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Abstract

Background: Postoperative drainage is a commonly uti-
lized technique that can be classified as either active or pas-
sive. In abdominoplasty procedures, suction drains are fre-
quently employed to help prevent seroma formation.

Objective: This study aimed to compare subcutaneous flu-
id accumulation when using a vacuum drain versus a passive
drain during abdominoplasty surgery.

Patients and Methods: This randomized clinical trial in-
cluded 20 patients, both male and female, aged between 20 and
60 years. They presented varying degrees of excess abdominal
skin and fat, along with different levels of abdominal muscle
laxity. These conditions stemmed from changes in abdominal
volume due to bariatric surgery, weight loss through diet, or
multiple pregnancies. The participants were equally assigned
to two groups: The Vacuum group, which received treatment
with a vacuum drain, and the Passive group, which was man-
aged using a passive drain.

Results: There were no significant distinctions between
the two groups in terms of age, weight, height, body mass in-
dex, or existing health conditions. Both groups were composed
exclusively of female patients. The amount of fluid collected
in the drain and the timing of its removal remained consist-
ent between the groups across days 1 through 5. Additionally,
postoperative complications showed no significant variation
between the two groups.

Conclusions: Both vacuum and passive drains are gener-
ally regarded as safe for use in abdominoplasty procedures.
There were no notable differences between the two groups
concerning age, weight, height, body mass index, or comorbid-
ities. All patients in both groups were female. Moreover, the
drain output volume and the timing of drain removal remained
consistent between the groups across days 1 through 5.
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Introduction

Obesity is a major public health crisis that has
steadily intensified over the past five decades. After
smoking, it ranks as the second leading cause of
preventable death [1]. Losing 5% to 10% of body
weight can greatly boost overall health, improve
quality of life, and reduce financial strain for both
individuals and the nation [2].

An abdominoplasty, commonly known as a
tummy tuck, is a surgical procedure designed to
eliminate excess skin and fat from the abdomen
while also tightening the abdominal muscles. This
procedure is especially popular among individuals
looking to remove extra abdominal tissue, particu-
larly after substantial weight loss or as part of their
weight loss journey [3].

Seromas and hematomas are frequent compli-
cations after surgery, affecting as many as one-
third of patients. If left untreated, they can result
in infections, which may lead to flap deterioration
caused by necrosis [4].

The issue of subcutaneous collection is well
recognized as a significant challenge in the field
of abdominoplasty. Multiple hypotheses have been
put up on the etiology of subcutaneous collection,
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and several strategies have been offered to manage
this problem [5]. The strategies involve a range of
operational modifications, such as limiting under-
mining, performing minimal liposuction, and using
quilting sutures and tissue glues. However, these
methods have their own limitations, and none have
been able to completely eliminate subcutaneous
collection [6].

Postoperative drainage is a commonly em-
ployed method that can be classified into active or
passive types. Active drainage systems utilize neg-
ative pressure to extract excess fluid from a wound,
whereas passive systems rely on internal wound
pressure, capillary action, and gravity to facilitate
fluid removal. In essence, the fluid is expelled due
to the pressure difference between the wound’s in-
terior and its external environment [7].

After abdominoplasty, suction drains are com-
monly employed as a precaution to prevent seroma
formation. In a comprehensive study by Matarasso
et al. [8], 98% of the surgeons surveyed indicated
that they routinely use suction drains during their
abdominoplasty procedures [9]. Suction drains re-
main widely used and should be considered when-
ever dead space is present. However, there has been
a lack of sufficient research comparing the effec-
tiveness of drain vacuum in abdominal surgeries
[10].

The aim of this study was to compare subcu-
taneous fluid drainage in abdominoplasty surgery
using Vacuum Drain and Passive Drain insertion
techniques.

Patients and Methods

This randomized clinical trial involved 20 pa-
tients, aged 20 to 60 years, all were females, who
exhibited varying degrees of excess abdominal
skin and fat, as well as different levels of abdom-
inal muscle laxity. These conditions resulted from
changes in abdominal volume following bariatric
surgery, weight loss through dieting, or multiple
pregnancies. Conducted between February and Oc-
tober 2024, the study received approval from the
Ethical Committee of Sohag Faculty of Medicine,
University of Sohag, Egypt. All participants pro-
vided written informed consent. IRB registration
number: Soh-Med-23-12-10MS. Date 11-12-2023.

Patients were excluded if they were not suita-
ble candidates for abdominoplasty, had a BMI =30
kg/m2, were taking antiplatelet medications, were
deemed unfit for surgery, or had allergies to any

anesthesia components. The eligible participants
were then evenly divided into two groups: The Vac-
uum group, which utilized a vacuum drain, and the
Passive group, which employed a passive drain.

Each patient received a thorough evaluation,
including a review of their medical history, a phys-
ical examination, laboratory tests (such as liver and
kidney function assessments and coagulation pro-
files), and imaging studies (including ultrasound
and CT scans).

Drainage options post-abdominoplasty:

Vacuum drains are active drainage systems that
generate negative pressure to help remove fluids
from the surgical area. They were commonly em-
ployed in situations where there is an increased risk
of seroma formation, such as with extensive tissue
manipulation or the removal of large amounts of
adipose tissue.

Passive drains used gravity to drain fluid with-
out generating negative pressure. They were ideal
for patients undergoing less invasive procedures
or those with a lower risk of fluid buildup. Ensur-
ing patient comfort was crucial, as these drains re-
quired more frequent monitoring.

Volumetric changes in the abdominal cavity:

Patients were educated about the anticipated al-
terations in abdominal shape after surgery, caused
by swelling and fluid redistribution. Regular fol-
low-up appointments helped track these changes,
ensuring prompt action if any complications oc-
curred. Recording preoperative measurements and
comparing them with postoperative assessments
offered important insights for assessing the results
of the surgery.

Surgical procedure:

The surgery commenced with patient prepara-
tion and draping under general anesthesia. Each pa-
tient underwent a complete abdominoplasty, which
included umbilical transposition, rectus abdom-
inis plication, and the preservation of the Scarpa
fascia along with the deep fat compartment in the
infraumbilical region. Electrocautery was used to
dissect the abdominal flap in two distinct planes:
beneath the Scarpa fascia in the lower abdomen
and pre-muscularly in the epigastric region and
infraumbilical midline. Liposuction was limited to
the flanks and upper abdomen, with no other proce-
dures performed during the surgery. No quilting su-
tures were applied. In group A, two closed-suction
drains were placed with active suction in the right
and left iliac fossae (Redivac suction drain, size 16,
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with a negative pressure of 500mmHg). In group
B, the same type of drains were used for passive
suction, employing a plastic catheter and urine col-
lection bag. The procedure was identical for both
groups. Compression garments were applied in the
operating room, and patients were encouraged to
begin walking on the first day after surgery. Drains
were removed when the output from a single drain
was 50ml or less within 24 hours, but not before
the first 24 hours had passed. Patients wore com-
pression garments for a minimum of six weeks and
avoided strenuous activities. The study assessed
the total and daily drain output, the time until drain
removal, and the incidence of postoperative com-
plications, including fluid collections, infections,
and wound healing issues.

Statistical analysis:

Statistical analysis was performed using SPSS
v26 (IBM Inc., Chicago, IL, USA). The normality
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of the data distribution was assessed with the Shap-
iro-Wilks test and histograms. For quantitative par-
ametric variables, the mean and standard deviation
(SD) were reported, and group comparisons were
made using an unpaired Student’s ¢-test. Qualita-
tive variables were presented as frequencies and
percentages, with analyses conducted using the
Chi-square test or Fisher’s exact test, as applicable.
A two-tailed p-value less than 0.05 was considered
statistically significant.

Results

A total of 27 patients were evaluated for eligi-
bility. Four patients were excluded due to a BMI
exceeding 35, and three patients declined partici-
pation due to concerns about potential complica-
tions. The remaining participants were randomly
assigned to two equal groups, each consisting of 10
patients. All participants were monitored and ana-
lyzed statistically. Fig. (1).
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Fig. (1): CONSORT flow diagram of the participants through each stage of the trial.
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There were no significant differences in age,
weight, height, BMI, or comorbidities between the
two groups. Both groups consisted entirely of fe-
male patients. Table (1).

The quantity of drain collected and the timing of
drain removal showed no significant differences be-
tween the two groups on days 1,2,.3.4,and 5. Table (2).

Table (1): Demographic data and comorbidities of the studied

The time for drain removal was minimally dif-
ferent between the two groups. Table (3).

We followed-up the patients 3 weeks postoper-
atively to detect any complications and there was
no significant difference in postoperative complica-
tions between the two groups. Table (4).

Table (2): Amount of drain collected and time of drain removal

group. the studied groups.
Vacuum group Passive group Vacuum group  Passive group
(n=10) (n=10) P (n=10) (n=10) P
Age (years) 38.2+4.71 3424533 0.092 Amount of drain
collected:
Sex:
Day 1 575+194.72 614+367.52 0.770
Female 10 (100%) 10 (100%) 1
Day 2 326+146.83 333+227.65 0.936
Weight (kg) 86.3+4.08 88.1+4.15 0.341 Day 3 160+112.55 190+205.97 0.691
Height (m) 1.6+0.03 1.62+0.04 0.335 Day 4 73+49.23 106+92.52 0.333
BMI (kg/m2) 33.69+0.66 33.77+0.6 0.794 Day 5 43.33+44.12 101.43+11596 0.274
Day 6 50+0 250+0 -
Comorbidities: Day 7 B 15040 B
Hypertension 2 (20%) 0 (0%) 0.333 Day 8 _ 600 _
Diabetic 0 (0%) 1 (10%) Day 9 _ _ _

Data are presented as mean + SD or frequency (%).
BMI: Body mass index.

Table (3): Time of drain removal of the studied groups.

Data are presented as mean + SD.

Table (4): Postoperative complications of the studied groups.

Vacuum group  Passive group

(n=10) (n=10)
Time of drain
removal:
Day 5 6 (60%) 3 (30%) 0.111
Day 6 2 (20%) 6 (60%)
Day 7 2 (20%) 0 (0%)
Day 9 0 (0%) 1 (10%)

Vacuum group Passive group

(n=10) (n=10)
Hematoma 0 (0%) 1 (10%) 0.317
Wound infection 0 (0%) 1 (10%)
Seroma collection 0 (0%) 1 (10%)

Data are presented as frequency (%).

Group A: Passive Drains:

Case (1): A 25-year-old female patient with a
BMI of 33.05 (90kg, 1.65m), not hypertensive or
diabetic, underwent classic abdominoplasty for
excess abdominal skin folds after weight loss. A
passive drain was inserted and removed on day 6
postoperatively without complications. Fig. (2).

Data are presented as frequency (%).

Group B: Active Drains:

Case (2): A 29-year-old female patient, non-hy-
pertensive and non-diabetic, with a BMI of 33.07
(81kg, 1.55m) and excess abdominal skin folds
after weight loss, underwent classic abdomino-
plasty. An active vacuum drain was inserted post-
operatively and removed on day 5 without compli-
cations. Fig. (3).
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Fig. (2): Clinical picture of case No. (1).

Fig. (3): Clinical picture of case No. (2).
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Discussion

Abdominoplasty, or a tummy tuck, is a surgical
procedure designed to eliminate surplus skin and
fat from the abdomen and tighten the muscles be-
neath [11].

The study’s results indicate that from Days 1
to 5, there were no significant differences in drain-
age amounts between the two groups. However, a
notable difference was observed on Day 6, where
the vacuum drainage group collected an average of
50mL (+0), while the passive drainage group col-
lected 250mL (£0). On Day 7, the passive group
collected 150mL (£0), and on Day 8, it collected
60mL (+0). These findings suggest that the vacu-
um drainage group experienced significantly less
drainage than the passive group starting on Day 6.
This aligns with previous research by Taylor et al.
[12], which reported better drainage control with
vacuum systems, especially in minimizing postop-
erative fluid accumulation.

On Days 7 and 8, the passive drainage group
exhibited a greater volume of drainage (150mL and
60mL, respectively), whereas the vacuum group
showed significantly lower drainage. This differ-
ence in drainage volumes reinforces the hypoth-
esis that active suction drainage is more effective
at managing excess fluid than passive drainage, as
suggested by Harris et al. [13].

Because of frequent complication, several
studies aimed at reducing the incidence of seroma
collection. The use of quilting sutures, as recom-
mended by Baroudi and Ferreira [14,15], have been
associated with the reduction of both the incidence
and volume of seroma drained in abdominoplasty.
Post bariatric patients have a high rate of complica-
tions, especially of seroma, after abdominoplasty.
The use of a slow clotting fibrin glue seems to re-
duce the incidence of seroma collection and allows
to not place drains. The absence of drainages re-
duces patients’ hospitalization time and improves
postoperative recovery [16].

The drain removal times in the groups stud-
ied did not differ significantly, with both groups
showing similar durations, indicating that the type
of drainage system did not substantially affect the
removal time. However, Tsujita et al. [17] found
that keeping the drain in for over 72 hours helped
prevent wound infections, especially after breast
surgery. On the other hand, Nakayama et al. [18]
argued that drain removal was too premature to ob-
serve its clinical effects, noting that 41% of SSIs
happened soon after removal. A recent systemat-
ic review and meta-analysis by Ishinuki et al. [19]

found that subcutaneous drains following abdomi-
nal surgery helped reduce SSIs and shorten hospi-
tal stays, but did not have a significant impact on
seroma formation. The study also called for more
research into the optimal timing for drain removal.
Liu et al. [20] had previously reported a high infec-
tion rate associated with drain placement.

In conclusion, the rates of postoperative com-
plications like hematoma, wound infection, and se-
roma formation were similar between the groups.
No significant differences in complication rates
were observed, suggesting that the type of drain-
age did not influence the occurrence of these issues.
Baier et al. [21] found that subcutaneous drains in
the abdominal area did not offer any benefits or re-
duce the incidence of surgical site infections after
laparotomy. Previous research has shown that ser-
oma formation typically peaks around two weeks
post-surgery, by which time most drains have
been removed. Furthermore, Bonnema et al. [22]
observed no differences in seroma formation fol-
lowing axillary dissection and drainage with high
versus low vacuum after modified radical mastec-
tomy. Lastly, while few studies have compared vac-
uum drains to passive drains in decompressive cra-
niectomies, Sam et al. [23] concluded that vacuum
drains, passive drains, and no drains can all be used
safely in decompressive craniectomies without in-
creasing complication rates. A greater amount of
subgaleal hematoma was not associated with worse
outcomes.

The study had several limitations. The small
sample size made it difficult to detect differences in
outcomes such as infection rates or fluid buildup.
Variations in surgical techniques and a short fol-
low-up period added complexity to comparing the
two drainage methods, as long-term complications
might have been overlooked. Additionally, incon-
sistencies in defining key outcomes across studies
hindered the ability to make definitive conclusions.
Ethical concerns were raised when randomizing
patients to different drainage methods, particularly
if existing evidence favors one approach. The hos-
pital-based nature of the study and its small sample
size limited its capacity to identify significant dif-
ferences and reduced its generalizability. Further-
more, the study was not conducted across multiple
centers, which could introduce publication bias
and may not represent diverse patient populations.
Selection bias was also a concern, as the partici-
pants may not reflect the broader abdominoplasty
population, and the lack of blinding could have led
to biased results due to awareness of the drainage
method used.
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Conclusions:

Both vacuum and passive drains are typically
regarded as safe for use in abdominoplasty proce-
dures. The likelihood of complications, such as ser-
omas, hematomas, or infections, is similar for both
types of drainage systems.
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