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Background: Lipomas are benign neoplasms of mature fat cells. Current treatments are invasive and carry
the risk of scarring. Injections of phosphatidylcholine solubilized with deoxycholate, a bile salt, have been
used to reduce unwanted accumulations of fat. Recent in vitro and ex vivo investigations indicate that
deoxycholate alone causes adipocyte lysis.

Objective: We sought to report our experience treating lipomas using subcutaneous deoxycholate injections.

Methods: A total of 6 patients presenting with 12 lipomas were treated with intralesional injections of
sodium deoxycholate (1.0%, 2.5%, and 5.0%) at intervals of 2 to 20 weeks. Tumor size, cutaneous reactions,
and patients’ subjective responses were recorded before and after treatment.

Results: All lipomas decreased in size (mean area reduction, 75%; range, 37%-100%) as determined by
clinical measurement (with ultrasound confirmation in one lipoma) after an average of 2.2 treatments.
Several lipomas fragmented or became softer in addition to decreasing in volume. Adverse effects,
including transient burning, erythema, and local swelling, were associated with higher deoxycholate
concentrations but resolved without intervention. There was no clear association between deoxycholate
concentration and efficacy.

Conclusions: Our clinical experience supports our laboratory investigations demonstrating that deoxy-
cholate, rather than phosphatidylcholine, is the active ingredient in subcutaneously injected formulas used
to treat adipose tissue. This small series suggests that low concentration deoxycholate may be a relatively
safe and effective treatment for small collections of fat. However, controlled clinical trials will be necessary
to substantiate these observations. ( J Am Acad Dermatol 2005;53:973-8.)

L ipomas are relatively common, subcutaneous
neoplasms of mature fat cells that may
extend intramuscularly or along deep fascial

planes.1,2 Patients often request removal of their

lipomas as a result of concerns about growth,
cosmesis, or because of symptoms arising from
compression of local structures. Treatment tradition-
ally includes surgical excision or liposuction de-
pending on the size, anatomic location, and clinical
characteristics of these relatively common, slowly
growing mesenchymal neoplasms.1,3,4 Although
effective, these modalities are associated with the
risk of scarring, seroma, and hematoma formation.3,5

Treatments that are minimally invasive and not
associated with these risks would be ideal for pa-
tients with multiple lipomas or those reluctant to
undergo operation.

Several open-label clinical trials have reported
localized loss of adipose tissue using subcutaneous
injections of a mixture containing phophatidylcholine
and the bile salt, sodium deoxycholate, which is used
to solubilize the lecithin-derived phospholipid.6-9 As
a result, these treatments are becoming increasingly
popular and have been labeled colloquially as
‘‘mesotherapy.’’10,11

Our recent laboratory investigations demonstrate
that isolated sodium deoxycholate is as potent at
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causing adipocyte lysis as a mixture also containing
phosphatidylcholine.12 These findings suggest that
deoxycholate is the primary active ingredient in this
formulation and may lead to fat reduction clinically.
Herein, we report a case series of patients treated
with subcutaneous injections using deoxycholate
alone as a treatment for their lipomas.

METHODS
After obtaining informed consent for treatment,

6 patients with 12 clinically diagnosed lipomas (two
confirmed by ultrasound) were injected with a solu-
tion containing sodium deoxycholate (at concentra-
tions of 50, 25, or 10 mg/mL), benzyl alcohol (9
mg/mL), and sterile water (Hopewell Compounding
Pharmacy, Hopewell, NJ). Patients did not report any
significantmedical history, nor had they hadprevious
intervention to the lipomas undergoing treatment.
The same clinicianwho performed the injections also
evaluated lipoma size (measured by ruler), consis-
tency, location, and shape before treatment and
at follow-up. A 30-gauge, .5-in needle attached to
a 3-mL syringe was used to directly inject the solu-
tion transcutaneously into the lipoma. No ice, or
topical or local anesthetic, was used. We did not

massage, perform subcision on, or physically manip-
ulate the lipoma before or after injection. Patients
were treated with a volume of solution in milliliters
equal to half of the largest dimension of the lipoma in
centimeters. When the lipoma measured more than
1 cm, injections were placed at two equally spaced
sites. Pressure was applied directly to the site of
injection for several seconds to prevent local bleed-
ing and an adhesive dressing was applied.
No specific wound care was advised. The patient’s
clinical responses, including pain and erythema,
were recorded immediately after injection. Addi-
tional reactions occurring in the interval between
treatmentswere recordedby the patient and reported
at the subsequent visit. Intervals between injections
were chosen at least 2 weeks in length. Treatment
was continued until the patient was satisfied with the
lipoma’s response to the injection. Deoxycholate
concentration was titrated down to comfort on sub-
sequent visits according to the reported side effects.
Several lipomas were photographed before and
immediately after injection, and at follow-up. One
lipoma was evaluated by ultrasound both before
commencing the injections and after completing the
treatment.

Table I. Pretreatment and posttreatment size, change in area, total treatments, interval between treatments,
and interval between last treatment and final measurement for lipomas injected with the indicated
concentrations of sodium deoxycholate

Lipoma Site
Pretreatment

size, cmk
Posttreatment

size, cmk

Change
in area,

%

Total number of
treatments

(% deoxycholate
injected)

Interval
between

treatments

Interval between
last treatment

and final
measurement

1 Upper abdomen 1 0* !100 1 (2.5%) N/A 6 mo
2 Upper abdomen 2 1.0, 0.3, 0.5

(3 pieces)y
N/A 3 (5%, 5%,

2.5%)
2 wk-5 mo 4 mo

3 Lower abdomen 2 3 2.5 1 3 1.5 !70 3 (5%, 5%,
2.5%)

2 wk-5 mo 4 mo

4 Upper back 4 3 3.5 2 !71 4 (1%) 1-4 mo 4 mo
5 Clavicle 2 3 1.8 1.3 !82 4 (1%) 1-4 mo 4 mo
6 Forearm 2.8 0.5 !97 1 (5%) N/A 3 mo
7 Shoulder 3 3 2 (2.6 3 0.6

by ultrasound)
0.8 (0.5 3 0.3
by ultrasound)

!90§ 2 (1%) 5 mo 4 mo

8 Forearm 1 (1.2 3 0.9 by
ultrasound)

0* !100 2 (1%) 4 mo 4 mo

9 Upper thigh 2 3 1 1.2 3 0.8 !52 2 (2.5%) 3 mo 4 mo
10 Chest 2 1.3yz !58 2 (5%, 1%) 5 mo 5 mo
11 Forearm 2 1.4 3 1z !65 1 (5%) N/A 2 wk
12 Forearm 1 0.8 !37 1 (5%) N/A 5 mo

N/A, Not applicable.
*Imperceptible size precluded clinical measurement.
yFragmented.
zExcised after final injection.
§Based on ultrasound measurements.
kSingle number refers to diameter.

J AM ACAD DERMATOL

DECEMBER 2005
974 Rotunda, Ablon, and Kolodney



RESULTS
A total of 12 subcutaneous lipomas in 6 patients

(3 men and 3 women, age 33-43 years, Fitzpatrick
skin type II-IV) were injected with varying concen-
trations of sodium deoxycholate. Our observations
are summarized in Table I and Fig 1. All lipomaswere
reduced in size (average area reduction 75%) after a
mean of 2.2 treatments (4 lipomas were treated once;
4 lipomas were treated twice, 2 lipomas were treated
3 times; and 2 lipomas were treated 4 times). All
lesions treated with 1% deoxycholate alone (lipomas
4, 5, 7, and 8) had a decrease in area within the
range (37%-100%) of those treated with 2.5% or 5.0%
deoxycholate. The time interval between treatments
ranged from 2 weeks to 5 months due to a number
of factors unrelated to clinical response or treatment
effects.

The ultrasound dimensions of lipomas 7 and 8
closely correlated with their measurements on phys-
ical examination (Table I and Fig 2). Lipomas that
were firm to palpation on initial physical examina-
tion (lipomas 1-3 and 9) became softer after the
first injection. Two lesions (lipoma 2, 2 cm, upper
abdomen; and lipoma 10, 2 cm, chest) fragmented
at the injected sites. Specifically, lipoma 2 became
softer and divided into what was thought to be 3
distinct lesions 8 weeks after the last injection (Fig 3).
Lipoma 10 fragmented at the two injection sites
during the 5-month follow-up interval, but otherwise
remained intact. In two cases (lipomas 4 and 5), skin
that was considerably distended by the underlying
lipoma on physical examination before treatment
became significantly flatter at subsequent visits.
Although these lipomas were not dramatically re-
duced in diameter even after 4 treatments, this out-
come was judged to be cosmetically acceptable to
the patients.

Patients were treated with a reduced deoxycho-
late concentration over time given the side effects

associated with higher concentrations (Table II).
Notably, most patients treated with 5.0% or 2.5%
deoxycholate experienced moderate to severe burn-
ing within minutes of injection and mild, sustained
localized swelling (# 6 weeks). Cutaneous pares-
thesias (numbness with loss of soft touch and
pinprick sensation) lasting up to 6 weeks was noted
overlying lipomas 6 and 11 (from the forearm of
two separate patients), both of which were injected
with the 5.0% deoxycholate. The dysesthesia spon-
taneously resolved after the swelling subsided,
although one patient eventually decided to have
this lipoma excised (lipoma 11). Intraoperatively, a
nerve (confirmed by visualization andmanipulation)
was adjacent to the lipoma. Ecchymoses occurred
in two patients, both of whom bled at the injection
site. This response did not correlate with deoxycho-
late concentration.

In contrast to higher concentrations, 1% deoxy-
cholate caused significantly less side effects. Several
patients reported no discomfort at any point in time
after injection. Adverse effects at this concentration
included mild burning persisting no longer than 24
hours; erythema lasting for 24 hours to 5 days; and

Fig 1. Lipoma area before and after subcutaneous deox-
ycholate injections.

Fig 2. A, Ultrasound of lipoma 7 located on the shoulder
measuring 2.65 3 0.64 cm before treatment. B, Same
lipoma measuring 0.53 0.3 cm 4 months after second and
last injection.
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several days of very mild swelling and tenderness.
Cutaneous anesthesia was not reported in patients
receiving 1% deoxycholate.

Gross and histologic findings of an excised lipoma
2 days after injection are reported elsewhere.11 There
was no ulceration, scarring, dyspigmentation, or other
prolonged local side effects noted at follow-up
(occurring # 1 year after injection of 5% deoxycho-
late). No patient reported constitutional symptoms
at any time during treatment.

DISCUSSION
The cosmetic treatment of adipose tissue with

injections of herbal and/or medicinal compounds
has received recent attention in the lay press13-15

and medical literature10,11,16 under the rubric ‘‘mes-
otherapy.’’ A common ingredient in these prepara-
tions is phosphatidylcholine, which is invariably
combined with deoxycholate to facilitate suspen-
sion of the phospholipid in an aqueous solution.
Deoxycholate is a secondary bile salt that has been
incorporated as an emulsifier in intravenous medi-
cation.17-20 As with other physiologic bile salts,
deoxycholate possesses detergent properties with
polar lipids.21,22 This detergent action was recently
shown to produce human keratinocyte cell lysis in

Fig 3. Lipomas 2 and 3 before (A) and after (B) treatment.
Lipoma 2 fragmented into 3 distinct lesions 4 months after
third and last injection.

Table II. Clinical response and duration of
reaction based on clinician and patient
observations after injections

Reaction Duration Comments

Burning 30 min-24 h None-very mild
(1% deoxycho-
late) or severe
(2.5% and 5.0%
deoxycholate)

Erythema 24 h-5 days Mild-moderate
in all patients;
longer duration
more common
with 2.5%
and 5.0%
deoxycholate

Tenderness Several
days-weeks

Very
mild-moderate
in all patients;
longer duration
and higher
intensity related
to increasing
concentrations

Ecchymoses 10 and 14 days Occurred in two
patients (using
1% and 5%
deoxycholate)
who experienced
bleeding at the
injection site

Cutaneous
anesthesia
(to pinprick,
soft touch)

4 and 6 wk Occurred in two
patients with
forearm lipomas
injected with 5%
deoxycholate;
resolved without
intervention in
both cases
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vitro and disruption of porcine adipose architecture
ex vivo.12 Injection of deoxycholate into human
lipomas causes focal necrosis, acute inflammation,
and hemorrhage histologically.11 The specificity of
the effects of bile salts on fat relative to other tissue
is presently under investigation.

We have observed the clinical use of the detergent
effects of deoxycholate after subcutaneous injection
into lipomas. All lipomas decreased in size clinically,
which was confirmed by ultrasound in one case.
These findings support the conclusion that de-
oxycholate is the major active component of the
formulation also containing phosphatidylcholine.
Moreover, phosphatidylcholine is not necessary to
produce these effects.

High concentrations of deoxycholate are associ-
ated with more severe and prolonged side effects
including cutaneous anesthesia, which may be re-
lated to the localized inflammatory reaction and/or a
direct caustic effect of deoxycholate on nerves. Two
patients reported paresthesias of the skin overlying
forearm lipomas after injection with 5% deoxycho-
late. This effect was likely related to the higher
deoxycholate concentration and their proximity to
local nerves, as evident in one surgically excised
lipoma. Low concentration (1%) was uniformly tol-
erated by all patients and not associated with any
significant adverse events.

Our previous studies suggest that deoxycholate
destroys adipocytes through lysis of cellmembranes.12

However, the ultimate fate of the triglyceride con-
tained within the adipocytes remains unknown. A
report by Hexsel et al9 performed baseline, intratreat-
ment, and posttreatment (2weeks) laboratory analysis
in 13 of 213 patients receiving a combination of
phosphatidylcholine and deoxycholate for localized
fat loss. No significant alterations in hepatic or lipid
profiles were recorded in all 13 patients who were
tested. Our patients’ clinical response together with
the histology of injected fat, which includes acute
inflammation,11 lipid-laden macrophages, and sub-
sequent fibrosis (unpublished data), suggests that the
insoluble triglyceride is gradually removed by inflam-
matory cells.However, someof the triglyceridemaybe
converted to fatty acids, monoglycerides and diglyc-
erides, and glycerol by cellular or serum lipases.

Our previous experimental data indicate that 5%
deoxycholate does not produce any additional loss
of cell viability or cell lysis compared with 0.5%
deoxycholate.12 Our clinical observations similarly
reflect that there does not appear to be a relationship
between clinical response (change in lipoma size)
and deoxycholate at the concentrations used in these
patients. Patients treated with the lowest (1%) dose
of deoxycholate had as good as or better response

compared with those patients treated with higher
concentrations. Once a minimum effective deoxy-
cholate concentration is attained, increasing deter-
gent concentration may no longer confer additional
dissolution of the lipoma, but instead contribute to
adverse effects (burning, prolonged induration,
paresthesias). Additional studies using varied con-
centrations of detergent held at fixed volumes would
be required before a definitive conclusion regarding
the ideal deoxycholate concentration is reached.

Patients may prefer minimally invasive proce-
dures, even if outcomes are less dramatic or rapid
than more invasive techniques. Subcutaneous injec-
tion of low-concentration deoxycholate or similar
detergents may become a nonsurgical treatment
for lipomas. Clinical studies investigating dose
response and the safety profile of deoxycholate are
necessary for intralesional bile salt injections to
become a viable therapeutic option for the removal
of localized fat.
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