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Abstract: Fat embolism is a very rare but severe complication that can follow cosmetic surgery. Given the fact that
nowadays liposuction is gaining more and more popularity, the incidence of fat embolism is increasing. Therefore, the aim of
this article is to raise awareness of such rare and severe complications by reporting the case of a 30 year-old female patient who
developed this rare complication after abdominal liposuction.
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INTRODUCTION
Liposuction was first introduced to the medical
field in 1921 by Charles Dujarrier, who performed an
intervention on a dancer patient in order to improve
the shape of their ankles and knees [1].
Arpad and Giorgio Fischer developed in 1972
the modern concept of liposuction. In the following
years the Fischers’s technique was modified and
popularized by Illouz [2], who developed modified
equipment and started to operate on the whole body.
Nowadays, liposuction is one of the most
frequently performed cosmetic surgical procedures
worldwide, with multiple advances in the devices used:
PAL (Power Assisted Liposuction), UAL (Ultrasound
Assisted Liposuction), laser assisted liposuction,
suction assisted liposuction, as in the case presented
[1]. One of the most serious systemic complications is
the fat embolism syndrome (general complication in
Table 1). We present a fatal case of fat embolism due to
abdominal liposuction.
CASE HISTORY
A 30-year-old female patient with no significant
pathological history presented to the hospital for an
abdominal liposuction, without medical indications.
Clinical examination prior to the liposuction

intervention did not reveal any abnormal changes
except for a skin fold of 4 cm on an area of 250 square
cm, which caused the patient aesthetic discomfort.
The procedure was performed under local anesthesia,
using a liposuction cannula. Approximately 1500 ml
of adipose tissue have been extracted. Throughout the
procedure, the vital signs were within normal range:
blood pressure was 110-120/60-70 mmHg and SaO2
was 98-99%. About 20 minutes after the beginning of
the procedure, the patient began accusing pain in the
abdominal region, which required sedation. Minutes
after the pain started, the patient entered cardiac arrest.
Cardiopulmonary resuscitation (CPR) was immediately
Table 1. Complications of liposuction. * Dissatisfied patient [1]

LOCAL
Oedema, ecchymosis
Seromas
Haematomas
Wound infection
Under correction
Overcorrection
Irregularities
Asymmetry
Skin laxity
Hyperpigmentation
Scar related
Skin necrosis
Neurological
Umbilical deviation

SYSTEMIC
Significant blood loss
Hypothermia
Visceral perforation
Fulminant infection
Fat embolism syndrome
Deep venous thrombosis, Thromboembolism
Pulmonary oedema

*Correspondence to: Iarina Alexandra Poll, “Mina Minovici” National Institute of Legal Medicine, 9 Vitan Barzesti rd., Bucharest, Romania,
E-mail: iaripoll@yahoo.com
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initiated, with epinephrine being administered every 3
minutes. Eventually, after 1 h of CPR, the patient was
pronounced dead.
An autopsy was performed to find the cause
of death. The external examination displayed skin
contusions on the left hemithorax due to the CPR, an
electric mark from defibrillation and 16 small rounded
orifices made by the liposuction cannula located supra
and infraumbillical. Examination of the thoracic cage
revealed transversal sternum fracture surrounded
by minimal hemorrhage as well as ribs fractures on
midclavicular line from 2nd to 5th on the right side

and from 2nd to 6th on the left side surrounded by
minimal hemorrhage. The pleural cavities contained
approximately 1200 mL hemorrhagic liquid on the
left side and 500 mL on the right side. During lungs
dissection, a yellow-tinted, greasy substance appeared
spontaneously and under digital pressure (Fig. 1).
When opening the right heart cavities, multiple non
adherent fragments of adipose tissue were observed,
both in the right atrium and in the right ventricle,
with dimensions between 0.1 / 0.1 cm and 0.4 / 0.3.
Some fragments were isolated, whereas others were
actually clustered (Fig. 2). There were no congenital

←

Figure 1. Right lung section with fat emboli (white arrow).

Figure 2. Right ventricle section with multiple fat emboli.

Figure 3. Pulmonary trunk artery with multiple fat emboli provided
bu the right heart.

Figure 4. Vena cava section with multiple disseminated fat emboli
in the opened venous bed.
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malformations and the left side of the heart did not
contain any fat emboli. These fragments were also
found in the pulmonary trunk and in the inferior vena
cava (Figs 3, 4).
The tanatochemical blood report showed
a CK-MB value of 818.12 U/L (normal range: 105154 U/L) and elevated troponin I and myoglobin
due to the CPR protocol. This has been confirmed by
the histopathological modifications, namely intra-

interstitial and perivascular microhemorrhages due
to vascular interstitial ectasia with stasis and hypoxic
myocardial lesions. Pulmonary embolism with adipose
tissue in small and medium-sized vessels in the right
and left lungs, associated with numerous intraalveolar
hemorrhagic microfocuses, showing some areas of
confluence were also present (Figs 5, 6). Scharlach
coloration sections of the fragment of adipose tissue
extracted from the right atrium, the special Scharlach

Figure 5. Pulmonar section. Venous branches with multiple
adipose tissue particles, phantom-spaces due to HE staining alcohol
dependent stages. Fat pulmonary embolism (HE x 4).

Figure 6. Right Atrium. Orange colored lipids from the tissue
fragment at the level of the right atrium. Fat cardiac embolism
(Scharlach staining, prepared in ice).

Figure 7. Pulmonar section. Phantom-spaces due to HE staining
alcohol dependent stages. Fat pulmonary embolism (HE x 4).

Figure 8. Pulmonar section. Lipid emboli in medium and large
caliber vascular branches. Fat pulmonary embolism (Scharlach
staining X4).
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coloration (on ice) highlights numerous vacuoles and
red-orange deposits of fat. Scharlach staining supports
the histopathological diagnosis (Fig. 7)
The cause of death at the autopsy was identified
as massive fat pulmonary embolism due to a abdominal
liposuction.
DISCUSSION
Liposuction is a procedure in which the
subcutaneuos tissue is removed to improve estetics [3].
In various statistics liposuction is the most commonly
performed tipe of aesthetic procedure [4]. Before
starting surgery, a mixture of ringer lactate, sodium
bicarbonate, lidoicaine, epinephrine and gentamicin
(or other antibiotics if there is a history of allergic
reactions) is prepared and infiltrated into the work
area. The dimensions of the cannulas used vary from 2
to 4 mm, the smaller ones being used for the superficial
layers, and the larger ones for the deep layers. In the first
stage, the pre-tunneling of the work area is performed,
after which the liposuction process begins, starting
from the superficial layers to the deep layers [5].
Liposuction, like any other surgical
intervention, is prone to complications: fat embolism
syndrome is one of them, a rare and life threatening
complication which involves mostly the lungs, but
other viscera can be damaged, for example: brain,
liver, kidneys, dermis. The symptoms may vary from
asymptomatic to fulminant with heart failure due to
mechanical obstruction. The three most common
symptoms appear in presented case in an interval ratio
between 12h to 72 h: pethechiae-like lesions, acute
respiratory distress with hypoxemia and neurological
dysfunction, coma and cardiac arrest. There is no
targeted therapy, the main interest is to maintain the
respiratory function [6-8].
Is important to differentiate between fat
embolism per se and fat embolism syndrome: the
case presented was a fat embolism case. In 1970 Gurd
actually created a diagnostic system based on major and
minor criteria which suffered multiple modifications
over the years [9,10].
The mobilization of lipid particles in circulation
is directly due to damage to medium and large vessels
and patients who have had an extraction greater than
900 ml are susceptible to this complication. There are no
clear methods to prevent fat embolism or fat embolism
syndrome, but the use of small cannulas, hydration,
and serial liposuction interventions is recommended
[10, 5].

There are 2 theories in the literature trying to
explain the pathophysiological mechanisms that leads
to multiple organ damage, namely the mechanical
obstruction theory and the biochemical theory. In the
first case, mechanical obstruction occurs due to the
proinflammatory effect of lipid particles stimulating
platelets activation, which will eventually lead to
obstruction of blood vessels [11]. On the other hand,
the biochemical theory suggests that lipids are degraded
by lipases to produce glycerol and free fatty acids that
are especially toxic to pneumocytes and endothelial
cells [12].
Thierry et al. [13] described a 29 year healthy
female who underwent a large liposuction intervention
that targeted the abdomen, hips and trochanteric area
with removal of 600 mL of fatty tissue. About 60 minutes
post intervention she began showing respiratory signs
and symptoms, including dyspneea, desaturation,
shortness of breath which after an intense supportive
was followed by a full recovery.
Rodrigo de Lima e Souza et al. [14] reported
a case of a 42 year old woman with foramen ovale
patent who underwent a liposuction and breast implant
surgery. The first 45 minutes of the intervention went by
without incidents, then the patient started developing
hypoxemia and hypotension. Considering the patient`s
cardiac malformation, the brain was affected by the fat
embolus with brain death developing after 72h.
Salvador Recinos [15], publised a case study
including a 37 year old healthy man who underwent
liposuction intervention. It was performed without
incident with the extraction of approximately 5000
ml of adipose tissue, out of which about 400 ml were
injected in both gluteal regions. Post intervention,
the patient developed bradycardia, hypoxemia with
desaturation requiring orotracheal intubation. In the
ICU he developed hypoxic ischemic encephalopathy.
Eric Vandeweyer conducted a study of
10 subjects who underwent liposuction, with the
determination of lipid levels at different times both
pre-operatively, during surgery and at 1 and 4 h
postoperatively. He found that during the procedure and
after 1 hour, the lipid values were elevated, on average,
with up to 30% compared to normal values, but they
returned to baseline values at 4 hours postoperatively.
He also found that the volume of lipid aspiration does
not influence the lipids values in the blood [16].
Studies have also been performed on animal
models, in which El-Ali et al. used 13 mice undergoing
liposuction to determine the presence of lipid particles
in the blood and other organs during and after surgery.
363

Scarlat M.S. et al.

Particles were present in all mice involved in the study
in the blood but also in the lungs [17].
Our case’s particularity is that it is referring to
a surgical intervention of liposuction using a classical,
mechanic technique, through an aspiration cannula
(whose diameter is not specified in the patients’
medical records) being performed on a healthy, 30
years old female patient, who died intra-operatively
without a clear health indication for surgery. Complete
blood count and coagulation tests proved to be within
normal range and the pre-anesthetic evaluation was
normal. After about 20 minutes from the beginning of
the surgery the patient entered asystolic cardiac arrest.
During autopsy, the inferior vena cava, the right heart
cavities as well as the major and medium pulmonary
vessels were filled by non adherent small lipidic particles
with dimensions between 0.1/0.1 cm and 0.4/0.3 cm. A
suspected intraoperative perforation of a blood vessel
like the superficial epigastric vein or the superficial
circumflex iliac vein was never found.
In conclusion, the incidence of fat embolism is
8,5% on some statistics [10]. The rarity of the case did
not allow an extensive search on cadaveric population
in our experience. The symptoms can start developing
during the intervention and up to a few days [18]. The
earlier the symptoms appear, the higher the risk of
death.
According to multiple studies, it has been
established that in all liposuction procedures the lipidic
particles are mobilized in different degrees, entering in
the bloodstream and finally in the lungs, but the exact
causes for fat pulmonary embolism and for systemic
fat embolism syndrome are yet to be established. It
is extremely interesting that, not all patients develop
this syndrome, and, unfortunately, the primary source
for the mobilization of the thrombi cannot always be
pinpointed.
The risk cannot be totally avoided considering
also that subjective reasons has to be added also
targeting aesthetic issues of the patient.
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