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OPEN

bdominoplasty, also known as a tummy tuck,
Ais a cosmetic surgical procedure used to

remove excess skin and fat from the abdomen
and tighten the underlying muscles).

This surgery is one of the most popular
cosmetic surgery procedures in the world. According
to the American Society of Plastic Surgeons (ASPS),
more than 130,000 tummy tuck procedures were
performed in the United States alone in 2020. While
tummy tucks are popular with both men and women,
they are more commonly performed on women,
accounting for 97% of the patients who undergo this
Surgerya.

Some of the indications for performing a
tummy tuck are listed belows:

ACCESS

e [Excess skin and fat: Abdominoplasty is often
performed on patients who have excess skin
and fat in the abdominal area, which may be
caused by factors such as pregnancy, weight
loss, or aging.

e Diastasis recti: This refers to a separation of
the abdominal muscles that can occur during
pregnancy or with weight gain.
Abdominoplasty can be used to repair
diastasis recti by tightening the abdominal
muscles.

e Hernias: Abdominoplasty can be used to
repair umbilical or ventral hernias, which are
common in the abdominal area.

Pulmonary embolism (PE) is a rare but serious complication that can occur
after abdominoplasty surgery, also known as a tummy tuck, and is probably
the leading cause of death associated with liposuctiony;. PD occurs when a
blood clot forms in a vein, usually in the legs, and travels to the lungs, where
it can block blood flow and cause significant damagey;.
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e Post-bariatric surgery: Patients who have
undergone significant weight loss through
bariatric surgery or other means may have
excess skin and fat in the abdominal area that
can be removed by a tummy tuck.

e Body Contouring: A tummy tuck can be part
of a body contouring procedure that includes
liposuction and other procedures to improve
the overall appearance of the body.

It is important to note that not all patients are good
candidates for abdominoplasty. Patients considering
this procedure should be in general good health, have
realistic expectations of the results, and be willing to
follow the surgeon's pre- and post-operative
instructions, as although it is a relatively safe
procedure, a large percentage is patients with obesity
or who were obese and improved their physical
condition after bariatric surgery that favored weight
loss, however they have comorbidities that confer
greater cardiovascular risk.

Pulmonary embolism after surgery is the main
cause of postoperative death in these patients, with
very variable statistics regarding its incidence;
however, the best documented is that of Grazer, et al.,
who reported a DVT incidence of 1.1% and a PE
incidence of 0.8%][6].

Some of best demonstrated risk factors for PE in
the postoperative period are listed below:
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Rtk oo fenartc el oo Observed risk of Es?timated baselin(.e risk
VTE (%) without prophylaxis (%)
Very low <7 0 0 <0.5
Low 7-10 1-2 0.7 1.5
Moderate >10 3-4 1 3
High NA 5o0r>5 1.9 6

Table 1. Validated risk scales for VTE in surgery. NA, not applicable; VTE, venous thromboembolism.

= DVT

= Systemic anesthesia

= Trauma
o Multiple concomitant procedures
o Multiple Concomitant Procedures
o Circumferential Thigh Liposuction
o Thermal trauma
o Excessive Liposuction
o Prolonged procedure time

Fat embolism is another rare but serious
complication that can occur after tummy tuck surgery.
Fat embolism occurs when small globules of fat from
the surgical site enter the bloodstream and travel to
other parts of the body, such as the lungs or brain,
where they can cause damage;. The incidence of fat
embolism after abdominoplasty surgery is estimated to
be around 0.08%. Factors that increase the risk of fat
embolism include the amount of fat removed during
the procedure, the use of liposuction, and the patient's
general state of healthgs;.

Fat embolism syndrome after liposuction can
be easily overlooked or underestimated; however,
occasionally, a fulminant fat embolism syndrome can
develop and lead to a critical situation within 2-3 days
after lipoplasty. Changes over time in the amount of
circulating fat particles and the histology of major
organs have not yet been studiedy.

For example, Gravante, et al. reported an
incidence of PE of 2.9% in their series in patients
undergoing abdominoplasty with flank liposuction,
even adopting correct prophylaxis. Resections with
more than 1500 g of fat removed have a risk of 7.4,
while the duration of surgery (>140 minutes) has a risk
of 3.0. Their results suggest that patients prone to
developing PD can and should be identified
preoperatively by estimating the amount of fat to be
removed and the duration of surgeryo.

Methods

Clinical presentation

Symptoms of fat embolism can include
shortness of breath, rapid heartbeat, fever, confusion,
and seizures. In severe cases, fat embolism can lead to
organ failure and even death;. To reduce the risk of
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fat embolism after abdominoplasty surgery, patients
should be carefully evaluated before the procedure to
identify any risk factors and to ensure that they are
healthy enough to undergo surgery. During the
procedure, techniques such as tumescent anesthesia
and meticulous surgical technique can help minimize
the amount of fat that is released into the
bloodstreamy;.

After surgery, patients should be monitored
closely for signs and symptoms of fat embolism and
treated promptly if it occurs. With appropriate
precautions and monitoring, the risk of fat embolism
can be minimized, and patients can have a safe and
successful recovery from abdominoplasty surgery.

Results

In their group of 253 patients, deep vein
thrombosis was documented in two cases (0.8%).
Pulmonary embolism did not occur. Three patients
(1.2%) presented a mild subcutaneous abdominal
hematoma in the first postoperative week that was
reabsorbed spontaneously without aesthetic or
functional complications. Two patients (0.8%)
presented severe hematoma that required surgical
reintervention for drainage and revision of hemostasis.
Statistical analysis did not show a significant
correlation between enoxaparin dose and hematoma (P
= 0.18) or deep vein thrombosis (P = 0.61). So, based
in evidence recommendations and numbers under the
statistics about PE/DVT after abdominoplasty, this
protocol represents a secure alternative for prophylaxis
in tummy tuck surgery. Likewise, more evidence is
required to reinforce this protocol.

Discussion
Validated scales

There are several validated scales that can be
used to predict the risk of thromboembolism after
surgery, but some scales have been validated in
various studies for their specific utility in plastic
surgery. Surgeons use these scales to assess an
individual patient's risk and determine the appropriate
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Table 2. Patient variables associated with increased risk of VTE
Age [ 40 years
Obesity/BMI [ 25 kg/m2

Oral contraceptives

Hormone replacement therapy

measures
example:

for thromboembolism prophylaxis. For

Caprini Risk Assessment Model: This model
was developed to assess the risk of venous
thromboembolism (VTE) in surgical patients. It takes
into account factors such as age, BMI, history of VTE,
and length of surgery. The Caprini model is widely
used in plastic surgery, including abdominoplastyii.is)

Rogers score: This score is a modification of
the Caprini model that was developed specifically for
plastic surgery patients. It includes additional factors
such as the type of surgery, the use of general
anesthesia, and smokinge,

Khorana Score: This score was originally
developed to assess the risk of VTE in cancer patients
receiving chemotherapy. However, it has also been
used in surgical patients, including those undergoing
abdominoplasty. It takes into account factors such as
age, BMI, history of VTE, and cancer diagnosis.is,

Padua score: This score was developed to
predict the risk of VTE in medical patients. However,
it has also been used in surgical patients, including
those undergoing abdominoplasty. It takes into
account factors such as age, BMI, history of VTE, and
immobility[w.zm.

It's important to note that these scales are just
tools to assess risk and should be used in conjunction
with a thorough medical history and physical
examination. The wuse of thromboembolism
prophylaxis should be tailored to the individual
patient's risk factors and needs.

Prophylaxis in abdominoplasty

Multiple thromboprophylaxis protocols in
surgical patients have been validated and standardized
in some surgical specialties and procedures; however,
despite the fact that venous thromboembolism
represents the most frequent complication after
abdominoplasty; no official management guide has
been issued. preventive of venous thromboembolic
disease in these patients.[21] And it is not that there is
a lack of evidence, since there is a large number of
studies that have identified both risk factors and
prophylactic measures that are used at the surgeon's
preference. Table 2 lists some of the independent risk
factors best associated with VTE in patients
undergoing abdominoplastyp.;.
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In 2016, Marangi, et al.[23], published a series
of evidence based recommendations as a protocol to
prevent perioperative thrombosis, in this work lists the
preoperative,  transoperative and  postoperative
measures used in patients who will undergo
abdominoplasty with promising results.

Maragni's group suggests that preoperatively
the following be achieved: 1. Reduction to 30 kg/m2
or less and weight stability for 6 months, 2. Stop or
reduce smoking at least 3 months before surgery and
3. Anamnestic and clinical assessment of risk factors.
During surgery they poses 1. Foot-to-thigh
compression garments placed before the induction of
general anesthesia, 2. Knees flexed 5 to 10 degrees.
Finally postoperative recommendations consists in: 1.
Enoxaparin started 8—12 hours postoperatively, then
once daily for 6 days: - 4,000 IU if BMI < 25 kg/m2
and 1 or more risk factorsa) or 26 kg/m2 <BMI<30 kg
/m2 and weight <75 kg; - 6,000 IU if: 26 kg/m2 <
BMI < 35 kg/m2; - 8,000 IU if BMI > 35 kg/m2 , 2.
Slightly flexed knees and repeated flexing of the foot
three times per hour during postoperative day 1., 3.
Mobilization of the patient and removal of the
compressive garments on postoperative day 2.

Conclusion

Despite the fact that there is no specific
thromboprophylaxis guideline for the patient who will
undergo reconstructive surgery and specifically
abdominoplasty, there is quality evidence both in risk
assessment scales and in measures to be implemented
pre, trans and postoperative in these patients.
Therefore, weight reduction, mechanical and
pharmacological prophylaxis, as well as paying
attention and identifying risk factors such as BMI,
consumption of hormone replacement therapy and
advanced age, can represent the difference between
having thromboembolic complications in the
postoperative period and modify the prognosis of the
patient undergoing abdominoplasty.
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