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ABSTRACT

Introduction: Abdominoplasty is one of the most common
procedures performed by plastic surgeons. The goal of this
study is to evaluate the outcome and the occurrence of
complications in patients undergoing abdominoplasty using
the en bloc resection technique, and to look for differences in
evolution when a drain is used or is replaced with adhesion
stitches. Methods: A prospective study was conducted on
34 female patients undergoing abdominoplasty. These were
alternately placed into 2 groups: in one group suction drains
were used, and in the other these were replaced with adhesion
stitches. Results: Among all the cases, there was some degree
of scar widening in 14.7% of patients. When analyzed by
group, those who received drains had a higher incidence
(23.53%) comparing to those who received adhesion stitches
(5.88%). One patient had superficial vein thrombosis of the
lower limbs with a good outcome. Three cases of seroma
were diagnosed, all of them in the group using drains. These
represent 8.82% of the entire study and 17.64% of the specific
group. The aesthetic result was considered good by 94.12% of all
patients. Conclusions: The en bloc resection abdominoplasty
technique proved to be safe, easy to perform, assured good
aesthetical results and had similar complication rates
when compared to other techniques. The adhesion stitches
were effective for preventing complications in this study.
Keywords: Abdominoplasty; Postoperative Complications;
Seroma; Scars.
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RESUMO

Introdução: A abdominoplastia é um dos procedimentos mais
comumente realizados por cirurgiões plásticos. O objetivo do
estudo foi avaliar a evolução e a ocorrência de complicações
em pacientes submetidos à abdominoplastia pela técnica de
ressecção em bloco, e observar se existe alguma diferença
na evolução com a utilização de dreno ou de pontos de
adesão. Métodos: Foi realizado um estudo prospectivo de 34
pacientes do sexo feminino, submetidas à abdominoplastia.
Foram divididas em dois grupos alternadamente; em um
deles foi utilizado dreno de aspiração a vácuo e no outro não,
mas estes últimos receberam pontos de adesão. Resultados:
Do total operado, houve algum grau de alargamento da
cicatriz em 14,7% dos casos. Quando avaliado separadamente
por grupo, aqueles que foram drenados tiveram incidência
maior (23,53%) em comparação com os que receberam
pontos de adesão (5,88%). Ocorreu um caso de trombose
de veias superficiais de membros inferiores, com boa
evolução. Foram diagnosticados três casos de seroma,
todos no grupo com dreno. Eles representaram 8,82% do
total estudado e 17,64% dos casos deste grupo. O resultado
estético foi considerado muito bom por 94,12% das pacientes
estudadas. Conclusões: A técnica de ressecção em bloco
se mostrou segura, de fácil execução, com bons resultados
estéticos e índices de complicações semelhantes às outras
técnicas descritas na literatura. Os pontos de adesão foram
eficazes na prevenção de complicações neste estudo.
Descritores: Abdominoplastia; Complicações pós-operatórias;
Seroma; Cicatriz.

INTRODUCTION
Abdominoplasty is one of the most popular
procedures in plastic surgery; it is most commonly
sought by women, especially after pregnancy.
Although men currently represent a small share of the
patients desiring this procedure, they are ever more
concerned about their appearance. Additionally, the
number of men and women undergoing bariatric
surgery is growing, and are a group which often
need abdominoplasty. Usual complaints are: skin
laxity, excess skin, stretch marks, abdominal
bulging, excess amounts of abdominal fat, previous
scarring in the lower abdomen (especially from
c-sections or gynecological surgeries), irregularities
of the abdominal surface, and umbilical hernia.
The physical examination often reveals diastasis
recti. Plication of these muscles is done alongside
abdominoplasty and has become a routine addition
to this procedure, because not only does it correct
the diastasis but also guarantees a stiffening of the
abdominal wall and decreases waist circumference.
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As with all surgeries, there can be complications
in abdominoplasty. Seroma is the most common
complication in this procedure1. Some factors that
increase its incidence are overweight, obesity, patients
with significant weight loss, and existence of previous
supra-umbilical incisions2. Another important risk
factor is the presence of dead space between the
muscle aponeurosis and the dermo-adipose flap
after the surgery. Seromas should be treated with
percutaneous aspiration, compression, and rigorous
follow-up, because seroma may relapse and require
several aspirations. If a seroma is not noted and remains
untouched for a long period, a capsule will form around
it. This capsule may undergo scar contraction and lead
to secondary deformities with visible and palpable
distortions in the abdominal wall3. When this occurs,
extensive reconstructive surgery may be required. In
1998, Baroudi & Ferreira4 reported a technique using
adhesion stitches between the abdominal flap and the
muscle aponeurosis during abdominoplasty to prevent
seroma formation. Other authors have adopted this
technique with good results5-8.
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Other complications which have been described
are: hematoma, infection, pathological scar formation
(keloids or hypertrophic scarring), wound dehiscence,
umbilical stenosis or enlargement, umbilical necrosis,
deep venous thrombosis, pulmonary embolism, death,
respiratory distress due to the plication, and abdominal
skin necrosis.

OBJECTIVE
To the evolution and incidence of complications
in two groups of patients after abdominoplasty
using the en bloc resection technique described and
standardized by Ronaldo Pontes9; one group received
suction drainage and the other received adhesion
stitches without any kind of drainage.

METHODS
A prospective study was conducted from
February 2008 to November 2012. All 34 patients who
underwent abdominoplasty were divided into two
groups in an alternating sequence according to the
order in which their surgery was performed. All the
surgeries were performed by the author of this study,
using the en bloc resection abdominoplasty technique9.
All patients received liposuction of the superior
abdomen and flanks. The surgery in Group 1 followed
the original technique as well as suction drainage,
while Group 2 received adhesion stitches and no drain.
All patients were female. The youngest patient was 23
years old and the two oldest patients were 67 years
old. The average age was 40.05 years and the median
age was 42 years. All of them had at least one previous
pregnancy and diastasis recti.
Operative Technique
All patients underwent en bloc resection
abdominoplasty. This technique was developed by Prof.
Ronaldo Pontes in the early 1960s and was first reported
in 1964 in the III Jornada da Regional in Petrópolis no
Colégio Internacional de Cirurgiões and was latter
formalized in 1971 in the VIII Congresso Brasileiro de
Cirurgia Plástica. It is described in detail in a book
dedicated entirely to this method9.
A description of the technique: excess skin and
adipose tissue is marked prior to the surgery; the
patient is asked to bring a bikini or underwear to this
consultation. The marking is done with a waterproof
marker so that the markings will not be washed off
during pre-surgical preparation. First, the edges of
the bikini or underwear are drawn. This will serve
as a guide for the height of the central part of the
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incision and also the angle of the lateral segments. This
process guarantees that the scar can be easily hidden
by clothing, allowing the patient to go to the beach or
swimming pools without any concerns related to visible
scarring.
Next, an ellipse containing the excess tissue
that needs to be removed is marked on the lower
abdomen (Figures 1 and 2). This excess is assessed by
a manual pinch maneuver and should occur with the
patient standing, sitting, and laying down. This must be
done in a careful and unhurried manner in a suitable
environment, with the patient relaxed and unclothed,
and the surgeon take care to check as many times
as needed to avoid excessive tension after resection.
The advantages of this technique are: resection is
facilitated, no need to hold a heavy and long flap during
the dissection, better symmetry and positioning of
the resulting scar, easier to control bleeding during
dissection, reduced operative time, stimulates
preoperative planning, and since the marking is
generally done the day prior to the procedure or in
the infirmary, it also reduces the time spent in the
operating room, the time under anesthesia, and the
total procedure time.
The surgery begins by checking the marks
with a ruler and caliper. The area to be operated is
infiltrated with a saline solution with adrenaline at a
concentration of 1:500.000. Liposuction is performed
where necessary in previously-marked areas. The
liposuction accesses can be made anywhere within
the previously-marked ellipse and a 3 or 4mm
cannula is used. The umbilicus is removed, and
en bloc resection of the previously-marked ellipse
is performed in the skin and subcutaneous tissue
until the muscular aponeurosis is reached (Figures
3 and 4).
A supra-umbilical tunnel is created on the
plane just above the aponeurosis toward the level of
the xiphoid appendix; this tunnel should be as small
as narrow as possible to allow muscle plication and
correction of diastasis recti (Figure 5). The skin is
incised with a scalpel and the undermining is done
with the electric scalpel. Hemostasis is performed. The
diastasis is then marked and an ellipse centered on the
midline is marked for the plication. The plication is
conducted on two planes, the first one with separated
double stitches using Monocryl 2-0 line, and the second
a running suture with Prolene 0 (Figures 6 and 7).
The umbilicus is attached to the aponeurosis by four
stitches of nylon 4-0 line. The flap is pulled taut and
the umbilical projection is marked on the skin. This
point is incised and the fat under it is removed to allow
transposition of the umbilicus.
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Figure 1. Typical marking for bloc resection technique. Black line marks the
medium line. Green line marks the waistline contouring. Purple line marks
the excessive skin to be resected en bloc.

At this point, treatment of the two groups
diverges. In Group 1, two suction drains are inserted:
one is directed towards the supra-umbilical tunnel and
the other is placed within the lower abdomen. The flap
is definitively pulled down and sutured in at least 3
layers according to the thickness of the adipose panicle.
The deeper plane is sutured using simple Monocryl 3-0
sutures, the intermediate plane follows with inverted
and separated Monocryl 3-0 sutures, and the most
superficial plane is closed with intradermal running
Monocryl 4-0 sutures.
Group 2 received adhesion stitches, as described
by Baroudi & Ferreira4. These are simple separated
stitches using Vicryl 1 line to join the fat from the flap
to the muscle aponeurosis, fixing the flap in various
areas to reduce dead space, alleviate scar tension, and
immobilize the flap. A large number of stitches (30 to
40 stitches) are advocated by Baroudi, Ferreira and
other authors; in this study fewer stitches were used
according to evaluation during the procedure (20 to 25
Rev. Bras. Cir. Plást. 2015;30(4):522-532

Figure 2. Typical marking for bloc resection technique in another patient
in semiprofile position. Black line marks the medium line. Green lines mark
the waistline contouring. Purple line marks the excessive skin to be resected
en bloc.

Figure 3. Skin incision with scalpel until the fatty tissue of the previous marked area.
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Figure 7. The appearance after plication.
Figure 4. En bloc resection of previous marked area. Dissection plan was the
muscular aponeurosi.

Figure 8. Placement of adhesion stitches. Here, the flap stitch can be observed.

Figure 5. Supra-umbilical tunnel dissected toward the level of the xiphoid appendix.

Figure 9. Placement of adhesion stitches. Aponeurosis stitc can be observed.

All patients received occlusive cotton dressings
and were placed in Fowler position.
Figure 6. Medium line marking and ellipse where the plication was made.

stitches). The patients in Group 2 did not receive any
kind of drain4,7. After the adhesion stitches were placed,
the procedures follow the same steps as in Group 1
(Figures 8 to 10).
526

Postoperative
The surgeries were all performed in hospitals
and the patients remained in the hospital for 24 hours.
Dressings were replaced with compression wrappings
on the following day, and these were used 24 hours/day
Rev. Bras. Cir. Plást. 2015;30(4):522-532
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Table 1. Satisfaction with aesthetical results.
Satisfaction with results
Totally satisfied

94.12%

Partially satisfied

5.88%

Figure 10. Final appearance of the surgery. No drains were placed.
Figure 11. Total satisfaction with aesthetical results.

during the first month and 12 hours/day in the second
month. Patients were encouraged to walk as soon as
possible, but were directed to maintain their backs
curved while standing for 21 days to avoid excessive
tension on the scar; they were also told to stay in Fowler
position when laying down for this same period.
The patients were seen by the surgeon every
week for 1 month, every 15 days in the second
month, and returned at 3, 6, and 12 months after
surgery.
In Group 1, the drain balance was noted daily,
and the drains were only removed when drainage was
less than 40ml in 24 hours. The maximum time until
drain removal was 5 days.

RESULTS
Of all the operated patients, only 2 (5.88%)
were not completely satisfied with the aesthetic
result. They complained that a bulge remained in
the upper abdomen. This was the result of a large
amount of intra-abdominal fat that precluded the
achievement of a completely flat abdomen, although
those patients did obtain a significant improvement
in the appearance. Both patients had BMI over 30
Kg/m2 (obesity). The other 32 patients (94.12%) were
completely satisfied with the aesthetical result. (Table
1 and Figure 11).
Scar quality was considered good by the surgeon
and the patient in 29 cases (85.3%), but some degree
of widening did occur, especially in the central area of
the scar, in 5 cases (14.7%). Four of these occurred in
Group 1 (23.53% of the cases in this group). Only one of
these cases occurred in Group 2 (5.88% of this group).
(Table 2 and Figure 12).
Rev. Bras. Cir. Plást. 2015;30(4):522-532

Table 2. Scar quality.
Scar quality
Good quality

Some degree of widening

Total

85.3%

14.7%

Group 1

76.47%

23.53%

Group 2

94.12%

5.88%

Group 1: With drain. Without adhesion stitches. Group 2: Without drain. With
adhesion stitches.

Three cases of seroma were diagnosed, all
in Group 1. They represented 8.82% of the total
number of patients studied and 17.64% of the
patients in Group 1. After seroma was diagnosed,
the patients were seen by the surgeon every 4 days.
One of these patients had spontaneous drainage
through the scar on the 10 th postoperative day but
no subsequent drainage. The other 2 patients were
diagnosed on the 7 th day and were treated with
needle aspiration. One patient had 80 ml aspirated
and exhibited no relapse. The other patient had
initial drainage of 120 ml, relapsed with 100 ml on
the 11 th day, and additional drainage of 60 ml on the
15 th day, after which no more drainage occurred.
(Table 3 and Figure 13).
There was one diagnosis of superficial vein
thrombosis in the lower limb of a patient in Group
1 on the 7th day after surgery. The patient was 37
years old and had a BMI of 28.19 Kg/m2 (overweight).
The diagnosis was made based after clinical
examination that revealed pain upon lower limb
compression, positive Homans’ sign, and swelling,
and was confirmed by Doppler ultrasound. Even
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Figure13. Seroma occurrence. Group 1: with drain. Without adhesion stitches.
Group 2: Without drain. With adhesion stitches.

DISCUSSION

Figure 12. A: Scar quality in Group 1, i.e., with drain and without adhesion
stitches. B: Scar quality in Group 2, i.e., without drain and with adhesion
stitches.

Table 3. Seroma occurrence.
Seroma occurrence
Total

8.82%

Group 1

17.64%

Group 2

0

Group 1: With drain. Without adhesion stitches. Group 2: Without drain. With
adhesion stitches.

though the thrombosis was superficial, the vascular
surgeon consulted in this case opted to hospitalize
the patient and use low molecular weight heparin
(enoxaparin) subcutaneously along with oral
warfarin until adequate levels were reached. After 5
days the patient was discharged and continued use
of warfarin for 3 months, and had a good outcome.
No patients had hematoma, scar dehiscence,
infection, necrosis, or keloid formation. These
complications are often reported in medical
literature related to abdominoplasty.
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Patient dissatisfaction is considered by many
surgeons to be one of the worst and most difficult
complications, since it involves not only objective but
mainly subjective criteria. Sometimes patients are
unhappy with clearly poor results, but often while
the result is quite positive, it is not what the patient
had in mind. In some cases, the patient’s desired
outcome is not possible, whether because of technical
impossibilities or physical characteristics that are
difficult if not impossible to alter. In other cases, the
patient has some type of body dysmorphism or other
psychological disorder.
In this study, two patients were not completely
satisfied with the aesthetical results. Both of them
were happy with the overall effect but expected
better results in the upper abdomen. Both had BMI
exceeding 30 Kg/m2 (obesity) and had a large amount
of intra-abdominal fat with very significant abdominal
bulging before the surgery. After the limits of the
procedure were explained to them, they accepted
the achieved results. Note that 94.12% of cases were
very satisfied with the aesthetical results (Figures 14
and 15).
Scar widening was observed in 14.7% of all the
patients studied. The principal cause is excessive
tension; this may occur due to failure in the marking,
over-resection, or because the patient did not follow
the postoperative recommendations related to posture.
When each group is examined separately, Group 1
had more cases of scar widening (23.53%) compared
to Group 2 (5.88%). We can suggest that the reason
for this difference is reduced scar tension due to the
distribution of force between the adhesion stitches
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Figure 14. A: Preoperative and postoperative images. B: Preoperative and
postoperative images. Semiprofile view.

that hold the flap to the aponeurosis from the base to
its extremity.
Seroma is a frequent complication following
abdominoplasty. The literature shows that it has
been identified in 1 to 20% of cases in retrospective
studies 7,10-15. Prospective studies showed a higher
number of cases, ranging from 38 to 42% 1,16 .
According to Nahas et al.7 data from retrospective
studies can be underestimated because seroma
is considered a minor complication, and this
information may be absent from the patient’s file.
Dead space between the abdominal flap and
the muscle aponeurosis after undermining is an
important factor in seroma formation. Moreover,
shear forces can break the fragile links between
the flap and the aponeurosis in the initial period
of wound healing. The adhesion stitches can
reduce this effect by eliminating the dead space
and promoting strong flap fixation, which in turn
promotes healing and reduces the incidence of
seroma.
This study strengthens this theory, as it shows
that in Group 2 there were no cases of seroma, while it
was diagnosed in 17.64% of cases of Group 1.
Seroma is usually diagnosed between 7 and 10
days after surgery. The maximum period of drainage in
this study was 5 days, and therefore it could not have
prevented the occurrence of seroma.
Baroudi & Ferreira4, Nahas7 and other authors
report the use of a large number of adhesion stitches,
Rev. Bras. Cir. Plást. 2015;30(4):522-532

Figure 15. A: Preoperative and postoperative images. Front view. B: Preoperative and postoperative images. Semiprofile view. C: Preoperative and
postoperative images. Profile view. D: Preoperative and postoperative images.
Image taken with the patient seated.
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between 30 and 40. In this study, 20 to 25 stitches were
used. Even a smaller number of stitches was effective
in preventing seroma formation and scar widening, as
seen in the different incidence of those complications
between the two groups.
Thromboembolic complications require
special attention, and their prevention is extremely
important, since they lead to serious morbidity and
mortality. Pulmonary embolism (PE) is the most
dramatic complication, with a mortality rate of 40 to
50%17,18. Pannucci et al.19 conducted a wide review
of the literature at the University of Michigan and
Vanderbilt University, which showed that 10% of
patients with symptomatic pulmonary embolism
died in 60 minutes, and that survivors can suffer
right ventricular dysfunction or heart failure.
Patients with deep venous thrombosis (DVT) can
develop post-thrombotic syndrome that compromises
quality of life. Pannuci’s study also concluded that
hospitalized patients often receive inadequate
prophylaxis, and pointed out that plastic surgeons
use less chemoprophylaxis than recommended in
high-risk patients and may fail to recognize and
modify thromboembolic risk factors19.
One reason that makes some plastic surgeons
avoid the use of chemoprophylaxis is concern with
hemorrhagic complications and hematoma formation.
Several studies have already proven the safety of
low molecular weight heparin as a prophylactic
drug. Jatene stated that these drugs do not have
thrombolytic action, but only prevent thrombus
formation17,18. In 2008, the Plastic Surgery Foundation
(American Society of Plastic Surgeons) started a deep
venous thrombosis prevention study which showed
after 30 months that enoxaparin use during the
postoperative period of hospitalized patients reduced
the rates of symptomatic venous thromboembolism
without changing the number of reoperations due to
hematoma19-22.
Abdominoplasty is a procedure with a high
incidence of this serious complication. Papers
published on this topic, specifically in plastic
surgery, have increased in the last years. They state
that the DVT incidence in face lifting is 0.35%23, in
liposuction is 0.6%24, and in abdominoplasty is about
1.3% 25,26 ; if circumferential abdominoplasty and
abdominoplasty associated with intra-abdominal
surgery are considered separately, the incidence
increases to 3.4 and 2.17% respectively27. The TRAM
flap has a DVT incidence of 1.3% 28 . Regarding
pulmonary embolism, some data are: face lifting
has a DVT incidence of 0.14%23, abdominoplasty has
0.8%26, when abdominoplasty is associated with other
surgeries the incidence ranges from 1.1%29 to 6.6%30,
530
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in liposuction it is 1.1%24, and in TRAM flap it ranges
from 0.7% to 18.8%31,32.
Some thromboembolic prevention protocols
have been published. In Tables 4, 5, and 6 this study
presents two important protocols: the Sandri Protocol,
published by Brazilian authors, and the DavisonCaprini Protocol, published by American authors.
The nonpharmacological prevention measures are
use of intermittent compressive devices in the legs
and encouraging the patient to start walking as soon
as possible after surgery, and should be ensured in
all patients13,17,33. According to the risk stratification,
each protocol indicates the use or non-use of
pharmacological prophylaxis, as shown in Tables 4,
5, and 634-36. When indicated, this prophylaxis is done
by administering subcutaneous enoxaparin (Clexane)
40 mg, initiating 12 hours after surgery and repeating
the dose every 24 hours until the patient is walking
normally.
The author of this article used the DavisonCaprini Protocol during this study. All patients
received the nonpharmacological prophylaxis and 8
of them (23.5%) had indication for pharmacological
prophylaxis. None of these 8 patients who received
enoxaparin had abnormal bleeding or hematoma
formation. Even though the prevention measures
were followed, there was one case of superficial
venous thrombosis, which was diagnosed early
and treated without further consequences. It is
important to emphasize that this patient did not
have indications to receive enoxaparin according
to the protocol used during the study. But we can
also note that this was a case of superficial venous
thrombosis, an event with less morbidity compared
to deep venous thrombosis.

CONCLUSIONS
The en bloc resection technique was seen to be
safe and easy to perform, with good aesthetical results
and complication rates similar to other techniques
described in the medical literature.
The adhesion stitches showed advantages
in reducing complications when compared to the
control group. It is a simple technique and has a
fast learning curve. However, it increases operating
time. This time can be reduced as the surgeon’s
experience increases and with the possibility of
using less stitches than originally described by
Baroudi and Ferreira. As demonstrated in this
study, even with a reduced number of stitches, the
benefits remain.
A better evaluation of scar quality would be
obtained if some method of quantification were used
Rev. Bras. Cir. Plást. 2015;30(4):522-532
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Table 4. Davison-Caprini Protocol for DVT/PE prophylaxis.
Davison-Caprini Protocol for DVT/PE Prophylaxis

Table 5. Sandri Protocol for DVT/PE Prophylaxis.
Sandri Protocol for DVT/PE Prophylaxis

General Anesthesia or Surgeries lasting more than 1h

2

Over 60 years old

Leg immobilization (orthopedic)

2

Age between 40 and 60 years old

1

More than 72h restricted in bed

2

Obesity (BMI >30Kg/m )

1

2

Venous insufficiency or limbs edema

2

Previous DVT or PE

2

3

Contraceptive or hormone replacement therapy

1

Inferior limb fracture

5

Smoker

1

Multiple trauma

5

Burns

2

Medullary trauma

5

Long trips in the last 10 days

1

Over 60 years old

2

Immobilization before surgery > 24h

2

Age between 40 and 60 years old

1

Surgery lasting more than 1h

1

History of previous DVT or PE

3

Fowler´s position

1

Pregnancy or delivery in the last 1 month

1

Abdominoplasty or Thigh lifting

1

Malignancy

2

Gluteus, thigh, or leg silicon implantation

1

Obesity

1

Liposuction

1

Contraceptive or hormone replacement therapy

1

Associated aesthetical surgeries

1

Hypercoagulation disorder

3

Flaps for breast reconstruction

1

Other associated surgeries

2

Central venous access
AMI, CHF or Sepsis

3 (each)

Free flap

Classification
Low risk

0 to 1 point

Moderate risk

2 points

High risk

3 or 4 points

Very high risk

> 4 points

2
2

Classification
Low risk

0 or 1 point

Moderate risk

2 a 4 points

High risk

>4 points

DVT: Deep venous thrombosis. PE: Pulmonary embolism. AMI: acute
myocardial infarction. CHF: Congestive heart failure.

BMI: Body mass index (weight/height2). DVT: Deep venous thrombosis. PE:
Pulmonary embolism.

to determine the degree of scar widening.
The diagnosis of seroma would be improved if
an ultrasound were used as a screening method. This
might more accurately determine the presence of small
amounts of fluid collection. However, its use in daily
practice would make postoperative follow-up more
onerous and complex.
Measures to prevent thromboembolic events
should be adopted for all surgeries.

Table 6. Pharmacological Prophylaxis Indication.
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