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KEY POINTS

� Abdominoplasty has one of the highest risks for venous thromboembolism events in aesthetic
surgery.

� Risk for venous thromboembolism is increased when concurrent intra-abdominal, circumferential,
or liposuction procedures are performed with abdominoplasty. However, the data on abdomino-
plasty combined with liposuction are conflicting.

� There are no specific recommendations for venous thromboembolism risk reduction in abdomino-
plasty patients. Mechanical and chemical prophylaxis are at the discretion of the surgeon for each
individual patient.

� The 2005 Caprini Thrombosis Risk Factor Assessment Form can be useful for risk stratification.
om
INTRODUCTION

Abdominoplasty is one of the most commonly per-
formed aesthetic procedures in plastic surgery,
with more than 130,000 procedures being per-
formed in 2018.1 Despite being one of the most
popular plastic surgery procedures, there is a
well-known increased risk of venous thromboem-
bolism (VTE) consisting of deep venous throm-
bosis (DVT), pulmonary embolism (PE), or both,
compared with other commonly performed
aesthetic surgery procedures.2

Although the increased risk of abdominoplasty
is well known, management of this risk is a conten-
tious subject. The American Society of Plastic Sur-
geons (ASPS) has released general VTE
prevention guidelines for plastic surgery proced-
ures, but specific recommendations for higher-
risk procedures such as abdominoplasty do not
exist.3 This omission leaves management up to in-
dividual surgeons, allowing a wide variation in
practices for risk reduction.4
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INCIDENCE

It is generally accepted that abdominoplasty has
an increased risk of VTE events compared with
other plastic surgery procedures. The exact risk
varies by report in the literature because most ar-
ticles published on the topic are retrospective re-
views of large databases or cumulative data. A
recent review of the literature with a combined sta-
tistical analysis reported the VTE rate for abdomi-
noplasty alone at 0.34%, or 1 in 3000 procedures.2

Another, more recent, study looked at VTE risk us-
ing the American Association for Accreditation of
Ambulatory Surgery Facilities’ Internet Based
Quality Assurance Program database and re-
ported an incidence of 0.06% for abdominoplasty
alone.5

Abdominoplasty is frequently performed
concurrently with other procedures, and this has
been shown to confer additional risk for VTE. The
amount of increased risk depends on the type of
procedure performed, with additional risk primarily
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being conferred with intra-abdominal or circumfer-
ential procedures.2,6,7 Abdominoplasty plus
another concurrent plastic surgery procedure
(not circumferential or intra-abdominal) does not
seem to increase the risk of a VTE event compared
with abdominoplasty alone.2 In addition, this does
not seem to depend on the number of concurrent
procedures, with an additional 1 to 3 procedures
reportedly having the same level of VTE risk.5

The addition of liposuction to the abdominoplasty
procedure may be an exception to this statement.
The addition of liposuction specifically may in-
crease the risk of a VTE event, although this topic
has been greatly debated and reports are
conflicting.2,5,8

More definitive evidence has shown that pa-
tients are subject to substantially higher risks of a
VTE event when there is a concurrent intra-
abdominal procedure performed with the abdom-
inoplasty.6 For patients undergoing abdomino-
plasty with a concurrent intra-abdominal
procedure, the risk of a VTE event is estimated at
2.17%.2 In addition, circumferential abdomino-
plasty (also known as belt lipectomy) confers a
substantially increased risk of VTE events, esti-
mated to be approximately 3.4%.2 Surgeons and
patients need to be knowledgeable of the risks of
VTE events, particularly as they relate to concur-
rent procedures, in order to offer safe surgery
and appropriate care postoperatively.
RISK STRATIFICATION
Potentially Modifiable Risk Factors

Given that abdominoplasty already presents a
high risk for VTE events, surgeons must be aware
of techniques and scoring models for patient risk
stratification in order to inform proper decision
making. Abdominoplasty is an elective surgery,
providing surgeons with an opportunity to insist
on modifiable risk factors being improved before
operating. Nonmodifiable risk factors that are pre-
sent may also need to be addressed preopera-
tively, which may best be accomplished by
including other consultants in the patient work-
up before the operation in order to maximize pa-
tient safety.
The most commonly referenced and frequently

studied score assessment model for VTE risk
stratification is the 2005 Caprini Thrombosis Risk
Assessment Model (Fig. 1).9,10 The Caprini score
is a weighted risk-assessment model that allows
validated risk stratification based on numerous
factors increasing the risk of a postoperative VTE
event.9

Obtaining a preoperative Caprini score can be
valuable for plastic surgeons to properly manage
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VTE risk postoperatively. Many of the risk factors
included within the scoring model are potentially
modifiable, and, for patients deemed high risk,
insisting on lifestyle modification or other factors
can dramatically change the individual’s score.
Some of the most notable modifiable components
of the Caprini score are increased body mass in-
dex (>25), timing of surgery, oral contraceptive
use, and recent pregnancy.9 Previous studies
have shown that a reduction of 1 to 2 points in a
patient’s Caprini score can cause a 2-fold to 4-
fold decrease in the risk of a VTE event. This
finding clearly shows that these modifiable factors
can have a significant impact.11 Recent studies by
Pannucci and colleagues12 suggest that effective
prophylaxis with enoxaparin may require altering
dosage depending on body weight rather than
mere standard dosing. This work is preliminary
and ongoing. For the nonmodifiable factors, ele-
ments such as previous history of DVT/PE or
known hypercoagulable disorders may prompt a
hematology consultation before surgery to ensure
proper patient risk management. This decision
should be up to the surgeon’s discretion and
each individual patient.

Surgical Factors Increasing Risk

Despite the modifiable risk factors present in many
patients, there remain inherent risks with the
abdominoplasty procedure. Historically, much of
this risk has been attributed to rectus plication
creating an increase in intra-abdominal pressure,
resulting in venous stasis, a critical component of
the Virchow triad.13–15 However, more recent
studies have evaluated abdominal pressures
before and after rectus plication in abdomino-
plasty and found that the statistically significant in-
crease in abdominal pressure was of questionable
clinical significance.16,17

Other factors relativelyspecific toabdominoplasty
that have been shown to increase abdominal pres-
sure include skin closure, bed flexion, and the use
of an abdominal binder postoperatively.17 In addi-
tion, limited ambulation postoperatively because of
pain,waist flexion, or any other factorsmay increase
the risk of VTE events and should be avoided.7,8,18

From a global perspective, surgeons should take
all of these factors into considerationwhen perform-
ing abdominoplasty and adjust accordingly to
reduce patient VTE risk as much as possible.

PREVENTION
Mechanical Prophylaxis

Little has been specifically studied regarding the use
of mechanical prophylaxis in abdominoplasty. How-
ever, the ASPS has published a consensus
ity from ClinicalKey.com by Elsevier on January 19, 
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Fig. 1. The 2005 Caprini Risk Assessment Model. aMost frequently missed risk factor. (From Caprini JA. Thrombosis
risk assessment as a guide to quality patient care. Dis Mon. 2005; 51(2-3):70-78; with permission.)
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statement recommending intermittent pneumatic
compression stockings perioperatively for plastic
surgery patients to reduce VTE risk.19 They also
specify that intermittent pneumatic compression
stockings are superior to elastic compression stock-
ings in the perioperative setting.19 They do not pro-
vide recommendations for whether or not an
extendeddurationof pneumatic compression stock-
ings or elastic compression stockings is beneficial
given a lack of publications on this topic. In a survey
of 1106 plastic surgeons, Spring and colleagues4 re-
ported that most surgeons used intermittent
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pneumatic compression stockings for patients of all
risk profiles (63% for low risk, 82% for moderate
risk, and 85% for high risk). Although it may go
beyond guideline recommendations, pneumatic
compression stockings clearly are a commonly
used method for VTE risk reduction in aesthetic sur-
gery regardless of the patient’s risk factors.4,20

Chemoprophylaxis

The use of chemoprophylaxis in abdominoplasty
has been studied using a variety of different
agents, including unfractionated heparin, low-
University from ClinicalKey.com by Elsevier on January 19, 
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Table 1
Summary of the American Society of Plastic Surgeons venous thromboembolism task force
recommendations

Step 1: Risk Stratification

Patient Population Recommendation

Inpatient: adult aesthetic and reconstructive
plastic surgery patients who undergo general
anesthesia

Should complete a 2005 Caprini Risk Factor
Assessment Tool to stratify patients into a VTE
risk category based on their individual risk
factors. Grade B

Or
Should complete a VTE risk-assessment tool

comparable with the 2005 Caprini RAM to
stratify patients into a VTE risk category based
on their individual risk factors. Grade D

Outpatient: adult aesthetic and reconstructive
plastic surgery patients who undergo general
anesthesia

Should consider completing a 2005 Caprini Risk
Factor Assessment Tool to stratify patients into
a VTE risk category based on their individual
risk factors. Grade B

Or
Should consider completing a VTE risk-

assessment tool comparable with the 2005
Caprini RAM to stratify patients into a VTE risk
category based on their individual risk factors.
Grade D

Step 2: Prevention

Patient Population
2005 Caprini RAM
Score Recommendationsa

Elective surgery patients (when the
procedure is scheduled in advance and
is not performed to treat an
emergency or urgent condition)

�7 Should consider using risk-reduction
strategies such as limiting operating
room times, weight reduction,
discontinuing hormone replacement
therapy, and early postoperative
mobilization. Grade C

Patients undergoing the following
major procedures when the procedure
is performed under general anesthesia
lasting more than 60 min:

� Body contouring
� Abdominoplasty
� Breast reconstruction
� Lower extremity procedures
� Head/neck cancer procedures

3–6 Should consider the option to use
postoperative LMWH or UH. Grade B

Abbreviations: LMWH, low-molecular-weight heparin; RAM, risk-assessment module; UH, unfractionated heparin.
a The scores associated with the recommendations apply to the 2005 Caprini risk-assessment module and were not in-

tended for use with alternative VTE risk-assessment tools.
From Murphy R, Alderman A, Gutowski K, et al. Evidence-based practices for thromboembolism prevention: summary

of the ASPS venous thromboembolism task force report. Plast Reconstr Surg. 2012; 130(1):168e-175e; with permission.
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molecular-weight heparin, and oral anticoagulants
such as rivaroxaban.6,21–23 In general, the
research is widely varied and with small sample
sizes. In addition, most surgeons do not use
chemoprophylaxis routinely, although the rate of
usage is higher with high-risk patients.4,5 Howev-
er, previous studies have shown that there is a sig-
nificant risk reduction with the use of
Downloaded for Anonymous User (n/a) at The Ohio State Univers
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chemoprophylaxis in high-risk plastic surgery pa-
tients without an increased risk of bleeding.24 In
addition, recent guidelines published in JAMA
recommend low-molecular-weight heparin rather
than unfractionated heparin, primarily in critically
ill patients, although this may be less specific for
plastic surgery outpatient procedures.25 For
abdominoplasty patients, other studies have
ity from ClinicalKey.com by Elsevier on January 19, 
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shown that unfractionated heparin and low-
molecular-weight heparin do not increase
bleeding risk with perioperative administration,
and they reduce the risk of VTE events in high-
risk patients.6,23

For oral anticoagulants, most of the research
has evaluated factor Xa inhibitors. These results
are mixed. One small study reported a higher inci-
dence of hematoma when using rivaroxaban,
although dosages were not reported by the inves-
tigators.26 Other studies have compared rivaroxa-
ban and apixaban with lower-molecular-weight
heparin for body contouring procedures and found
similar rates of VTE events, along with similar
(rivaroxaban and low-molecular-weight heparin)
or lower (apixaban) rates of hematoma.21 The
largest study to date was a multicenter retrospec-
tive review of rivaroxaban prophylaxis for abdom-
inoplasty with low rates of VTE events (0.76%) and
hematomas (2.3%). Future studies are warranted
to more fully evaluate the safety of oral anticoagu-
lants for VTE prophylaxis, although initial results
point toward its safety and efficacy.
FORMAL RECOMMENDATIONS

For situations such as abdominoplasty, a common
aesthetic procedure with a higher risk of VTE
events, surgeons often look to the literature for
more formal recommendations to help decide on
the most effective prophylaxis protocol, including
form of prophylaxis and duration. However, no
such guideline exists specifically for abdomino-
plasty. Surgeons must decide each patient’s indi-
vidual risk for thromboembolic events and create
or adjust their protocols accordingly.

ASPS has released guidelines for VTE prophy-
laxis in plastic surgery patients, which can be a
useful starting point for surgeons deciding on a
postoperative protocol.27 In a 2011 systematic
literature review, the ASPS VTE task force focused
specifically on the 2005 Caprini Risk Assessment
Model rather than the 2010 model to avoid poten-
tially overscoring patients for plastic surgery pro-
cedures.3 After review, the task force found that
there was not enough evidence to provide recom-
mendations on specific prophylaxis medications,
dosages, or durations, but it did provide a general-
ized guideline for when to risk stratify patients and
when to consider additional prophylaxis (Table 1).

Note that, within the generalized guidelines for
risk stratification, the task force specifically high-
lighted additional recommendations body con-
touring, abdominoplasty, breast reconstruction,
lower extremity procedures, and head/neck can-
cer procedures.27 These procedures were thought
to be similar in risk to general surgery and
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orthopedic procedures given their anatomic loca-
tion, degree of invasiveness, and similar patient
population.27 These specific situations have more
detailed recommendations for prophylaxis consid-
erations based on Caprini score than other plastic
surgery procedures, and this should be taken into
consideration for each abdominoplasty patient.
One final caveat to these guidelines is that they
were published in 2011, and novel oral anticoagu-
lants such as dabigatran, rivaroxaban, and apixa-
ban had only recently been US Food and Drug
Administration approved and were not in common
use at the time. Therefore, the use of these medi-
cations instead of enoxaparin or heparin for
chemoprophylaxis is at the discretion of surgeons
and their comfort with these medications and their
risk profiles.

SUMMARY

Abdominoplasty is a commonly performed
aesthetic procedure with a higher rate of VTE
events compared with other aesthetic procedures.
No abdominoplasty-specific guidelines exist for
VTE prophylaxis, so surgeons should use previ-
ously published ASPS recommendations to risk
stratify patients and treat them prophylactically
based on their individual risk. Concurrent sur-
geries, particularly intra-abdominal procedures,
seem to further increase risk. Mechanical prophy-
laxis is generally performed perioperatively, and all
forms of chemoprophylaxis seem to be equivalent
at this time, although more research is needed for
newer-generation oral anticoagulants.
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