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INTRODUCTION
Liposculpture is a modification of the liposuction 

procedure aimed at obtaining better results in aesthetic 
terms. It is based on eliminating fat deposits using a laser 
and includes transference of this fat to other areas that 
need volume. Liposuction is one of the most frequent 
aesthetic surgical interventions worldwide, with a record 
number of 1,704,786 and 1,677,510 interventions in 2018 
and 2019, respectively,1–3 closely after mammoplasty in 
the United States. However, liposculpture has increased 
in popularity due to the high patient satisfaction rates 
and fewer complications when performed in experienced 

centers.4,5 In Latin America, the centers with the highest 
numbers of liposculpture procedures are in Brazil and 
Mexico, whereas in Peru, it is the most requested aesthetic 
procedure.6 However, serious complications such as pul-
monary thromboembolism, fat embolism, surgical site 
infections, and even death have been reported in young 
people with obesity, between 21 and 31 years of age, who 
underwent superwet infiltration and aspiration of more 
than 10 L of fat.7,8

Among other aesthetic procedures, surgical interven-
tion is not recommended in subjects with a high body mass 
index (BMI), because of the greater risk of complications, 
specifically due to wound healing.9 In abdominoplas-
ties, it has been reported that patients with obesity have 
a 74% higher risk of complications, 66.7% higher risk of 
minor complications, and 51.9% higher risk of seromas 
compared with patients without obesity.10,11 Moreover, 
10%–20% of patients with a BMI more than 30 kg/m2 
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may present local complications.12 Thus, for body con-
touring surgery, the higher the BMI, the higher the rate 
of complications, with the subsequent need for surgical 
reinterventions and readmissions.13 Other risk factors for 
the development of severe complications are insufficient 
hygiene standards, inadequate patient selection, and lack 
of surgical experience.14–16

The general perception of liposculpture as a minor 
surgery procedure underestimates the possible develop-
ment of serious complications, and therefore, guidelines 
and health policies are required to maximize its safety. 
Moreover, due to the lack of restrictive legal regulations for 
body contouring interventions in several Latin American 
countries, these procedures are frequently performed 
by general surgeons or practitioners who are not trained 
in plastic or aesthetic surgery.17 Indeed, previous studies 
have identified risk factors for postsurgical complications 
in patients undergoing liposuction that are related to the 
surgeon’s experience, aseptic standards, excessive liposuc-
tion, high BMI, and multiple procedures performed dur-
ing the same intervention.18

Therefore, our main objective was to determine the 
association of a BMI more than 30 kg/m2 with the devel-
opment of postoperative complications in patients under-
going liposculpture in a private clinic in Arequipa, Peru, 
between January 2020 and December 2021. The results of 
this study will provide scientific evidence as to whether a 
high BMI has an impact on the outcomes of patients with 
obesity undergoing liposculpture, similar to other surgical 
procedures, and provide recommendations for the devel-
opment of future clinical practice guidelines.

MATERIALS AND METHODS

Study Design and Population
A retrospective cohort study was carried out on patients 

who underwent liposculpture at the Clinica Nova Quirurgica 
in Arequipa, Peru, between January 1, 2020, and December 
31, 2021. The inclusion criteria included patients between 
18 and 50 years of age who underwent liposculpture at the 
Clinica Nova Quirurgica; and individuals who underwent 
complete postoperative controls during the 2 months after 
surgery. The exclusion criteria included patients who previ-
ously had liposuction either in the same clinic or in another 
center; patients who underwent an additional procedure 
at the same time as the liposculpture procedure or within 
60 days thereafter, patients with a clinical history such as 
diabetes mellitus or hypertension, cancer or rheumatologi-
cal disease; patients with a history of abdominal or intra-
abdominal cosmetic surgery; patients who had consumed 
tobacco 21 days before surgery; patients who did not com-
ply with postoperative treatment based on drainage mas-
sage and use of an abdominal compression binder; patients 
with incomplete follow-up controls; incomplete medical 
records; patients with alcohol consumption less than 14 
days before surgery; patients with illegal drug use such as 
marijuana, cocaine, heroin, among others; and pregnant 
patients. Data collection was carried out using a data col-
lection form. The data were codified and transferred to 

a Microsoft Excel program and then transferred into the 
SPSS v.28 program for later analysis.

Variables
The variables analyzed included sociodemographic 

characteristics, such as age and sex; clinical and laboratory 
characteristics, such as BMI (classified according to the 
World Health Organization as nonobese: 18.5 to <25 kg/
m2, overweight: 25 to <30 kg/m2, class 1: 30 to <35 kg/
m2, and class 2: 35 to 40 kg/m2), preoperative hemoglo-
bin level, and anesthesia risk classification according to 
the American Society of Anesthesiology (ASA); intraop-
erative characteristics, such as intraoperative bleeding 
and surgery time; follow-up characteristics, such as days 
of hospitalization; and postoperative complications, such 
as hematoma, bleeding requiring blood transfusion, deep 
vein thrombosis, pulmonary embolism, perforated viscus, 
surgical site infection, seroma, burn, hyperpigmentation, 
asymmetry, and fibrosis or retraction. In addition, the 
evaluation of hematoma, seroma, hyperpigmentation, 
asymmetry, retraction, or fibrosis was evaluated by 2 plastic 
surgeons different from those who performed the surgery.

Surgical Technique
Liposculpture included liposuction and lipotransfer, 

which included fat grafting and lipotransfer to certain 
areas of the body to create definition and tone. Before the 
procedure, a design of the areas of liposuction and lipo-
transfer was made. A previous photographic record was 
made. All patients underwent epidural anesthesia. The 
technique started with the infiltration of modified Klein 
solution, which combines sodium chloride 0.9% 1000 mL, 
1.5 mL of 1:1000 epinephrine, 40 mL of 2% lidocaine, 
and 10 mL of 8.4% sodium bicarbonate. A total of 1.5–
3L (wt/vol) of Klein solution was injected, it was distrib-
uted according to the area of the body with the following 
ranges: abdomen 500–1000 mL, each thigh 300–600 mL, 
and each upper hip 300–500 mL. The liposuction was 
performed in areas of fat accumulation, using a 1201-nm 
diode laser, with a cannula of 3.5 cm in diameter. The fatty 
tissue aspirated was washed with 0.9% sodium chloride to 
select only the adipose cells to be grafted, removing the 
connective tissue. The volume of sodium chloride was 
double that of the fat aspirated. Grafting of fatty tissue was 

Takeaways
Question: Is a body mass index (BMI) of 30 kg/m2 or 
more associated with the development of postoperative 
complications in patients undergoing liposculpture?

Findings: A retrospective cohort of 231 patients showed 
that patients with BMI of 30 kg/m2 or more have a 3.5 
times higher risk of developing postsurgical complica-
tions, predominantly seromas. Other risk factors found 
were longer operative time and greater volume of fat 
removed.

Meaning: Patients with obesity should be cautiously 
selected when undergoing liposculpture to obtain opti-
mal outcomes and prevent complications.
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performed in areas where the volume was desired, such as 
buttocks, hips, breasts, and thighs, to achieve remodeling 
of the body contour. The volume of fat transferred per 
area did not exceed 100 mL. At the end of the procedure, 
a pressure garment was placed, which the patient was 
instructed to wear 24 hours/day for a total of 6 weeks, and 
this pressure garment should be reapplied after showering 
to cover incisions. Other postoperative instructions were 
as follows: it was possible to shower 48 hours after surgery, 
rest for at least 4 weeks, start walking as soon as possible, 
no sports or strenuous exercise for at least 4 weeks after 
surgery, increase in fluid intake, not resuming aspirin or 
anticoagulation for at least 5 days after surgery, no alcohol 
consumption for at least 3 weeks after surgery, no smoking 
for at least 6 weeks after surgery, avoid exposure of scars to 
sun for at least 12 months, and follow-up in the next 3–5 
days after surgery.

Data Analysis
The sample calculation was made with the OpenEpi 

program using the Kelsey/Fleis formula. Of the total of 
600 patients who underwent liposculpture during the 
study period, a sample of 205 patients was obtained with a 
95% confidence interval (CI) and a power of 80%, based 
on a study by Neaman and Hansen,18 which concluded 
that patients undergoing abdominoplasty with postopera-
tive complications have a 2.4 greater probability of having 
a BMI more than 30 kg/m2 [relative risk (RR) = 1.85]. The 
data from medical records were entered into a Microsoft 
Excel program, and simple, random, probabilistic sam-
pling was carried out. Only patients who met the inclu-
sion criteria were included. A descriptive analysis of all the 
patient characteristics was carried out using frequencies 
and percentages for variables with a nominal and ordinal 
measurement scale. The follow-up time was 2 months after 
the surgical procedure. The relationship between dichot-
omies and quantitative variables was determined using 
the χ2 test and Fisher exact test. On the other hand, the 
Student t test and Mann-Whitney U test were used for con-
tinuous variables with normal and abnormal distribution, 
respectively. The univariate and multivariable binary logis-
tic regression model was used to identify the association 
of the variables with complications, in addition to assess-
ing risk factors. The Hosmer–Lemeshow test was used to 
evaluate the goodness of fit of the model. A 95% CI and a 
P value of less than 0.05 were used and considered statisti-
cally significant. We used the Statistical Package for Social 
Sciences software, version 28.0, for data analysis.

Ethical Considerations
The research protocol was approved by the ethics and 

research committee of the Universidad Cientifica del 
Sur (1075-2021-PRE15), and by the research committee 
of the Clinica Nova Quirurgica with authorization from 
the clinic. The study was funded by the authors, and no 
financial support was received from another institution. 
The information of all the patients was handled confiden-
tially and purely for the study purpose. The information 
was transcribed in a virtual medium with exclusive access 
for the main researchers. The final database does not 

contain information that allows the identification of any 
of the patients. In addition, coded patient data will not be 
disclosed.

RESULTS
A total of 231 patients, with a median age of 35 years 

[interquartile range (IQR): 29–40 y], were included in the 
study, and the majority were women (97.4%). Regarding 
BMI, 51.9% had a BMI less than 25 kg/m2, 22.5% had 
a BMI between 25 and 30 kg/m2, and 25.6% had a BMI 
of 30 kg/m2 or more. The median ASA classification was 
1 (IQR: 1–2). The median operative time was 150 min-
utes, whereas the median hospitalization time was 1 day 
(IQR: 1–2 days). The median preoperative hemoglobin 
value was 14.50 g/dL. Additionally, the median volume 
of fat removed was 3500 mL (IQR: 3000–4500 mL) and 
the median intraoperative bleeding was 105 mL (IQR: 
90–135 mL) (Table 1).

A total of 40 (13.4%) patients developed postopera-
tive complications, 25 (10.8%) had seromas, 4 (1.7%) 
had asymmetry, 6 (2.6%) had surgical wound infection, 
4 (1.7%) presented hematomas, and 1 (0.4%) had deep 
vein thrombosis. No patient presented bleeding requir-
ing transfusion, pulmonary embolism, burn, fibrosis, or 
retraction (Table 2).

Patients who developed complications were older 
(37.81 versus 34.02 y, P = 0.001). Sex was not related to 
complications (P = 0.58). Additionally, a BMI more than 
30 kg/m2 was associated with a greater number of com-
plications (67.7% versus 19.0%, P < 0.001), and it was 
found that the higher the BMI, the greater the number 
of complications (P < 0.001). In addition, complications 
were related to a higher ASA classification (mean: 1.26 
versus 1.06, P < 0.001), a longer operating time (median: 
195.0 versus 150.0 min, P < 0.001), greater volume of fat 
removed (median: 5000.0 versus 3450.0 mL, P < 0.001), 

Table 1. Sociodemographic and Surgical Characteristics of 
the Patients Undergoing Liposculpture from 2020 to 2021
Variables N %

Total 231 100
Age, y, median (IQR) 35 (29–40)
Sex   
 � Female 225 97.4
 � Male 6 2.6
BMI, kg/m2, median (IQR) 24.75 (22.77–27.26)
 � Normal 120 51.9
 � Overweight 52 22.5
 � Obesity type 1 57 24.7
 � Obesity type 2 2 0.9
Classification according to BMI,  

kg/m2
  

 � <30 172 74.5
 � ≥30 59 25.5
Operative time, min, median 

(IQR)
150.0 (120.0–190.0)

Volume of fat removed, mL,  
median (IQR)

3500.0 (3000.0–4500.0)

Intraoperative bleeding, mL,  
median (IQR)

105.0 (90.0–135.0)
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and greater intraoperative bleeding (median: 150.0 versus 
103.50 mL, P < 0.001), whereas sex (women 96.8% versus 
97.5%, P = 0.583), preoperative hemoglobin (median: 
14.30 versus 14.50 g/dL, P = 0.678), and length of hospi-
talization (mean: 1.05 versus 1.02 d, P = 0.154) were not 
related to the development of complications (Table 3).

When performing a stratified analysis, patients with 
obesity were older (median: 37.0 versus 34.5 y, P < 0.001). 
Furthermore, these patients had a higher ASA classifi-
cation (mean: 1.24 versus 1.03, P < 0.001). Regarding 

operative characteristics, a BMI more than 30 kg/m2 was 
related to a longer operative time (median: 160.0 ver-
sus 150.0 min, P = 0.031), greater volume of fat removed 
(median: 4500.0 versus 3000, P < 0.001), and greater oper-
ative bleeding (median: 135.0 versus 90.0 mL, P < 0.001). 
No differences were found in sex (women 98.3% versus 
94.9%, P = 0.16), preoperative hemoglobin (median: 14.7 
versus 14.3 g/dL, P = 0.244), or length of hospitalization 
(mean: 1.05 versus 1.01 d, P = 0.165) in relation to obe-
sity. Regarding complications, patients with obesity had 
a higher frequency of seromas (25.4% versus 5.8%, P < 
0.001), hematomas (6.8% versus 0.0%, P = 0.001), surgical 
wound infections (8.5% versus 0.6%, P = 0.005), and asym-
metry (6.8% versus 0.0%, P = 0.001) (Table 4). Further 
stratified analysis according to BMI classification showed 
similar results. Obesity class 1 was related to older age  
(P < 0.001); longer operative time (P = 0.004); greater vol-
umes of fat removed (P < 0.001); greater intraoperative 
bleeding (P < 0.001); and greater number of total com-
plications (P < 0.001), seromas (P < 0.001), hematomas  
(P = 0.003), surgical site infections (P = 0.005), and asym-
metry (P = 0.001). (See table, Supplementary Digital 
Content 1, which displays sociodemographic and surgical 
characteristics of patients undergoing liposculpture from 
2020 to 2021 according to BMI classification, http://links.
lww.com/PRSGO/D625.)

Furthermore, patients who had more than 5000 mL fat 
removed were older (median: 37.5 versus 34.0 y, P < 0.002), 
had a higher ASA classification (mean: 1.21 versus 1.05,  
P < 0.001), longer operative time (median: 180 versus 
150 min, P < 0.001), greater intraoperative bleeding 
(median: 165 versus 90 mL, P < 0.001), and longer length 
of hospitalization (mean: 1.07 versus 1.01, P = 0.041). 
In terms of complications, these patients had a higher 
frequency of total complications (50.0% versus 5.3%,  
P < 0.001), seromas (38.1% versus 4.8%, P < 0.001), hema-
tomas (9.5% versus 0%, P = 0.001), surgical site infections 
(7.1% versus 1.6%, P = 0.041), and asymmetry (6.8% versus 

Table 2. Complications in Patients Undergoing  
Liposculpture from 2020 to 2021
Variables N %

Complications   
 � No 221 95.7
 � Yes 31 13.4
Hematoma  
 � No 227 98.3
 � Yes 4 1.7
Deep vein thrombosis   
 � No 230 99.6
 � Yes 1 0.4
Surgical site infection   
 � No 225 97.4
 � Yes 6 2.6
Seroma   
 � No 222 96.1
 � Yes 25 10.8
Hyperpigmentation   
 � No 231 100.0
 � Yes 0 0.0
Asymmetry   
 � No 227 95.7
 � Yes 4 1.7
Fibrosis/retraction   
 � No 231 100.0
 � Yes 0 0.0

Table 3. Sociodemographic and Surgical Characteristics of Patients Undergoing Liposculpture from 2020 to 2021  
According to the Presence of Complications

Variables

Complications

PNo (N = 200) Yes (N = 31)

Age, y, median (IQR) 34.0 (29.0–39.0) 38.0 (33.0–44.0) 0.001*
BMI, kg/m2, median (IQR) 24.2 (22.5–26.6) 30.4 (26.5–32.5) <0.001*
BMI, according to the WHO classification    
 � Normal 115 (57.5) 5 (16.1) <0.001†
 � Overweight 47 (23.5) 5 (16.1)  
 � Obesity type 1 38 (19.0) 19 (61.3)  
 � Obesity type 2 0 (0.0) 2 (6.5)  
Classification according to BMI    
 � <30 kg/m2 162 (81.0) 10 (32.3) <0.001‡
 � ≥30 kg/m2 38 (19.0) 21 (67.7)  
Operative time, min, median (IQR) 150.00 (120.00–180.00) 195.0 (150.0–255.0) <0.001*
Volume of fat removed, mL, median (IQR) 3450.00 (3000.00–4000.00) 5000.0 (4000.0–6000.0) <0.001*
Intraoperative bleeding, mL, median (IQR) 103.50 (90.00–120.00) 150.0 (120.0–180.0) <0.001*
WHO, World Health Organization.
*Mann-Whitney U test.
†Fisher exact test.
‡χ2 Test.

http://links.lww.com/PRSGO/D625
http://links.lww.com/PRSGO/D625
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0.0%, P = 0.001). No differences were found in sex (women 
95.2% versus 97.9%, P = 0.330), preoperative hemoglobin 
(median: 14.7 versus 14.4 g/dL, P = 0.123), or length of 
hospitalization (Table 5).

When performing the logistic regression, univariate 
analysis showed that a BMI more than 30 kg/m2 (RR = 
8.95; 95% CI, 3.89–19.56; P < 0.001), a higher ASA clas-
sification (RR = 5.97; 95% CI, 2.18–16.38; P = 0.001), 
longer operating time (RR = 1.02; 95% CI, 1.01–1.02; 
P < 0.001), greater volume of fat aspirated (RR = 1.01; 
95% CI, 1.01–1.01; P < 0.001), and greater intraoperative 
bleeding (RR = 1.03; 95% CI, 1.02–1.04; P < 0.001) were 
factors associated with complications. Multivariable anal-
ysis showed that the independent risk factors for post-
operative complications were a BMI more than 30 kg/
m2 (RR = 3.63; 95% CI, 1.27–10.32; P = 0.016), a longer 
operative time (RR = 1.01; 95% CI, 1.00–1.02; P = 0.001), 
and a greater volume of fat removed (RR = 1.01; 95% CI, 
1.01–1.01; P = 0.002) (Table 6). The Hosmer–Lemeshow 
test was nonsignificant (χ2 = 5.34, P = 0.721), which indi-
cated a good model fit.

DISCUSSION
Liposculpture is a technique that can be adjusted 

for any patient with any amount of body fat. However, 
an elevated risk of complications has been reported in 
obese patients undergoing different plastic surgery proce-
dures. In the present study, patients with a BMI more than 
30 kg/m2 who underwent liposculpture had a 3.5 higher 
risk of overall complications. Furthermore, a longer 
operative time and a higher volume of fat removed were 
independent risk factors for developing complications. 
These results are consistent with other body contouring 

procedures and highlight the need to optimally select the 
patients undergoing these procedures to achieve ideal 
results with a lower complication rate.

Our study reported a complication rate of 13.4%. 
Previous studies on this type of procedure have reported a 
complication rate between 8% and 16%.19,20 Although over 
time liposculpture has evolved with fewer complications 
compared with standard liposuction,21 the most frequent 
complication continues to be the development of seromas 
that varies between 2% and 30%, followed by hematomas 
at 0%–1%, surgical wound infection at 0%–2%, hyperpig-
mentation at 0%–6%, fibrosis at 0%–1%, and asymmetry 
at 0%–2%.19–21 Our complication rate was similar to that 
of previous studies, with the most frequent complication 
being seromas with ~10%, whereas others such as burns, 
hyperpigmentation, and fibrosis were not reported in any 
of the patients. It is important to highlight that 25% of 
our population was obese (BMI >30 kg/m2), although in 
previous studies the maximum BMI was less than 28 kg/
m2.19,21 Therefore, the complication rate was in an upper 
acceptable range compared with previous literature, most 
likely due to the greater number of patients with obesity 
included.

Age has been reported to be an independent risk fac-
tor for wound and systemic complications in aesthetic 
procedures, especially patients older than 65 years of age, 
due to disorganization, fragmentation, and reduction in 
the number of collagen fibers with an increase in metal-
loproteinases, a decrease in neocollagenesis and local 
and systemic immune function.22–24 Although older age 
was related to complications, this was not a risk factor in 
our study. Similarly, a higher ASA classification is associ-
ated with a higher risk of infection, bleeding, and failure 
to be weaned off mechanical ventilation.25,26 Therefore, 

Table 4. Sociodemographic and Surgical Characteristics of Patients Undergoing Liposculpture from 2020 to 2021  
According to BMI

Variables

BMI

P<30 kg/m2 (N = 172) ≥30 kg/m2 (N = 59)

Age, y, median (IQR) 34.5 (29.0–39.0) 37.0 (32.0–43.0) <0.001*
Operative time, min, median (IQR) 150.0 (120.0–180.0) 160.0 (130.0–210.0) 0.031*
Volume of fat removed, mL, median (IQR) 3000.0 (3000.0–4000.0) 4500.0 (4000.0–5000.0) <0.001*
Intraoperative bleeding, mL, median (IQR) 90.0 (90.0–120.0) 135.0 (120.0–150.0) <0.001*
Complications    
 � No 162 (94.2) 38 (64.4) <0.001†
 � Yes 10 (5.8) 21 (35.6)  
Seroma    
 � No 162 (94.2) 44 (74.6) <0.001†
 � Yes 10 (5.8) 15 (25.4)  
Hematoma    
 � No 172 (100.0) 55 (93.2) 0.004‡ 
 � Yes 0 (0.0) 4 (6.8)  
Surgical site infection    
 � No 171 (99.4) 54 (91.4) 0.005†
 � Yes 1 (0.6) 5 (8.5)  
Asymmetry    
 � No 172 (100.0) 55 (93.2) 0.001‡
 � Yes 0 (0.0) 4 (6.8)  
*Mann-Whitney U test.
†χ2 Test.
‡Fisher exact test.
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adequate selection of patients for aesthetic procedures, 
such as liposculpture, is crucial to avoid morbidity in these 
patients. Indeed, to obtain optimal results in terms of 
the complication profile after liposculpture, usually only 
patients with ASA I are included,26 whereas patients with 
a BMI more than 30 kg/m2 are considered to be ASA II. 
Furthermore, greater intraoperative bleeding has been 
associated with a greater number of seromas, hemato-
mas, and longer days of hospitalization, among others.27,28 
Currently, tranexamic acid is used in aesthetic procedures 
to reduce postsurgical bleeding and hematomas, show-
ing optimal results in plastic surgery and other surgical 
specialties.29–31

Overweight and obesity have been considered indepen-
dent risk factors for postoperative infections and systemic 

complications in plastic surgery.32–34 Our study found that 
a BMI 30 kg/m2 or more is a risk factor for complications, 
being 5.8% in patients without obesity versus 35.5% in 
patients with obesity, with seromas being the most com-
mon. Although plastic surgery societies state that obesity is 
not an absolute contraindication for aesthetic abdominal 
procedures, these patients should be carefully selected.35,36 
The pathogenesis of the above-mentioned complications is 
based on the decreased vascularity and angiogenesis in the 
adipose tissue in these patients, in addition to the chronic 
state of inflammation that is generated by cytokines, such 
as hypoxia-inducible factor 1-alpha, due to hypoxia in the 
setting of abundant adipose tissue.37 Another important 
factor is the venous insufficiency of adipose tissue, which 
leads to a healing barrier, which is a consequence of high 

Table 5. Sociodemographic and Surgical Characteristics of Patients Undergoing Liposculpture from 2020 to 2021  
According to the Volume of Fat Removed

Variables

Volume of Fat Removed

P<5000 mL (N = 189) ≥5000 mL (N = 42)

Age, y, median (IQR) 34.0 (29.0–39.0) 37.5 (32.0–46.0) 0.002*
Operative time, min, median (IQR) 150.0 (120.0–180.0) 180.0 (150.0–228.8) <0.001*
Intraoperative bleeding, mL, median (IQR) 90.0 (90.0–120.0) 165.0 (150.0–180.0) <0.001*
Complications    
 � No 179 (94.7) 21 (50.0) <0.001†
 � Yes 10 (5.3) 21 (50.0)  
Seroma    
 � No 180 (95.2) 26 (61.9) <0.001†
 � Yes 9 (4.8) 16 (38.1)  
Hematoma    
 � No 189 (100.0) 38 (90.5) 0.001‡
 � Yes 0 (0.0) 4 (9.5)  
Surgical site infection    
 � No 186 (98.4) 39 (92.9) 0.041‡
 � Yes 3 (1.6) 3 (7.1)  
Asymmetry    
 � No 172 (100.0) 55 (93.2) 0.001‡
 � Yes 0 (0.0) 4 (6.8)  
*Mann-Whitney U test.
†χ2 Test.
‡Fisher exact test.

Table 6. Logistic Regression of Patients Undergoing Liposculpture from 2020 to 2021 According to the Presence of  
Complications

Variables

Complications

Univariate Analysis Multivariable Analysis

RR 95% CI P RR 95% CI P

Age, y 1.09 1.04–1.16 0.001 1.04 0.98–1.11 0.220
Classification according to BMI, kg/m2       
 � <30 1.00   1.00   
 � ≥30 8.95 3.89–19.56 <0.001 3.63 1.27–10.32 0.016
Sex       
 � Female 1.00   1.00   
 � Male 0.77 0.09–6.81 0.814 0.79 0.07–8.64 0.850
ASA classification 5.97 2.18–16.38 0.001 2.58 0.68–9.75 0.161
Preoperative hemoglobin, g/dL 1.08 0.77–1.51 0.68 0.76 0.47–1.23 0.265
Operative time, min 1.02 1.01–1.02 <0.001 1.01 1.01–1.02 0.001
Volume of fat removed, mL 1.01 1.01–1.01 <0.001 1.01 1.01–1.01 0.002
Intraoperative bleeding, mL 1.03 1.02–1.04 <0.001 1.03 0.99–1.02 0.153
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hydrostatic pressure and less delivery of nutrients, lead-
ing to extravasation of proteinaceous material.37,38 Because 
liposculpture is a safe procedure, the complication profile 
observed was not high; however, this profile may be even 
better if patients with obesity are recommended to lose 
weight before surgery.

A longer operative time is an independent risk fac-
tor for operative site complications.39,40 The operating 
time in patients with obesity is usually longer, generally 
due to induction or intubation factors, and the surgical 
procedure is more complicated due to excess adipose tis-
sue.41,42 In recent decades, the cost per minute in the oper-
ating room has increased from 20 dollars to 46 dollars per 
minute.43–45 With an increase of 1% per minute, longer 
operative times can significantly increase the risk of com-
plications, especially when procedures increase by 1 or 2 
hours. Although operative time has independent factors 
that may be related, such as the experience and efficiency 
of the surgeon, patients with obesity can be referred to 
more experienced surgeons to avoid longer operative 
time and thereby reduce the risk of complications without 
affecting the results of the surgery.

The American Society of Plastic Surgeons has described 
that a volume of fat removed greater than 5000 mL may be 
associated with a greater number of complications.46 Our 
study showed that the higher the volume of fat removed, 
the greater the risk of complications, with an increase of 1% 
for each milliliter, having a crucial impact when large vol-
umes of fat are removed. Although in select patients under-
going liposuction, it has been reported that it is feasible to 
remove a volume greater than 5 L, the metabolic risks do 
not improve and the risk of complications increases.47,48 
In a study including 4500 patients, Chow et al49 concluded 
that a volume more than 100 mL per unit of BMI is a pre-
dictor of complications. Therefore, it is crucial to obtain 
a balance between the volume of fat to be removed and 
the desired physical result, to avoid repercussions on post-
surgical complications, emphasizing the need for adequate 
patient selection.

Our study is not without limitations. The retrospec-
tive design of the study limits our results for a very high 
level of evidence; however, it provides important results 
and conclusions for patients undergoing liposculpture. 
Although the volume of lipotransfer was small or less than 
100 mL per site, the total volume of fat transferred was not 
included in our results. Neither was the specific location 
of fat transference per patient reported. These could be 
additional risk factors for complications and should be 
taken into account in future studies. In addition, a longer 
study period could have increased the power of the study. 
However, this sample is representative of the population 
in the study period, and thus, including all patients may 
not affect the final results.

Probabilistic sampling identified the association of 
patient characteristics with their complications and risk 
factors for postsurgical complications. These results may 
be representative of the private clinic where the study 
was carried out and should be interpreted with caution, 
especially if they are extrapolated to other populations. 
Hence, it is recommended to carry out a national and 

international multicenter study to obtain results that can 
be generalized. Furthermore, the development of pro-
spective studies is encouraged to provide results with a 
higher level of evidence.

CONCLUSIONS
In conclusion, patients undergoing liposculpture with 

a BMI 30 kg/m2 or more have approximately a 3.5-fold 
greater risk of postsurgical complications compared with 
patients without obesity. Other risk factors identified for 
complications were longer operative time and greater vol-
ume of fat removed. Based on these findings, our patient 
selection criteria have changed. Indeed, adequate patient 
selection is crucial and may be considered as a separate 
risk factor for surgical complications, and thus, patients 
with an ASA classification more than 1, which includes 
BMI 30 kg/m2 or more and other multiple comorbidi-
ties, should be excluded from this elective procedure. It 
is imperative that patients with obesity be instructed and 
advised to lose weight before undergoing liposculpture. 
Moreover, to obtain the best aesthetic results, patients with 
overweight are encouraged to be at or close to their goal 
weight, despite their profile of complications is similar 
to patients with normal weight. Furthermore, the devel-
opment of national and international clinical practice 
guidelines with absolute and relative contraindications for 
liposculpture is recommended.
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