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Abstract
Introduction: Abdominoplasty is an accomplished cosmetic surgery, in which the risk of venous thromboembolism (VTE) must
be considered, based on the predisposing factors involved and their severity. There are, to date, no well-defined protocols for
VTE prophylaxis in plastic surgery. The objective of this paperis to present a protocol for the prophylaxis of VTE used in the Plastic
Surgery Service of the Hospital e Maternidade Celso Pierro (HMCP) – Pontifícia Universidade Católica (PUC) de Campinas in São
Paulo (SP), while also showing the incidence of VTE inpatients undergoing abdominoplasties before and after initiation of the
protocol, as well as the incidence of hematomas after the total period of 6 years.
Methods: For the creation of this protocol, medical records of patients who underwent abdominoplasty from January 2010 to December
2015 were revised, identifying cases of VTE in this period, associated or not with the use of pharmacological prophylaxis, and those of
hematoma after initiation of the protocol.
Results: The protocol for prophylaxisof VTE that has been used in the service since 2014 is based on the Anger Protocol and includes
non-pharmacological measures and pharmacological measures. Two hundred and forty-three medical records were analyzed in this
study. After initiation of the protocol, no cases of VTE were observed in the 74 patients who underwent abdominoplasty, and only one
case of hematoma was observed. Before the protocol was initiated, VTE developed in 2 cases among 169 operated patients.
Conclusion: After adopting the VTE prophylaxis protocol, we achieved an incidence of 0% VTE in the abdominoplasties in this period,
compared to an incidence of 1.18% before the protocol. The incidence of bruising after surgery was 1.35%, which is comparable to
rates in the literature for surgery without the use of pharmacological prophylaxis.
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Introduction
Deep venous thrombosis (DVT) and pulmonary thromboembolism (PTE), which is the most severe outcome, are components of the
nosological entity known as venous thromboembolism (VTE) and are
relatively common complications for patients undergoing surgery. In
the literature, there are few publications on the incidence of VTE in
plastic surgery and suggested protocols for its prevention, with no
definition of onset and duration of prophylaxis.
Thromboembolic events are largely silent clinically and difficult
to diagnose, which leads to a delay in treatment and, consequently, a
high mortality rate. A prevention protocol is vital in order to avoid
this dreaded outcome [1]. Studies show that most plastic surgeons do
not incorporate prophylactic regimens consistent with their practice
(up to 25% do not perform prophylaxis inpatients undergoing
abdominoplasty for fear of hemorrhagic complications) [2].
Body contour procedures, such as abdominoplasty, involve prolonged operative time under general anesthesia, extensive dissection,
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and a post-operative time of reduced mobility; all of these are risk
factors for a thromboembolic event. Although abdominoplasty hasa
low mortality rate, the main cause of death is PTE [2]. Inorder to
stratify the risk of DVT/PTE, there are protocols that guide whether
prophylaxis is necessary and which is the best therapeutic option for
each case.

Objective
The objective of this paper is to present a protocol of prophylaxis
for VTE to be used in the Plastic Surgery Service of the Hospital e
Maternidade Celso Pierro(HMCP) –Pontifícia Universidade Católica
(PUC) deCampinas in São Paulo (SP), showing the incidence of VTE
in patients undergoing abdominoplasties before and after initiation of
the protocol, as well as the incidence of hematomas after a total
period of 6 years.

Methods
A retrospective study was performed at the Plastic Surgery Service
of HMCP - PUC Campinas/SP, with a medical records analysis of all
patients who underwent abdominoplasty (conventional and anchor/
Torek) and were operated between January 2010 and December 2015.
In this study, only abdominoplasties were considered, and all patients
were put under general anesthesia.
From January 2010 to December 2013, 169 patients who only used
non-pharmacological prophylaxis (elastic stocking, intraoperative
lower limb manipulation, early ambulation) were operated on, and
from January 2014 to December 2015, 74 patients who had used nonPage 247 of 251
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QIBSNBDPMPHJDBMQSPQIZMBYJTBTTPDJBUFEXJUIQIBSNBDPMPHJDBMQSPQI
ZMBYJT  JOJUJBMMZ XJUI FOPYBQBSJO  NHEBZ GPS  EBZT BOE UIFO XJUI
SJWBSPYBCBO  NHEBZ GPS  EBZT  UPUBMJOH B QFSJPE PG  EBZT PG
ESVHQSPQIZMBYJT VOEFSXFOUBOPQFSBUJPO
The present study followed the principles of Helsinki and all
patients completed the Informed Consent Term prior to the surgical
procedure.

Results
Until December 2013, only non-pharmacological prophylaxis of
VTE (elastic stocking, intraoperative lower limb manipulation, early
ambulation) was used in abdominoplasties at ourplastic surgery
service. As of January 2014, based on the work of Anger [3], we
adopted a protocol for stratification of DVT/PTE risk.
This protocol is the most used for plastic surgeryin Brazil. Patients
with ≤1 point are considered to be at low risk and do not require
pharmacological prophylaxis; however, patients with a score of 2 to 4
are at moderate risk and those with a score of ≥5 are at high risk
[Table 1]. Drug prophylaxis is indicated for patients with a score ≥2
[Table 2].

Based on the Anger Protocol, all patients undergoing abdominoplasty
are considered at least moderate risk, with 1 point for the surgical
time greater than 60 minutes, 1 point for the surgery itself, and 1
point for the required Fowler position. Therefore, all patients undergoing this procedure should receive some type of pharmacological
thromboembolic prophylaxis [2, 3].
The pharmacological therapy employed in our service consisted
of the use of enoxaparin at a dose of 40 mg/day for 5 days, the first
dose being performed during anesthetic induction. Starting on day 6,
patients were given rivaroxaban at a dose of 10 mg/day for 10 days.
From January 2010 to December 2015, 243 patients underwent
abdominoplasty with general anesthesia. Of the total, 3 (1.23%) of the
patients were male and 240 (98.7%) were female. From January 2010
to December 2013, 169 abdominoplasties were performed (2 male
patients), and only non-pharmacological prophylaxis was performed.
From January 2014 to December 2015, 74 abdominoplasties were
performed (1 male patient).
It was observed that, prior to the initiation of the protocol, when
only non-pharmacological prophylaxis (elastic stocking, intraoperative lower limb manipulation, early ambulation) was used, DVT

Table 1: Rsik factors for deep venous thrombosia in plastic surgery

Obesity (BMI > 30)

Points

Surgical

Surgical Points

Clinic
Age > 60 yrs

2

surgery time > 60 minutes

1

1

Fowler's position

1

Neoplasia Present

2

Abdominal or thigh dermolipectomy

1

Smoker

1

Liposuction

1

Immobilization for 24h prior to surgery

2

Venous insuffieciency or lower limb edema

2

Inclusion of silicone prosthesis in the
gluteal regionor in the leg of thigh

1

Deep venous thrombosis or previous embolism

2

Associated aesthetic or combined
surgeries

1

Burns

2

Breast reconstruction with flap

1

Contraceptives or estrogen replacement therapy

1

BMI: Body Mass Index.

Table 2: Prophylactic measures according to risk classification.
Low risk (1 point)

Moderate risk (2 to 4 points)

Intermittent pneumatic compression Intermittent pneumatic compression

Nonpharmacological
measures

High risk (5 points)
Intermittent pneumatic compression

Manipulation of lower limbs: intra
and postoperative

Manipulation of lower limbs: intra
and postoperative

Manipulation of lower lin1bs: intra
and postoperative

Early mobilization

Early mobilization

Early mobilization

Elastic stockings

Elastic stockings

Graduated compression stockings or Graduated compression stockings or
graduated compression garment
graduated compression garments
Low mole
Low Molecular weight heparin
(subcutaneous)
Phrmacological
measures

N adroparin 0.3 ml - 1 x day
Enoxapa,in 40 mg - l x day
Dalteparin 2.500 UI- l x day Start:
2 hours before surgery
Post-operative: daily injections
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Elastic stockings
Graduated compression stockings or
graduated compression garment
Heparina de baixo peso molecular
(via subcutimea)
Nadroparin 0.3 ml - l x day
Enoxaparin 40 mg - l x day
Dalteparin 5.000 UI- lx day Start: 2
hours before surgery Postoperative: daily injections
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developed [Table 3] in 2 female patients using oral contraceptives
(OAC). One case was a conventional abdominoplasty, while the
other was an abdominoplasty at anchor. In both cases, the diagnosis
was made with the help of ultrasonography with venous Doppler
echocardiography after clinical suspicion.
After initiation of the protocol, we did not observe any cases of
DVT or PTE. Only 1 case of hematoma was identified [Table 4], in
which the patient presented hypovolemic shock and was surgically
reopened in the immediate postoperative period. In the intraoperative period, a hematoma was observed in all areas of the detachment, in
moderate quantity, and no active bleeding point was observed.

The patient underwent transfusion of packed red blood cells and
presented a favorable clinical evolution, receiving discharge in 2 days.
After the treatment of cases of DVT and hematoma, all the patients
were subjected to an evaluation by the hematology team that
excluded hematological pathologies.
A two-proportion equality test was performed (significance level
p < 0.05), but the statistical analysisof the data showed no difference
between cases of DVT and hematoma before and after the prophylaxis
protocol was adopted [Figure 1].

Table 3: Data regarding the two cases of deep venous thrombosis that occurred before the start of pharmacological prophylaxis.
Case 2

Case l
ACO
Technique

Yes

Sim

Conventional

Turek

Comorbidities

None

None

BM!

29.5

'.?7.93

Hen1aton1a
Location ofDVT

No

No

Left Gastrocnen1ius Muscle Vein

Left Femoral Iliac Vein

Use of compression stockings

Yes

Yes

Ba,iatric surgery

No

Yes

Use of pharmacological prophylaxis PO days

No

No

in which DVT was diagnosed

30

15

ACO: Oral Contraceptive; BMI: Body Mass Index; PO: Postoperative; DVT: Deep vein thrombosis.

Table 4: Data referring to the case ofhematoma that occurred after the beginning of the protocol.
Single Case
ACO

No

Technique

Torek

Comorbidities

None

BMI

22.7

Hematoma

Yes

DVf

No

Use of compression stockings

Yes

Use of pharmacological prophylaxis

Yes

Baliatric surgery

Yes

PO days

Immediate

ACO: Oral Contraceptive; BMI: Body Mass Index; PO: Postoperative; Dvr: Deep vein thrombosis

Figure 1: Rates before and after adopton of the protocol for prophylaxis of deep venous thrombosis (DVT).
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Discussion
Procedures like abdominoplasty have several factors that increase
the 4,5 risk of thromboembolic events, such as: 1) vessel injury, with
intense dissection and rupture of superficial veins; 2) long operative
time; 3) general anesthesia, with decreased peripheral vascular resistance; 4) intraoperative position of the patient that reduces the venous
return of the extremities (venous stasis); 5) reduced postoperative
mobility; 6) obesity; and 7) plication of the diastasis of the rectus
abdominis muscle which decreases the venous return.
In addition, it has been described that abdominoplasty alone
already shows an increase in the activity of the coagulation cascade
(an increase in the production of thrombin in the postoperative
period, which explains the state of hypercoagulability), which can be
prevented with the use of prophylaxis [4, 6]. There are few studies in
the literature that show the results of perioperative chemoprophylaxis
in the incidence of thromboembolic events, risk of hematomas, or
other adverse effects in patients undergoing plastic surgery. The
timing of initiation and duration of prophylaxis remain controversial.
Studies have shown that abdominoplasty alone, when not
combined with any other procedure, isassociated with a rate of 0.1%
to 1.1% for DVT, 0.34%to 1.1% for PTE, and 0.5 to 8% for hematoma
[2, 4, 5]. When combined surgery is performed, these values increase
significantly [1]. In cases of death due to PTE, specific data for
abdominoplasties are not found in the literature, buta mortality rate of
0.1 to 0.8% is reported for generalsurgery patients.
Thromboembolic phenomena present an incidence of about 0.6%
when drug prophylaxis isused. According to the literature, cases of
bruising vary between 2.3 and 8% when using prophylaxis, which does
not differ from the incidence of bruising in general surgery [2].
However, a meta-analysis by Koch et al. 7 of 39 articles, including
more than 16,000 patients, demonstrated that there is an increase in
bleeding/bruising rates with the use of low molecular weight heparin
in patients undergoing large surgeries.
Prophylaxis for VTE, recommended for atleast 7 days or more
after high-risk surgery, has one disadvantage, because low molecular
weight heparin is admitted via an injection. The new regimens with
oral anticoagulants reduce hospitalization time and make prophylaxis
less inconvenient and safer and Oral anticoagulants have the advantage of not requiring regular monitoring of coagulation with
laboratory tests and the dose or dose range need not be altered
according to the coagulation and laboratory parameters.
Rivaroxaban is approved by the United States Food and Drug
Administration and the approval was based on large phase III trials
showing noninferior or superior efficacy and similar or reduced rates
of major, intracranial, and fatal bleeding compared with conventional
anticoagulants (ie, enoxaparin and/or warfarin) [9, 10].
Single-center studies show that bleeding rates increase in surgeries with large areas of dissection and this risk can be increased with
the use of chemoprophylaxis [11-13]. It is worth mentioning that this
fact has not been confirmed by the recent AAPS meta-analysis and
consensus conference [14].
On the other hand, incases of hematoma orbleeding, when low
molecular weight heparin is used as the antidote, protamine sulfate
may be given. If these complications occur after administration of the
new oral anticoagulants, there are still no specific antidotes that
reverse the action of the anticoagulation effect [15]. Therefore, in our
service, we initially used enoxaparin, which comes with a greater risk
of bleeding/bruising, and then replaced it with the oral anticoagulant,
rivaroxaban, on day 6. This method combines security with practicality.
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There is a decrease in bleeding risk when the oral anticoagulant is
initiated at least 12 hours after the surgical procedure and without
any association with any type of NSAIDs (non steroidal anti-inflammatory drugs) [16-18].
When we considered the use of oral anticoagulants for
thromboprophylaxis (rivaroxaban in the protocol of this study), 4
large clinical studies with a total of 12,000 patients showed that
rivaroxaban is superior in efficacy to 40 mg subcutaneous enoxaparin
[1]. Rivaroxabanis an oral anticoagulant that directly inhibits blood
coagulation factor Xa and is well absorbed in the intestine. The
maximum effect of rivaroxaban occurs in 4 hours and lasts up to 12
hours, but the factor Xa activity does not return to normal within 24
hours, and 1 dose per day is sufficient.
After the introduction of the protocol in our service, only 1 patient
(1.35%) required a reoperation due to hematoma, which is comparable
to bleeding rates when chemoprophylaxis is not performed [19].
Considering that the coagulation cascade is activated during
surgery (e.g. abdominoplasty), it would be interesting to start preoperative prophylaxis to prevent its activation. Pannucci et al. [20]
demonstrated that the use of prophylactic enoxaparin initiated from
6-8 hours postoperatively and maintained until hospital discharge in
high-risk patients may be protective of VTE for up to 60 days.
All data presented in this study are consistent with those in the
literature, including the percent of VTE before and after prophylaxis
and the presence of hematoma with the use of prophylaxis (1.18% of
DVT before the protocol and 0% after protocol; 1.35% hematoma
after introduction of the protocol). The risk of VTE should be
balanced against the increased risk of bleeding with the use of low
molecular weight heparin, always remembering that bleeding is an
expected and manageable complication, where as PTE can be a
fataland an unacceptable sequel in the context of elective surgery [1,
4].
There are few studies in the literature that show the true incidence
of thromboembolic events, as most are based on retrospective studies.
In addition, only about one third of the cases are symptomatic, which
impairs the creation of protocols and recommendations for the
proper treatment of VTW [21].
This study presents several limitations; because it is a retrospective
study that includes a relatively small, heterogeneous sample of patients
after initiation of the protocol. However, it contributes positively to
the existing literature. Larger, prospective studies are needed to
conclude the efficacy, timing, and duration of chemoprophylaxis for
patients undergoing plastic surgery. It can be concluded that adequate
antithrombotic prophylaxis for patients undergoing abdominoplasty
leads to lower morbidity/mortality and acute events, and hemorrhagic
complications can be adequately managed.

References
1 Dini GM, Ferreira MC, Albuquerque LG, Ferreira LM. How safe is thromboprophylaxis in abdominoplasty? Plast Reconstr Surg. 2012;130:851e-857e. [Crossref]
2 Ponteli EP, Scialom JM, Pontelli TEGS. Profilaxia tromboembólicafarmacológica e
por compressão pneumática intermitenteem 563 casos consecutivos de
abdominoplastia. Rev Bras Cir Plást. 2012; 27:77-86. [Crossref]
3 Anger J, Baruzzi ACA, Knobel E. Um protocolo de prevenção detrombose venosa
profunda em cirurgia plástica. Rev Bras Cir Plást.2003;18:47-54. [Crossref]
4 Hatef DA, Kenkel JM, Nguyen MQ, Farkas JP, Abtahi F, RohrichRJ, et al.
Thromboembolic risk assessment and the efficacy osenoxaparin prophylaxis in
excisional body contouring surgery.PlastReconstrSurg. 2008;122(1):269-79.
[Crossref]
5 Paiva RA, Pitanguy I, Amorim NFG, Berger R, Shdick HA,Holanda TA.
Tromboembolismo venoso em cirurgia plástica:protocolo de prevenção na Clínica Ivo
Pitanguy. RevBrasCirPlást. 2010;25(4):583-8. [Crossref]

Page 250 of 251

Thatiana AJ, Andreza CCV, Gilson LD. Venous Thromboembolism in abdominoplasty: A Prevention Protocol. Adv Plast Reconstr Surg, 2019; 3(1): 247-251.

6

Colwell AS, Reish RG, Kuter DJ, Phil BD, Austen WG Jr, FogertyAE. Abdominal
contouring procedures increase activity of thecoagulation cascade. Ann Plast Surg.
2012;69(2):129-33. [Crossref]

7

Koch A, Bouges S, Ziegler S, Dinkel H, Daures JP, Victor N. Low molecular weight
heparin and unfractionated heparin inthrombosis prophylaxis after major surgical
intervention: updateof previous meta-analyses. Br J Surg. 1997; 84:750-759.
[Crossref]

8

Munson CF, Reid AJ. Novel oral anticoagulants in plastic surgery. J Plast Reconstr
Aesthet Surg. 2016; 69:585-593. [Crossref]

9

Patel MR, Mahaffey KW, Garg J, Guohua Pan, Daniel ES, et al. Rivaroxabanversus
warfarin in nonvalvular atrial fibrillation. N Engl J Med. 2011; 365:883-891.
[Crossref]

10 Eriksson BI, Borris LC, Friedman RJ, Sylvia Haas, Menno V Huisman, et al.
Rivaroxabanversus enoxaparin for thromboprophylaxis after hip arthroplasty. N Engl
J Med. 2008; 358:2765-2775. [Crossref]
11 Seruya M, Venturi ML, Iorio ML, Davison SP. Efficacy and safety of venous
thromboembolism prophylaxis in highest risk plastic surgery patients. Plast Reconstr
Surg. 2008; 122:1701-1708. [Crossref]
12 Durnig P, Jungwirth W. Low-molecular-weight heparin and postoperative bleeding in
rhytidectomy. Plast Reconstr Surg. 2006; 118:502-507. [Crossref]
13 Hatef DA, Kenkel JM, Nguyen MQ, Farkas JP, Abtahi F. Thromboembolic risk
assessment and the efficacy of enoxaparin prophylaxis in excisional body contouring
surgery. Plast Reconstr Surg. 2008; 122:269-279. [Crossref]

Adv Plast Reconstr Surg, 2019

14 Gold A. Deep vein thrombosis chemoprophylaxis in plasticsurgery. Clin Plastic
Surg. 2013;40(3):399-404. [Crossref]
15 Pannucci CJ, MacDonald JK, Ariyan S, Gutowski KA, Kerrigan CL, Kim JY, et al.
Benefits and Risks of Prophylaxis for Deep Venous Thrombosis and Pulmonary
Embolus in Plastic Surgery: A Systematic Review and Meta- Analysis of Controlled
Trials and Consensus Conference. PlastReconstr Surg. 2016; 137:709-730.
[Crossref]
16 Davidson BL, Verheijen S, Lensing AW, Gebel M, Brighton TA. Bleeding risk of
patients with acute venous thromboembolism taking nonsteroidal anti-inflammatory
drugs or aspirin. JAMA Intern Med. 2014; 174:947-953. [Crossref]
17 Hunstad JP, Krochmal DJ, Flugstad NA, Kortesis BG, Augenstein AC, Culbertson
GR. Rivaroxaban for venous thromboembolism prophylaxis in abdominoplasty: a
multicenter experience. Aesthet Surg J. 2016; 36:60-66. [Crossref]
18 Pannucci CJ ,Cuker A . Commentary on: Rivaroxaban for Venous
Thromboembolism Prophylaxis in Abdominoplasty: A Multicenter Experience.
Aesthet Surg J. 2016; 36:67-70. [Crossref]
19 Reish RG, Damjanovic B, Colwell AS. Deep venous thrombosisprophylaxis in body
contouring: 105 consecutive patients. AnnPlast Surg. 2012;69(4):412-4. [Crossref]
20 Pannucci CJ, Dreszer G, Wachtman CF, Bailey SH, Portschy PR,Hamill JB, et al.
Postoperative enoxaparinprevents symptomaticvenous thromboembolism in highrisk plastic surgery patients.PlastReconstr Surg.2011;128(5):1093-103. [Crossref]
21 Miszkiewicz K, Perreault I, Landes G, Harris PG, Sampalis JS,Dionyssopoulos A, et
al. Venous thromboembolism in plasticsurgery: incidence, current practice and
recommendations. J PlastReconstrAesthet Surg. 2009;62(5):580-8. [Crossref]

Page 251 of 251

