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Abstract

Background Body contouring surgery after massive weight loss was shown to ameliorate the patient’s quality of life and to enhance
physical and psychological well-being. However, numerous patients are still obese when presenting for body contouring surgery,
not able to lose additional weight for various reasons. Data regarding general feasibility, outcome, and postoperative complications
in obese patients is rare. The aim of this study was to investigate the outcome in body contouring procedures in obese patients.
Methods A retrospective chart review of 65 cases in 42 patients was performed. Patients with a body mass index (BMI) > 35 kg/
m?” at the time of operation were enrolled and all different types of body contouring surgery were included. Complications were
classified as major (need for surgical intervention) and minor complications.

Results The median BMI of all patients was 38 kg/m® (range 35.1-65.1 kg/m?). The majority of performed types of body
contouring was abdominal body contouring (panniculectomy n = 27 (42%), abdominoplasty n = 12 (18%)). Complications occurred
in 27 cases (41.5%). Twenty-one cases (32.3%) were classified as minor complications, six (9.2%) as major complications. The
most common major complications were hematoma and wound dehiscence; the most common minor complication was seroma.
Conclusion A reasonable risk for complications is well known in body contouring surgery especially in obese patients. It is
imperative to discuss related risks and expected results. Taking several points into account concerning the perioperative manage-
ment, reduction of major complications is possible even in still obese patients, making body contouring surgery a discussible option.
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Introduction

Prevalence of global obesity (BMI > 30 kg/m?) in adults con-
tinues to increase [1], and with it associated health conse-
quences such as hypertension, coronary artery disease, stroke,
type 2 diabetes, certain forms of cancer, and musculoskeletal
disorders [2, 3]. The failure to achieve a long-term weight
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reduction with lifestyle and dietary modifications has led to
an increasing number of bariatric surgery procedures.
Bariatric surgery is a method to achieve rapid, distinct, and
sustained weight reduction to bring patients closer to their
ideal body weight. It has been shown to be the most effective
long-term treatment for obesity [4]. However, massive weight
loss results in excess skin, which again impairs the patient’s
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quality of life. Loose and hanging skin causes recurrent erup-
tions, intertriginous mycotic infection, abscess formation, pro-
found odor, pain or physical discomfort, and hampers physical
activity. Body contouring surgery seeks to improve those
problems and therefore plays a significant role in the accom-
plishment of the entire weight loss process. It was shown to be
able to ameliorate patient’s quality of life and to enhance the
patient’s body image and physical and psychological well-
being [5-8]. Nevertheless, it is associated with postoperative
complications that might negatively impact initially adequate
results. Particularly this certain patient population is at in-
creased risk for postoperative complications after body
contouring surgery due to inferior quality tissue, malnutrition,
and often persistent obesity [9, 10]. Often described problems
are, 1. a., wound dehiscence, seroma, and necrosis [11-13].
Previous studies showed a correlation of preoperative BMI
and the incidence of postoperative complications [14—18].
Thus, a maximal reduction in BMI should be strived preoper-
atively to reduce the risk of postoperative complications.
However, this reduction in body weight is unachievable for
some patients. In patients with end-stage renal disease in prep-
aration for renal transplant, pretransplant panniculectomy may
convert previously ineligible patients into transplant candi-
dates and may result in lower rates of wound complications
after their transplant [19-21]. Thus, in some cases, body
contouring surgery at BMI > 35 kg/m” has to be discussed.
Data regarding general feasibility, the outcome, and the post-
operative complications is rare. Therefore, we aimed to con-
duct a single center analysis of patients with a BMI > 35 kg/m?
who underwent one or more body contouring procedures and
to study the minor and major postoperative complications.

Materials and Methods

We performed a retrospective chart review of 65 cases of body
contouring between October 2003 and February 2017. All
different types of body contouring surgery were included.
With some patients undergoing several types of operations,
altogether 42 patients were enrolled. We included only pa-
tients with a BMI > 35 kg/m? at the time of operation. BMIs
were calculated from documented weight and height data.
Further data assessed included age at the time of operation,
sex, duration of hospitalization, American Society of
Anesthesiologist score (ASA), resection weight, and weight
loss procedure. Weight loss was achieved either by gastric
banding, gastric bypass, gastric sleeve, or by diet and exercise.
Additionally, complications were recorded and categorized. In
the current study, we defined complications as major or minor
complications. A major complication was defined as a condi-
tion that required surgical intervention, such as bleeding or
wound infection. Minor complications included seroma,
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hematoma, localized wound dehiscence, or superficial wound
infection not requiring surgical intervention.

Perioperative Management and Intraoperative
Procedure

Patients were treated in an interdisciplinary team consisting of
an obesity center, plastic surgery, general surgery, internal
medicine, dermatology, and/or nephrology/urology. We aimed
to optimize weight reduction and skin condition preoperative-
ly (i.e., in case of active cellulitis or fungal infection/acute
infection). Further, concomitant diseases like hypertension or
other cardiac diseases, diabetes, or coagulation disorders had
to be evaluated and optimized. Additionally, the nephrologist
and the urologist were involved in the treatment of patients
suffering from end-stage renal disease presenting for a
panniculectomy prior to renal transplant. In case of an upcom-
ing panniculectomy or an abdominoplasty, preoperative ab-
dominal imaging was performed in order to evaluate the pres-
ence of an abdominal hernia. Due to unreliable results of ul-
trasound in obese patients, we indicated a computed tomo-
graphic (CT) scan of the abdomen.

In the event of detected abdominal hernia, the patient was
presented to the department of general surgery. Subsequently,
dependent on size and difficulty of hernia repair, hernia recon-
struction was planned within the same operation in case of
small hernias, or prior to body contouring surgery in case of
challenging and extensive hernias. Thereby, a laparoscopic
technique was preferred.

Preoperatively, patients had to show stable weight for at
least 6 months.

During the operation, we performed tissue reduction with-
out unnecessary mobilization of tissue. Additionally, we at-
tached great importance to extensive hemostasis. In case of
abdominal body contouring, omphalectomy was liberally in-
dicated. Overall, we focused on restoration of function and
reduction of complications instead of trying to obtain the best
possible esthetic result.

Immediately after the operation, we applied an abdominal
bandage or an elastic roller bandage, depending on the surgi-
cal area. On postoperative day 1, compression clothes were
customized and from then on worn consequently for 6—
10 weeks after surgery. Throughout the patient’s hospital
course, low molecular weight heparin or unfractionated hep-
arin was administered.

Several wound drains were used routinely. A drain was
removed once output decreased to less than 30 mL per day.

Statistics

We used descriptive data analysis for this study. Demographic
data was demonstrated as mean =+ standard deviation (SD), or
as median for non-normalized scores, respectively, and range.
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Results

Altogether, we enrolled 42 patients, representing 65 separate
surgical cases. The demographic data of our patient collective
is demonstrated in Table 1. Most of the patients were female
(71.4% of patients, 70.8% of body contouring cases), and the
age ranged between 25 and 71 years. Twenty-six patients had
undergone a bariatric procedure. The most common bariatric
surgery was gastric bypass (11 patients), followed by gastric
banding (10 patients) and gastric sleeve (4 patients). One pa-
tient had undergone both a gastric bypass and gastric sleeve
operation. Eight patients achieved weight reduction by diet
and physical activity. Mean weight reduction prior to body
contouring procedure was 67.9+31.7 kg (range 30-154 kg).
Eight patients did not achieve any weight reduction and were
excluded from calculation of weight reduction; thereof, four
patients suffered from Madelung’s Disease and insurance cov-
erage for bariatric procedure was refused in another four pa-
tients. Each patient still had a BMI > 35 kg/m? at the time of
body contouring surgery; median BMI was 38.0 kg/m? (range
35.1-62.1 kg/m?). ASA classification of patients ranged from
ASA 1 to ASA 3 and was most likely to be ASA 2 (69.1%).

Perioperative Management

In two cases, we detected extensive abdominal wall hernias in
the preoperative CT scan. These patients underwent

Table 1 Demographic data
Characteristic Value
Number of patients 42
Sex, female/male, no. (%) 30 (71.4)/12 (28.6)
Number of body contouring procedures 65
Sex, female/male, no. (%) 46 (70.8)/19 (29.2)
Age at operation date, mean, range [years) 46.3,25-71
Body mass index (BMI), median, range [kg/m2] 38.0, 35.1-62.1
ASA score, no. of patients (%)
ASA 1 3(7.1)
ASA 2 29 (69.1)
ASA3 10 (23.8)
Weight reduction, mean = SD, range [kg] 67.9+31.7,30-154
No. of patients without weight reduction 8
Procedure of weight loss, no. of patients (%)
Gastric banding 10 (23.8)
Gastric bypass 11 (26.2)
Gastric sleeve 4(9.6)
Gastric bypass + sleeve 124
Diet + sports 8 (19.0)
No weight reduction 8 (19.0)
Length of hospital stay, median (days) 11 (5-43)

laparoscopic hernia repair prior to panniculectomy in a separate

operation. Six other patients suffered from small hernias, which

were treated concomitant to the body contouring procedure.
Median length of hospital stay was 11 days (range 5-43).

Body Contouring Procedures

Overall, 65 cases of different types of body contouring surgery
were performed, including the following procedures:
panniculectomy (27 cases, 42%), abdominoplasty (12 cases,
18%; Figs. 1, 2), thigh lift (7 cases, 11%), brachioplasty (5
cases, 8%), breast reduction (6 cases, 9%, Figs. 1, 2), breast
autoaugmentation (1 case, 2%), upper body lift (5 cases, 8%),
and thoracic lift (2 cases, 3%, Fig. 1). Mean resection weight
was 4010 g (1200-7500 g) for abdominoplasty, 7324 g
(2100-25,500 g) for panniculectomy (no documented resec-
tion weight in three cases), 1716 g (340-2600 g) for
brachioplasty, 1410 g (710-1960 g) for thigh lift (no docu-
mented resection weight in two cases), 1343 g (150-2470 g)
for breast reduction, 1722 g (1000-2210 g) for upper body lift,
and 1200 g for thoracic lift, respectively. This data is summa-
rized in Table 2.

Complications

Altogether, complications occurred in 27 cases (41.5%).
Twenty-one cases (32.3%) were classified as minor complica-
tions, six (9.2%) as major complications. The most common
minor complication was seroma (15.4%), followed by wound
dehiscence (12.3%), infection (7.7%), and scar neuroma
(1.5%). Thereby, every smallest wound healing complication
not necessitating any surgical treatment was scored. All of
these complications were treated conservatively without an-
other operation. We dealt with seroma in an outpatient setting
by repeated aspiration. Regarding major complications,
hematoma/bleeding (3.1%) and wound dehiscence (3.1%)
were the main reasons for revision surgery. Furthermore, we
observed one case of infection (1.5%) and one case of scar
granuloma (1.5%) that required surgical intervention. Table 3
summarizes data of the noted complications according to the
type of body contouring and their associated frequencies.

Discussion

In the past, several studies focusing on abdominal body
contouring procedures showed higher complication rates in
obese patients with an increasing BMI being a risk factor for
postoperative complications [11, 14, 18]. On the other hand,
previous findings demonstrated that abdominal contouring
can be safely performed also in extreme obese patients [22,
23]. However, in patients that underwent bariatric surgery,
there is also a high desire for contouring other body regions
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Fig. 1 Pre- (a, b) and
postoperative (¢, d) photograph of
a 45-year-old woman with a BMI
of 38.7 kg/m?. The patient
received a gastric band and
achieved a weight reduction of
40 kg. Following this, she
underwent abdominoplasty,
thoracic lift, brachioplasty, and
breast reduction

[24], and there is still a lack of data investigating different
types of body contouring procedures in obese patients. We
therefore decided to examine the outcome of patients with a
BMI > 35 kg/m? that underwent different types of body
contouring procedures.

@ Springer

Of course, in order to realize optimal results in body
contouring surgery, we should aim for ideal preoperative con-
ditions. Ideally, postbariatric surgery patients should approach
normal and stable weight and present with low-fat content of
the excess skin. Even if there is no distinct definition of the
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Fig.2 A 29-year-old woman with
aBMI of 35.5 kg/m2 before (a, b)
and after abdominoplasty (¢, d)
and breast reduction (e, f). She
received a gastric bypass and
achieved a weight reduction of
70 kg

ideal BMI prior to body contouring surgery, a strong consen-
sus exists postulating a BMI at least smaller than 35 kg/m®.
Nevertheless, despite significant weight loss after bariatric
surgery, numerous patients are still obese when presenting
for body contouring procedure because of stagnating weight
reduction. Additionally, some patients are not able to achieve

sufficient weight reduction by themselves. Although they
would benefit from a bariatric procedure, insurance coverage
for the surgery is often limited. Obese patients do not only
suffer from comorbidities like cardiovascular diseases, diabe-
tes, etc., they are also afflicted with skin infections and func-
tional limitations [25]. Furthermore, in cases presenting with a
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Table 2  Body contouring procedure and resection weight

Body contouring procedure

No. of cases (%)

Resection weight Resection weight mean

total [kg] (range) [kg]
Abdominal contouring (abdominoplasty and panniculectomy) 36 (55) 223.90 6.22 (1.20-25.50)
Cases without documented resection weight 3(5)
Other body contouring procedures 23 (35) 34.70 1.51 (0.30-2.60)
Cases without documented resection weight 2(3)
Cases of breast autoaugmentation without breast tissue resection 1(2)
Total 65 (100) 258.60 3.98 (0.30-25.50)

large panniculus adiposus, surgical management of abdominal
procedures, for example for gynecologic surgery [26-28] or
renal transplantation, is often complicated. Body contouring
procedures contribute to improve those aspects and are there-
fore necessarily performed also in obese patients.

The overall complication rate in this study including all
minor or major side events and including all types of body
contouring was 41.5%, but we found a low major complica-
tion rate of 9.2% with an acceptable minor complication rate
0f32.3%. In those cases, every smallest wound healing disor-
der was scored and included. Concerning abdominal body
contouring surgery, we found a major complication rate of
10.3% and a minor complication rate of 25.6%. All patients
progressed to a well-healed wound. As compared with previ-
ously published studies on body contouring procedures,

especially the occurrence of major complications was found
to be comparatively low. For example, Momeni et al. found a
major complication rate in abdominoplasty of 20.8% in obese
(BMI > 30 kg/m?) patients and a minor complication rate of
29.2% in non-obese patients [11]. Higher complication rates
in abdominoplasty were described by Neaman and Hansen
[16]. They found a major complication rate of 31.5% and a
minor complication rate of 53.4% in obese patients (>30 kg/
m?). Rogliani et al. found 76% complications in obese patients
after abdominoplasty [14]. In comparison to the overall minor
and major complication rates or the minor and major compli-
cation rates in abdominal contouring of our present study, the
complication rates for obese patients shown in the literature
are relatively high in comparison to our data, despite our over-
all high resection weight. On the other hand, Mericli et al.

Table 3  Complications of body contouring surgery
Body contouring No. of Type of major Total major Type of minor Total minor
procedure cases complication, complications, complication, complications,
no. of cases (%) no. of cases (%) no. of cases (%) no. of cases (%)
Panniculectomy 27 Hematoma/bleeding: 2 (7.4) 4(14.8) Seroma: 4 (14.8) 6(22.2)
Infection: 1 (3.7) Wound dehiscence: 2 (7.4)
Wound dehiscence: 1 (3.7)
Abdominoplasty 12 0 Seroma: 2 (16.7) 4 (33.3)
Wound dehiscence: 2 (16.7)
Brachioplasty 5 Scar granuloma: 1 (20) 2 (40) 0
Wound dehiscence: 1 (20)
Thigh lift 7 0 Seroma: 2 (28.6) 5(71.4)
Infection: 2 (28.6)
Wound dehiscence: 1 (14.3)
Breast reduction 6 0 Wound dehiscence: 1 (16.7) 3(50)
Infection: 1 (16.7)
Seroma: 1 (16.7)
Breast autoaugmentation 1 0 Infection: 1 (100) 1 (100)
Upper body lift 0 Scar neuroma: 1 (20) 1(20)
Thoracic lift 2 0 Seroma: 1 (50) 1(50)
Total 65 Hematoma/bleeding: 2 (3.1) 6(9.2) Seroma: 10 (15.4) 21 (32.3)

Wound dehiscence: 2 (3.1)
Infection: 1 (1.5)
Scar granuloma: 1 (1.5)

Wound dehiscence: 6 (9.2)
Infection: 4 (6.2)
Scar neuroma: 1 (1.5)
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could show a lower major complication rate of 4.5% [23].
Nevertheless, comparison of complications should be critical-
ly evaluated because of non-consistent definitions of major
and minor complications in the literature.

As concerns findings about different types of body
contouring, Nemerofsky et al. found a complication rate of
50% in lower body lift procedures, including obese and non-
obese patients [29]. Different body contouring procedures (in-
cluding panniculectomy, abdominoplasty, brachioplasty,
mastopexy, lower body lift, thigh lift, breast augmentation,
and upper body lift) were performed by Coon et al. [30].
They found precontouring BMI to be a predictor of complica-
tions in single-procedure cases. A statement about the type of
intervention and expected complications was not made.
Within our study group, complications occurred in each type
of body contouring procedure. Major complications were ob-
served only in panniculectomy and brachioplasty. This could
be related to the high resection weight in panniculectomy and
also in brachioplasty. Regarding our data with admittedly low
number of different types of procedures, we cannot detect a
correlation between the occurrence of minor complications
and the type of intervention.

Most frequently observed complications in this study were
seroma, wound dehiscence, and infection, which is in accor-
dance with the existing literature [14, 16, 29]. Umbilical necro-
sis, deep venous thrombosis, or pulmonary embolism rarely
occurs in the literature. In our study, none of the latter events
were observed. The reason for these absent complications can
be attributed to our generous indication for omphalectomy in
the course of panniculectomy and in extended abdominoplasty.
Further, we attached importance to early ambulation and throm-
bosis prophylaxis. As concerns blood transfusions, necessity is
described up to 20% [31]. Additionally, the authors of that
study, which included only obese patients, observed complicat-
ed wound healing in more than 50%. They performed addition-
al skin reduction surgery at the time of panniculectomy, which
is associated with a large wound surface and possibly increased
the likelihood of blood transfusions requirements. Further, it
was previously demonstrated that the rate of wound dehiscence
increased in multiple-procedure cases [30]. Therefore, in cases
with multiple body contouring procedures scheduled, we prefer
a step-by-step procedure with an interval for regeneration be-
tween each surgical intervention. Additionally, we suggest con-
sidering several further points so that postbariatric patients are
at reasonable risk for undergoing surgery. Obese patients are
often multimorbid and should therefore be treated in an expe-
rienced, interdisciplinary team for preoperative risk optimiza-
tion [32]. We feel that it is evident to inform patients about the
expectable outcome of the surgery—body contouring surgery
in obese patients is not an esthetic procedure but rather a pro-
cedure to restore function. The patient should not be exposed to
unnecessary risks only to achieve better esthetic results. In case
of a planned panniculectomy or abdominoplasty, we prefer a

generous indication for omphalectomy. Further, preoperative
abdominal imaging should be performed to evaluate the pres-
ence of an abdominal hernia. Thereby, ultrasound is often un-
reliable so that a CT scan might be indicated [33]. In the event
of a detected small abdominal hernia, hernia reconstruction can
be planned within the same operation. We prefer a separate,
ideally laparoscopic procedure prior to body contouring surgery
in case of challenging and extensive hernias [34-36].

With appropriate preoperative counseling, it is possible to
achieve satisfying results with an acceptable complication rate
and a low need for revision surgery to manage these
complications.

There are some limitations of the present study to be
discussed. The variety and partially low number of different
procedures and the lack of an equal distribution of different
types of body contouring makes it impossible to predict the
occurrence of complications according to the type of interven-
tion. Further, with this study, we cannot directly correlate the
association of existing comorbidities with an increasing inci-
dence of complications. Nevertheless, we did not aim to pro-
vide another risk factor analysis; we rather wanted to show the
feasibility of body contouring surgery in obese patients. We
also cannot provide any information about the postoperative
development of body weight and the patient satisfaction or the
quality of life, respectively, after surgery due to the retrospec-
tive study design and the long observation period. Given the
comparatively small number of major complications, it can be
concluded from our study that postbariatric body contouring
surgery can be performed safely in patients with a BMI >
35 kg/m? in selected cases.

Conclusion

After massive weight loss, many patients are not able to
achieve the recommended body mass category.
Nevertheless, several problems remain due to excessive skin
including functional impairment and dermatological findings.

There is a reasonable risk for complications in body
contouring surgery in obese patients. Our data show that obe-
sity is not an absolute contraindication to body contouring
surgery independent of the body region if an interdisciplinary
and elaborate approach is followed. Procedures can be per-
formed safely and with satisfactory outcome, so that those
patients should not be denied access to the possibility of a
life-changing surgery.
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