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■■ABSTRACT
Introduction: Liposuction is a surgical procedure that was developed
approximately 30 years ago by Fournier, Illouz, and others. In 2011, a
total of 211,108 liposuction procedures were performed in Brazil versus
325,332 in the United States. Over the years, liposuction performed with
the tumescent technique has had a good safety profile. It is also performed
by other specialists, including dermatologists, and has been described as an
outpatient procedure in public institutions in Brazil. The scarcity of data on
the subject has led the Brazilian Society of Plastic Surgery (BSPS) to create
a commission composed of 10 full members with the aim of investigating
the factors involved in severe liposuction-related complications and death in
Brazil. Methods: An online questionnaire was created using an anonymous
link on the BSPS website. The questionnaire was sent to the registered
email addresses of 4,441 associate and full members of the BSPS. The first
question was about the occurrence of liposuction-related complications.
The respondents could only continue to answer the questionnaire if the
answer to this question was “yes.” In addition to the questionnaire, the
BSPS sent letters to the official state and federal institutions in which the
case or complication/death-related records and/or deaths as a consequence
of liposuction were expected to exist. The significance of the association
between death and the various factors was determined using the chi-square
test. The significant variables were included in Poisson Regression Models.
The significance level was set at 5%. The data were analyzed using STATA
software version 10.0. Results: Thromboembolic events, combined surgical
procedures, and the facilities where the procedure was performed were
risk factors involved in liposuction-related mortality. Conclusion: The
implementation of programs that aim to standardize liposuction procedures
may effectively reduce liposuction-related mortality rates. This study aimed
to make a positive educational impact on the development of future safe
liposuction protocols.
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■■RESUMO
Introdução: A lipoaspiração, procedimento cirúrgico com cerca de 30 anos
desde sua sistematização por Fournier, Illouz e outros, atingiu, em 2011, o
total de 211.108 cirurgias realizadas no Brasil e 325.332, nos Estados Unidos.
Ao longo dos anos, foi reputado como procedimento seguro, baseado em
conceitos da técnica tumescente. Realizado também por outras especialidades,
já foi descrito como método ambulatorial, inclusive em instituições públicas no
Brasil, por dermatologistas. Motivada por essa lacuna de dados, a Sociedade
Brasileira de Cirurgia Plástica criou uma comissão composta por dez membros
titulares, com o objetivo de realizar uma pesquisa para reconhecer a presença
de possíveis fatores envolvidos nas intercorrências graves e nos óbitos,
após uma cirurgia de lipoaspiração no Brasil. Métodos: Foi elaborado um
questionário on-line através de um link anônimo e disponível para consulta,
no site da SBCP. O questionário foi enviado, através dos e-mails de cadastro,
para 4.441 membros associados e titulares da SBCP. A primeira questão
indagava sobre a ocorrência de intercorrências em lipoaspiração. Somente
a resposta positiva era então direcionada ao restante do questionário. Além
do questionário, foram enviadas cartas pela SBCP às instituições oficiais
estaduais e federais, nas quais prováveis registros de processos ou cadastro de
fatos relacionados a intercorrências e/ou óbitos após lipoaspiração poderiam
existir. A significância da associação entre óbito e os diversos fatores foi
medida com aplicação do teste qui-quadrado. As variáveis significantes foram
incluídas em Modelos de Regressão de Poisson. Foi considerado o nível de
significância de 5%. Os dados foram analisados com auxílio do programa
STATA versão 10.0. Resultados: Fenômenos tromboembólicos, associação
de cirurgias e o local de realização da cirurgia demostraram ser fatores de
risco envolvidos na mortalidade de lipoaspiração. Conclusão: Programas
visando à normatização na realização das lipoaspirações podem ser eficazes
na diminuição da mortalidade em lipoaspiração. Acreditamos que este artigo
pode promover um impacto positivo educacional e, futuramente, gerar
protocolos de segurança em lipoaspiração.
Descritores: Lipoaspiração; Lipoplastia; Taxa de mortalidade; Complicações;
Pesquisa.

INTRODUCTION
Liposuction is a surgical procedure that was
developed approximately 30 years ago by Fournier,
Illouz, and others1. In 2011, a total of 211,108 procedures
were performed in Brazil2, while 325,332 were
performed in the United States3.
Liposuction performed using the tumescent technique
has had a good safety profile4. It is also performed
by other specialtists5, including dermatologists, and
has been described as an outpatient procedure in
public institutions in Brazil6.
Reports of adverse outcomes by the media
have raised concerns about whether they are more
important than what the studies conducted by plastic
surgeons suggest7. In the late 1990s in the USA, the
liposuction-related mortality rate was higher than that
associated with car accidents8. Literature reviews of
severe complications and deaths demonstrated that
liposuction is not an innocuous procedure and that its
surgical risks require further study9. Pulmonologists
have warned about the danger of fat embolism
Rev. Bras. Cir. Plást. 2015;30(1):58-63

syndrome, a condition that is difficult to diagnose
and for which the treatment differs from that of
pulmonary embolism10 in Brazil11,12 and worldwide13.
Cases of injury to the abdominal viscera14,15 and
ureter16, blindness, necrosis, and severe infection17
are some of the severe complications described in
the literature.
The scarcity of data on the subject has led the
Brazilian Society of Plastic Surgery (BSPS) to
create a commission of 10 full members with the
aim of researching the factors involved in severe
complications and deaths related to liposuction
procedures performed in Brazil.
METHODS
The Liposuction Commission was created in
March 2012 with the aim of investigating the factors
involved in severe complications and fatal outcomes
related to liposuction procedures performed in Brazil.
59
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An online questionnaire was developed
using an anonymous link on the BSPS website.
The questionnaire was sent to the registered e-mail
addresses of 4,441 associate and full members of
the BSPS. A letter to explain the objectives of the
research and to ensure anonymity of the answers
preceded the questions.
Three weeks later, the same link was resent to
ask more colleagues to participate in the study.
The first question was about the occurrence
of complications in liposuction. The respondents
could only continue to answer the questionnaire if
the answer to this question was “yes.”
In addition to the questionnaire, the BSPS sent
letters to the official state and federal institutions
where case records or records of liposection-related
complications and/or deaths were expected to exist.
These letters were sent to all of the State Councils
of Medicine, the Federal Council of Medicine, all
of the Medical Examiners, and all the Institutes of
Forensic Medicine in Brazil. The letters stated the
purpose of the study and requested, on a confidential
basis, information about the number of deaths that
occurred over the last 5 years and their causes.
The significance of the association between death
and the various factors was determined using the
chi‑square test. The significant variables were included
in Poisson Regression Models. The significance level
was set at 5%. The data were analyzed using the
STATA software version 10.0.
RESULTS
Of the 4,441 plastic surgeons who were approached
by the BSPS, 738 (16.61%) returned the questionnaire.
Of the 738 participants, 490 (66.39%) did not report
complications, whereas 248 (33.60%) did. Of the
738 cases, 40 (5.4%) resulted in death intra- or
postoperatively (Table 1).
The number of deaths in combined surgical
procedures was four times higher than that in separate
procedures. The association between combined
plastic surgery procedures and death was highly
significant (p<0.0001) (Table 2).
Changing the patient’s position during the
procedure (ventral to dorsal or dorsal to ventral
and/or lateral) was not reported in most cases, and
the mortality rate in this group was 1.9%. However,
of the 51 cases in which the patient was repositioned
during the procedure, more than half (52.9%) had
complications with a fatal outcome. This difference
was highly significant (p<0.001) (Table 3).
Although comparison of the facilities (general
hospitals, day-hospitals, and practices) demonstrated
that complications occurred more often in practices
and day-hospitals, the large number of answers left
blank for this question requires cautious interpretation
(Table 4).
The main reported complications were deep
vein thrombosis and fat embolism. The prevalence
60

ratio (PR) determined the proportion of deaths in
the presence of one factor relative to the proportion
of deaths in the absence of this same factor. The PR
showed a higher percentage of deaths related to
unknown causes, fat embolism, combined surgical
procedures, and deep vein thrombosis (Table 5).
Table 1. Frequency of events.
Event
Deep vein thrombosis
Fat embolism
Hypovolemia caused by
hemorrhage
Perforation of the
abdominal cavity
Sympathetic nervous
system disorders
Hypovolemia caused by
excessive liposuction
Unknown causes
Hypothermia
Drug-induced
anaphylaxis
Perforation of the
thoracic cavity
Total events
Deaths
Total

Yes
109
30
27

No
629
708
711

%
14.77
4.07
3.66

15

723

2.03

14

724

1.9

13

725

1.76

23
6
7

715
732
731

2.98
0.81
0.95

4

734

0.54

248
40
738

490
698
0

33.6
5.42
100

Table 2. Correlation between combined plastic surgical
procedures and death.

Combined plastic
surgical procedures
%
Combined plastic
surgical procedures
%
Total
%

NO

Death
NO
671

Death
YES
33

YES

95.30%
27

4.70%
7

100%
34

79.40%
698
94.6

20.60%
40
5.40%

100%
738
100%

TOTAL
704

Table 3. Correlation between change in patient position and
death.

Change of position
during surgery
%
Change of position
during surgery
%
Total
%

NO

Death
NO
674

Death
TOTAL
YES
13
687

YES

98.10%
24

1.90%
27

100%
51

47.10% 52.90%
698
40
94.60% 5.40%

100%
738
100%
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Table 6 shows the results of the two regression
models whose factors are significantly associated
with death. In model 1, the proportion of deaths was
452% higher among individuals who had deep vein
thrombosis, 559% higher among those who had fat
embolism, and more than 20 times higher among cases
related to unknown causes. This variable was removed
from model 2 because the classification (“I do not
know the cause”) may hide a variety of factors that
may confound the effect of the association between the
other factors and death. In this model, the proportion
of deaths was 260% higher among individuals who
had deep vein thrombosis and 426% higher among
those with fat embolism.

DISCUSSION
The number of severe complications associated
with liposuction, including death, is alarming and
calls for the urgent quantification and examination
of their causes. In this sense, several studies have
indicated some factors that may be increase the
risk of liposection-related death from liposuction18.
Grazer & Jong 7 in 2000 and Hughes 19 in
2001 published data obtained through questionnaires.
Lehnhardt et al. 14 compiled autopsy data from
studies that used questionnaires, while Rao et al.8
obtained autopsy data from studies that did not
use questionnaires. The participation of plastic

Table 4. Complications by hospital facility complexity.
Degree of hospital facility complexity
No information
Practice
Day-hospital
General Hospital
Total

Complications
NO
599
15
10
48
672

%
91.50
93.80
100
84.20
91.10

Complications
YES
56
1
0
9
66

%

Total

8.50
6.30
0
15.80
8.90

655
16
10
57
738

Table 5. Percentage of deaths by cause
Cause
Deep vein thrombosis
Fat embolism
Hypothermia
Hypovolemia caused by excessive liposuction
Hypovolemia caused by hemorrhage
Sympathetic nervous system disorders
Drug-induced anaphylaxis
Combined procedures (gynecological)
Combined procedures (other plastic surgery)
Excessive liposuction
Fat graft
Perforation of the abdominal cavity
Perforation of the thoracic cavity
Unknown causes

NO
3.7
4.4
5.3
5.5
5.5
5.4
5.3
5.4
4.7
5.5
5.2
5.4
5.4
4.3

YES
15.6
30
16.7
0
3.7
7.1
12.5
0
20.6
0
20
6.7
0
40.9

p
p<0.001
p<0.001
0.222
0.384
0.688
0.774
0.374
0.631
p<0.0001
0.403
0.04
0.829
0.631
p<0.001

PR
4.22
6.82
3.15
0
0.67
1.31
2.36
0
4.38
0
3.85
1.24
0
9.51

Table 6. Poisson Regression Models.
Cause
MODEL 1
Deep vein thrombosis
Fat embolism
Unknown
MODEL 2
Deep vein thrombosis
Fat embolism
Rev. Bras. Cir. Plást. 2015;30(1):58-63

Prevalence ratio

Confidense interval (95%)
IL

Confidense interval (95%)
p value
SL

5.52
6.59
21.16

2.68
2.99
9.04

11.36
14.53
49.56

0
0
0

3.6
5.26

1.9
2.47

6.83
11.22

0
0
61
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surgeons (BSPS members) in the present survey
was lower (16.6%) than those in the other surveys
(Grazer, 76.4%; Hughes, 53%; and Lehnhardt, 65%),
although the answers were sent by regular mail or
fax in some of those surveys.
The difficulty obtaining medical records and
data on fatal outcomes in plastic surgery procedures
was notorious, an issue that is also discussed in
Lehnhardt’s article. There were very few answers to
the letters sent to the institutional bodies, and some
were duplicated; in addition, they did not indicate the
training of the queried physician. Therefore, these
answers were not included in the study.
The analysis comparing the data relative to the
factors that were common to the four studies7,8,14,19
showed that thromboembolic events and fat embolism
in combined surgical procedures were significant.
Hughes19 investigated thromboembolism and
fat embolism in cases of nonfatal complications
from liposuction. Thromboembolic events and fat
embolism were preponderant in all of the analyses
performed in this study (14.8% and 4.1%, respectively),
which is in line with the results obtained by Rao8
(one of five deaths), Grazer7 (23.1% and 8.5%), and
Lehnhardt14 (11.1%).
In Lehnhardt’s study, which had 2,275 respondents,
there were 72 major complications, including
23 deaths, with a predominance of cases of severe
infection (37.5%), abdominal cavity perforation
(9.72%), and hemorrhage from excessive liposuction
(9.72%). The percentage of complications in combined
procedures was 13.8%, while the percentage of
outpatients was 55%.
Grazer reported 95 deaths among 496,245 cases,
i.e., 19.1 in 100,000, and percentages of perforation,
infection, and hemorrhage of 14.6%, 5.4%, and 4.6%,
respectively. In Grazer’s study, 77.7% of the deaths
occurred in an outpatient environment. Hughes
reported 1 death in 47,415 cases and that concomitant
abdominoplasty or other procedures increased the
mortality rate.
The present research revealed rates of 33.6% for
complications and 5.4% for death. Therefore, considering
the total number of liposuction procedures performed
in Brazil during 2011 (211,108) and the total number
of deaths in the survey, there were 18.9 deaths for
every 100,000 performed liposuction procedures.
Morbidity rates were higher when the procedures
were performed outside the hospital environment;
however, this observation should be interpreted
with caution because of the high number of answers
left blank.
The present study does not provide statistically
relevant data relative to the anesthetic technique in
liposuction procedures or the role it may have in the
occurrence of complications. Fatal outcomes were
more frequent in liposuction procedures combined
with other plastic surgery procedures, a result that
is similar to those obtained in most studies.
Although changing the patient’s position had
a highly significant impact in the present survey,
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this result cannot be compared with data from the
other studies.
The fact that unknown causes are referred to in
all the studies shows that some factors may not have
been adequately diagnosed.
Adequate documentation of procedures and
the participation of plastic surgeons in scientific
research should be encouraged to increase the
knowledge about liposection-related complications
and deaths. The statistical data obtained in this type
of study serve as educational tools that can be used
by plastic surgeons to minimize the incidence of
liposection‑related major complications and deaths.
The BSPS should promote programs that encourage
the participation of its members in research. Despite
the limitations of the presented data, this study furthers
our knowledge of liposuction-related mortality.
The high incidence of deep vein thrombosis observed
in this survey indicates that prophylactic measures
to avoid the condition (pneumatic compression of the
lower limbs, low molecular weight heparin, and early
walking) should be considered during the planning
of liposuction procedures. Adequate patient and
facility selection according to the available hospital
resources should be considered the major safety
parameters in the planning of liposuction procedures.
CONCLUSIONS
Thromboembolic events, combined procedures, and
the facilities where the procedure is performed were
shown to be risk factors involved in liposuction‑related
mortality. Programs aiming to standardize liposuction
procedures may effectively reduce liposuction-related
mortality. This study aimed to make a positive
educational impact on the development of future
safe liposuction protocols.
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