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Abstract

Liposuction (blunt suction lipectomy) is now well established and has gen-
erally gratifying aesthetic results. Since first described in 1977 by Illouz,
changes or improvements to the technique of liposuction have been intro-
duced regarding instruments (cannulas, pumps, syringes, and various
devices), depth of suctioning (deep or superficial), volume of fluid infiltra-
tion (wet, super wet, tumescent), and osmolarity (isotonic, more or less
hypotonic). Many other changes or “innovations” were also described that
deserve being denounced. We report several complications resulting in
severe skin necrosis, following liposuction and lipolysis methods of ques-
tionable scientific merits: ultrasonic liposuction, infiltration of hypo-osmolar
solution, lipolysis without aspiration, or after unfortunately accidental infil-
tration of hypertonic saline solution. Ensuing skin necrosis required surgical
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debridement followed by prolonged secondary wound healing, resulting in
severe aesthetic and functional sequelae with inevitable malpractice legal
implications. It is essential that plastic surgeons be careful about using tech-
niques widely advertised by the media but not yet scientifically validated;
basic precautionary principles must be respected (light hypo-osmolar infil-
tration about 200 mOsm is safe), and the surgeons should not be dispensed
from applying rigorous monitoring and strict safety measures in the operat-
ing room (checklist, traceability, qualification of nursing staff, etc.).

87.1 Introduction

Liposuction is a surgical procedure intended to
remove fat deposits and shape the body. It is not a
trivial surgery, not always benign [1, 2], not quite
safe as claimed by glossy brochures as says Grazer.
Nevertheless, since first described by Illouz in
1977 [3, 4], liposuction developed to become the
most performed plastic surgery procedure world-
wide. Numerous modifications and refinements of
the basic original technique have been proposed
regarding equipment (cannulas, infiltration pumps,
aspiration syringes and machines), level of lipo-
aspiration (deep or superficial), nature of the infil-
tration solution, and the injected volume. A
non-negligible incidence of complications,
namely, severe skin necrosis, has been reported
following the performance of more or less scien-
tifically validated liposuction procedures. Similar
complications have also been reported following
the unfortunate or accidental infiltration with
hypertonic solutions. Alternatively, numerous
nonsurgical lipolysis modalities have been pro-
posed. Infiltration of hypo-osmolar solution with-
out aspiration has not only been proved to be
ineffective, but it has resulted in severe complica-
tions such as infection and scarring. As new tech-
nologies are being continuously described and
introduced, enthusiasm about these technologies
must be tempered and only procedures with solid
scientific basis and proven efficacy must be per-
formed [5].

This report, without being an inclusive review,
is intended to highlight several serious side effects
following some of these procedures we have
observed in our function of medical experts for
medicolegal cases. Therefore, liposuction is now

well codified and generally has gratified results:
simple precautionary principles must be respected
to avoid these harmful effects, and for us, a light
hypo-osmolar infiltration followed by aspiration is
the technique of choice, safe, and effective: we
will describe this procedure at the end of our paper.

87.2 Authors’ Cases

87.2.1 Ultrasound Liposuction

Ultrasonic liposuction, also called ultrasonic-
assisted liposuction, or UAL for short, is one of the
latest developments in the field. Liposuction with
focused ultrasound energy cannulas has many sup-
ports in Europe [6] and South America but it has
also numerous opponents because of its still ques-
tionable safety. Fat is removed from under the skin
with the use of a vacuum-suction cannula (a hol-
low pen-like instrument) or using an ultrasonic
probe that emulsify (breaks up into small pieces)
the fat and then removes it with suction.

87.2.1.1 Casel

This 44-year-old woman, employee in a pizzeria,
underwent under local anesthesia ultrasound
liposuction of the abdomen by a general practi-
tioner. The procedure duration was 3 h 30 min.
On examination, deep burn with extensive skin
necrosis is observed on the left flank (Fig. 87.1).
The physician tried to justify to no avail this com-
plication by claiming that since the patient
returned to work the following day, she was
exposed too soon after the procedure to the oven
heat. Delayed wound healing took 5 months to be
completed at the expense of extensive scarring.



87 Harmful Effects of Liposuction and Lipolysis Procedures Questionable Safety and Scientific Validity 835

Fig. 87.1 (a) Preoperative 44-year-old pizzeria maid. (b) Postoperative ultrasonic liposuction under local anesthesia
showing burns of flanks. (/) Left flank. (2) Right flank. (¢) Healing took 5 months
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87.2.1.2 Case2

This 36-year-old woman underwent ultrasound
liposuction by a general practitioner resulting in
serious burns of the inner thighs (Fig. 87.2). Six
months of conservative therapy were required
for healing of the right thigh. The left thigh,
however, required a STSG that was later excised

following tissue expansion and scar revision
with flaps. Nevertheless, the patient was left with
an obvious scar on the medial aspect of the left
thigh with lesser scarring on the right [7].

In both cases, the expert legal opinion con-
firmed the total responsibility of the two
physicians.

Fig. 87.2 (a) 36-year-old woman underwent ultrasound
liposuction, sustaining burns of the inner thighs. (b) The
left thigh required a split-thickness skin graft (STSG). (c)
The left thigh had tissue expansion before revision. (d)

Healing of the right thigh took 6 months of conservative
therapy. The left thigh had excision of STSG following
tissue expansion and scar revision with flaps
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87.2.2 Liposuction following
Injection by Mistake of
Hyperosmolar Solution

87.2.2.1 Case3

A 44-year-old female with medial upper thighs lipo-
dystrophy underwent medial thigh lift with associ-

ated liposuction by a plastic surgeon. Within few
days, skin necrosis developed more on right than
left with obvious scars shown by Fig. 87.3 [8].

87.2.2.2 Case4
A young woman 24 years of age (Fig. 87.4) was
operated on with liposuction only by another well-

Fig. 87.3 (a) Preoperative 44-year-old female with
medial upper thigh lipodystrophy. (b) Skin necrosis devel-
oped within a few days after medial thigh lift with associ-

ated liposuction underwent by a plastic surgeon. (c¢) Seven
months postoperative
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Fig. 87.4 (a) Preoperative woman 24 years of age. (b) ulceration. (3) Following debridement. (¢) Seven months
(1) Patient developed rapid skin necrosis over the right postoperatively with severe scarring
medial thigh after liposuction. (2) Development of
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Fig. 87.5 The iso- and
hyper-osmolar containers
were placed on the same
shelf in the pharmacy

Necrosis explanation !!!

*Two successive necrosis during 1 month

*Two differents surgeons
*Same operating theater

*Same staff

*Use of a 30 % hypertonic solution

Bad identification

(normally employed to sterilise liver hydatic cysts)
prepared by the same temporary nurse

*Inadvertent injection of hypertonic saline solution:
responsability of the clinic as it was the nurse’s employe

*As head of medical team,the surgeon as to precise
the role of each member of the team,
but he not due verify the final product.

*Therefore, no negligence or lack of attention; merits of check list

experienced plastic surgeon in the same clinic and
the same operating theater as in Case 3. Similarly,
this patient developed rapidly skin necrosis over
the right medial thigh that slowly healed to result
7 months later in serious scarring.

The occurrence of skin necrosis in two succes-
sive patients 1 month apart operated by two dif-
ferent surgeons but in the same clinic and
operating theater and with the same nurse was
highly suspicious. It was realized then that the
fluid used for infiltration was in fact a 30 %
hyper-osmolar solution usually used for treat-
ment of hydatid cysts. Unfortunately, the iso- and
hyper-osmolar containers were placed on the
same shelf in the pharmacy (Fig. 87.5). The same
nurse that was hired temporarily for replacement
has prepared the infiltration solution. Apparently
hyper-osmolar saline solution was used and was
inadvertently injected. Skin necrosis of the sec-
ond patient was more pronounced on the right
side probably because liposuction was performed
first at the left, resulting without knowing in early

aspiration of some infiltration solution, thus
reducing its harmful effect. The expert legal
opinion was that the nurse is to be blamed. For
the judge, the head of the treating team, namely,
the surgeon, had to instruct each member of his
team about his or her duties; however, it is not
possible for him to check the prepared solution
and to know its final composition before injec-
tion. This is an important legal consideration to
declare that the surgeon is not guilty of negli-
gence and that he did not commit any surgical
error. The clinic, employer of the temporary
nurse, was held responsible; however, this ruling
should not dispense the surgeon from preopera-
tive checking of all material used [9-11].

87.2.23 Case5

The figures illustrate the result following inad-
vertent subcutaneous injection of hyper-osmolar
solution before aspiration. Necrotic tissues had to
be subsequently excised (Fig. 87.6; republished
with permission [12]).
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Fig. 87.6 Inadvertent subcutaneous injection of hyper-osmolar solution before aspiration. Necrotic tissues had to be

subsequently excised

87.3 Lipolysis and Lipotomy

Many lipolysis procedures are widely advertised
in magazines for women promoting nonsurgical
incisions and resulting in a dream body shape and
a sublime silhouette. These are “lunchtime proce-
dures” utilizing the latest technologies such as
laser (thermal laser technologies, lipo laser,
micro lipolaser, UltraPulse fractional laser),
ultrasound (focused external ultrasound or
UltraShape), external application of high-
intensity focused ultrasound (HIFU) (Liposonix)
for body sculpting equipment and the nonsurgi-
cal ultrasound lipoplasty [13] cryolipolysis
(selective cryolipolysis controlled cooling of the

subcutaneous fat), infrared, or finally radiofre-
quency (BodyTite bipolar radiofrequency).

All these nonsurgical techniques aiming at
localized adipolysis have never been validated
scientifically even though they have been unfor-
tunately mentioned in the official plastic surgery
journal reporting with conflicting and poorly
verifiable results.

1. Injection lipolysis
These various procedures such as
Lipodissolve, Lipostabil, or phosphatidylcho-
line have many documented side effects (pain
and hyperpigmentation) and are not autho-
rized in France [14].
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Hypo osmolar lipotomy

Hyposmolar solution

Vacuolar
adipocytes

ransfer in fat cells

(osmolarity intratissular tissue:

300 mosm)

Increase of intra membrane pressure,
Swelling and cellular explosion
with interstitial triglyceride release
Residues may be picked up
by lymph or eliminated by urine??

Physiological
mechanism of lipotomy

pocytes

Reverse osmosis

Triglycerides
(glycerol, fatty acid)

Fig. 87.7 Swelling and cellular explosion with interstitial triglyceride release (glycerol and fatty acids) residues that

should be picked up by lymph or eliminated by urine

2. Lipotomy (hypo-osmolar lipotomy)
Adipocytolysis is presented by the authors
as an alternative to liposuction technique, uti-
lizing osmosis physiological mechanism.

87.3.1 WhatIs Osmosis?

From Greek osmos = pushing. It is a diffusion
process (physiological fact) when two solutions
with different concentrations are separated by
partial permeability membrane; there is a transfer
from the hypotonic toward the hypertonic solu-
tion through this membrane (water only but not
dissolved substance).

87.3.2 Physical Mechanism

of Lipotomy

Normal osmolar intra-tissue (isotonia) is about
300 mOsm. With hypo-osmolar solution
(90/150 mOsm), the water is transferred into
fat cells and increases intramembrane pressure
(reverse osmosis). Swelling and cellular explo-
sion with interstitial triglyceride release (glyc-

Table 87.1 Different names of lipotomy

Hypo-osmolar meso-dilution ~ Meso-lipolysis

Lipotomy Hydrolipotomy
Hydrolipectomy Lipodilution
Cellulysis Osmolipolysis
Liporeduction Lipostabilization
Adipotomy Adipocytolysis
Lipodissolution Osmolipolysis

erol and fatty acids) residues that should be
picked up by lymph or eliminated by urine
(Fig. 87.7). This theory is very controversial
and the authors insist on associated disposi-
tions like musculation, sport activities, and
external ultrasound to eliminate free fatty
acids. So no fat aspiration is performed [15,
16]. Lipotomy procedures have different names
(Table 87.1).

Frequently these procedures are followed by
superficial burns, abscess, oily collections, necro-
sis, and severe troubles of healing. In a clinical
case, a 14-year-old female had a postoperative
problem that was polymicrobial subcutaneous
abscess that needed two surgical evacuations and
had very bad aesthetic result (Fig. 87.8) [17].
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Fig. 87.8 (a) Magnetic resonance imaging (MRI) of abscess. (b) Drainage. (¢) Postsurgical drainage

Other cases observed in medicolegal
situations include a 60-year-old woman, 1.63 m,
95 kg after abdominal hypo-osmolar lipotomy
with very bad result after a long healing evolu-
tion (Fig. 87.9), and a relative of the precedent,
41-year-old, 1.60 m, 72 kg, had bilateral hip
lipodystrophy with the same technique.
Postoperatively there was temperature eleva-
tion, abscess, and necrosis that occurred

5 months after, and after 1 year, it showed a
worsening of lipodystrophy (Fig. 87.10).

Lipolysis by hypo-osmolar lipotomy without
liposuction is in fact a noninvasive technique
invented for medical practitioners but has no
true scientific evaluation (tolerance, efficiency)
and had bad results and risk of serious compli-
cations. It is a non-validated technique in
France.
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Fig. 87.9 (a) Preoperative 60-year-old with hip lipodystrophy. (b) Postoperative after abdominal hypo-osmolar lipot-
omy with poor result
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Fig. 87.10 (a) Preoperative 41-year-old with moderate hip lipodystrophy. (b) Necrosis after surgery. (¢) Five months
postoperative. (d) One year after surgery
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Fig.87.10 (continued)

87.4 Merits of Light Hypo- 220 mOsm), so aspiration of burst adipocytes
osmolar Liposuction and fat liquefied is easier.
Some examples of hypotonic solutions:

Beware of confusing hypo-osmolar lipotomy

(adipo-cytolyse without aspiration) with harm- 1. Saline 1,000 mL plus distilled water 200 mL =
ful effects described and hypo-osmolar liposuc- 230 mOsm

tion with infiltration before aspiration is 2. Saline 1,000 mL plus distilled water 300 mL =
performed by a light hypotonic solution (200— 200 mOsm



846

M. Costagliola et al.

Fig.87.11 Liposuction
begins 20 min after
infiltration with at room
temperature. Fat is more
clear

Our wetting solution

Infiltration - Saline:1 liter

- Distilled water: 300 cc
- Lidocanie
- Epinephrine

.hyposmolarity = 200 mOsm

Lipoaspiration 20 min after infiltration
(fat is more clear and easier to aspirate)

Temperature solution: room temperature

Fat quantity medium size : 2 |, 3 or 4 | sometimes

Post operative period

Less discomfort
More efficiency

Fat: more clear
Easier aspiration

No complications
Better skin retraction

Early return to normal activity
Better results after 1 month

Fig.87.12 Postoperative period

3. Saline 1,000 mL plus distilled water 1,000 mL
=150 mOsm

Wetting Solutions

1. Majority use isotonic solutions (Fournier,
Klein, Mang, Cook, Asken, Hetter, Hunstadt,
Avelar, Rebello, Georgiade).

2. Minority use hypotonic solutions: Illouz: light
hypotonia: 230 mOsm.

3. Stronghypotoniaisused by Zocchi: 150 mOsm.

4. Severe hypotonia: 90/150 mOsm is used by
medical practitioners and is very dangerous,
because there is no aspiration, only biological
reabsorption.

Authors’ Wetting Solution

Saline 1,000 mL plus distilled water: 300 mL
plus lidocaine and epinephrine, light hypo-
osmolarity = 200 mOsm

Liposuction begins 20 min after infiltration;
temperature solution = room temperature. Fat is
more clear (Fig. 87.11) and easier to aspirate, and
fat is medium in quantity (3 or 4 1) (Fig. 87.12).
Skin retraction is better; return to activity is ear-
lier and better results are observed after 1 month.

So do not reject the hypo-osmolarity concept.
Many plastic surgeons, adding water to their
solution, are unknowingly using a hypo-osmolar
procedure. Liposuction, after a moderate hypo-
osmolar infiltration about 200 mOsm, is a good
technique, safe, and efficient.

Conclusion

Be careful to use techniques that are not yet
validated but advertised by the media. Simple
precautionary principles must be respected
(light hypo-osmolar solution followed by
aspiration is safe). Apply rigorous monitoring
and safety measures in the operating room
(checklist, traceability, qualification of nurse
staff). Do not forget medicolegal aspect and
choose good insurance.
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