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Background: Preservation of the Scarpa fascia has been suggested as a way of
lowering complications associated with conventional abdominoplasty. Objective
evidence regarding this strategy is lacking. The purpose of this investigation was
to evaluate the effect of preserving the Scarpa fascia in the infraumbilical area
during a full abdominoplasty.
Methods: A prospective study was performed at a single center from November
of 2005 to November of 2007 of the patients submitted to abdominoplasty with
umbilical transposition. Two groups were identified: group A, classic full abdominoplasty; and group B, full abdominoplasty with preservation of infraumbilical Scarpa fascia. Several variables were determined: age, body mass index,
previous surgical procedures, comorbid conditions, specimen weight, time to
suction drain removal, total volume of drain output, and length of hospital stay.
Results: A total of 208 full abdominoplasties were performed (group A, 143
patients; group B, 65 patients). There was no statistically significant difference
between groups with respect to body mass index, previous abdominal operations, comorbid medical conditions, or weight of the surgical specimen (p ⬎
0.05). The group with preservation of the Scarpa fascia had an average reduction
of the total amount of drain output of more than 50 percent (p ⬍ 0001). This
group also had an average reduction of 2.0 days until the time to drain removal
(p ⬍ 0.001) and 1.9 days of the hospital stay (p ⬍ 0.001).
Conclusion: Preservation of the Scarpa fascia during abdominoplasty has a beneficial effect on patient recovery, as it reduces the total drain output, time to drain
removal, and length of hospital stay. (Plast. Reconstr. Surg. 125: 1232, 2010.)

A

bdominoplasty is a very popular body-contouring procedure. It ranks fifth among the
2007 top five surgical cosmetic procedures
from the American Society of Plastic Surgeons,
with a total number of 148,410 procedures. The
demand for this technique has been increasing,
which is clearly demonstrated by a 133 percent rise
from 62,713 procedures in 2000 to 146,240 in
2006.1 Such a major increase has many possible
causes, namely, the recent increase in bariatric
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surgery and the popularity of cosmetic surgery.
The very good results obtained with this technique, with a positive impact on the patient’s selfimage and quality of life, can also explain the
above-mentioned trend.
Despite the good results obtained with a full
abdominoplasty, significant complication and secondary surgical revision rates are still reported.2–9 Multiple surgical strategies have been described to lower
the complication rate, such as lipoabdominoplasty,10–12
selective undermining,12–14 internal fixation
techniques,15–19 avoidance of electrocautery, use of
pressure dressings, and use of fibrin glue. The fact
is that overall complication rates as high as 30
percent have been recently reported.4,6,20 Seroma
alone is still reported with frequencies as high as
30 percent.9,21
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Previous anatomical and imaging studies described two different fat compartments in the
lower abdominal wall: a superficial compartment
and a deep compartment separated by a fascial
plane known as the Scarpa fascia or superficial
fascia.22–27 Le Louarn,28 –30 Vásconez and de la
Torre,10,31 and Saldanha et al.12 proposed a different approach from the classic technique of abdominoplasty by suggesting that the abdominal
flap should be elevated on two different surgical
planes: in the supraumbilical region, a premuscular plane as in a traditional abdominoplasty; and
in the infraumbilical region, a pre–Scarpa fascia
plane. The goal of the surgical modification proposed by Le Louarn, Vásconez and de la Torre, and
Saldanha et al. was to decrease complications (i.e.,
seroma). Objective evidence regarding this strategy
is lacking. The purpose of this investigation was to
evaluate the effect on full abdominoplasty of preserving the Scarpa fascia in the infraumbilical region
in the immediate postoperative period.

PATIENTS AND METHODS
A prospective study was performed. Patients
submitted to full abdominoplasty with umbilical
transposition between November of 2005 and November of 2007 at the Department of Plastic Reconstructive Aesthetic and Maxillofacial Surgery,
São João Hospital/Porto Medical School formed
the study population. These patients presented
with abdominal deformities marked by excess abdominal skin and adipose tissue with muscle laxity:
Psillakis types III and IV32 and Matarasso types III
and IV.33,34 Two patient groups were identified:
group A, patients who underwent a classic abdominoplasty with umbilical transposition35; and group
B, patients who underwent a similar type of abdominoplasty except for preservation of the
Scarpa fascia and the deep fat compartment in the
infraumbilical area. The two groups were representative of two different surgical teams whose
standard approach to the abdominal procedure

differed only with respect to the preservation of
the Scarpa fascia. The patients were allocated to
each surgeon according to the department policy
of patient distribution among the plastic surgeons.
A total of six surgeons were involved in the study.
All of the surgeons were fully trained. The group
that preserved the Scarpa fascia (group B) had a
total of two surgeons, and the group that did not
preserve the Scarpa fascia (group A) had four
surgeons. The following variables were analyzed:
age of the patient, body mass index, previous surgical procedures in the abdomen, previous bariatric surgery, comorbid medical conditions, specimen weight, time to drain removal, total volume
of drain output, and length of hospital stay. This
study was approved by the Ethical Committee
(Comissão de Ética para a Saúde) of São João
University Hospital. All patients accepted to enroll
in this study signed informed consent documents.
Surgical Methods
Preoperative enoxaparin (40 mg subcutaneously daily during the hospital stay starting at least
2 hours before surgery) and broad-spectrum intravenous antibiotics were routinely administered
to all patients. All patients included in this study
were submitted to a full abdominoplasty with umbilical transposition and rectus abdominis muscle
plication. The preoperative markings and the surgical technique of the abdominoplasty are well
described elsewhere and are well known.35 The
surgical technique began with preparing and
draping the patient under general anesthesia. In
group A, the abdominal flap was dissected in a
preaponeurotic (premuscular) plane as traditionally described, to the level of the subcostal margin.
In group B, the abdominal flap was dissected in
two different planes: presuperficial fascia (pre–
Scarpa fascia) in the lower abdomen and preaponeurotic (premuscular) in the epigastric region
and infraumbilical midline (Figs. 1 and 2). First,
the skin was incised with a scalpel along the pre-

Fig. 1. Dissection planes in the infraumbilical area: traditional (red line) versus Scarpa fascia preservation (green line).
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Fig. 2. Dissection planes in the traditional abdominoplasty (left) versus abdominoplasty with
Scarpa fascia preservation (right). The blue line represents the skin resection pattern. The black line
limits the area to be undermined. (Left) The dissection is performed on the plane of the deep fascia.
(Right) The dissection is performed on the plane of the deep fascia except for the areas within the
red line, which correspond to dissection on the plane of the Scarpa fascia.

operative markings. Sharp Mayo scissors were used
to complete the incision to the Scarpa fascia
(Fig. 3, above, left). Each end of the skin paddle was
grasped with two clamps and the segment was
avulsed along the plane of the Scarpa fascia (Fig.
3, above, right and center, left).31 This maneuver is
simplified if the assistant uses both hands to apply
downward pressure while the surgeon applies vertical traction. The avulsion maneuver stopped a
few centimeters from the midline bilaterally so
that a small central strip of the Scarpa fascia could
be incised and removed along with the underlying
deep fat (Fig. 3, center, right and below). This was
done to expose the muscular fascia plane to simplify the xiphopubic muscular plication. Then, the
dissection was extended to the level of the subcostal margin on a premuscular plane. The procedure did not differ in any other aspects between
the groups. Two closed-suction drains were used
in all patients. Compression garments were used
routinely and applied in the operating room.
Drains were removed routinely when the patient
was ambulatory and the drain output per day was
less than or equal to 30 cc collected over 24
hours (on each drain). Regardless of the
amount of fluid, the drains were never removed
during the first 24 hours. The patients were
motivated to ambulate on the first postoperative
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day, and compression garments were used for at
least 6 weeks after surgery. Patients were instructed to avoid strenuous activity for a full 6
weeks postoperatively.
Statistical Analysis
Statistical analysis was performed using SPSS
for Windows version 17.0 (SPSS, Inc., Chicago,
Ill.). The t test and Mann-Whitney U test were used
to analyze continuous variables. The chi-square
test was applied to analyze categorical variables.

RESULTS
A total of 208 full abdominoplasties were performed in women. In 143 patients (group A), a
classic full abdominoplasty without preservation
of the Scarpa fascia was performed. In 65 patients
(group B), a full abdominoplasty was performed
with preservation of the infraumbilical Scarpa fascia. The general characteristics of the two groups
are summarized on Table 1 and were identical
except for age.
In group A, the average age was 41.10 ⫾ 8.96
years (range, 24.0 to 65.0 years), the average body
mass index was 27.89 ⫾ 4.19 kg/m2 (range, 19.1
to 39.3 kg/m2), 93 patients (65 percent) had previous abdominal surgical procedures, 11 patients
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Fig. 3. (Above, left) Exposure of the plane of the Scarpa fascia. (Above, right) Detail of the avulsion maneuver. (Center, left) Aspect
after avulsion of the lateral segment of the skin paddle along the plane of the Scarpa fascia. (Center, right) Removal of the deep
fat in the proximity of the midline. (Below) View after removal of the skin paddle with lateral preservation of the Scarpa fascia
and the deep fat compartment. On the midline, the dissection was performed on the muscular fascia plane. The forceps indicate
the Scarpa fascia.

(7.7 percent) had previous bariatric surgery, 22
patients (15.4 percent) had comorbid medical
conditions (hypertension was present in 11 patients, diabetes mellitus in eight patients, asthma

in two patients, rheumatoid arthritis in two patients, pulmonary thromboembolism in one patient, chronic hepatitis type C in one patient, systemic lupus in one patient, and two comorbid
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Table 1. General Characteristics and Results of Both Groups (n ⴝ 208)*
Group A (n ⴝ 143)

Group B (n ⴝ 65)

41.10 ⫾ 8.96
24.0–65.0

37.82 ⫾ 6.87
22.0–54.0

0.009

27.89 ⫾ 4.19
19.1–39.3
93 (65.0)
11 (7.7)
22 (15.4)

26.63 ⫾ 4.72
19.7–43.0
42 (64.6)
6 (9.2)
9 (13.8)

NS

1250.4 ⫾ 636.5
190.0–3050.0

1153.0 ⫾ 873.2
250.0–6000.0

NS

5.14 ⫾ 3.08
2.0–22.0

3.17 ⫾ 1.42
2.0–9.0

⬍0.001

523.11 ⫾ 521.61
80.0–3615.0

214.85 ⫾ 201.75
5.0–1225.0

⬍0.001

6.80 ⫾ 3.24
3.0–26.0

4.91 ⫾ 1.70
3.0–11.0

⬍0.001

Age, years
Mean ⫾ SD
Range
BMI, kg/m2
Mean ⫾ SD
Range
Total no. of previous abdominal operations (%)
Total no. of previous bariatric operations (%)
Total no. of medical comorbidities (%)
Weight specimen, g
Mean ⫾ SD
Range
Time until drain removal, days
Mean ⫾ SD
Range
Drain output, cc
Mean ⫾ SD
Range
Length of hospital stay, days
Mean ⫾ SD
Range

p

NS
NS
NS

BMI, body mass index; NS, not significant (p ⬎ 0.05).
*Group A, no preservation of the Scarpa fascia (n ⫽ 143); group B, preservation of the Scarpa fascia (n ⫽ 65). The incidence of previous
operations, previous bariatric surgery, and comorbid medical conditions was compared between the groups using the 2 test. Time to drain
removal and duration of hospital stay were compared between both groups using the Mann-Whitney U test. The other variables were compared
using the t test.

medical conditions in four patients), and the average weight of the surgical specimen was
1250.4 ⫾ 636.5 g (range, 190.0 to 3050.0 g).
In group B, the average age was 37.82 ⫾ 6.87
years (range, 22.0 to 54.0 years), the average body
mass index was 26.63 ⫾ 4.72 kg/m2 (range, 19.7
to 43.0 kg/m2), 42 patients (64.6 percent) had
previous abdominal surgical procedures, six patients (9.2 percent) had previous bariatric surgery,
nine patients (13.8 percent) had comorbid medical conditions (hypertension was present in six
patients, diabetes mellitus in two patients, asthma
in one patient, thyroid disease in one patient,
sarcoidosis in one patient, and two comorbid medical conditions in two patients), and the average
weight of the surgical specimen was 1153.0 ⫾
873.2 g (range, 250.0 to 6000.0 g).
There was no statistical difference regarding
body mass index, previous abdominal operations,
previous bariatric surgery, comorbid medical conditions, and weight of the surgical specimen between the groups. The results of both groups concerning the time to drain removal, total drain
output, and duration of hospital stay are summarized in Table 1 and were not identical.
In group A, average time to drain removal was
5.14 ⫾ 3.08 days (range, 2.0 to 22.0 days), average
total volume drained was 523.11 ⫾ 521.61 ml
(range, 80.0 to 3615.0 ml), and average hospital
stay was 6.80 ⫾ 3.24 days (range, 3.0 to 26.0 days).
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In group B, average time to drain removal was
3.17 ⫾ 1.42 days (range, 2.0 to 9.0 days), average
total volume drained was 214.85 ⫾ 201.75 ml
(range, 5.0 to 1225.0 ml), and average hospital stay
was 4.91 ⫾ 1.70 days (range, 3.0 to 11.0 days).
There was a statistically significant difference between the groups concerning the time to drain
removal (p ⬍ 0.001), total volume of drain output
(p ⬍ 0.001), and duration of hospital stay (p ⬍
0.001).

DISCUSSION
Abdominoplasty techniques were introduced
in the 1960s but have undergone a continuous
process of evolution to provide better and safer
results. The potential role for preserving the
Scarpa fascia and/or the deep fat compartment
during an abdominoplasty has been pointed out
by some authors as a way of lowering the complication rate.10 –12,28,29 Several possible reasons for
preservation of the Scarpa fascia may include decrease in seroma formation, decrease in abdominal necrosis, allowance for safer liposuction at the
same time as limited abdominoplasty, decrease in
swelling of the lower abdominal flap, and avoidance of discrepancy in flap thickness (between the
pubic flap and the abdominoplasty flap). Objective data based on prospective studies are needed
to validate these advantages.
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Le Louarn proposed liposuction behind the
abdominal superficial fascia followed by dissection
first located at the deep side of this fascia and then
changing plane at the level of the umbilicus to reach
the premuscle fascia plane.28 This author updated
his experience with his technique, reporting no seroma formation and shorter hospitalization in a clinical series of 65 patients.29 Other authors further
developed this principle.36,37 Saldanha et al. proposed limited and selective undermining and total
abdominal liposuction along with preservation of
the Scarpa fascia.11,12 Espinosa-de-los-Monteros et al.
proposed total abdominal liposuction performed
with abdominoplasty with preservation of the lymphatic vessels below the Scarpa fascia without upper
flap undermining.10
A procedure has been used in our department
applying the same principle: preservation of the
Scarpa fascia and the deep fat compartment in the
infraumbilical region, with the difference that no
abdominal liposuction was performed. The
Scarpa fascia was preserved mainly laterally, as a
central strip was excised along with the deep fat
compartment located underneath, to facilitate the
midline plication inferior to the umbilicus. The
two groups of the current study were similar in
terms of body mass index, previous abdominal
operations, and weight of the surgical specimen.
These factors were analyzed because they are
known to influence adversely the surgical outcome and complications of abdominoplasty, especially the weight of the pannus10 and body mass
index.20,38
One possible explanation for the results presented is that Scarpa fascia preservation on the
infraumbilical area better respects the physiology
of the abdominal wall, as it also implies the preservation of the deep fatty layer along with its connective tissue, lymphatic vessels, arteries, and
veins. There is a possibility that the deep subcutaneous compartment rather than the Scarpa fascia is the key structure to preserve. Previous anatomical studies show that the abdominal wall
lymphatic structures seem to be preferentially located in the area deep to the Scarpa fascia and that
two distinct areas of lymph drainage can be defined and divided by the umbilicus: the epigastric
region drains to the axilla and the hypogastric area
drains to the inguinal area.24,30,31,39,40 We should
also pay attention to the differences in the suprapubic incision between both groups: in group B,
it does not involve the full thickness of the subcutaneous tissue, whereas in group A, it does. Assuming that the hypogastric area drains into the
inguinal area, the incision used in group B will

have a lower potential to interfere with the lymph
drainage of the abdominal wall. The change from
one dissection plane to the other was performed
at the umbilical level, respecting the transition
areas of lymph drainage. The explanation for the
more favorable postoperative behavior in group B
regarding total drain output, length of time to
drain removal, and length of hospital stay is probably related to a lower interference with the abdominal wall lymphatic system.
Another possible explanation for our results is
better tissue healing and adhesion. This can be the
result of two healing surfaces with better vascularization than the ones that are opposed after a
traditional abdominoplasty, which is known to
produce a profound devascularization of the abdominal wall.41 One can raise the possibility that
the avulsion maneuver used in group B to dissect the infraumbilical region can cause less injury
to the raw surfaces.
Seroma is a very frequent complication of abdominoplasty, and suction drainage is one of the
most accepted and universal methods of
prevention.9 The drains are usually removed when
the patient is ambulatory and the drainage subsides to 30 cc of aspirate collected in each drain
over a 24-hour period. The use of drains for extended periods is not advisable, as they are a
source of retrograde bacterial migration and can
increase patient discomfort and reduce patient mobility, which in turn can contribute to a higher incidence of morbidities such as local infections and
thromboembolic accidents.2,42 This last aspect assumes particular importance in abdominoplasty, as
it is considered to be the plastic surgery cosmetic
procedure with the highest incidence of thromboembolic accidents.31,43– 46 However, the fact is
that suction drainage is used more frequently than
any other seroma preventive measure.9,36,46 Surgeons must be aware of the importance of shortening the period of use of suction drains and the
options available to do so.
The length of hospital stay can be influenced
by several factors. It is well known that hospitalization is different in different countries. The policy in our department is to discharge patients only
after drain removal; consequently, the length
of time to drain removal influenced the length of
hospital stay. Reduction of costs, minimization of
patient discomfort, and reduction of infections
are well known advantages of shortening the hospital stay.47 Abdominoplasty can be safely performed as an ambulatory procedure in selected
patients.10,46 Even in this different clinical setting,
a reduction of the total volume of drainage and a
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reduction of the length of time to drain removal
are obviously advantageous. As with all elective
procedures, minimizing morbidity and postoperative disability is very important.
The different plane of dissection that was used
in group B is more difficult to access and not so
“clean.” One can easily disrupt the Scarpa fascia if
care is not taken. Previous superficial liposuction
is said to facilitate dissection of the Scarpa fascia.
Liposuction of the infraumbilical superficial and
deep fat compartments was routinely performed
by the authors who first suggested and reported
the preservation of the infraumbilical deep fat
compartment. In our clinical series, no liposuction of the infraumbilical area was performed. The
thickness of the deep fat compartment was not
modified, as most of the abdominal fat was found
superficial to the Scarpa fascia, and this did not
interfere with the final aesthetic result. A satisfying
abdominal contour was obtained in all patients
regardless of which group was considered. In our
clinical series, the preservation of the deep compartment in group B was not an obstacle to attaining a good aesthetic result.
Creating a study that eliminates all the independent variables is desirable but often impossible. Different surgical teams can be a factor that
influenced the results of our study; nevertheless,
we think these data are interesting and deserve to
be shared with the plastic surgery community.

12.

CONCLUSIONS

13.

This prospective study provides evidence for
some of the potential advantages of preserving the
Scarpa fascia during a full abdominoplasty,
namely, a significant reduction of the total volume
of fluid drained, a reduction of the period the
patient has to use suction drains, and a reduction
of the length of hospital stay. Patient recovery is
thus improved.
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