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Abstract: Surgical treatment for morbid obesity has been increasing over the last few years.
Historically, bariatric surgery had been plagued by complications, both technical and meta-
bolic. The criteria to decide if a patient should have bariatric surgery required that the patient’s
morbid obesity was contributing to an otherwise imminent demise. Now, with improved
techniques, laparoscopic surgery and better understanding of the metabolic consequences of
bariatric surgeries, it is presumed that the benefits outweigh the risks of bariatric surgery in
increasing numbers of patients. Additionally, the post-bariatric procedures for body contouring
have many documented complications. Most of these can be related to the nutritional status of
obese patients and the relative immunodeficiency that obese patients possess. After a thorough
literature search it appears that bariatric surgery and post-bariatric body contouring are, indeed,
safer than previously thought.

Keywords: body contouring, gastric bypass, bariatric surgery

Introduction

Obesity is a serious disease that carries substantial morbidity and mortality and has
mixed genetic and environmental etiologies. Obesity is defined as the accumulation
of excess body fat that leads to pathology. Severity is based on the degree of excess
body fat, and is commonly assessed using the body mass index (BMI) which consists
of body weight divided by height in meters squared. Obesity may be defined as body
weight that exceeds ideal body weight by 20% or BMI greater than 30 kg/m?. Morbidly
obese individuals generally exceed ideal body weight by 100 pounds or more, or
are 100% over their ideal body weight. In 1991, the US National Institute of Health
defined morbid obesity as a BMI of 35 kg/m? or greater with comorbidities, or BMI
of 40 kg/m? or greater without a comorbidity. Superobesity is a term sometimes used
to define individuals who have body weight exceeding ideal body weight by 225% or
more, or a BMI of 50 kg/m? or greater.

Bariatric surgery, when successful, leaves the patient with the sequelae of massive
weight loss and of the bariatric operation itself. The functional problems associated
with massive weight loss are usually related to skin and fascia excess or relaxation.
Redundant skin primarily causes problems that include intertrigo, pain, problems
maintaining appropriate hygiene, and decreased activity.! After massive amounts of
weight loss, the patient is often unable to begin a proper exercise regimen, an important
step in the recovery from obesity, secondary to the excess pendulous tissue. Friction
between the thighs can also cause pain and discomfort when ambulating. Massive
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weight loss patients who have undergone bariatric surgery
have also been shown to have a higher risk of postoperative
incisional hernias. These hernias may cause both functional
and aesthetic problems. Reported rates of incisional hernia
following open gastric bypass are as high as 41%.> The hernia
itself can cause significant functional disability in addition
to the cosmetic deformity, including pain, discomfort with
movement, and impairment of mobility. In some instances
this can restrict patients from adequately performing normal
daily activities and possibly prevent them from attending
work.? Body contouring and incisional hernia repair have
become an integral part of the care for post-bariatric surgery
patients.

Bariatic and post-bariatric body contouring proce-
dures have undergone a profound evolution over the past
two decades. Due to the advent of minimally-invasive bar-
iatric techniques, a greater understanding of the anatomy and
physiology of the bariatric surgery patient, and refinement
in body contouring techniques, these procedures are now
demonstrating lower than ever risk to benefit with a high
margin of safety. We review historic and modern techniques
utilized in bariatric and body contouring surgery as well as the
outcomes data available, including complications, morbidity
and mortality, and patient satisfaction.

Bariatric surgery: goals

and mechanisms of action
The goal of bariatric surgery is to improve health in morbidly
obese patients by achieving long-term, durable weight
loss. It involves reducing caloric intake and/or absorption
of calories from food, and it may modify eating behavior by
promoting slow ingestion of small boluses of food.
Restrictive operations restrict the amount of food intake
by rationing the quantity of food that can be consumed at
one time, which results in a reduction in caloric intake.
Malabsorptive procedures limit the absorption of nutrients
and calories from ingested food by limiting absorption to the
duodenum and predetermined lengths of small intestine.
The operations currently in use for the management of
morbid obesity involve gastric restriction with or without
intestinal malabsorption. Gastric restrictive procedures
include laparoscopic vertical banded gastroplasty (LVBG)
and laparoscopic adjustable gastric banding (LAGB).
Malabsorptive procedures include biliopancreatic diversion
(BPD), and biliopancreatic diversion with duodenal switch
(BPD-DS). Roux-en-Y gastric bypass has features of both
restriction and malabsorption. The advent of laparoscopic

techniques has allowed surgeons to offer minimally-invasive
approaches to these bariatric procedures.

Bariatric surgical procedures

and outcomes

The VBAG is purely restrictive in nature, limiting the amount
of solid food that can be consumed at one time, which leads
to a caloric deficit. This procedure has become less com-
monly used recently. A proximal gastric pouch empties
through a calibrated stoma, which is reinforced by a strip
of mesh or an elastic ring. VBG has been shown to achieve
acceptable weight loss results in obese patients. A study by
van de Weijgert et al* demonstrated a mean excess weight
loss of 63% after 7 years in 100 VBG patients. With weight
loss following VBG, there is a significant improvement in
comorbidities, including dyspnea, hypertension, diabetes
mellitus, orthopedic problems, and quality of life. VBG is
associated with only minimal long-term metabolic or nutri-
tional deficiencies. Long-term weight loss is less successful
if patients ingest large amounts of sweets or high-calorie
liquids. A Cochrane review,’ analyzing the different types of
gastric restrictive and malabsorptive procedures, concluded
that VBG has a low complication rate with a mortality of 1%
and a reoperation and revision rate of 30%.

Laparoscopic adjustable gastric banding involves place-
ment of a silicone band around the proximal stomach to
restrict the amount of solid food that can be ingested at one
time. Furthermore, the adjustable nature of the band allows
the amount of restriction to be increased or decreased,
depending on the patient’s weight loss. Suter et al® published
their results with LAGB after 3 years of experience. One
hundred and fifty patients underwent laparoscopic gastric
banding with mean body mass index of 44.6 kg/m? (range
from 35.1 to 64.1 kg/m?) and mean initial excess body weight
0f 102.9%. Mean follow-up was 17 months and mean excess
weight loss at 1 and 2 years was 55 and 56%, respectively.
LAGB is considered to be the safest and least invasive of all
of the surgical weight loss procedures. Its reversibility gives
it an additional level of safety. The dreaded complication of
gastric band erosion into the stomach occurs infrequently
in less than 2% of cases.” Additional complications include
intraoperative injuries, such as splenic and esophageal
injuries, and postoperative complications including band
slippage and wound problems. In a randomized trial utilizing
the gastric band in severely obese adolescents, O’Brien et al®
found that patients in the banding group lost an average of
almost 35 kg for a mean excess weight loss of nearly 80%.
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This group had no perioperative adverse events although
they did have a reoperation rate of 33% for band revision.
Quality of life and health were improved in this group of
formerly obese adolescents.

Laparoscopic RYGB is both a gastric restrictive proce-
dure and a malabsorptive procedure. A small gastric pouch
restricts food intake, while the Roux-en-Y configuration
provides malabsorption of calories and nutrients. Most
comorbidities were improved or eradicated, including dia-
betic mellitus, hypertension, sleep apnea, and gastric reflux.
A recent analysis of 500 patients who underwent RYGB
had a complication rate of only 13%.° This study had no
mortalities and the most frequent complications included
infection, leak, respiratory problems, stenosis of one of the
anastomoses, small bowel obstruction, and hemorrhage.
Additionally, the authors noted that these complications
occurred with significantly less frequency after the first
300 operations were performed.

Post-bariatric body contouring

procedures and outcomes

It is important to recognize that massive weight loss patients
have complex problems that span multiple parts of the body.
Presurgical planning should be extensive. A comprehensive
history and physical should be performed. The history should
include, but not be limited to, comorbidities such as coro-
nary artery disease, hypertension, diabetes, and history of
smoking. A physical examination should be performed with
special attention being paid to areas with the most skin redun-
dancy and areas with the worst objective sequelae. The pres-
ence of an incisional hernia should be noted and assessed for
size. Some plastic and reconstructive surgeons will consult
with a general surgeon preoperatively for patients requiring
hernia repair, while others are comfortable performing the
hernia repair themselves. Preoperative labs and medical or
cardiac clearance should also be obtained. The proper timing
of the surgery is after the patient’s weight loss has stabilized
and after the patient’s body mass index is no longer in the
obese range. A recent study found that BMI >30 at the time
of surgery is correlated with a higher risk of complications. '
As with any complex surgery, an extensive preoperative
work-up will benefit both the surgeon and the patient.

The discussion of safety in post-bariatric body contouring
can be divided into complications that occur during individual
procedures as well as those that occur during combinations
of those procedures. A recent retrospective analysis by
Shermak et al of the outcomes of patients who had body

contouring procedures after massive weight loss found that
37% of those patients incurred at least one complication.!!
The procedures performed on these patients included abdomi-
nal procedures as well as procedures on the arms, back, and
chest. The authors found wound healing complications in
14.4% and seromas in 12.9%. Less common complications
included thromboembolic complications in 2.9%, infections
in 2.9%, deep suture abscesses in 1.4%, and postoperative
bleeding in 1.4%; drain removal under anesthesia, hematoma
and lymphocele in the arm, pain requiring consultation, and
a bleeding ulcer requiring transfusion occurred in <1%.

A retrospective study observing complications and their
relationship to preoperative BMI found the total complica-
tion rate after panniculectomy to be 40%.!> Similar to the
previously mentioned study, the most frequent complications
included seroma in 17%, surgical site infections in 17%,
and hematoma in 13% of patients. Additional complications
included skin breakdown or necrosis in 11%, reexploration in
11%, and transfusion requirement in 6% of patients. Multiple
variables in this group were analyzed with reference to com-
plications: BMI was the only variable found to positively
correlate with increased risk of complications.

Abdominal contouring in massive weight loss patients com-
monly involves circumferential skin excision. This procedure
has been referred to in multiple ways by different authors.
These names include circumferential abdominoplasty, belt
lipectomy, and body lift. A recent paper by Strauch et al stud-
ied 75 consecutive mid-body lift procedures over five years.'
They found a total complication rate of 15%. The majority
of complications were related to wound healing, with 7% of
patients experiencing wound edge necrosis with eventual heal-
ing by secondary intention. Scars requiring revision occurred
in 2.9% of patients. The remaining complications occurred in
only 1 (1.4%) patient each and included epidermolysis, con-
tour deformity requiring liposuction, seroma, and superficial
thrombophlebitis. There were no thromboembolic events
nor perioperative mortalities. Capella et al reviewed 200
consecutive body lifts and found the total complication rate
to be 50%." As with the aforementioned studies, the most fre-
quently encountered complications were related to the wounds
and the presence of seromas. The authors noted wound
dehiscence in 32.5%, seroma in 16.5%, and skin necrosis in
9.5% of patients. Blood transfusion was required in 15.5% of
patients. Infection, thromboembolic events and bleeding each
occurred in less than 4% of all patients. It should be noted that
the complication rates in smokers were significantly greater
than in nonsmokers. Higher BMI was once again found to
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correlate with increased risk for complications in addition to
increased length of stay. Figure 1 illustrates commonly used
markings in lower body lifting.

Incisional hernia is a common complication from any
open surgery and is considered to be the most commonly
encountered technical problem following open gastric
bypass.' The indication to perform an incisional hernia
repair is the presence of the hernia itself. It is often sim-
pler to perform an incisional hernia repair at the time of
abdominal contouring secondary to the added exposure of
the fascia afforded by the abdominal wall flaps that have
been created for adequate skin excision. The complications
associated with abdominoplasty with concurrent hernia
repair have been reported by Shermak et al'> who found them
to be similar to those that occur when the two procedures
are performed separately. These included problems with

wound healing and seromas in 20% and 12.5% respectively.
Suture abscess, bleeding, and cellulitis were also seen, as
well as a fatal pulmonary embolism and a recurrent hernia,
each occurring in 1 patient. Overall, this review showed
the combination procedure to be both safe and effective.
The authors frequently combine hernia repair at the time of
body contouring. Components separation closure of hernia
defects has been particularly useful in difficult hernias,
as the abdominal fascia is commonly found to be lax and
redundant in these cases, facilitating the advancement of
muscle flaps (Figure 2).

Truncal contouring is the most common procedure
after massive weight loss. However, the other frequently
addressed body areas are the breasts, arms, and thighs.
These procedures are often performed at the same time or
in conjunction with the abdominal operation. Occasionally,
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Figure | Preoperative markings for lower body lifting.
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Figure 2 Components separation for closure of a ventral hernia.

3 body areas are addressed at the same time. Brachioplasty
surgery was performed by Rubin et al in 101 patients after
massive weight loss, among which 96% had a concomitant
procedure.'® Complications specific to the brachioplasty
procedures in their series occurred in 40.4%. Of those, 71%
were seromas which occurred with even more frequency in
patients who had received arm liposuction. The remaining
complications included dehiscence and wound infections.
Figure 3 demonstrates preoperative and postoperative results
after a lower body lift.

Mastopexy is another frequently performed operation
after massive weight loss. Breast deformities after massive
weight loss often include severe ptosis and the appearance of
a ‘deflated’ breast. There are multiple types of operations that
correct these deformities and they often have a high level of
patient satisfaction. Rubin et al performed 108 consecutive
mastopexy operations and found the operation to have a very
low complication rate.!” The complications they encountered
included seroma, dehiscence, and skin flap necrosis. These
complications occurred in only 8 patients for a total of 7.5%.
This group also performed multiple different combinations
of procedures at the time of the mastopexy including upper
and lower body lifts, abdominoplasty, brachioplasty, and
vertical medial thighplasty. The complications from these
other procedures were significantly greater, with a total
complication rate, including breast complications, of 52%.
Losken and Holtz attempted to determine patient satisfac-
tion after mastopexy following massive weight loss, among
other outcomes.!® Patient satisfaction was assessed utiliz-
ing a series of parameters. Twenty patients were asked to
rate their results from 1 to 5 (1 = poor and 5 = excellent).
The average result was 4.1 and 90% of these patients rated

Figure 3 Preoperative and postoperative photographs after lower body lift.

their results 3 to 5. Additionally, a total of 35 patients who
underwent mastopexy in this series were found to have a total
complication rate of 17%. Complications included wound
dehiscence, hypertrophic scarring, wound infection, and
capsular contracture. Overall, mastopexy has been shown to
be safe and to have a high level of satisfaction.

Medial thigh lifts are often performed and should be
considered for patients with difficulty ambulating or with
excessive friction between the thighs after massive weight
loss. Additionally, the inability to maintain proper hygiene
in this intertriginous area is a good indication for thigh
reduction surgery. Currently, there is a paucity of literature
related to the safety and complications attributable to this
procedure. Most of the medial thigh lift studies contain only
a small number of patients. Thigh lift surgery was performed
by Bruschi et al in 35 patients, where noted complications
included anemia in 43% and hematoma in 14%." Ellabban
performed 14 medial vertical thigh reductions in massive
weight loss patients and encountered postoperative thigh
swelling in 4 patients.® The authors attributed this to the
sacrifice of the saphenous vein. They noted that after the
procedure was tailored to avoid this sacrifice, thigh swelling
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no longer occurred. One of these 4 patients was also found to
have an infected seroma. Shermak investigated complications
following body contouring procedures and reported seroma
occurrence in 4% of patients following thigh lift.”!

Discussion

Bariatric surgery is currently considered to be safe and
extremely effective. A meta-analysis by Buchwald et al*? con-
cluded that bariatric surgery not only improves weight loss
significantly in morbidly obese individuals, but also improves
diabetes, hyperlipidemia, hypertension, and obstructive sleep
apnea. Many of these patients have complete resolution of
these comorbidities. In a preliminary analysis of the outcomes
of bariatric surgery at hospitals that have been credited as
centers of excellence, the early data show a significantly
lower complication rate than previous reports have shown.*
The major adverse outcomes investigated included hospital
mortality, operative mortality at 30 and 90 days, reoperation
rates, and readmission. Overall mortality occurred in 0.36%
of patients, with reoperation being necessary in 2% and
readmission in 5% of patients. These values once again show
that increased experience with these complicated procedures
improves outcomes.

The care of formerly obese and super-obese patients
should not end with weight reduction or weight reduction
surgery. These patients still suffer from objective sequelae of
their former disease. Body contouring surgery is a necessary
adjunct to massive weight loss in order to restore the patient
to a more functional state with a higher quality of life. These
procedures include contouring of the abdomen and circum-
ferential midsection, breasts, arms, and thighs. While there
have been a high percentage of complications listed in this
article, a vast majority of those complications were related
to wound healing and seromas, most often not requiring any
further interventions. We have found in our review of the
literature and our own surgical experience that the benefits
of post-bariatric contouring far outweigh the complications
of the surgeries.

Our approach to post-bariatric body contouring is often
multistaged and takes into the account the lessons learned
from experience and from the literature. Complications can be
reduced by limiting anesthesia time and staging the operations.
Abdominoplasty or body lift is usually the first surgery per-
formed. Breast and arm contouring are frequently performed
together during the next stage, followed by thigh lifting.
Although often requiring two to three stages over several
months, patients often find their weight loss journey to be
complete and satisfying after successful body contouring.

Conclusion

Taken together, data garnered from the literature and from our
own experience demonstrate that complications from both
bariatric procedures and the post-bariatric body contouring
procedures are acceptable when compared to the benefits from
these procedures. The objective reductions in weight loss and
comorbidities, as well as the improvements in lifestyle, have
proven to be extremely advantageous to these individuals who
can now have a new life and a new lease on life.

Disclosure
The authors report no conflicts of interest in this work
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