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Abstract
Background: Abdominoplasty is still among the most popular surgeries in
the world of cosmetic surgery, as many modifications have been implemented
on this surgery to improve aesthetics and reduce the ratio of complication,
especially seroma. Also, the duration to drain removal increases the risk of
infection, and this can be avoided by preserving the Scarpa’s fascia. Methods:
The study was performed from January 2018 to December 2020. The patients
were divided into two groups: group A with patients who were performed in
Supra-Scarpa’s fascia abdominoplasty, and group B who were performed in
traditional abdominoplasty; then group A was divided into two subgroups
(A1 with caesarean history and A2 with no caesarean history) that differ in
caesarean history or not, while a comparison was done between the groups
regarding early outcomes. Results: A total of 40 full abdominoplasties were
preformed (group A, 19 patients; group B, 21 patients); then group A was divided into two subgroups (group A1, 13 patients; A2, 6 patients); we found
that the time until drain removal and its drain output in group A is less with a
statistical significance, and the seroma was less to happen in group A with no
statistical significance. However, the operative time in group A is higher with
statistical significance. In the subgroups A1 and A2, there was no statistically
significant difference in the results. Conclusion: Preservation of the Scarpa’s
fascia reduces the time until drain removal, total drain output and the occurrence of seroma and the caesarean scar doesn’t affect the efficacy of preserving the Scarpa’s fascia.
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1. Introduction
The anterior abdominal wall is considered one of the most managed areas in the
body in the field of cosmetic surgery, and some of the reasons, as known, are
sagging after childbirth, diet or bariatric surgery weight change [1]. This body
area is one of the most important parts in body harmony, because it is a beauty
and function unit, which makes the patient to visit the cosmetic clinic to improve the shape by removing excess skin, repair hernias and diastasis recti if existed, and then improving the physiological state and lifestyle [2] [3].
Despite the good outcomes, the complications ratio remains high. Improvements and modifications have occurred to reduce the ratio of these complications, especially the seroma with a reported incidence from 5% - 50% [4] [5] [6]
[7]. It has been suggested to perform quilting sutures [8], avoiding electrical
cautery [9] and ligating the main vessels to the abdomen [10].
Le Louarn [11] [12] has published, in the 90s of the last century, his technique
of preserving the Scarpa’s fascia for lowering the seroma rate, as since that time,
many studies have confirmed the efficacy of that technique, and some of them
have even modified it [13] [14] [15].
The advantages of preserving the Scarpa’s fascia are: decreasing the total drain
output, decreasing the time to drain removal [16] [17] and contouring the waist
[18] [19]. Navois [20] has proved that this method does not influence scar quality and it improves sensibility recovery in the supraumbilical area.
This study aims to compare between the traditional abdominoplasty and preserving a Scarpa’s fascia in the early stages, in addition to highlighting the effects
of the caesarian section wound on the effectiveness of preserving the superficial
fascia.
To our knowledge, a study that mentions the effects of caesarean scar on Supra-Scarpa’s fascia abdominoplasty and the final result has not been performed
yet.

2. Patients and Methods
This study has been initiated on the patients submitted to full abdominoplasty
with umbilicus transposition, between January of 2018 and December of 2020,
these patients presented with abdominal deformities (excess abdominal skin and
adipose tissue with muscle laxity). The ethical confirmation has been acquired
from the committee of ethics in the medical college of Damascus university.
The detailed clinical story has mentioned: smoking, Medical comorbidity,
history of venus thromboembolism (VTE), focusing on previous abdominal
scars and performing a full clinical examination to inspect the existence of rectus
abdominis muscles diastasis or hernias. Inclusion criteria: patients presented
with anterior abdominal wall deformities including excess abdominal skin and
adipose tissue with muscle laxity. Exlusion criteria: patients who were candidates
for miniabdominoplasty or circumference or reverse abdominoplasty with the
existence of full abdominal liposuction, in addition to the patients without
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weight stabilization for at least 6 months, morbid obesity with BMI more than
40, or those who anticipate future pregnancy.
The smoking patients have been told to stop smoking for at least 4 weeks before the surgery and 4 weeks others after the surgery, and to stop blood thinner
medication 6 days before, and a cardiac counseling has been done for those who
have a cardio medical history or who are above 40 years of age.
The patients were recommended to do a full body wash with an antiseptic
(Povidone) and clean the umbilicus. The patient is drawn on the traditional
known way before the surgery, and is given an intravenous dose of antibiotics
prophylacticly.
The surgery is done under general anesthesia, the skin gets cut with a blade
reaching the adipose tissue and then the cautery is used with cut settings.
The sample has been divided into two groups: Group A; the dissection is done
with a dual-plane on the Scarpa’s fascia in the infraumbilical area and above the
fascia in the supraumbilical area, in the traditional known way the dissection was
in a premuscular plane in the group (B), and reaching the xiphoid in the medial,
the dissection is done with extreme caution along the costal margin to preserve
the perforators; and the only difference between the two groups is preserving the
Scarpa’s fascia under the umbilicus while removing a central strip in the medial
below the umbilicus to facilitate the xiphopubic fascia plication in group A (Figure
1).
Group A has been divided into two groups: group A1; patients with caesarean
history and group A2; with no caesarean history.
Fascia plication has done on all patients, with applying an abdominal belt to
all of them in the operation room after the surgery, however, liposuction has
only been done on the flanks when needed, and a double-pronged closed suction

Figure 1. Removing a central strip from the Scarpa’s fascia facilitating the plication.
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drain has been placed.
The suture began after folding the operation table, and the patient is discharged the following day, while keeping the high-risk patients in the hospital
under observation.
Patients are given these recommendations after the surgery: early ambulation
(in a curvy way), sleeping in a curvy way with a slight fold of the knees, keep the
abdominal belt worn for 6 weeks while avoid strenuous activity for the same period.
We follow up the patients every day by phone call (at 8 AM) and they are
asked about the daily drain output. The drain is removed after 24 hours when
the daily collection was less than or equal 25 ml. The drain is not removed in the
first day for any of the patients.
Check-ups are done weekly after removing the drain for 3 weeks. All of the
patients are asked to contact us if anything urgent occurs before the check-up’s
appointment.
The surgery is done by the senior or the resident with senior observation.
The following variables were recorded: BMI, age, smoking, medication history, previous abdominal surgery, occurrence of seroma, the total drain output,
time until drain removal and the operative time.
The seroma was defined as a collection of fluid in the dead space, evident on
physical examination after drain removal that was successfully aspirated at least
once [16].
Most patients did not make the check-up after the first month.

3. Statistical Analysis
The statistical study was carried out using SPSS V.25, the program specialized in
analyzing data, studying the differences between values and averages, and testing
hypotheses.

4. Results
A total of 40 full abdominoplasties were performed in women, 19 of them were
performed Supra-Scarpa’s fascia abdominoplasty (group A) and the other 21
were performed a traditional abdominoplasty (group B), patients characteristics
are summarized in Table 1.
There is no significant statistical difference between the characteristics of both
the groups affecting the results.
The previous abdominal operations varied between appendectomy, laparoscopic
cholecystectomy and caesarian surgeries (all done in the Pfannenstiel incision).
The results are summarized in Table 2.
Although group B operative duration was less than group A by only 14 min, it
has statistically significant difference (P < 0.05), as the average time needed for
the surgery in group A was 175.8 minutes, while 161.7 minutes for group B, which
opposes to Shahin [21] who has not found a statistical difference in his study.
DOI: 10.4236/mps.2021.112005
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Table 1.General characteristics of both groups.
Group A

Group B

P

39 ± 8.3
(27 - 55)

39.5 ± 9.6
(22 - 60)

NS

Mean ± SD
Range

29.3 ± 3.8
(24.1 - 36.6)

28.3 ± 2.9
(23.8 - 37.1)

NS

Smoking, total no. (%)

6 (31.6%)

7 (33.3%)

NS

Medical comorbidities, total no. (%)

7 (63.8%)

6 (28.6%)

NS

Previous abdominal surgery, total no. (%)

14 (73.7%)

16 (76.2%)

NS

Group A

Group B

P

175.8 ± 21
(120 - 210)

161.7 ± 18
(120 - 193)

0.028

102.1 ± 58.4
(30 - 250)

145.7 ± 47.7
(50 - 270)

0.013

206.3 ± 147.9
(75 - 680)

390.5 ± 147
(150 - 750)

<0.001

Mean ± SD
Range

3.7 ± 1.2
(2 - 8)

5.19+ ± 1.4
(3 - 10)

0.002

Days until drain removal (6 days and more)

1 (5.3%)

6 (28.6%)

NS

Drain output (300 ml and more)

3 (15.8%)

17 (81%)

<0.001

Seroma, total no. (%)

0 (0%)

3 (14.3%)

-

Age
Mean ± SD
Range
Bmi

Table 2. Results of both groups.

Operation time
Mean ± SD
Range
Drain output (1st Day)
Mean ± SD
Range
Total Drain output
Mean ± SD
Range
Time until drain removal

The average of drain output was 206.3 ml for group A and 390.5 ml for group
B. we found difference with a statistical significance of (P < 0.05), which supports
Shahin [21] and Ferreira’s [16] [22] points.
There was also a statistical difference in the average of time until drain removal. The drains were removed 1.5 days earlier in group A, which approves
with earlier studies [16] [21] [23].
And if we got into details, we can see a statistical difference in the average of
drain output in day 1 with 43 ml less in group A.
If we calculated the time until drain removal 6 days or more, we found that
only one patient (5.3%) in group A and 6 patients (28.6%) in group B with no
statistical different (P > 0.05) have overtaken this period, and that result is similar to Ferreira’s who found that 32.5% of the traditional abdominoplasty have
DOI: 10.4236/mps.2021.112005
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overtaken the 6 days, in his study, against 1.2% of them from the supra-Scarpa
group [16], in addition to Goncalves [24] with his study for post-bariatric patients. He found that 33% of the patients had overtaken the 7 days in the traditional group against 1% in the supra-Scarpa group.
A statistical difference (P < 0.05) has also been found in the drain output that exceeded 300 ml in the both groups, where only 3 patients (15.8%) had overtaken this
amount in group A and 17 patients (81%) in group B had exceeded the 300 ml.
A seroma has been recorded with 3 patients (14.3%) in group B, while none
recorded in group A with no statistical difference (P > 0.05), which approbates
with Shahin [21] and his result (15% for 0%), and also approves with many studies in terms of reduction the occurrence of seroma. The seroma had been clinically diagnosed and treated with aspiration by needle once for one patient or
twice during a week for two.
We divided group A into two subgroups: subgroup A1 with 13 patients with
Caesarean section and subgroup A2 with no Caesarean section, with the only variable Caesarean history, as no statistical significance for the differences between
the characteristics of these two groups (Table 3).
These was tendency to achieve higher results in group A2 but no statistical
difference in the results of : surgeries duration, total draining output, time until
drain removal the drain that exceeded 300 ml and Time until drain removal for
more than 5 days (Table 4).

5. Discussion
This study has revealed that abdominoplasty on a Scarpa’s fascia has a clinical
effect and a statistical significance in:
• Decreasing the drain output in general.
• Decreasing oozing (less than 300 ml)
• Decreasing the time until drain removal in general.
• A relative increase in the duration of the surgery.
• Decreasing the drain output in the first day.
Table 3. General characteristics of Supra-scarpa Sub-Groups.
Group A1

Group A2

P

13 (100%)

6 (100%)

-

37.46 ± 8.6
(27 - 55)

42.33 ± 7.3
(35 - 53)

NS

Mean ± SD
Range

29.9 ± 3.9
(23.8 - 26.6)

27.75 ± 3.7
(24.2 - 32.9)

NS

Smoking, total no. (%)

3 (23.1%)

3 (50%)

NS

Medical comorbidities, total no. (%)

4 (30.8%)

3 (50%)

NS

Gender
Age
Mean ± SD
Range
Bmi
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Table 4.Results of Supra-scarpa Sub-Groups.
Group A1

Group A2

P

174.8 ± 22
(165 - 210)

177.8 ± 20
(120 - 197)

NS

102.7 ± 50
(30 - 200)

100.8 ± 78
(30 - 250)

NS

198 ± 103
(80 - 480)

224.2 ± 228
(75 - 680)

NS

Mean ± SD
Range

3.6 ± 0.7
(3 - 5)

4 ± 2.1
(2 - 8)

NS

Days until drain removal (6 days and more)

0 (0%)

1 (16.7%)

NS

Drain output (300 ml and more)

2 (15.4%)

1 (16.7%)

NS

Operation time
Mean ± SD
Range
Drain output (1st Day)
Mean ± SD
Range
Total Drain output
Mean ± SD
Range
Time until drain removal

It also revealed that abdominoplasty on a Scarpa’s fascia has a clinical effect
with no statistical significance in:
• Decreasing the long time until drain removal (less than 6 days)
• Decreasing the occurrence of a seroma.
Supra-Scarpa’s fascia Abdominoplasty is not a new method. it was suggested
by Le Louarn more than 30 years ago with the aim of providing better results
and reducing the time needed for recovery, and more importantly to reduce the
occurrence of seroma [11] [12] [25].
The fat tissue in the anterior abdominal wall is divided into two parts, superficial and deep, and they are separated by the “Scarpa’s fascia” [26] [27]. The superficial layer forms about two thirds of the total abdominal thickness [27] [28].
The lymph drainage, however, happens in two directions. The epigastric area
drains to the axillary nodes, while the hypogastric area drains towards the groin
nodes [25] [29] [30] [31], while preserving the Scarpa’s fascia and the deep fat
layer means preserving the lymphatic and blood vessels inside it [17] [25] [32]
[33]. The connection is kept between the deep lymphatic vessels—underneath
the deep fat layer—to the groin nodes. It also maintains part of blood flow, unlike the second group where the undermining was done directly above the muscular fascia.
The seroma is the most common complications of abdominoplasty, which is
defined as the fluids collection (exudate) underneath abdominal flap [34] and it
is rich with neutrophils with high percentage of proteins [8], and has been reported to range from 5% - 50% [34] [35] [36] [37] [38].
Despite it is normally self-limited, it can accompany secondary complications
like wound dehiscence and flap necrosis due to the pressure on the wound and
carry the risk of becoming infected, resulting in an abscess. And can lead to the
DOI: 10.4236/mps.2021.112005

43

Modern Plastic Surgery

A. A. Rahal et al.

development of pseudocyst or pseudobursa, and it needs additional surgical
procedures to be removed and may causes deformations on the abdominal wall
[6].
Elevation of the skin flap necessarily results in a large elevated surface area
that produces serous fluid after the inflammatory response to injury and cuts the
lymphatic vessels that drain these fluids, in addition to form an dead space that
allows the fluids to be gathered [8] [9] [23].
Preserving the Scarpa’s fascia in abdominoplasty can protect some of the physiological structures (the lymphatic and blood vessels) and theoretically leads to
reduce bleeding, (maintain the superficial epigastric system) and allow a better
adhesion between the abdominal flap and Scarpa’s fascia, which hence a less
amount of fluids is gathered and reduces the chance of seroma by draining the
fluids if gathered through the left deep lymphatic vessels [39]. That is what was
confirmed by Friedman [40] when he pointed that the undermining on Supra-Scarpa’s fascia in abdominoplasty preserves around 20% of lymphatic vessels
that helps to drain fluids which reduces the drain output.
Le Louarn [11] [12] mentioned that preservation the deep fat compartment
respects the anatomic structures of the abdomen and provides a well vascularized tissue with the accompanying lymphatic vessels, which speeds up recovery
and reduces seroma occurrence.
Another mechanism has been suggested, explaining the superiority of preserving the Scarpa’s fascia, is summarized that the adhesion of the elevated abdominal flap with the “Scarpa’s fascia and the deep fat layer underneath” has led
to find a good way for providing blood supply, while the existence of a muscular
fascia (glistering white surface) in the traditional abdominoplasty with poor
blood has played a role in allowing the flap to to glid (shearing movement) [11]
[12] [22] [41].
This adhesion, while wearing the abdominal belt, can reduce the existence of
the dead space. So both the physiological mechanism (preserving the lymphatic
vessels) and the mechanical mechanism (adhesion between the flap and Scarpa’s
fascia) lead to reduce seroma, and the possibility of the complications resulted
by the seroma (clotting, infection and forming a pseudo-bursa).
As we mentioned, preserving a part of the connection between the lymphatic
vessels and the groin nodes leads to drain the fluids and helps the suction drain.
So the oozing can spread between the suction drain and the lymphatic vessels
and reduce the drain output.
The usage of drain has been considered among the precautionary procedures
against seroma and hematoma forming [42]. Although it causes discomfort for
the patient with the ability of the retrograde bacterial migration through its entrance, especially when kept for a long period [43].
On the other side, reducing the time to drain removal provides a relief to the
patient from the discomfort and pain resulted and speeds up her return to her
daily life and reduces the possibility of infection that can spread as long as the
DOI: 10.4236/mps.2021.112005
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drain is placed.
When comparing the effect of the Caesarean scar to the Scarpa’s fascia, we
found that the scar has no effect on the efficiency whatsoever.
The caesarean incision (Pfannenstiel incision) crosses all layers in the anterior
abdominal wall and cuts the connection between the lymphatic vessels as we
mentioned before, and theoretically the sufficiency of Scarpa’s fascia should be
affected in reducing the total drain output and the time to drain removal and
reducing the seroma formation, while practically, this negative impact has not
appeared.
There are several analyses: the possibility that most of the lymph vessels are
located laterally, therefore preserving its sufficiency or a thought can be given
that the deep fat itself observes the oozing or that the impact of the adhesion
force which the adhesive surface of fat contains more blood vessels than the
ridge surface of the fascia. The most affective impact on the sufficiency of the
superficial fascia is reducing the dead space.
Additional studies, for how the lymphatic vessels are located in the lower part
of the abdominal wall, must be done or even a study on the impact of these vessels while preserving the Scarpa’s fascia to know what the impact of lymphatic
vessels and the force of adhesion of each separately.
Unfortunately, some points were not reached for our research due to the small
number of people in our sample, which limited our ability to connect the risk
factors with complications and the patient did not visit us routinely for
check-ups, especially after the first month, to study and follow up with the late
complications, and also, the interruption of communication and covid-19 pandemic had a great negative role in the following up. As for the caesarean scar it
needs more and wider studying and analyzing.
Multiplicity of surgeon can also have a role in the results, especially the length
of the surgical procedure.

6. Conclusion
Scarpa’s fascia has a positive impact in the time to drain removal and its production and reducing the occurrence of seroma. The caesarean scar doesn’t affect
the efficacy of preserving the Scarpa’s fascia in abdominoplasty procedure.
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