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ABSTRACT
Background: Authors present the technique called ‘abdominoplasty with concurrent circumferential liposuction’ where the whole trunk is addressed as a single aesthetic unit.
Materials and methods: Between January 2008 and June 2016, abdominoplasty with cir-
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cumferential liposuction was performed in 1000 patients (984 female, 16 male) by the senior author. Patients had a mean body mass index of 27.5 (range: 18.1-34.5). Liposuction
was performed circumferentially and the abdominal flap was detached up to the costal

margins. Simultaneous fat grafting was also performed if required. Outcomes, and complications were documented.

Results: Traditional abdominoplasty incisions were used in 359 patients (Fig. 1 A), whereas extended incisions were utilized in 641 patients(Fig. 1 B). The mean duration of followup was 27 months (12 days to 61 months) and the mean duration of surgery was 154

minutes (109-260 min). The mean amount of simultaneously aspired supernatant lipoaspirate was 1940 cc (1700-4580 cc ). Simultaneous gluteal fat grafting was performed in 34%.
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None of the patients had any skin necrosis. The most common complication was seroma.
(19%).

Conclusion: In abdominoplasty, the entire central body should be considered as a single
unit. Circumferential widespread liposuction with standard undermining of the abdominal

A

flap up to the costal margins is both safe and yields superior aesthetic outcomes.
Keywords: Abdominoplasty, circumferential liposuction, liposuction, body contouring.
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Abdominoplasty since its introduction has made a great advance (1). Certain classifications
and treatment algorithms have been proposed based on the skin excess, musculofascial laxity, and lipodystrophy (2,3). However, invention of liposuction by Illouz in the 1980s was a
very important step especially in abdominal aesthetic surgery (4). Since then, concurrent
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use of liposuction with abdominoplasty has led to many debates (5,6). Many authors cautiously used liposuction with abdominoplasty and have designed different modifications

due to the fear of skin necrosis (7,8). The article of Matarasso, which was based on the anatomical studies of Huber was advising against liposuctioning the detached abdominal flap
(9,10). The ‘lipoabdominoplasty’ technique which was firstly described by Saldanha in

2001, was a very important step with respect to simultaneous use of abdominoplasty and

liposuction (11). The author reported that undermining the flap above the umbilicus in the
form of a limited triangular tunnel was safe and produced satisfactory aesthetic outcomes.
Although many surgeons today still adopt a precautionary approach to performing liposuction to the detached flap during abdominoplasty, superior cosmetic outcomes in combined

C
C

cases have been reported in literature (12,13).

iI the last decade, the sense of beauty for women has also changed. Patients demand more
curved lines around the hips and buttocks and more defined waistline. we believe that liposuction and fat grafting when indicated has become an irreplaceable tool to reach these

A

goals in obtaining a modern feminine look during abdominoplasty.
We present our series of 1000 patients of abdominoplasty with concurrent circumferential
liposuction which were performed by the senior author in 8 years. Outcomes and complications are discussed.
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Materials and Methods
1000 (984 female, 16 male) patients who were operated between January 2008 and June
2016 with the indication of standard or extended abdominoplasty due to skin excess, musculofascial laxity, and lipodystrophy were included in the study. Standard abdominoplasty
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defines where the complete surgical excision is performed while the patient is in supine
position (Fig. 1 A). Extended abdominoplasty defines where the complete excision was performed from both prone and supine positions (Fig. 1 B). All patients were retrospectively

reviewed in terms of demographic data, operative records, complications, liposuction, and
fat grafting amounts. Mini-abdominoplasty, body lifting were excluded from the study.

All patients were operated in the accredited office operating room by the same surgeon
(SOS) under general anesthesia.
Surgical markings

The key markings performed pre -operatively were placed to determine where the patient
desired to have the abdominoplasty scar and areas to be liposuctioned or fat grafted (Fig.
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2). But in case of abdominoplasty markings, we believe that the redundancy and weight of

the abdominal tissue distorts the lower abdomen. Additionally, the pinch determination of
excess skin changes once the liposuction is performed.
The lateral location of the future scar was one of the main determinants of the scar shape

A

and placement. Patients were asked where they wanted their scar in relative to anterior
superior iliac spine. This point was marked. For a standard abdominoplasty, this point determined the most lateral extension the incision. In an extended abdominoplasty, the location of the scar extension was marked (Fig. 2). The midline supra pubic location of the scar
was marked after performing the liposuction of the pubic area. The mobility and the degree
4
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of ptosis of the pubic area and the height of the torso of the patient contributed in the location of this point which was usually located 4-6 cm above the fourchette. Once the midline
point is determined, a gentle smiley line connecting the lateral two points to the midline
point was drawn as our incision. All excisional markings are performed during the surgery.
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Surgical technique
Every surgery started in a prone position. As a super-wet solution of 1 liter of Ringer’s la-

cate, 50 cc of 1% lidocaine, and 1 cc of 1:1000 epinephrine was used. Suction assisted liposuction was performed in lower back and other areas if needed. To define the waist line,
liposuction of both superficial and deep fat compartments of flanks were performed. In

case of an extended abdominoplasty, excess skin was marked by pinching equal amounts
around the pre-operative marking of the desired scar location. Marked skin and subcutaneous tissue was removed. At this stage, gluteal fat grafting was done if necessary. If the

presacral area was significantly thinned with liposuction a 15 french JP drain was placed in
the area (See Video 1, which demonstrates Circumferential lipoabdominoplasty: prone po-
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sition, available in the “Related Videos” section of the Full-Text article on PRSJournal.com
or, for Ovid users, available at INSERT HYPER LINK) (Video Graphic 1). Later, the patient

was turned to supine position where liposuction upper abdomen and pubic area was performed. The lower abdominal incision was marked as described. The flap was undermined

A

up to the xiphoid and costal margins while thwe umbilicus was incised circumferentially
and left attached to its origin(Fig. 3).
The extend of the plication was marked in the midline. We used a barbed, double armed,
bidirectional double 0 PDS suture. The plication started right above the umbilicus in a running fashion all the way to the xyphoid and back to the start point. Considering the thick5
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ness of the skin flap, shortening of the umbilicus was done by passing the same suture
through the superior and inferior umbilical stalk borders. The plication was carried all the
way to the pubic area and back up to the umbilicus (Fig. 4).
The operating table was flexed by 25-30 degrees. The upper flap was pulled down at the
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scarpa fascia using an Alis clamp. It is important to emphasize that the pull was applied only at the midline and the excision was marked without any other pull to secure a smooth,
tension free closure. In some cases, the origin of the umbilicus was closed vertically to

avoid tension and misplacement of the pubic. The marked excess skin was removed. The

location of the new umblicus was determined. The umbilicus was taken out through a 1 cm
length of vertical elliptical excision. The umbilicus was sewn to the flap with vertical mattress sutures interrupted 4/0 polypropylene ensuring to leave the knots on the umbilical

side. A single 19 F JP drain was placed through the stab incision in pubic area. Skin closure
started with approximating the skin in the midline with 0 Vicryl interrupted suture passing
through the Scarpa’s fascia and the lower rectus fascia to secure the position of the pubic
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area. And then superficial facia is approximated in a continuous manner from lateral to

medial using 0 Vicryl suture. A 3-0 barbed PDS suture was used in a continuous manner for
subcutaneous repair. A 3/0 monocryl was used for subcuticular closure (See Video 2,
which demonstrates Circumferential lipoabdominoplasty: supine position, available in the

A

“Related Videos” section of the Full-Text article on PRSJournal.com or, for Ovid users, available at INSERT HYPER LINK) (Video Graphic 2). A surgical garment was placed in the operating room. Most of the patients were discharged on the same day after the discharge criteria were met . Patients with risk factors such as age, high BMI or patients who did not have
good support at home were kept overnight.
6
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Post-operative care:
Antibiotic prophylaxis was administered to all patients in the operating room and was continued for 10 days. Anticoagulant therapy with enoxaparin (30-40 mg/day) was started
the next day after the surgery and was continued for 10 days. (Total 10 doses) For the last

week after surgery.
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2 years we have been routinely obtaining a doppler study of the lower extremities in first

Patients stood up straight as soon as they can, usually in a matter of 3 or 4 days. Patients

wore garments for 4 weeks. Drains usually were removed in the first week when the out-

put was less than 75cc/24 hours. Patients with fat grafting were allowed to sit on their buttocks immediately after surgery. Patients usually returned to work in 10 to 14 days and returned to exercising in 5 weeks.
Results

1000 patients, of whom the mean age was 45.2(range: 25 -71) and the mean body mass index was 27.3 (18.1-35.5), were followed-up for a mean period of 27 months (3-61
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months). The mean duration of surgery was 154 minutes (109-260 min). The mean total

aspirated fluid amount was 2540 cc (1650-6200 cc) while the mean aspirated supernatant
fat material amount was 1940 cc (1700-4580 cc). Simultaneous gluteal fat injection was
performed in 341 (34%) patients . Simultaneous umbilical hernia repair was performed in

A

63 (6.3%) patients. Simultaneous breast surgery (breast augmentation, breast reduction,
mastopexy) was performed in 368 patients (37%) while simultaneous facial surgery was
performed in 18 patients (1.8%) . Tables 1-3 summarizes the results.
With respect to complications, no skin flap necrosis was seen in any patients. Transfusion
was used in 10 patients (1%). The most common complication was noted as seroma (19%).
7
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Most common site for seroma was the presacral. Hematoma was observed in 4 (0.4%) patients. Revision was performed in 61 (6%) patients. The most common cause of revision
was dog-ear and scar revision in 37 patients, and secondary liposuction in 24 patients. Clinically documented DVT was observed in 15 patients, and 3 patients had pulmonary embo-

EP
TE
D

lism. One PE was fatal and the other 2 patients were hospitalized for a mean duration of 1
week, received IV heparin therapy, and were discharged thereafter. We had 15 infections
requiring IV antibiotics.

The complication results obtained are demonstrated in table 3.
Discussion

Many surgeons have approached concurrent liposuction with abdominoplasty conservatively (14). However in recent years, studies have demonstrated that combination of abdominoplasty and liposuction did not lead to extra morbidity actually (15-17). Among

these studies, the study done by Hunstad et al, deserves extra mentioning. The authors reported their results with extensive liposuction and abdominoplasty with wide undermin-
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ing of the entire flap up to the costal margins. Excellent cosmetic results with acceptable
complication rates were reported (17).
In our operations for the last 8 years, we started every operation in prone position. This

allowed us to give a better definition to the waistline that cannot be achieved from supine

A

position only. We performed superficial and deep liposuction of the entire flanks area
which is an important maneuver to define the waist line (fig5).
We think that performing simultaneous liposuction with abdominoplasty brings many advantages in addition to achieving a shapelier body. After liposuction, the tissue burden to
be supplied by lateral subcostal perforators decreases. Moreover, the abdominal tissue af8
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ter liposuction gains more mobility and the extend of lateral undermining is minimized
hence preserving better circulation to the detached abdominal flap.
In terms of standard flap detachment up to the costal margins instead of a more conservative tunnel shaped undermining, a wider musculofascial plication could be performed
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which helped in achieving aesthetically satisfying waist lines, flatter upper abdomen with
better definition. We still utilize tunnel type of undermining in patients with upper quad-

rant scars or history of smoking in an effort to maximize the amount of perforators feeding
the flap. We do not perform lipoabdominoplasty in active smokers.

Traditionally, patients are brought to a sitting position exceeding 45 degrees and the excess
skin is marked by exerting traction to multiple points of the detached abdominal flap. This
may cause unpredictable distortion of the pubic area and the resultant scar when the patient stands up straight. We prefer sitting the patient only 30 degrees. The only tension

point is in the midline but the reach of the detached abdominal flap is better due to liposuction which enables us to have less tension even at this point. It is important to emphasize
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that this midline point is initially secured to the low rectus fascia to avoid distortion of the
pubic area and rest of the excess skin is marked without any. We did have a vertical scar

component in 6% of the patients in our efforts to keep the midline tension low (fig 6). This
is an important point to be discussed with the patients preoperatively. In our experience,

A

vertical scar component is more common with skinny patients, patients with high location
of umbilicus and patients with previous history of abdominal liposuction or abdominoplasty.

Discussing the location and the shape of the scar is critically important. That is why we ask
all our patients where they want the lateral portion of their scar. All the patients wanted
9
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their central scar low but the height of the scar laterally varied form one patient to another.
Some preferred straight low scar, where some others preferred low but smiley shape or
curving almost like a bicycle handle (fig7).
We had 96 patients who had previous abdominoplasty. It is perfectly safe with these pa-
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tients to perform a lipo-abdominoplasty because all these patients had their perforators
divided during the first surgery which created a delay type of effect on the detached abdominal flap (fig 8).

We have been usuing continuous suturing technique for plication and closure for the last

10 years. We think that multiple interrupted sutures increase the risk of fat necrosis, infection, and foreign body reaction. Continuous technique also saves time.

In our series, we presented that 34% of the patients received fat grafting to buttocks and

hips. But in our current practice fat grafting is done in more than 60% of the patients which
includes fat grafting to the breast. (fig9).

It is also important to mention that pubic area is an integral portion of the abdomen and
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needs to be addressed accordingly. When indicated fat needs to be removed directly or by
liposuction and pubic area needs to be reduced and suspended to the lower rectus fascia.
(fig10)

In our series, the rates of complications were found to be parallel with the values reported previ-

A

ously in the literature (19,20). Importantly, no skin necrosis was observed which demonstrates
the reliability of our technique. Seroma was the most common complication. We had two sites
for seroma, one was the presacral area and the second was the abdomen. The fact that we started
every abdominoplasty in prone position and performed liposuction of the presacral area explains
the unusual occurrence of presacral seroma. We believe the dependent nature of the area
10
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makes this site vulnerable to seroma formation during the recovery period and liposuction
of the area impairs the lymphatic drainage. The high rate of seroma in the abdomen could be
explained by wide undermining in the supraumbilical area and the use of concomitant liposuction . In patients in whom we observed seroma, repeated aspirations were undertaken immediate-
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ly and only 16 patients (1.6%) required re-insertion of a drain. No patient required additional
surgery for treatment of seroma. The progressive tension sutures which has been proven to be

effective, may be used to prevent a seroma (23). However, risk of compromising the circulation
of the liposuctioned flap and the extra time to be spent during the surgery should be considered
as well.

The rates of DVT and pulmonary embolism (PE), were 1.5% and 0.3%, respectively. Two

patients who presented with PE were hospitalized for 7 days and discharged without mortality (12,19). Unfortunately, we had one patient passed away due to fatal pulmonary em-

bolism. This patient had 10 days course of DVT prophylaxis with enoxaparin 40mg/day and
had no risk factors. Incident took place on the 12th postoperative day. Pulmonary embolus
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was confirmed with autopsy and but no DVT was found in the lower extremities. In a re-

view of a large series of autopsies after PE , no source of embolus was found in 22,6% of the
patients (27). In our series of 1000 patients we used different approaches to medical DVT
prophylaxis. In fact, there are debates in the literature relating to the time of onset of anti-
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coagulant therapy (19, 25). Currently, we give 30-40mg/day enoxaparin staring on the 1st
postoperative day and continue for 10 days. Since we had a fatal PE, we started to obtain
doppler studies of lower extremities of every abdominoplasty patient in the first postoperative week. The study is cheap and non-invasive.

11
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We had 15 patients who developed infections requiring IV antibiotics. All of them had infected seromas which was undetected initially. Surgical drainage was performed for all the
patients. Once the drainage was done there was no further need for IV antibiotics and patients were kept on oral antibiotics for 10 days.
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To the best of our knowledge, this study is the largest series related to abdominoplasty
with concurrent circumferential liposuction to address the central body. With 360-degree

patient evaluation combined with liposuction and complimentary fat grafting, highly satisfactory results. Major flaws of the current study, however may be summarized as its retrospective design, and evaluation of the aesthetic outcomes rather subjectively.
Conclusion

In the abdominoplasty with circumferential liposuction technique which addresses all central body units with a 360-degree approach, it is possible to obtain an aesthetically pleasing
central body. The most important key points in success can be summarized as performing
liposuction liberally in the whole mid-trunk circumferentially, detaching the abdominal
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flap widely up to the costal margins, low tension closure of the incision and augmenting
aesthetic units with fat grafting as required.
Summery

In circumferential lipoabdominoplasty, the aesthetic unit of the abdomen is considered to

A

be 360 degrees including the buttocks and the flanks. Every surgery is initiated in prone
position. Incorporation of liposuction of flanks allows us to achieve a better definition of
the waistline. Fat grafting, when indicated, can create more feminine curves to complement
the result. In supine position, liposuction of the abdomen including the pubic area brings
additional definition to abdomen. Complications rates are acceptable and are consistent
12
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with what is reported in the literature. Circumferential lipoabdominoplasty is a safe procedure that can produce aesthetically more pleasing results that can not be achieved with the
traditional abdominoplasty where the procedure is performed in only supine position and

A
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C
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usually, liposuction is not performed.
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FIGURE LEGENDS
Fig. 1. A post-operative photo that shows the standard abdominoplasty incision`s length and level (A) . Abdominal incision’s length and level in extended abdominoplasty (B).
Fig. 2.. The key markings in standard abdominoplasty (A) and in extended abdominoplasty (B).
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Fig. 3. The detached abdominal flap.
Fig. 4. The plication of rectus fascia (Published with permission ©EFE).

Fig. 5. Pre-operative oblique view of a patient (A). The post-operative photo of same patient after extended abdominoplasty and superficial&deep liposuction of the entire flanks area (B).

Fig. 6. Pre-op. and post-op. views of the patient with the vertical component of previous umbilicus.

Fig. 7. Varies designs of abdominoplasty scars.

Fig. 8. Pre-op. and post-op. photos of a secondary abdominoplasty.
Fig. 9. A result of fat grafting and abdominoplasty combination.

Fig. 10. The result of the abdominoplasty with reduction and suspension of pubic area.
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TABLE LEGENDS

Table 1. Data of 1000 Patients Undergoing Abdominoplasty.
Table 2. Abdominoplasty and Concomitant Procedures in the Study.
Table 3. Complications.

A

VIDEO LEGENDS

Video Graphic 1. See Video 1, which demonstrates Circumferential lipoabdominoplasty: prone
position, available in the “Related Videos” section of the Full-Text article on PRSJournal.com
or, for Ovid users, available at INSERT HYPER LINK.

17

Copyright © American Society of Plastic Surgeons. All rights reserved.

Video Graphic 2. See Video 2, which demonstrates Circumferential lipoabdominoplasty: supine
position, available in the “Related Videos” section of the Full-Text article on PRSJournal.com
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or, for Ovid users, available at INSERT HYPER LINK.
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Table 1. Data of 1000 Patients Undergoing Abdominoplasty
Age, mean, range

Underweight
<18.5
patients
51 (5%)

Normal Weight
18.5-24.9
patients
229 (23%)

Overweight
25-29.9
patients
420(42%)

Obesity
30-30<
patients
300 (30%)
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BMI

Sex

45.2 ( 25-71)

16 male patients

Smoker
these are patients
with history of
smoking

51 ( %5)

Follow-up

27 Months (3-61
months)
Standart
Abdominoplasty
359 (36.4%)

The duration of the
surgery

154 minutes (109260 minutes)

Total aspirated
fluid amount

2540 cc (1650-6200
cc)

Aspirated
supernatant fat
material amount

1940 cc (1700-4580
cc)

Extended
Abdominoplasty
641 ( 63.6 %)

A

C
C

Type of
Abdominoplasty

984 female patients
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Table 2. Abdominoplasty and Concomitant Procedures in the Study
No. of Patients

Breast Surgeries
(Breast
Augmentation,
Breast Reduction,
Mastopexy)

368 (36.8%)

Fat injections to
buttocks

341 (34.1%)

Umbilical Hernia
Repair

63 (6.3%)

Facial Surgeries (Face
Lift, Neck Lift)

18 (1.8%)

A

C
C
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Concomitant
Surgeries
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Table 3. Complications
No. of Patients (%)

Total

364 (36%)

Total Seroma
Seroma in the abdominal area
Seroma in the presacral area
In the both sides

194 (19%)
42 (22%)
118 (61%)
34 (17%)

Minor infections requiring prolonged oral
antibiotics

34 (3.4%)

Serious infections requiring intravenous
antibiotics

15 (1.5%)

Hematoma

4 (0.4%)

Need for blood transfusion

10 (1%)

Dog-ears, Wide and pigmented scars

37 (3.7%)

Clinically documented DVT

15 (1.5%)

Pulmonary Embolism

3 (0.3%)

Fatal Pulmonary Embolism

1 (0.1%)

A
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C
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Abdominoplasty Complications
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8

29

Copyright © American Society of Plastic Surgeons. All rights reserved.

A

C
C

EP
TE
D

Figure 9
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Figure 10
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