema lasts 9-10 days
and hardening lasts 17-25 days and tends to be proportional
to the degree of lipolysis. In combinations with DS, nau-
sea, dizziness, and malaise were observed shortly after in-
jection.'? True complications include dysphagia, temporary
asymmetry of the smile due to paresis of the marginal nerve
of the mandible, focal necrosis, and irregularities due to su-
perficial injections, nodules due to increased focal necrosis,
and transient alopecia of the treated area, probably due to
local inflammation. Comparative studies with DS alone and
in combination showed no differences in adverse effects and
complications. Septal and lobular panniculitis were noted
with thickening of the fibrous septa, adipose necrosis, and
formation of persistent granulomas when doses greater than
0.2 mL were used at each site and when DS alone was ap-
plied in high concentrations."” Treatment with DS had no
effect on serum glucose, lipid, and plasma inflammation
marker levels when used within the recommended doses.!

CONCLUSION

DS has proven to be an effective and safe alternative for
the treatment of lipodystrophy (localized adipose tissue) when
applied correctly using the intralipotherapy technique (injection
into the subcutaneous adipose tissue), with few and selt-limiting
adverse effects.”’* Combination with other active ingredients
has not shown improved performance, and combination with
phosphatidylcholine is prohibited for injectable use in Brazil. ®
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