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European guidelines on peri
operative venous
thromboembolism prophylaxis

Surgery during pregnancy and the immediate
postpartum period
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for the ESA VTE Guidelines Task Force
Thromboembolic events in the pregnant and postpartum
patient remain rare but potentially fatal complications. The
aim of this section was to analyse the few prospective
studies addressing the issue of thromboprophylaxis follow-
ing a surgical procedure during and immediately after preg-
nancy, as well as national guidelines, and to propose
European guidelines on this specific condition. Thrombopro-
phylaxis is broadly recommended due to the combined risks
of surgery and pregnancy or the postpartum period, regard-
less of the mode of delivery. We recommend prophylactic
thromboprophylaxis following surgery during pregnancy or
the postpartum period when they imply, as a consequence,
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bed rest, until full mobility is recovered (Grade 1C). Similarly,
thromboprophylaxis should be used in cases of perioperative
infection during pregnancy or the postpartum period. Con-
cerning thromboprophylaxis following a caesarean section, it
seems avoidable only in elective procedures in low-risk
patients, after a normal pregnancy, and with an early rehabili-
tation protocol. The duration of thromboprophylaxis following
caesarean section should be at least 6 weeks for high-risk
patients, and at least 7 days for the other patients requiring
anticoagulation (Grade 1C).
Published online 6 November 2017
Introduction
Thromboembolic events during pregnancy and the

postpartum period remain rare but potentially lethal

events.1–5 For the past two decades, thrombotic risks

during this period have been evaluated by numerous

population-based observational studies. Diagnostic

scores have been elaborated to guide clinical evaluation

and prophylaxis decision-making. Because gaps persist in

our knowledge of these risks, guidelines are mostly based

on experts’ opinions.6 As a result, most hospitals adapt,

apply and evaluate thromboprophylactic indications,

doses and duration during pregnancy and the early post-

partum period based on local epidemiology to minimise

maternal mortality and morbidity.7–9

Increased thrombotic risks induced by surgery during

pregnancy and the early postpartum period have not been

specifically addressed. In Europe, caesarean section is the
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most frequent surgical procedure during pregnancy, with

more than one million cases per year, but pregnant

women also more rarely undergo a wide variety of non-

obstetrical surgical procedures.10,11 The aim of this sec-

tion was to analyse the available prospective studies

addressing the issue of thromboprophylaxis following a

surgical procedure during pregnancy, as well as national

guidelines, and to propose European guidelines on this

specific condition.

Nonobstetric surgery during pregnancy and
the early postpartum period
Surgery has been identified in epidemiological studies as

one of the factors increasing the maternal thrombotic risk

during pregnancy and the immediate postpartum

period.12,13 Both pregnancy-induced hypercoagulability

and vena cava compression syndrome increase the

already inherent thrombotic risk of each surgical proce-

dure. This increase in basal thrombotic risk was demon-

strated in a cohort of 2826 women with underlying

malignant diseases in pregnancy.14 Some cancers increase

pregnancy-related risks of deep vein thrombosis: cervical

cancer (odds ratio [OR] 8.64, 95% confidence interval

[CI] [2.15 to 34.79]), ovarian cancer (OR 10.35, 95% CI

[1.44 to 74.19]), Hodgkin’s disease (OR 7.87, 95% CI

[2.94 to 21.05]) and myeloid leukaemia (OR 20.75, 95%

CI [6.61 to 65.12]). There was no increased risk of VTE

among women with brain cancer, thyroid cancer, mela-

noma and lymphoid leukaemia.14 Surgery may increase

this risk through perioperative bed rest, inflammatory

syndrome and infection.10,15–17 More frequently in the

postpartum period, deep ovarian vein thrombosis, which

can occur following emergency caesarean section or gen-

ital tract injury repairs, requires both antithrombotic and

antibiotic treatment.18,19

Caesarean section
The size of the absolute thrombotic risk for elective or

emergency caesarean section in healthy young women

varies among studies.1–5,20 The frequency of symptom-

atic and asymptomatic deep venous thrombosis (DVT) in

a low-risk caesarean section population has been evalu-

ated in a combined clinical-epidemiological substudy.21

A total of 59 women undergoing elective caesarean

section were screened for DVT by a leg Doppler ultra-

sound and did not develop any DVT despite the absence

of postoperative thromboprophylaxis. During the study

period, caesarean section was performed in 1067 out of

the 5364 live births (19.9%). Five (0.47%) of these women

developed symptomatic pulmonary embolism and all of

these women had additional risk factors for VTE such as

obesity, twin pregnancy, a second surgical procedure or

placenta praevia. The authors conclude that the risk of

DVT among healthy pregnant women undergoing elective

caesarean section is low and thromboprophylaxis is proba-

bly not justified. There is only one comparative prospec-

tive trial comparing two types of prophylactic-dose low
yright © European Society of Anaesthesiology. U
molecular weight heparin (LMWH) with placebo for

thromboprophylaxis after elective caesarean section in

patients with one or more risk factors, as well as all

emergency caesarean section.22 A significant throm-

botic events reduction was observed in the treatment

groups: VTE occurred in one (0.042%) woman in the

bemiparin group, two (0.085%) women in the enoxa-

parin group, and nine (0.384%) women in the control

group (P¼ 0.017). Wound dehiscence, haematoma and

separation occurred in the enoxaparin group but not in

the bemiparin group.

The pharmacological profiles of the various LMWH, the

mode of administration and mode of dose adjustment

have been studied in small series to guide management.

An Australian preliminary study, which was a small

double-blind randomised controlled trial on 76 patients

undergoing caesarean section, comparing dalteparin

with placebo, found a 1.3% thrombotic event rate

(95% CI [0.007% to 7.1%]), that is only one thrombosis,

which occurred in the treatment group between 2 and

6 weeks postpartum.23 In contrast, a multi-centre pilot

study testing the feasibility of an randomized con-

trolled trials to compare LMWH versus placebo for

thromboprophylaxis after caesarean section concluded

negatively because a very low recruitment rate was

observed and only one out of 141 thrombotic event

occurred in the treatment group.24 A Cochrane review20

did not find evidence in favour of systematic LMWH

prophylaxis to reduce the risk of symptomatic VTE

after elective caesarean section in low-risk patients

(Relative risk [RR] 1.30, 95% CI [0.39 to 4.27]; four

trials, 840 women). This result was consistent when

considering either pulmonary embolism (RR 1.10; 95%

CI [0.25 to 4.87]; four trials, 840 women) or deep vein

thrombosis (RR 1.74; 95% CI [0.23 to 13.31]; four trials;

840 women).

This absence of evidence leads to a wide variation in

guidelines on prophylactic strategies.7,25 For a similar

condition, LMWH thromboprophylaxis should be pre-

scribed in only 1% of patients in the American College of

Obstetrics and Gynecology guidelines, in 34.8% follow-

ing the 9th recommendations of the American College of

Chest Physicians and 85% for the Green Top guidelines

of the Royal College of Obstetrics and Gynaecology in

the United Kingdom.25 The recent French guidelines for

postpartum management,26 based on odds ratio for each

risk factor, recommend no prophylaxis for elective low

risk caesarean section. Thromboprophylaxis strategies

also need to take into account the anxiety induced by

the treatment and the injection on patient’s compli-

ance.27 The recent paper by Bates et al.7 compares

available guidelines to help patients, physicians and

societies to balance VTE risks, and prevention benefits

with potential side-effects such as risks of bleeding,

wound haematoma, analgesic limitations and allergy at

the injection sites.
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What is a low-risk caesarean section?
This point has been addressed differently by national

colleges and scientific bodies. Low risk is mostly defined

by the negative, that is what it is not.

For example, in 2015, the Royal College of Obstetricians

and Gynaecologists recommended a thromboprophylac-

tic treatment in the postpartum period if more than one of

the following minor risk factors is present28:
(1) A
ight
Eur
ge >35 years
(2) O
besity (BMI� 30 kg m�2)
(3) P
arity� 3
(4) S
moker
(5) E
lective caesarean section
(6) F
amily history of VTE
(7) L
ow-risk thrombophilia
(8) G
ross varicose veins
(9) C
urrent systemic infection
(10) I
mmobility, for example paraplegia, long-distance

travel
(11) C
urrent pre-eclampsia
(12) M
ultiple pregnancy
(13) P
re-term delivery in this pregnancy (<37þ0 weeks)
(14) S
tillbirth in this pregnancy
(15) M
id-cavity rotational or operative delivery
(16) P
rolonged labour (>24 h)
(17) P
ostpartum haemorrhage> 1 l or blood transfusion
Another way to consider the problem is to define a

frequency or risk threshold, as did the American college

of Chest Physicians in 2012, and subsequently the College
National des Gynécologues et Obstétriciens Français in 2015,

with a 10-fold increase limit based on the multiplication

of odds ratios of individual risk factors.29 This methodol-

ogy broadens the population not receiving thrombopro-

phylaxis following a caesarean section.

Similarly, the duration of thromboprophylaxis following a

caesarean section varies from one guideline to another.

Most authors agree that high-risk patients should be

treated for at least 6 weeks, but recommendations range

from 7 days to 6 weeks for other patients, with very little

evidence to tailor the duration to individual risk.

In a historical comparison of maternal adverse events

following the Royal College of Obstetrics and Gynaecol-

ogy guidelines’ wider strategy for thromboprophylactic

indications, a reduction in maternal deaths due to throm-

boembolism has been suggested.30 This trend was con-

firmed by more recent maternal morbidity surveys.31,32

Recommendations
Nonobstetric surgery during pregnancy

(1) W
e recommend thromboprophylaxis following sur-

gery during pregnancy or the postpartum period

when they imply, as a consequence, bed rest, until

full mobility is recovered (Grade 1C).
 © European Society of Anaesthesiology. Un
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(2) W
aut
e suggest that thromboprophylaxis should be used

in cases of perioperative infection during pregnancy

or the postpartum period (Grade 2C).
Caesarean section

(1) T
hromboprophylaxis is recommended after caesar-

ean section in all cases, except elective caesarean

section in low-risk patients (Grade 1C), but there

is no clear consensus on the definition of this

population.
(2) T
he duration of thromboprophylaxis following

caesarean section should be at least 6 weeks for

high-risk patients, and at least 7 days for the other

patients requiring anticoagulation (Grade 1C).
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