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Summary. Background: With the rise in obesity, there has been a similar increase in bariatric surgery. This 
resulted in numerous patients losing significant weight with accompanying circumferential body contouring 
issues. This has led to an amazing increase in the number of body contouring procedures performed. Methods: 
The aim of this work is to revise the cases of body contouring in 78 ex-obese patients who underwent body 
contouring surgery in the Department of Health Life and Environmental Sciences – Plastic Reconstructive 
and Aesthetic Plastic Surgery Section, from 2007 to 2016. Results: The authors have noticed a deep relation-
ship between adverse events and cigarette smoking and with pre-operative BMI. Regardless of these vari-
ables, the authors focused on the protocol for the management of patients, which required a collaboration 
between medical and nursing staff. Conclusions: Ex-obese patients have an important risk for complications, 
but the comparison of our personal data with those of the international literature confirms the efficacy of our 
management protocol with regard to the prevention of complications. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

At the other end of the malnutrition scale, obe-
sity is a major health problem emerging today, but yet 
very underestimated. It is, in fact, a major risk factor 
for a number of chronic diseases. Bariatric surgery is 
indicated for morbidly obese patients (BMI ≥ 40) who 
fail to respond to dietary, behavioral, nutritional, and 
medical therapies (1, 2). Weight-loss operations may 
cause restriction of food intake, malabsorption, or a 
combination of the two. Given the scarcity of data that 
compare the different bariatric operations, it remains 
impossible to make definitive guidelines for one pro-
cedure over another (3-6). With the increasing num-
ber of weight loss surgery, there is a higher number of 
patients who desire a body contouring surgery, since 
that the weight loss often results in a cutaneous ex-

cess that invalidates patients in their daily life: it causes 
mechanical limitation of physical activities, hygienic 
problems, infections, intertrigo or maceration. The 
goal of post-bariatric body contouring is to amelio-
rate the discomfort due to the bariatric surgery with 
removal of the excess tissue (7) and it should become 
a routine part of the multi-disciplinary approach for 
these patients. Post-bariatric plastic surgery is recom-
mended for patients with a BMI <35 Kg/m2, a weight 
loss >30 Kg and stable weight for 6 months to 1 year, 
in good nutritional conditions and good health (8-10).

Materials and methods 

The aim of the study was to revise the cases of 
body contouring in the ex-obese patients. We first col-
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lected the data of patients who underwent bariatric 
surgery between 2007 and 2016 in our reference pri-
vate hospital (Casa di Cura Privata “Di Lorenzo srl” 
- Avezzano, AQ) (11). Then, we analyzed how many 
of these patients presented for plastic surgical correc-
tion of contour abnormalities. From 2007 to 2016, 307 
patients underwent bariatric surgery in the Operative 
Unit of General Surgery. Among these, 186 (60.6%) 
patients underwent gastric bypass, 77 (25.1%) patients 
underwent gastric banding and 44 (14.3%) patients 
underwent sleeve gastric resection. All these operations 
were performed laparoscopically by the same surgeon. 

Of the 307 patients, 78 (25.4 %) underwent body 
contouring surgery in the same hospital with a time 
interval of at least 2 years following the bariatric pro-
cedure. In particular, the distribution of bariatric sur-
gical procedures among these 78 patients was as fol-
lows: 44 (56.4%) gastric bypasses, 20 (25.6%) gastric 
bandings, 14 (17.9%) sleeve gastric resections. The fol-
lowing data and variables were collected: patient’s age, 
sex, BMI at the time of body contouring surgery, the 
type of body contouring procedure, smoking habits, 
complications and interventions associated with each 
complication. Surgical procedures that we have con-
sidered in our study included: abdominoplasty, vertical 
thigh lift, brachioplasty, breast lift with implants and 
complete body contouring. The occurrence of adverse 
events was obtained and associated with the smoking 
habit and with the BMI at the time of body contour-
ing surgery. We have considered the medical and nurs-
ing management and treatment of patients in the vari-
ous stages (pre-, intra- and post-operative), according 
to a protocol that was developed by our research group 
and that has been validated by the ethics committee of 
the hospital used as a reference. The protocol we have 
used is shown in Table 1. We have categorized our out-
comes into 4 grades (Excellent, Good, Moderate and 
Poor), according to the following criteria: 

- Clinical outcome 
- Visual Analog Scale for Pain (VAS Pain) (12) 
- Patient satisfaction
- Presence and type of complications. 

A - Clinical outcomes, evaluated six months after 
surgery: we have taken into account symmetry of the 
scar, positioning of the scar, harmony of the body pro-

file, and we expressed a rating on a scale from 1 (poor) 
to 10 (excellent). 

B - Visual Analog Scale for Pain (VAS Pain), ad-
ministered at the time of hospital discharge: from “no 
pain” (score of 0) to “worst imaginable pain” (score of 
10).

C - Patient satisfaction: the Moorehead-Ardelt 
Quality of Life Questionnaire II (13). Six key areas 
were examined: 1) general selfesteem, 2) physical ac-
tivity, 3) social contacts, 4) satisfaction concerning 
work, 5) pleasure related to sexuality, and 6) focus on 
eating behavior. Each of these questions offered 10 
possible answers, from 1 (poor) to 10 (excellent).  The 
Questionnaire was administered on the day of surgery 
and six months after surgery. We compared the aver-
age value of the first questionnaire with the average 
value of the second, to evaluate the increase in the av-
erage score (from 0 to 10).

D - Complications, assessed at 6 months: their 
presence or absence, if it was simply an outpatient 
treatment or if it required a surgical treatment.

We have established for each of the criteria the 
thresholds and the overall evaluation was based on the 
following rule:

“Excellent” if:  
A> = 8
B<=4
C>=1,5
D: no complications

“Good” if: 
A >=6
B<=5
C>=1
D: if there was a complication, it did not require a 

surgical treatment 

“Moderate” if: 
A>=5
B<=8
C>= 0.5
D: no complications or presence of any type of 

complication 

“Poor” if:
all the thresholds of “moderate” were not reached.
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Results

We reviewed a total of 78 patient charts (Table 2). 
There were 8 men (10%) and 70 women (90%), and the 
mean age was 39. 14 patients (17.95%) were smokers. 
48 patients (61,54%) had a BMI >25 kg/m2 and 30 
patients (38,46%) had a BMI <25 kg/m2.  

With reference to the bariatric procedures used, 
the BMI delta was analysed between the preopera-
tive period and 2-year follow-up, when the post-bar-

iatric procedure was performed. The average decrease 
in BMI in case of gastric bypass was 40%; in case of 
gastric banding was 29% and in case of sleeve gastric 
resection was 57%. The average BMI at the time of 
post-bariatric surgery was 31.4 kg/m2 in case of gastric 
bypass; 32.9 kg/m2 in case of gastric bending; 28.9 kg/
m2 in case of sleeve gastric resection. So, we noticed 
that the average BMI at the time of post-bariatric 
surgery was similar, regardless of the bariatric proce-
dure used. All these patients were asked to keep their 

Table 1. Medical and nursing management and treatment protocol

1. Pre-operative stage: 
- �Medical history with attention to comorbidities and drugs (steroids, contraceptives, antihypertensives, anticoagulants, hypo-

glycemic agents, antibiotics, sedatives, stimulants)
- Check of the BMI and of any changes in the last 6-12 months
- Blood chemistry and instrumental screening 
- Evaluation of diet and / or nutritional deficiency
- Visit by the anesthetist
- Psychiatric / psychological counseling
- Suspension of drugs containing acetylsalicylic acid 30 days prior to surgery 
- Abstention from smoking at least 30 days before and 30 days after surgery
- Topic therapy in skin folds (infections, intertrigo or maceration)
- Discussion and signing of informed consent

2. In the 24 hours before surgery:
- Complete bathroom / shower with antiseptic soap (possibly early in the morning and in any case within 24 hours) 
- Fasting from midnight

3. On the day:
- Trichotomy 2 hours before entering the operating room
- Preoperative planning
- Antithrombotic therapy (low molecular weight heparin, first administration 5.000U / 30’ before inducing anesthesia)

4. Intraoperative surgical strategies:
- Ligation of the perforating arteries
- “Quilting sutures”
- Intraoperative microcirculation check with spectrophotometer laser
- Compression dressing

5. Post-operative management:
- Heating of the patient
- Garments and compression dressing 
- Antithrombotic, antibiotic and pain therapy
- Early mobilization of the patient
- Ordinary discharge (if the weight loss is <50 Kg)
- Assisted discharge (if the weight loss is >50 Kg)
- Nutritional protocol
- In the first 10-15 days night’s sleep with suggested posture (angle of 30 degrees) and abstention from driving
- Abstention from sport for at least a mounth 
- Cleaning shower only after the stitches’ removal 
- Compression dressing for 4-6 weeks
- It is recommended to avoid direct exposure to sunlight or heat sources for at least 4-6 weeks 
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weight stable for at least 6 months before body con-
touring surgery.

Of the 78 patients, 14 underwent more than one 
surgical post-bariatric procedure. We adopted the mul-
ti-staged approach that we consider more rational and 
prudent: the procedures were performed in more than 
one surgical session and the time required between two 
surgical sessions was 3-6 months. Surgical procedures 
included: abdominoplasty, medial thigh lift, brachio-
plasty and mastopexy. A total of 94 body contouring 
procedures were performed in 78 patients: 64 patients 
(82%) underwent 1 operation, 13 (16%) underwent 2 
operations, and 1 (1.3%) patient underwent a com-
plete body contouring (4 operations). The distribu-
tion of procedures performed can be found in Table 3. 
According to the criteria described above, the results 
were independently scored by two blinded observers. 
The outcomes obtained in our patients are shown in 
Table 4. On a total of 94 procedures performed, com-
plications occurred in 12 cases (12,76%). There was no 
post-operative mortality. The surgical procedure most 
frequently associated with complications was abdomi-

noplasty. Wound dehiscence and seroma have been the 
most common complications, which occurred in 7 and 
5 patients, respectively. Among smoking patients (14 
patients), complications occurred in 5 cases (3 cases of 
dehiscence and 2 cases of seroma), with an incidence 
rate of 35,71%, while in the population of non-smok-
ing patients (64 patients), complications occurred in 
7 cases (2 cases of dehiscence and 5 cases of seroma), 
with an incidence rate of 10,94%. In 9 cases complica-
tions occurred in patients with a pre-operative BMI 
>25 kg/m2, but we have not observed a possible rela-
tionship of the complications with the bariatric tech-
nique performed.

Table 2. Patient characteristics

Table 3 - Distribution of procedures performed

Table 4. Classification of outcomes
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Discussion 

Our study showed that 25.4% of all patients 
had undergone body-contouring surgery after mas-
sive weight loss due to bariatric surgery. At the time 
of plastic surgery, the average BMI of these patients 
was comparable, regardless of the bariatric procedure 
performed, and the required weight stability time was 
in all cases 6 months - 1 year, so we could hypothesize 
that the bariatric procedure did not influence the out-
come of post-bariatric body contouring surgery. 

The abdominoplasty is the most required proce-
dure, as documented in our study in which all the 78 
patients submitted it. In our experience, the overall 
complication rate was 12.76%, with wound dehiscence 
(7 cases, 7.45%) and seroma (5 cases, 5.32%) being the 
most common complications. Among cases of seroma, 
it has also been reported a case of persistent lymphor-
rhea, in a patient with altered blood protein level and 
hypoalbuminemia, that has been treated with drainage 
followed by the use of compression garments and then 
with surgical revision. The operation most frequently 
associated with complications was abdominoplasty, 
and the central region of the surgical wound is par-
ticularly exposed to the risk of dehiscence. The infor-
mation from the review of the international literature, 
regarding the post-bariatric plastic surgery, reported 
an overall complication rate of 44.93% (14-20), while 
our complication rate (12.76%) is much lower. We 
have noticed a deep relationship between develop-
ment of complications and cigarette smoking (Table 
5). In fact, smoking has detrimental effects on wound 
healing processes and increases the risk of wound de-
hiscence (21). We have observed that the incidence 
rate of complications among smoking patients is more 
than 3 times higher than among non-smokers patients 
(35.71% vs 10.94%). 

Although, as previously stated, a possible relation-
ship of the final outcomes with the different bariatric 
techniques performed has not been detected, we have 
noticed instead a connection between development 
of complications and pre-operative BMI. Arthurs et 
al. (22) found that patients with a BMI greater than 
25 kg/m2 are at nearly three times the risk of postop-
erative wound complications. According to this study, 
we selected 25 kg/m2 as a reference BMI value. We 
noted that 9 cases of complications (18.75%) occurred 
among 48 patients with a BMI >25, whereas among 
patients with BMI <25 complications occurred in 3 
cases (10%). We have observed that the incidence rate 
of complications among patients with a BMI greater 
that 25 kg/m2 is about 2 times higher than among pa-
tients with a smaller BMI (18,75% vs 10%). Another 
interesting finding is the influence of a stable weight 
prior to surgery. From the literature, it appears that 
patients having a stable weight plateau for 3 months 
or longer before body contouring surgery experience 
less complications in comparison to patients with a 
pre-operative variable weight (22, 23). One hypoth-
esis is that the nutrition status is better in patients 
with a stable weight (24-26). These relationships with 
smoking, pre-operative BMI and stable weight point 
out that the first criterion for the prevention of com-
plications is correlated with the selection of patients, 
in agreement with the literature (21-27). To select 
patients, we also believe appropriate to collect medi-
cal history with particular attention to the presence of 
comorbidity and to the use of drugs. We recommend 
the suspension of drugs containing acetylsalicylic acid 
30 days prior to surgery and abstaining from smok-
ing at least 30 days before and 30 days after surgery. 
Regardless of these variables, we would like to focus 
on the protocol that we have proposed for the man-
agement and treatment of patients, which requires a 
close collaboration between medical and nursing staff. 
In the pre-operative stage, it has a great importance 
and significance the patient’s preparation as the com-
plete bathroom / shower with antiseptic soap (possibly 
early in the morning and in any case within 24 hours) 
and trichotomy 2 hours before entering the operating 
room, because if the shaving is performed more than 
two hours before there is an increased risk of infections 
(28). Regarding the intraoperative surgical strategies, 

Table 5. Distribution of complications in the populations 
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we agree with the study of Rangaswamy M. (29) who 
suggest the routine use of “quilting sutures” to reduce 
the risk of seroma. In fact, this kind of multiple sutures 
which approximate the flap to the fascia eliminates 
dead space, leads to early adhesion, prevents shearing 
forces between the two layers and reduces the tension 
on wound closure. Even the ligation of the perforating 
arteries with clips or suture thread, instead of tradi-
tional diathermocoagulation, helps to reduce the for-
mation of hematomas and seromas. Furthermore, we 
consider it necessary to place suction drains and we 
propose their removal after 48 hours for patients with 
a weight loss <50 Kg and after 5-6 days if the weight 
loss is greater. We recommend the use of garment or 
compression dressing for at least 4-6 weeks (30). In 
the post-operative stage, nursing staff must be proper-
ly educated about antibiotic, antithrombotic and pain 
therapy and about early mobilization of the patient. 
Finally, we cannot underestimate the nutritional as-
pect (30, 31). Wound healing is a nutrient-dependent 
process: protein plays a critical role in this process and 
protein deficiencies are known to lead to increased in-
flammation and may contribute to slow wound healing 
(32). But in the post-bariatric patient population there 
are often metabolic and nutritional deficiencies, so the 
use of protein supplementation is helpful to combat 
this problem. The literature confirms (31) that the 
greatest improvement in postoperative outcomes was 
observed in patients who received specialized nutri-
tional support preoperatively. 

Conclusion 

With the increasing number of weight loss sur-
gery, there is a higher number of patients who desire 
a body contouring surgery. Post-bariatric body con-
touring is an important component to the total care 
of the obese patient and it is significant to optimize 
results achieved from bariatric surgery. However, these 
patients have an important risk for complications, be-
cause of poor skin quality, comorbidities and metabolic 
and nutritional deficiencies. The comparison of our 
personal data with those of the international literature 
is positive and confirms the efficacy of our manage-
ment protocol with regard to the prevention of com-

plications. It is still important to point out that the 
main strategy in the prevention of complications is the 
preliminary selection of patients, based on their medi-
cal history.
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