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a b s t r a c t
Introduction: Data on the epidemiology and prevention of venous thromboembolism in patients undergoing abdominal or pelvic cancer surgery in real practice are limited. The primary objective of this observational study
was to describe the thromboprophylactic strategy implemented in routine practice. The main secondary objective was to assess the incidence of outcomes.
Materials and Methods: Patients admitted to public or private hospitals for abdominal or pelvic cancer surgery
were included between November 2009 and November 2010; endoscopic route for surgery was the only exclusion criterion. Study outcomes were recorded at hospital discharge and at routine follow-up (generally
9 ± 3 weeks).
Results: 2380 patients (mean ± SD age: 66.4 ± 11.6 years, women: 36.8%) admitted to hospital for abdominal
(47.8%), urological (41%), or gynaecological (11.2%) cancer surgery were included in the analysis. Of these,
2179 had data available at study end. Perioperative antithrombotic prophylaxis, consisting mainly of lowmolecular-weight heparin, was given to 99.5% of patients. At hospital discharge, thromboprophylaxis was continued in 91.7% of patients, 57.4% receiving a 4-6 week prophylaxis. This management strategy was associated with
an overall venous thromboembolic event rate of 1.9%, 34.7% of events occurring after discharge. Incidences of
fatal bleeding, bleeding in a critical organ and bleeding necessitating re-intervention were 0.1%, 0.3% and 1.7%,
respectively. Overall mortality was 1.5%.
Conclusions: Thromboprophylaxis is routinely used in French patients undergoing major cancer surgery. For more
than a third of patients, however, treatment duration did not comply with best-practice recommendations,
which might explain the non-negligible rate of thromboembolic complications still observed in this patient
population.
© 2013 Elsevier Ltd. All rights reserved.

Introduction
☆ This study was supported by Sanoﬁ-aventis France.
☆☆ PRéOBS: PRévention des événements thrOmbo-emBoliqueS veineux dans le cadre
d’une intervention chirurgicale pour un cancer abdomino-pelvien.
★ Committees and Investigators participating in the PRéOBS study are listed in the online supplementary Appendix.
⁎ Corresponding author at: Department of Anaesthesia and Intensive Care
Medicine, Cochin University Hospital, 27 rue du Faubourg St Jacques, 75014 Paris,
France. Tel.: +33 1 58 41 14 87, +33 6 62 14 86 64(mobile); fax: +33 1 58 41 14 15.
E-mail address: marc.samama@cch.aphp.fr (C.-M. Samama).
0049-3848/$ – see front matter © 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.thromres.2013.10.038

Venous thromboembolism, a serious healthcare problem resulting
in signiﬁcant mortality, morbidity, and resource expenditure, is a
common complication of general surgery procedures, with surgery
for cancer carrying a particularly high risk [1–4]. The risk of venous
thromboembolism varies according to cancer type and extent, but
is especially high following abdominal or pelvic cancer surgery,
with a reported overall risk without prophylaxis of up to 45%, including objectively detected deep-vein thrombosis [3].

986

C.-M. Samama et al. / Thrombosis Research 133 (2014) 985–992

The efﬁcacy of in-hospital heparin prophylaxis in preventing venous thromboembolic complications in patients undergoing general
surgery is well documented [5,6] and its routine use in these patients
is strongly recommended [1–4]. An Italian survey showed that these
recommendations are implemented in routine practice, pharmacological prophylaxis being used by 93.1% of 146 surgical centres [7].
Moreover, several randomised clinical studies have demonstrated
the clinical beneﬁt of extending low-molecular-weight heparin prophylaxis for 4 weeks after surgery versus in-hospital prophylaxis alone
(typically 1 week), in terms of reducing the incidence of thromboembolic events, without jeopardising safety [8–14], especially in patients
undergoing general surgery for cancer. These ﬁndings are reﬂected in
both current national and international guidelines [1–4] which suggest
that all patients undergoing major surgical intervention for cancer
should be considered for extended thromboprophylaxis after hospital
discharge, for up to one month. Limited data, however, are available
on whether these recommendations have led to real changes in the
management of cancer surgery patients in routine clinical practice,
and if so, whether these changes have modiﬁed the epidemiology of
postoperative thromboembolic complications.
We therefore conducted a prospective observational study on a
cohort of consecutive French patients undergoing elective abdominal or pelvic surgery for cancer. Our primary objective was to assess, in a contemporary real-world practice setting, the therapeutic
strategy currently used to prevent venous thromboembolism in these
patients.

Materials and Methods
The PRéOBS (PRévention des événements thrOmbo-emBoliqueS
veineux dans le cadre d’une intervention chirurgicale pour un cancer
abdomino-pelvien) study was a national, multicentre, observational,
prospective study of a cohort of consecutive patients undergoing abdominal or pelvic cancer surgery in France.

Patients
All consecutive patients at least 18 years old admitted to public or
private hospitals for major cancer surgery, i.e. abdominal, urological
or gynaecological surgery, were considered for inclusion in the
study. Use of the endoscopic route for cancer surgery was the only
exclusion criterion.
Before inclusion, all participating patients were informed of the
study aims and procedures and provided consent. All medical and
surgical procedures were performed by each centre according to its
usual practice. As this prospective study had no impact on everyday
clinical practice, no ethical review board approval was requested.
However, the study was conducted in accordance with the ethical
principles stated in the Declaration of Helsinki, as well as local regulations, in particular regarding data protection: The protocol and case report form were reviewed by the French "Commission Nationale de
l’Informatique et des Libertés" before the start of the study.

Data Collection
Demographic, medical, and treatment data of patients were recorded using electronic case report forms, with data transmission by internet connection, at baseline, at hospital discharge, and at the routine
follow-up visit (9 ± 3 weeks after surgery). All participating patients
were instructed to contact the local investigator immediately in the
event of any symptoms or signs, particularly those suggestive of venous
thromboembolism or bleeding. Overall patient management, including
thromboprophylaxis, was left to the investigator's discretion.

Study Objectives
The primary objective of the study was to describe the management
strategy implemented to prevent venous thromboembolism in the
study population, both overall and according to the type of surgery,
i.e. abdominal, urological or gynaecological.
The secondary objectives were to 1) assess the incidences of venous thromboembolism (deep-vein thrombosis and/or pulmonary
embolism), bleeding and death from any cause, 2) identify the proportion of patients receiving appropriate venous thromboembolism
prophylaxis, according to the French recommendations in force at
the time the study was conducted [3], and 3) evaluate potential predictive risk factors for venous thromboembolism.
During the hospitalisation period, deep-vein thrombosis was
clinically suspected and conﬁrmed by duplex ultrasounds or diagnosed by systematic duplex ultrasounds. Pulmonary embolism was
clinically suspected and conﬁrmed by scintigraphy, spiral computed
tomography, or pulmonary angiography. After hospital discharge,
deep-vein thrombosis and pulmonary embolism were clinically
suspected and/or conﬁrmed by the same techniques.
The following bleeding complications were recorded: fatal bleeding,
bleeding at the surgical site leading to re-operation, bleeding in a critical
organ (retroperitoneal, intraocular or intracranial, pericardial or into the
adrenal glands) and bleeding leading to transfusion of at least two units
of packed red blood cells or whole blood or to a haemoglobin decrease
N2 g/dL compared with baseline values.
As part of the data quality control regarding the main study events,
the case report forms of all patients experiencing venous thromboembolism, bleeding events or death were reviewed by an independent central committee to check for consistency. This committee could request
that the investigator be contacted for data clariﬁcation.
Statistical Analysis
Assuming a 10% to 50% frequency of use of different treatment
strategies, and estimating that data from approximately 10% of patients
would not be analysable, it was calculated that a sample size of 3000 patients would allow description of each strategy with a precision of 1.1 to
1.9% at the national level. With 2380 patients analyzed, the precision is
0.5 to 2.0%, which in our view remains acceptable compared with what
was planned initially.
Data were presented according to the usual descriptive methods.
Quantitative variables were presented as the number of cases, mean
(±standard deviation) and median (range) where appropriate. Qualitative variables were presented as the number of cases and percentages,
with 95% conﬁdence intervals where appropriate.
Univariate analyses for identiﬁcation of risk factors for venous
thromboembolic events at the end of follow-up were performed using
Kaplan-Meier estimates and the Log-Rank test. Data from patients lost
to follow-up were censored at the time of the last contact. A multivariate stepwise Cox’s semi-parametric proportional hazards model was
built to identify variables independently associated with venous thromboembolism at the end of the follow-up period. We included as variables both well-known predictors for thromboembolic complications
and variables that we considered important based on previous epidemiological studies and expert clinical opinion. A p-value ≤ 0.20 in the univariate analysis was required for a variable to be considered in the
multivariate model. Factors with a p value ≤ 0.05 in the multivariate
analysis were considered as independent explanatory factors.
Data were processed and analysed using SAS-WINDOWS™ software
version 9.1 (SAS Institute Inc., Cary, NC, USA).
Results
All French public or private centres performing abdominal, urological or gynaecological surgery, corresponding to 13,858 surgeons
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or anaesthesiologists, were contacted and 524 of them agreed to participate in the study; the study was initiated in 388 centres, of which
242 included at least one patient.

Study Population
Between November 2009 and November 2010, 2519 patients were
recruited in 242 centres in France. Among these, 139 patients were excluded from the analysis due to missing or inconsistent data at the hospital discharge visit. Of the remaining 2380 patients (94.5%), 20 died
during hospitalisation, and for 181 no data were available at the end
of follow-up, leaving 2179 patients (86.5%) for analysis at study end
(Fig. 1). The mean ± SD duration of hospitalisation and follow-up
were 13.0 ± 9.3 and 47.3 ± 24.4 days, respectively.
Baseline characteristics of the patients are shown in Table 1. The
mean age was 66.4 years, 24.8% of patients being at least 75 years
old (590/2380); there were fewer women (36.8%) than men. Almost half (47.8%) of the patients were admitted to hospital for abdominal (1138/2380), 41% for urological (976/2380) and 11.2% for
gynaecological (266/2380) cancer surgery. Details of the surgical
sites are provided in Appendix Table 1 available online. The majority of patients (70.1%) had a localised tumor at the time of surgery,
21.8% showed lymph node invasion and 13.3% had metastases
(Table 1).
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Surgical Treatment and Postoperative Management
Laparotomy was performed in 78.4% of cases (Table 2). For the majority (89.1%) of patients, operations were conducted under general anaesthesia only, with a mean ± SD surgery duration of 3.2 ± 1.5 hours.
During hospitalisation, pharmacological thromboprophylaxis,
mainly with low-molecular-weight heparins (at the recommended
doses according to their labelling in 86.3% (1969/2281) of patients),
was initiated in the majority (99.5%) of patients (2367/2380), essentially at the postoperative stage (83.2%), on average 11.3 hours after
surgery. During hospitalisation, two-thirds (68.3%) of the patients
also received mechanical thromboprophylaxis, mainly consisting of
elastic compression.
Similarly, at hospital discharge, pharmacological thromboprophylaxis,
with low-molecular-weight heparins in 94.7% of cases (at the recommended doses according to their labelling in 88.2% (1767/2003)of patients), was prescribed for the majority (91.7%) of patients (2165/2360)
(Table 3). The duration of treatment was between 4 and 6 weeks for
57.4% of patients. Mechanical thromboprophylaxis, essentially elastic
compression stockings (99.3%), was prescribed for approximately a
third (35.9%) of the patients. The percentage of patients considered
by the investigator to have been compliant with the planned duration of thromboprophylaxis at hospital discharge was high (97.8%
overall, i.e. 1897 of the 1940 patients for whom the information is
available), regardless of the type of surgery (data not shown).

Patients included
N=2519

Patients withdrawn from the analysis due to missing
or inconsistent data at the hospital discharge visit
N=139

Patients with data at the hospital visit
N=2380

Died during hospitalisation
N=20

Patients at hospital discharge
(population analysed at discharge)
N=2360

Patients withdrawn from the analysis population
at the follow-up visit: N=181
- Follow-up visit not performed: N=143
- Follow-up visit date missing or non chronological: N=38

Patients with data at the follow-up visit:
(population analysed at follow-up)
N=2179
Fig. 1. Study ﬂow diagram.
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Table 1
Baseline characteristics of study patients*.
Surgery

Age – yr
b60, no. (%)
[60-75[, no. (%)
≥75, no. (%)
Female, no. (%)
Body weight – kg
Body mass index – kg/m2†
≥30 kg/m2, no. (%)
Creatinine clearance – mL/min‡
≥60, no. (%)
[30-60], no. (%)
b30, no. (%)
Thromboembolic risk factors, no. (%)
History of venous thromboembolism
Reduced mobility/Bed rest
Smoking
Varicose veins
Central venous catheter
Heart failure
Respiratory failure
Cancer – other than abdominal or pelvic
ASA category ≥ 3, no. (%)§
Interval between cancer diagnosis and surgery,days
Cancer extension at surgery, no. (%)
Lymph node invasion
Metastases
No extension

Total
N = 2380

Abdominal
N = 1138

Urological
N = 976

Gynaecological
N = 266

69.2 ± 12.3
232 (20.4)
473 (41.6)
433 (38.0)
483 (42.4)
72.5 ± 14.9
25.8 ± 4.7
185 (16.3)

64.2 ± 9.5
256 (26.2)
610 (62.5)
110 (11.3)
127 (13.0)
76.9 ± 12.4
26.0 ± 3.8
123 (12.6)

62.4 ± 12.5
100 (37.6)
119 (44.7)
47 (17.7)
266 (100.0)
69.0 ± 14.9
26.0 ± 5.8
52 (19.5)

66.4 ± 11.6
588 (24.7)
1202 (50.5)
590 (24.8)
876 (36.8)
73.9 ± 14.2
25.9 ± 4.5
360 (15.1)

762 (73.2)
255 (24.5)
24 (2.3)

735 (83.0)
138 (15.6)
13 (1.5)

142 (81.6)
30 (17.2)
2 (1.1)

1639 (78.0)
423 (20.1)
39 (1.9)

86 (7.6)
304 (26.7)
148 (13.0)
90 (7.9)
178 (15.6)
116 (10.2)
81 (7.1)
80 (7.0)
321 (28.2)
82.8 ± 242.2

50 (5.1)
266 (27.3)
226 (23.2)
100 (10.2)
50 (5.1)
41 (4.2)
53 (5.4)
45 (4.6)
116 (11.9)
84.0 ± 212.5

27 (10.2)
48 (18.0)
34 (12.8)
67 (25.2)
20 (7.5)
14 (5.3)
7 (2.6)
14 (5.3)
26 (9.8)
96.3 ± 275.3

163 (6.8)
618 (26.0)
408 (17.1)
257 (10.8)
248 (10.4)
171 (7.2)
141 (5.9)
139 (5.8)
463 (19.5)
84.8 ± 234.5

345 (30.3)
230 (20.2)
648 (56.9)

80 (8.2)
25 (2.6)
884 (90.6)

95 (35.7)
62 (23.3)
137 (51.5)

520 (21.8)
317 (13.3)
1669 (70.1)

* Plus-minus values are mean ± SD. †Missing data: urological surgery: n = 1. ‡Creatinine clearance was calculated in 2101 patients at inclusion. §ASA: American Society of Anesthesiologists Physical Status scale.

Outcomes
Overall, 46 (1.9%) patients experienced at least one venous thromboembolic event during the study: 32 (1.3%) during hospitalisation
and 17 (0.8%) during the follow-up period, with 3 patients presenting
with a venous thromboembolic event both at hospitalisation and after
hospital discharge (Table 4). The rate of venous thromboembolism
was higher among patients undergoing gynaecological surgery than
among patients undergoing abdominal or urological surgery. The overall incidence of pulmonary embolism was similar irrespective of the
type of surgery.
In addition, 35 (1.5%) patients died during the study: 20 (0.8%)
during hospitalisation and 15 (0.7%) during the follow-up period.
The overall mortality rate was higher among patients undergoing abdominal surgery than among those undergoing urological or gynaecological
surgery.
Finally, 47 (2.0%) of patients experienced a bleeding episode that was
either fatal, in a critical organ, or that necessitated re-intervention. Details
of the bleeding complications are provided in Table 4.
Risk Factors for Venous Thromboembolism
Appendix Table 2, available online, shows the results of the univariate analysis. On multivariate analysis (Fig. 2), the only signiﬁcant
(p b 0.05) predictors of venous thromboembolism were: a duration
of antithrombotic treatment of b 4 weeks (p b 0.0001), the presence
of varicose veins (p = 0.0006) and the presence of bone metastases
(p = 0.017), which increased the risk of venous thromboembolism
by a factor of 7.9, 3.6 and 3.3, respectively.
Discussion
The main ﬁnding of this French prospective observational study
evaluating the contemporary management strategy and epidemiology
of venous thromboembolism in a large population of high-risk patients

undergoing abdominal or pelvic surgery for cancer in a real-world practice setting, is that routine extended thromboprophylaxis with lowmolecular-weight-heparin for up to 4-6 weeks was used in only 57.4%
of patients, often in combination with mechanical thromboprophylaxis.
This management strategy was associated with a 1.9% overall rate of
venous thromboembolism, with 34.7% (17/46) of events occurring
after hospital discharge.
The 1.3% (32/2380) rate of postoperative venous thromboembolism
observed during hospitalisation in our study is in the higher range of the
rates previously reported in patients undergoing abdominal surgery
and receiving in-hospital low-molecular-weight heparin prophylaxis
(0.2-1.4%) [15–19], conﬁrming that patients undergoing abdominal or
pelvic surgery for cancer are among those at highest risk of developing
venous thromboembolism. This rate was higher than that observed in
the ENOXACAN trial (0.7%) including similar patients [20], reﬂecting
the fact that our study was a real-life study, with only one exclusion criterion, and was thus likely to include a population more fragile than that
enrolled in randomised clinical trials. The 1.9% rate of venous thromboembolism observed in our study overall, i.e. during hospitalisation and
the follow-up period, is consistent with the 2.1% rate of clinically overt
venous thromboembolic events reported in @RISTOS [21], the only previous prospective observational study including a population similar to
that of PRéOBS.
In agreement with previous cohort studies highlighting the persistence of the risk of venous thromboembolism long after general
surgery [22–24], 34.7% of the thromboembolic events observed in
our study occurred after hospital discharge, even though 57.4% of patients received prolonged pharmacological thromboprophylaxis, as
recommended. This ﬁnding was in accordance with current guidelines recommending prolonged out-of-hospital prophylaxis for all
patients undergoing major cancer surgery [1,2]. The high rate of
late-occurring venous thromboembolic events still observed in our
study might be explained by the failure to prescribe such extended
prophylaxis in 38.4% of patients, rather than failure to use the appropriate dose, as the vast majority of our study population received the
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Table 2
Surgery and treatments during hospitalisation.
Surgery

Treatments before surgery, no. (%)
Chemotherapy
Antiplatelet agents
Preoperative stop
Vitamin K antagonist
Preoperative stop
Type of anaesthesia, no. (%)
General only
Regional only
Both
Laparotomy, no. (%)
Duration of surgery, h (mean ± SD)
Nonsteroidal antiinﬂammatory drugs after surgery, no. (%)
Duration of hospital stay, days*
Pharmacological thromboprophylaxis received
during hospitalisation, no. (%)
Initiated postoperatively, no. (%)
Time after intervention, mean ± SD†
Low-molecular-weight heparin, no. (%)
Unfractionated heparin, no. (%)
Fondaparinux, no. (%)
Vitamin K antagonist, no. (%)
Mechanical thromboprophylaxis received during hospitalisation, no. (%)
Intermittent pneumatic compression, no. (%)
Elastic compression, no. (%)

Total
N = 2380

Abdominal
N = 1138

Urological
N = 976

Gynaecological
N = 266

189 (16.6)
192 (16.9)
136 (12.0)
88 (7.7)
88 (7.7)

18 (1.8)
135 (13.8)
111 (11.4)
41 (4.2)
41 (4.2)

59 (22.2)
22 (8.3)
17 (6.4)
15 (5.6)
15 (5.6)

266 (11.2)
349 (14.7)
264 (11.1)
144 (6.1)
144 (6.1)

982 (86.3)
4 (0.4)
152 (13.4)
969 (85.1)
3.2 ± 1.6
169 (14.9)
15.7 ± 10.1

902 (92.4)
9 (0.9)
65 (6.7)
672 (68.9)
3.1 ± 1.3
181 (18.5)
10.4 ± 7.1

237 (89.1)
6 (2.3)
23 (8.6)
226 (85.0)
3.0 ± 1.5
115 (43.2)
10.9 ± 9.7

2121 (89.1)
19 (0.8)
240 (10.1)
1867 (78.4)
3.2 ± 1.5
465 (19.5)
13.0 ± 9.3

1136 (99.8)
906 (79.6)
11.8 ± 7.2
1066 (93.7)
56 (4.9)
13 (1.1)
0 (0)
617 (54.2)
30 (2.6)
600 (52.7)

968 (99.2)
830 (85.0)
10.9 ± 6.6
940 (96.3)
22 (2.3)
6 (0.6)
0 (0)
796 (81.6)
16 (1.6)
783 (80.2)

263 (98.9)
233 (87.6)
11.1 ± 6.7
259 (97.4)
2 (0.8)
2 (0.8)
0 (0)
212 (79.7)
6 (2.3)
207 (77.8)

2367 (99.5)
1969 (83.2)
11.3 ± 6.9
2265 (95.2)
80 (3.4)
21 (0.9)
0 (0)
1625 (68.3)
52 (2.2)
1590 (66.8)

*Missing data: abdominal surgery: n = 18, urological surgery: n = 2, corresponding to patients who died during hospitalisation. †Missing data - abdominal surgery: n = 2.

dose of low-molecular-weight heparin recommended for high-risk
situations according to each product’s labelling. Similarly, in the
@RISTOS study [21], in which only 23% of patients received an antithrombotic prophylaxis extending beyond 3 weeks after surgery,
40% of venous thromboembolic events were observed later than
postoperative day 21. The importance of continuing prophylaxis for
an appropriate duration is further emphasised by the results of our
multivariate analysis, which identiﬁed a treatment duration of
b4 weeks as being the main factor predictive of venous thromboembolism. The failure to meet best-practice recommendations for extended prophylaxis highlighted in PRéObS, and other real-world
studies [21,25], may reﬂect insufﬁcient assertiveness of the guidelines at the time these studies were performed [3,4]. The high rate
of patients who were compliant with the prescribed extended prophylaxis observed in PRéOBS (97.8% overall) underscores the feasibility of prolonged prophylaxis in routine practice. Furthermore, a

recent economic analysis has suggested that besides the clinical beneﬁt, post-discharge prophylaxis is also cost-effective for cancer surgery patients [26].
One of the main fears of using extended routine prophylaxis in patients undergoing major surgery for cancer is the increased risk of
bleeding complications, since malignancy and complex surgery are already in themselves risk factors for bleeding [27]. In our study, however,
few cases of fatal bleeding, bleeding in a critical organ or bleeding necessitating re-intervention were observed overall. Notably, only a very
limited number of bleeding events occurred after hospital discharge,
conﬁrming the ﬁndings of randomised clinical studies [8–11]. This low
bleeding rate was observed despite the fragility of the population studied, as indicated by an overall death rate of 1.5%, comparable to the mortality rate of 1.7% observed in @RISTOS [21].
The predictive factors for the occurrence of a thromboembolic
event identiﬁed by the multivariate analysis in this study were:

Table 3
Thromboprophylactic treatment prescribed at hospital discharge.
Surgery

Pharmacological thromboprophylaxis, no. (%)
Low-molecular-weight heparin
Unfractionated heparin
Fondaparinux
Vitamin K antagonist
Planned duration of thromboprophylaxis, %⁎
b4 weeks
[4–6] weeks
N 6 weeks
Mechanical thromboprophylaxis, no. (%)
Intermittent pneumatic compression, no. (%)
Elastic compression stockings, no. (%)
Duration of follow-up, days (meanSD)†

Total
N = 2360

Abdominal
N = 1120

Urological
N = 974

Gynaecological
N = 266

1021 (91.2)
946 (84.5)
33 (2.9)
18 (1.6)
20 (1.8)

919 (94.4)
886 (91.0)
14 (1.4)
11 (1.1)
7 (0.7)

225 (84.6)
219 (82.3)
3 (1.1)
1 (0.4)
2 (0.8)

2165 (91.7)
2051 (86.9)
50 (2.1)
30 (1.3)
29/2165 (1.3)

353 (31.5)
695 (62.1)
71 (6.3)
262 (23.4)
1 (0.1)
261 (23.3)
42.8 ± 20.3

428 (43.9)
535 (54.9)
11 (1.1)
437 (44.9)
2 (0.2)
435 (44.7)
51.9 ± 25.9

126 (47.4)
123 (46.2)
17 (6.4)
149 (56.0)
3 (1.1)
146 (54.9)
49.5 ± 30.6

907 (38.4)
1353 (57.4)
99 (4.2)
848 (35.9)
6 (0.3)
842 (35.7)
47.3 ± 24.4

⁎ Planned duration of thromboprophylaxis: duration of thromboprophylaxis during hospitalisation plus duration of thromboprophylaxis prescribed at hospital discharge; missing data
in the abdominal surgery group: n = 1.
†
(Follow-up visit – discharge visit) +1.
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Table 4
Clinical outcomes during the study.
Surgery

Venous thromboembolism, no. (%)*
During hospitalisation
After hospital discharge
Deep-vein thrombosis, no. (%)
During hospitalisation†
Proximal DVT
Distal DVT
After hospital discharge
Proximal DVT
Distal DVT
Pulmonary embolism, no. (%)‡
During hospitalisation
After hospital discharge
Death, no. (%)
During hospitalisation
After hospital discharge
Fatal bleeding, no. (%)
During hospitalisation
After hospital discharge
Bleeding in a critical organ, no. (%)
During hospitalisation
After hospital discharge
Bleeding at surgical site, necessitating re-intervention, no. (%)
During hospitalisation
After hospital discharge
Bleeding leading to transfusion of ≥2 units of packed red blood cells or whole blood(%)
During surgery
During hospitalisation, postoperative§
After hospital discharge
Bleeding leading to a haemoglobin decrease N2 g/dL(%)
During surgery
During hospitalisation, postoperative¶
After hospital discharge

Abdominal
N = 1138

Urological
N = 976

Gynaecological
N = 266

26 (2.3)
19
10
19 (1.7)
12
7
7
7
3
4
12 (1.1)
11
3
29 (2.5)
18
11
3 (0.3)
2
1
4 (0.4)
4
0
16 (1.4)
12
4
61 (5.4)
24
36
4
84 (7.4)
30
48
8

12 (1.2)
8
4
7 (0.7)
5
1
4
2
1
1
8 (0.8)
5
3
5 (0.5)
2
3
0 (0.0)
0
0
2 (0.2)
1
1
19 (1.9)
13
6
69 (7.1)
34
33
5
152 (15.6)
97
48
14

8 (3.0)
5
3
8 (3.0)
5
1
4
3
3
0
3 (1.1)
3
0
1 (0.4)
0
1
0 (0.0)
0
0
1 (0.4)
1
0
5 (1.9)
4
1
30 (11.3)
20
11
0
43 (16.2)
29
14
3

Total
N = 2380

46 (1.9)
32
17
34 (1.4)
22
9
15
12
7
5
23 (1.0)
19
6
35 (1.5)
20
15
3 (0.1)
2
1
7 (0.3)
6
1
40 (1.7)
29
11
160 (6.7)
78
80
9
279 (11.7)
156
110
25

*Three patients experienced a venous thromboembolic event both during hospitalisation and after hospital discharge. †in 4 cases during hospitalisation (3 among patients undergoing
abdominal surgery and 1 among patients undergoing urological surgery), deep-vein thrombosis was detected by systematic duplex ultrasonography. ‡None was fatal. Two patients presented with pulmonary embolism both during hospitalisation and after hospital discharge. §Six patients experienced bleeding which led to transfusion of ≥2 units of packed red blood cells
or whole blood that started during surgery, three, two and one in the abdominal, urological and gynaecological surgery groups, respectively. ¶Six patients experienced bleeding which led
to a haemoglobin decrease of N2 g/dL that started during surgery, one, three and two in the abdominal, urological and gynaecological surgery groups, respectively. A patient could experience more than one type of bleeding.

an antithrombotic treatment of b 4 weeks, as discussed previously,
the presence of varicose veins and the presence of bone metastases,
which increased the risk of venous thromboembolism by a factor of

8, 3.6 and 3.3, respectively. In @RISTOS [21], where a similar multivariate analysis was used to identify venous thromboembolic risk
factors, age N 60 years, previous thromboembolism, advanced

RR (95% CI) p value
Duration of treatment
(<4 weeks vs. ≥4 weeks)

7.85 (3.03-20.30) <0.0001

Varicose veins
(yes vs. no)

3.62 (1.74-7.56)

Bone metastases
(yes vs. no)

3.26 (1.56-6.81) 0.0017

0

Decreased risk

RR=1

5

10

15

20

25

Increased risk

Fig. 2. Multivariate analysis of signiﬁcant risk factors for venous thromboembolism.

0.0006
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cancer, anaesthesia lasting N 2 hours and bed rest for N3 days were
identiﬁed.
Our study presents certain limitations inherent to observational
studies, such as lack of controls, non-standardised treatments, and
patients lost to follow-up. On the other hand, it has several strengths
that, we believe, render our results valid, i.e. consecutive patients
were included, there was only one exclusion criterion, and all
suspected thromboembolic events and major complications were
validated by an independent adjudication committee. Moreover,
this study was conducted in a real-world setting.
In conclusion, our study shows that, in contemporary real-life
French practice, more than a third of patients undergoing major abdominal or pelvic surgery for cancer did not receive the extended
thromboprophylaxis recommended by current national and international guidelines. The non-negligible occurrence of thromboembolic events still observed in this high-risk patient population
might thus be reduced if best-practice recommendations for
prophylaxis were better respected in routine clinical practice. Further efforts should therefore be made to improve adherence to
guidelines.
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