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INTRODUCTION

Obesity is now a pandemic causing significant health risks 
to a major part of the world’s population. Bariatric surgeries 
were introduced as an alternative treatment for the morbidly 
obese and are becoming increasingly used. Patients under-
going these surgeries experience significant weight loss 
and naturally evolve to have excess skin and subcutaneous 
tissue throughout their body. This population is increasingly 
seeking the help of plastic surgeons to improve the body 
contour, and knowledge of surgical alternatives for the treat-
ment of these patients is very important1.

Abdominoplasty, mammoplasty, brachioplasty, and der  -
molipectomy in the thigh are the most popular procedu    res 
used in our center2. The removal of excess skin and sub -
cutaneous tissue in the abdominal region can be achieved 
via a low transverse incision (classical abdominoplasty), 
a combination of transverse and vertical incisions (anchor 
abdo       minoplasty), or, more rarely, with an incision in the 
mam   mary fold (reverse abdominoplasty)3-6.

Since 2004, some patients have been treated at our ins   -
titution after massive weight loss by resection of excess 
tissue from the abdominal region through a unique vertical 
incision. Although there are reports in the literature regar    ding 
the use of these incisions for esthetic abdominoplasty7 and 
correction of giant hernias of the abdominal wall or tumor 
resections8, we found no reports on the use of this technique 
in the treatment of patients after bariatric surgery.

The objective of this study was to present this alternative 
vertical technique for the resection of excess abdominal skin 
after bariatric surgery and describe the results in 40 patients.

METHODS

A retrospective review of the medical records of 40 pa   -
tients with a history of bariatric surgery undergoing vertical 
abdominoplasty between 2004 and 2009 in the Hospital of 
the Faculty of Medicine, University of São Paulo, was car    ried 
out. The variables analyzed were age, time between bariatric 
surgery and abdominoplasty, body mass index (BMI) before 
and after bariatric surgery, use of drains, length of stay, and 
postoperative complications.

Patients were contacted and questioned about postope-
rative pain and satisfaction with the esthetic outcome of the 
surgery; both of these variables were assessed on a numerical 
scale (0 to 10), with grades 0–4 considered as poor outcome, 
grades 5 and 6 as regular outcome, grades 7 and 8 as good 
out   come, and grades 9 and 10 as excellent outcome.

Technique Description
The vertical incision was marked by gripping the excess 

abdominal skin vertically (Figure 1), with the patient in a 
su    pine position. To accomplish compensation for excess skin 

in the craniocaudal direction, the final marking was drop 
shaped with a wide base encompassing all of the excessive 
skin in the region of the hypogastrium, which was in contrast 
to the classic spindle shape (Figure 2).

With the patient under general anesthesia, en bloc resec-
tion of the skin was performed following the preoperative 
mar   king, without additional detachments. The preaponeu-
rotic plane was the deepest limit of the resection. The navel 
was separated from the surgical piece before its resection 
and maintained by abdominal aponeurosis (Figure 3). In all 
patients, abdominal aponeurosis plication in 2 planes with 
nonabsorbable suture was then carried out (Figure 4). This 
enabled not only correction of diastasis of the rectus abdo-
minis muscles, which is always present in these patients, but 
also allowed reduction of the tension on the surface planes 

Figure 1 – Manual extension of excess abdominal skin  
for marking the vertical incision.

Figure 2 – Preoperative marking.
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of the sutures. In the most caudal position of the scar, some 
wrinkling of the tissue was normal. In severe cases, compen-
sation was accomplished with a small horizontal component.

Closure was performed in 3 layers by using absorbable 
thread. The navel was repositioned into the anatomical posi-
tion, as determined by the projection of its position deep in the 
skin flaps. The use of drains was assessed on a case-by-case 
basis at the discretion of the surgeon.

All patients were instructed to use mesh compression 
in the abdominal region from the immediate postoperative 
pe   riod up to 2 months after surgery.

RESULTS

The mean age at the time of abdominoplasty was 43.6 
years (range, 18 to 58 years). Most patients were women (34 
women and 6 men). On average, the procedure was performed 
2.8 years (range, 1 to 5 years) after gastroplasty.

All patients underwent significant weight loss after ba   -
riatric surgery, with an average loss of 39% of their initial 

weight (range, 25 to 48%). Mean BMI at the time of abdo-
minoplasty was 27.4 kg/m² (range, 22 to 32 kg/m²).

The mean hospital stay was 2.72 days (range, 1 to 4 days), 
and there were no serious complications such as thrombosis, 
systemic disorders, or death.

In 57.5% of patients, drains were used postoperatively. 
Minor complications were noted in 10 (25%) patients, and 
included 3 cases of seroma, 3 cases of minor dehiscence, and 
5 cases of hypertrophic scarring. The 3 seromas occurred in 
patients who had their surgical sites drained. Patients with 
minor dehiscence were treated as outpatients with simple 
dressings until their injuries had healed by secondary inten-
tion. Three of these patients underwent minor revisions of 
their scars under local anesthesia. Figures 5 and 6 show the 
results obtained in 2 patients in this series.

The average score on the analog pain scale was 5 points, 
with wide variation among patients. The average satisfac    tion 
level was 7.75 points, with 66% of patients having good or 
excellent assessment of outcome (score equal or above 7).

DISCUSSION

Traditionally, tummy tucks are performed via low trans-
verse incisions in order to hide the resulting scars in the 
pa    tient’s underwear or swimwear, leading to better esthetic 
acceptance by patients. After major weight loss, especially in 
patients undergoing bariatric surgery, there is a lot of excess 
skin all over the body, particularly in the abdominal region, 
which is accompanied by pronounced sagging of the skin. 
This excess tissue is visible in both the craniocaudal direction 
and the lateral–lateral direction, preventing its compensation 
with a single horizontal scar. Thus, anchor or fleur-de-lis 
incisions, with their associated vertical and horizontal inci-
sions, have become extremely popular for abdominoplasty 

Figure 3 – Surgically excised piece.

Figure 4 – After resection and plication.

Figure 5 – In A, preoperative appearance, frontal view.  
In B, postoperative appearance 6 months after  

vertical surgery, frontal view.
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Figure 6 – In A and B, preoperative appearance,  
in frontal and side views, respectively. In C and D,  

postoperative appearance 6 months after vertical abdominoplasty, 
frontal and side views.
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Figure 7 – In A and B, preoperative appearance, in frontal and 
side views, respectively. In C and D, postoperative appearance  

6 months after vertical abdominoplasty, in frontal and side views, 
respectively. This patient showed chronic exposure of mesh used to 

correct an incisional hernia. The mesh was removed and the  
hernia was corrected by plication of the abdominal wall.

skin, the technique tends to lead to the formation of a slightly 
extended and winding scar.

The complications encountered in this series were all 
minor and required outpatient treatment only. The seromas 
observed in some cases suggest that the use of drains in these 
patients was not effective. In fact, as there is no additional 
detachment and subcutaneous tissue at the edges of the wound 
is closed in multiple planes, the dead space resulting from 
the procedure is reduced and small collections in localized 
regions of the wound will form localized cysts, which will not 
be effectively drained if the drain is placed in another plane.

The difficulty in objectively evaluating the results of 
plastic surgery is well known, because the esthetic compo-
nent of surgery is the main aim sought by patients. Although 
we did not have the opportunity to analyze the results with a 
greater degree of evidence in the present study, for example 
the use of a standardized scale to assess the evaluations made 
by independent observers9, we asked the patients to describe 
their satisfaction on a scale of 0 to 10 (subjective data). The 
degree of satisfaction was high, with 67% of the patients 

in patients with excess abdominal skin after major weight 
loss. However, these incisions are subject to complications, 
primarily in the region of confluence of the scars, which is 
known as the T area.

The technique presented in the current paper results in a 
single vertical scar, which is less esthetically acceptable and 
more noticeable as compared to the transverse scar resulting 
from removal of excess skin in the abdominal region after 
drastic loss of weight. Although most bariatric surgeries 
are currently performed laparoscopically, many patients 
already had a vertical scar in the upper abdomen resulting 
from open bariatric surgery. In one patient in this series, 
the approach described allowed the complete resection of 
infected and chronically exposed prosthetic material (Figure 
7). As compared to the anchor approach, vertical resection of 
excess skin did not involve the need of a horizontal compo-
nent, and was associated with a lower risk of complications. 
Moreover, the resulting scar is difficult to disguise in the 
underwear and owing to the large amount of excess tissue 
cleared perpendicular to the lines of force of the abdominal 
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considering their results as good or excellent, according to 
subjective criteria of evaluation. Despite the low strength of 
evidence of the evaluation method used, our data showed 
that these patients were satisfied with the results of surgery 
even with a vertical scar visible in the abdomen. In general, 
we found that after drastic weight loss, patients mostly seek 
an improved body contour and relief from complications 
resulting from a large amount of excess skin, such as rashes 
and skin parasites. The proposed technique has allowed us to 
achieve these goals. Objective comparison of this technique 
with other treatments available for these patients will bring 
us additional information about its validity and directions. 
These studies are in progress.

CONCLUSIONS

Vertical abdominoplasty is a new alternative for the treat-
ment of excess skin and subcutaneous tissue after massive 
weight loss in patients who have previously undergone baria-
tric surgery. Although the resulting scar is more visible than 
that observed in  classical abdominoplasty, good results and 
a low risk of complications were observed in this series of 
40 patients. The degree of satisfaction reported by patients 
highlights the vertical abdominoplasty technique as an 

interesting option for the esthetic treatment of the abdominal 
region in ex-obese patients.
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