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• Surgery for endometrial cancer carries a low 30-day risk of venous thromboembolism (VTE).
• Risk of VTE following hysterectomy for endometrial cancer was comparable to hysterectomy for benign condition.
• Risk factors were open surgery, lymphadenectomy, BMI N 40 and previous VTE.
☆ Source of the study: A cohort study using a variety of
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Objectives.We aimed to clarify if endometrial cancer patients are at higher risk of venous thromboembolism
(VTE) following hysterectomy, compared to patients undergoing hysterectomy for benign gynecological disease.

Methods. In a nationwide registry-based cohort study, patients undergoing hysterectomy for endometrial
cancer or benign disease were followed 30 days after surgery. The Danish Gynecological Cancer Database
(DGCD) and the Danish National Patient Register (DNPR) were linked with four other administrative registries
to describe the population and retrieve data on venous thromboembolism and mortality.
Multivariable logistic regression models were used to estimate odds ratios (ORs) for 30-day postoperative VTE.

Results.We identified5513patientswith endometrial cancer, and 45,825patientswith benign disease under-
going hysterectomy in the period 2005–2014.
The overall incidence of 30-day VTE following hysterectomy was 0.2% (103/51,338). Thirty (0.5%) patients with
endometrial cancer and 73 (0.16%) patientswith benigndisease developedVTE. In amultivariable logistic regres-
sion analysis, significant predictors of 30-day OR for VTE were open surgery (minimally invasive surgery vs.
open: OR = 0.46; 95% CI, 0.30–0.71; p b 0.001), lymphadenectomy (OR = 4.00; 95% CI, 1.89–8.46; p b 0.001),
BMI N 40 (OR = 2.34;95% CI, 1.10–5.01; p = 0.03) and previous VTE (OR = 34; 95% CI, 22.7–51.3; p b 0.001).
There was no statistically significant difference in the 30-day OR for VTE in endometrial cancer compared to be-
nign disease (OR = 1.47; 95% CI, 0.74–2.91; p = 0.27).

Conclusions. This study did not identify endometrial cancer to be an independent risk factor for VTE following
hysterectomy compared to benign disease. We identified open surgery, lymphadenectomy, BMI above 40 and
previous VTE as independent risk factors for 30-day postoperative VTE.

© 2019 Elsevier Inc. All rights reserved.
Keywords:
Endometrial cancer
Venous thromboembolism
Deep venous thrombosis
Pulmonary embolism
nationwide Danish patient registers.
and Obstetrics, Aalborg University Hospital, 9000 Aalborg, Denmark.

https://doi.org/10.1016/j.ygyno.2019.07.022
mailto:hestje@rn.dk
Journal logo
https://doi.org/10.1016/j.ygyno.2019.07.022
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ygyno
https://doi.org/10.1016/j.ygyno.2019.07.022
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ygyno.2019.07.022&domain=pdf


gic Oncology155       (2019) –11 11 1132 8
1. Introduction
Venous thromboembolism (VTE) is a common complication in can-
cer patients and is associated with increased morbidity and mortality
[1]. The risk of VTE is previously shown to be increased after abdominal
and pelvic cancer surgery [2]. Based on randomized controlled trials, ex-
tended thrombosis prophylaxis is recommended to such patients, but
these trials do not consider differences in VTE risk based on the type
of cancer [3]. Most endometrial cancer patients are diagnosed at early
stage. The primary treatment is hysterectomy and bilateral salpingo-
oophorectomy which can be performed by open laparotomy or mini-
mally invasive surgery (MIS) by laparoscopic (conventional or robotic)
or vaginal approach [4]. A large retrospective cohort study with 9948
endometrial cancer patients described an overall 30-day VTE incidence
of 1.3%with a significantly lower risk afterMIS compared to laparotomy
(adjusted odds ratio (OR) 0.36, 95% CI, 0.24–0.53) [5]. Considering the
low risk of postoperative VTE following MIS for endometrial cancer it
has been questioned if pharmacologic VTE prophylaxis is necessary in
these patients [6,7]. The limited utility of VTE risk assessment tools rec-
ommended by the American College of Chest Physicians (ACCP) in gy-
necologic oncology surgery, is addressed by Barber et al. in a recent
review [8,9]. They propose an individualized approach to VTE prophy-
laxis, as the recommended scoring systems categorizemost gynecologic
oncology patients at high risk of postoperative VTE.

We previously reported the incidence of VTE following hysterec-
tomy for benign disease to be very low, especially after MIS and in-
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hospital pharmacologic VTE prophylaxis [10]. With similar findings in

Fig. 1. Flowchart presenting the patient sele
endometrial cancer surgery it is questionable if extended VTE prophy-
laxis is necessary for all patients.

The aim of the present study is to identify risk factors and estimate
the difference in VTE rate between patients undergoing hysterectomy
for benign disease compared to patients undergoing hysterectomy due
to endometrial cancer.

2. Methods

2.1. Data-sources

The present study is based on data from nationwide Danish admin-
istrative registries. All Danish residents are at time of birth or immigra-
tion provided a unique and permanent civil registration number which
is used at all contacts with the health care system, and enables linkage
between different registries. The Danish National Patient Register
(DNPR) holds data on diagnoses and treatments for hospitalization
and outpatient visits in Denmark since 1977 [11]. Diagnoses are regis-
tered according to the International Classification of Diseases, 10th revi-
sion (ICD-10). Registration of surgical procedures follows the Nordic
Medico-Statistical Committee's Classification of Surgical Procedures
[12]. The nationwide Danish Gynecologic Cancer Database (DGCD)
was established in 2005 and holds information on patients undergoing
treatment for gynecologic cancers. Data are collected prospectively and
comprise of baseline characteristics, clinical findings, treatment and

final pathological diagnosis including stage of disease. Data on

ction using Danish National Registries.
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endometrial cancer were validated by ensuring the right cancer diagno-
sis code in the DNPR. We linked these data with four other nationwide
registries.

The Danish Cancer Registry was established in 1942 and holds can-
cer specific information such as type and stage. Information on vital sta-
tus, date of birth and death including cause of death was retrieved from
The Population Statistics Register and the National Causes of Death Reg-
ister. Data on diabetic medicine was retrieved from The Danish Register
of Medicinal Product Statistics, where data on prescription-based med-
icine are recorded.

2.2. Study population

Patients undergoing hysterectomy due to endometrial cancer in the
period 2005–2014were identified in theDGCD. For comparison, data on
patients undergoing hysterectomy for benign disease in the same pe-
riod were retrieved from a previously described cohort [10]. The pa-
tients were divided into four groups according to indication for
surgery and surgical approach: Patientswith benign disease undergoing
open hysterectomy (subtotal or total abdominal hysterectomy: KLCD00,
KLCD96, KLCC10), laparoscopic (total, subtotal, vaginal and robotic
assisted laparoscopic hysterectomy: KLCD01, KLCD04, KLCC11,
KLCD11, KLCD97+ KZXX00 if robotic assisted) or vaginal (total or sub-
total: KLCD10, KLCC20). Endometrial cancer patients were divided into
the same groups regarding surgical approach – open or MIS (including
radical hysterectomies: KLCD30, KLCD31, KLCD40).

Patients undergoing hysterectomy due to cancers other than endo-
metrial cancer, and patients with concomitant cancer or another cancer
within three years prior to or two months after hysterectomy were ex-
cluded (ICD10: DC00-DC96 excluding cancer of the corpus uterus,
DC54–55 coded as primary diagnoses, and non-melanoma skin cancers,
Table 1
Characteristics of the study population (N= 51,338).

Variablea Open benign hysterectomy
(n = 22,401)

MIS benign hysterec
(n = 23,424)

Median age, years 47.5 (43–52) 48.0 (43
Median BMI 25.4 (23–29) 25.1 (23
BMI N 40 392 (2.2) 292
Missing 4431
Median length of stay, days 2 (2–3) 1 (
Median operating time, minutes 75 (60–95) 70 (52
Lymphadenectomy –
Route of MIS

Laparoscopic – 8905 (
Vaginal – 14,317 (
Robotic – 202

ASA N 1 4661 (20.8) 5549 (
Smoking 4786 (21.4) 4797 (
Previous VTE 402 (1.8) 378
FIGO classification

Stage I –
Stage II –
Stage III –
Stage IV –
Missing –

Tumor grade
Grade 1 –
Grade 2 –
Grade 3 –
No grading/missing –

Histopathology
Endometrioid adenocarcinoma –
Non-endometrioid –
Hyperplasia with atypia 440 (73.6) 371 (
Hyperplasia without atypia 158 (26.4) 131 (
Other –
Missing –

Abbreviations: MIS, minimally invasive surgery; BMI, body mass index; FIGO, International Fe
(ASA) score classification.

a Data are expressed as n (column %), median (interquartile range).
DC44). Patients with ICD10 codes DC54 and DC55were classified as en-
dometrial cancer, except for tumors that were histopathological classi-
fied as uterine sarcomas. Patients were excluded if there was any
confusion about allocation to the benign or cancer group, for example
when ICD-10 codes were insufficient.

2.3. Outcome

VTE comprised the following ICD-10 codes: I80.1 (phlebitis or
thrombophlebitis in the femoral vein), I80.2 (deep phlebitis or throm-
bophlebitis in other veins in lower extremities), I80.3 (deep phlebitis
or thrombophlebitis in other veins in lower extremities without specifi-
cation), I80.8 (phlebitis or thrombophlebitis at other locations), I80.9
(phlebitis or thrombophlebitis without specification) and I26 (pulmo-
nary embolism). If one of these codes occurred prior to the date of hys-
terectomy it was registered as a previous VTE; however, data has only
been retrieved after 1993 when ICD10 replaced ICD8 coding of diseases
in the DNPR.

If the code was assigned to a patient within one month after hyster-
ectomy it was registered as a postoperative VTE.

2.4. Confounders

Danish guidelines for surgical treatment of endometrial cancer do
not recommend routine lymphadenectomy in low risk patients, which
include endometrioid carcinomas and variant differential grade 1–2
and myometrial invasion of b50%. Treatment decision is based on pre-
operative endometrial biopsy or resection, and intraoperative macro-
scopic evaluation of the degree of myometrial invasion.
Lymphadenectomy performed at the time of hysterectomy (code
KPJD) was registered without distinguishing between pelvic, para-
tomy Open malign hysterectomy
(n = 3377)

MIS malign hysterectomy
(n = 2136)

Totals
(n = 51,338)

–59) 66.8 (60–75) 67.0 (60–74) 48.7 (44–59)
–29) 27.1 (24–32) 27.9 (24–33) 25.4 (23–29)
(1.6) 232 (7.5) 205 (11.1) 1121 (2.7)
4729 271 297 9728
1–2) 3 (2–5) 1 (1–2) 2 (1–3)
–97) 80 (60–115) 90 (61–123) 75 (57–100)

– 958(28.4) 554(25.9) 1512(2.9)

38.0) – 933 (43.7) 9838 (19.2)
61.1) – 88 (4.1) 14,405 (28.0)
(0.9) – 1115 (52.2) 1317 (2.6)
23.7) 2013 (59.6) 1200 (56.2) 13,423 (26.1)
20.5) 497 (14.7) 244 (11.4) 10,324 (20.1)
(1.6) 81 (2.4) 59 (2.8) 920 (1.8)

– 2423 (72.6) 1821 (86.3) 4244 (77.9)
– 404 (12.1) 168 (8.0) 572 (10.5)
– 409 (12.3) 113 (5.3) 522 (9.6)
– 99 (3.0) 8 (0.4) 107 (2.0)
– 42 26 68

– 1705 (60.9) 841 (71.3) 2546 (64.0)
– 693 (24.8) 241 (20.4) 934 (23.5)
– 401 (14.3) 98 (8.3) 499 (12.5)
– 578 956 1534

– 2674 (82.1) 1794 (88.7) 4468 (70.1)
– 562 (17.3) 192 (9.5) 754 (11.8)

73.9) – – 811 (12.7)
26.1) – – 289 (4.5)

– 20 (0.6) 36 (1.8) 56 (0.9)
– 121 114 235

deration of Gynecology and Obstetrics; ASA score, American Society of Anesthesiologists
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Fig. 2. A. Cumulative incidence of venous thromboembolism 30 days following
hysterectomy regarding approach and endometrial cancer vs benign disease. B.
Cumulative incidence of death 30 days following hysterectomy regarding approach and
endometrial cancer vs benign disease.
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aortic or complete dissections. Sentinel node assessment was intro-
duced in Denmark for endometrial cancer after the study period
ended. Cancer specific data such as FIGO stage, WHO classification of
tumor type and grade, were primarily retrieved from DGCD and sup-
plied with data from the DNPR and the Cancer Registry. Classification
of disease stage followed the International Federation of Gynecology
and Obstetrics 2009 FIGO guidelines [13].

Risk factors for surgical complications were retrieved from DGCD or
DNPR, if registered together with the primary disease code at discharge
fromhospital after hysterectomy for benign disease. Thesewere obesity
(DE660, BodyMass Index (BMI) was calculated in cases with registered
height and weight-data). American Society of Anesthesiologists (ASA)
score classification (EZA+number), and smoking (DVRB02). Discharge
diagnosis within one year prior to hysterectomy was used to identify
the following comorbidities: Ischemic heart disease (I20, I23–25), cere-
bral vascular disease (I60–69), acutemyocardial infarction (I21), varices
of the lower extremities (I83), thrombophilia (D68), heart failure (I50),
and diabetes mellitus (E10–14). Dispensing of glucose-lowering agents
(Anatomical Therapeutic Chemical Classification A10) was used as a
“proxy” for diabetes as in previous publications [14]. The coding of co-
morbidity and coexisting diseases in DNPR has been validated with a
positive predictive value between 82% and 100% [15].

The open-source software, DAGitty was used for evaluation of po-
tential confounders [16]. The Directed Acyclic Graph is included in Sup-
plementary (Fig. S3).

Data are reported in accordancewith Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement [17].

2.5. Statistics

Cumulative incidence was estimated for the competing risks of VTE
and death after open and minimally invasive hysterectomy, in patients
with benign disease and endometrial cancer. Time to event was calcu-
lated from date of hysterectomy; the follow-up time was 30 days. For
descriptive statistics, all continuous variables were compared using
analysis of variance and all discrete variables using the chi-squared
test (Table 2). Data were analyzed using a multivariable logistic regres-
sionmodel. Odds Ratios (ORs) of VTE after hysterectomy for benign dis-
ease and endometrial cancer, were estimated and presented with 95%
confidence intervals (CIs). A p value b0.05 was considered statistically
significant. The adjusted model included endometrial cancer versus be-
nign disease, patients older than versus younger than 60 years, MIS ver-
sus open surgery, BMI higher than 40, lymphadenectomy and previous
VTE.

Calculations were performed using SAS V.9.4 (SAS Institute, Cary,
North Carolina, USA) and R version 3.4.0 (R Core Team, 2017) [18].

2.6. Ethics

The study was approved by The Danish Data Protection Agency (Re:
2008-58-0028, internal reference: 2015-125). Permission from the
ethics committee is not required for retrospective register studies in
Denmark.

3. Results

We identified 45,825 patients undergoing hysterectomy for benign
conditions and 5513 patients who had a hysterectomy due to endome-
trial cancer in the period from January 2005 to December 2014. A flow-
chart presenting selection of the study population is illustrated in Fig. 1.
Patients were divided into four groups according to the route of hyster-
ectomy (open versus MIS) and the indication (benign versus endome-
trial cancer). Table 1 shows baseline characteristics of the cohort
according to age at time of surgery, BMI, length of hospital stay, ASA
score, specifications on surgery, cancer specific data and previous VTE.
The median age of patients with endometrial cancer was higher than
that of women undergoing hysterectomy for benign conditions. Lymph-
adenectomy was equally distributed within the open and MIS groups
for endometrial cancer surgery (28.4 vs. 25.9%). Comorbiditywas higher
among endometrial cancer patients (see Table S1 in Supplementary
material).

During the 30-day followup after surgery, 103 patients (0.2%) devel-
oped postoperative VTE, 30 caseswere observedwithin the group of en-
dometrial cancer patients (30/5513 = 0.5%), and 73 cases in patients
after hysterectomy for benign conditions (73/45,825 = 0.16%). There
were 26 deaths (0.5%) in the endometrial cancer group compared to
29 (0.06%) in patients with benign disease.

The cumulative incidence of VTE was calculated within the four
groups; Open surgery for benign disease, MIS for benign disease, open
surgery for endometrial cancer and MIS for endometrial cancer, and is
depicted in Fig. 2A. The highest VTE incidencewas observed in open sur-
gery for endometrial cancer. The cumulative incidence for the compet-
ing risk of death is illustrated in Fig. 2B and shows highest incidence
of death after open surgery for endometrial cancer.

Table 2 shows the results of the univariable analysis whereas Fig. 3
shows the results of the multivariable logistic regression analysis. The
incidence of VTE in patients older than 60 was 0.3% compared to 0.2%
in younger, there was no difference in adjusted OR (1.04; 95% CI,
0.62–1.74; p = 0.89). The incidence of VTE in early FIGO stages (I–II)
was 0.5% versus 1.0% in stages III–IV, but stage was not significantly as-
sociated with a higher OR when adjusting for other risk factors (FIGO
stage divided in groups is not depicted in Fig. 3, since groups were too
small to publish without violation of personal data protection).

https://doi.org/10.1016/j.ygyno.2019.07.022


Fig. 3. Odds ratios of venous thromboembolism associated with cancer disease, age, approa

Table 2
Univariable associations between different exposures and venous thromboembolism.

Variablea No VTE
(n= 51,235)

VTE
(n = 103)

Total
(n = 51,338)

p-Value

Age ≤ 60 39,215
(76.5)

68 (66.0) 39,283
(76.5)

Age N 60 12,020
(23.5)

35 (34.0) 12,055
(23.5)

0.016

BM ≤ 40 40,418
(97.3)

71 (89.9) 40,489
(97.3)

BMI N 40 1113 (2.7) 8 (10.1) 1121 (2.7) b0.001
Median length of stay, days 2 (1–3) 2 (1–4) 2 (1–3) b0.001
Median operating time,
min

75 (57–100) 80
(60–128)

75 (57–100) 0.009

Cancer surgery
Benign 45,752

(89.3)
73 (70.9) 45,825

(89.3)
Cancer 5483 (10.7) 30 (29.1) 5513 (10.7) b0.001

Route of surgery
Open 25,705

(50.2)
73 (70.9) 25,778

(50.2)
Minimally invasive 25,530

(49.8)
30 (29.1) 25,560

(49.8)
b0.001

Lymphadenectomy
No LND 49,740

(97.1)
86 (83.5) 49,826

(97.1)
LND 1495 (2.9) 17 (16.5) 1512 (2.9) b0.001
Non-smoking 40,926

(79.9)
88 (85.4) 41,014

(79.9)
Smoking 10,309

(20.1)
15 (14.6) 10,324

(20.1)
0.199

No previous VTE 50,355
(98.3)

63 (61.2) 50,418
(98.2)

Previous VTE 880 (1.7) 40 (38.8) 920 (1.8) b0.001
FIGO classification

Benign 45,752
(89.4)

73 (71.6) 45,825
(89.4)

Stage I–II 4793 (9.4) 23 (22.5) 4816 (9.4)
Stage III–IV 623 (1.2) 6 (5.9) 629 (1.2) b0.001

Histopathology
Endometrioid 4442 (85.5) 26 (89.7) 4468 (85.6)
Non-endometrioid 751 (14.5) 3 (10.3) 754 (14.4) 0.716

Tumor grade
Grade 1–2 3464 (87.5) 16 (84.2) 3480 (87.5)
Grade 3 496 (12.5) 3 (15.8) 499 (12.5) 0.935

Abbreviations: MIS, minimally invasive surgery; BMI, body mass index; FIGO, Interna-
tional Federation of Gynecology and Obstetrics.

a Data are expressed as n (column %), median (interquartile range). Column n does not
add up to the total n in case of missing data.
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Including comorbidities in the multivariable analysis had no effect
on the estimates of OR's (Supplementary Fig. S2). Comparing patients
undergoing hysterectomy for benign disease with patients undergoing
surgery due to endometrial cancer showed no statistically significant
difference in adjusted OR (1.47; 95% CI, 0.74–2.91; p = 0.27) (Fig. 3).
The incidence of VTE was 0.1% with minimally invasive surgery com-
pared to 0.3% with open surgery and the adjusted OR was 0.46 (95%
CI, 0.30–0.71; p b 0.001). VTE incidence was 0.2% in patients with BMI
≤ 40 compared to 0.7% with BMI above 40, adjusted OR was 2.34;
(95% CI, 1.10–5.01; p = 0.03). Patients undergoing lymphadenectomy
in addition to hysterectomy had a VTE incidence of 1.1% compared to
0.2% in hysterectomy alone (adjusted OR = 4.00; 95% CI, 1.89–8.46; p
b 0.001). Previous history of VTE was the strongest predictor of 30-
day postoperative VTE risk with a 4.3% incidence compared to 0.1% in
patients with no previous VTE and adjusted OR 34.1 (95% CI,
22.7–51.3; p b 0.001).

4. Discussion

In agreement with previous studies, we found an overall low inci-
dence of 30-day postoperative VTE of 0.2% [19]. The risk was highest
in open surgery for endometrial cancer (21/3377 = 0.6%), 0.4% (9/
2136) in MIS for endometrial cancer, 0.2% (52/22,401) in open surgery
for benign conditions, and 0.1% (21/23,424) in MIS for benign condi-
tions. Endometrial cancer patients were more likely to have comorbidi-
ties, which was expected since these patients were older. Furthermore
BMI and diabetes are recognized risk factors for endometrial cancer
[4]. The higher comorbidity did not influence on the OR for VTE.
White previously demonstrated a dramatic increase in risk of VTE
after the age of 60 and this is commonly used as the cut-off when
reporting the incidence of VTE related to age [5,20]. In the present
study, age was not associated with VTE in the multivariable model.
When adjusting for known risk factors, we found an OR of 1.47 (95%
CI, 0.74–2.91; p = 0.27) in endometrial cancer using patients undergo-
ing hysterectomy for benign conditions as the reference. While this dif-
ferencewas not statistically significant it cannot be rejected that a study
with higher power could detect an increased risk. Nevertheless, the
present study does show convincingly that the risk of VTE after hyster-
ectomy performed for endometrial cancer is low and, at least, not much
higher than hysterectomy for a benign condition. Previously, Nick et al.
found high-complexity MIS (including patients undergoing lymphade-
nectomy) to be associated with a higher risk of VTE [21]. We identified
lymphadenectomy as a significant risk factor for developing
ch to hysterectomy, BMI, lymphadenectomy and previous venous thromboembolism.

https://doi.org/10.1016/j.ygyno.2019.07.022
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postoperative VTE after surgery for endometrial cancer (OR=4.00; 95%
CI, 1.89–8.46; p b 0.001). As previously reported, we found that patients
with a history of VTE were at high risk of developing a new VTE follow-
ing surgery [10]. In accordance with the findings by Barber et al. we
found that MIS was associated with a lower incidence of VTE, and that
BMI higher than 40 increased risk of VTE [5].

A Directed Acyclic Graphs was used to assess the causal relation-
ship between exposure, outcome and potential confounders (Sup-
plemental Fig. S3). Operative time and length of stay were
interpreted as intermediary variables between main exposure and
outcome and were not included in the multivariable analysis to
avoid overadjustment bias [22,23]. Furthermore, length of stay
could act as a collider since both the operation and VTE could cause
an increased length of stay. Controlling for length of stay would ac-
cordingly introduce selection bias [24].

This study was conducted prior to implementation of a recommen-
dation of four weeks extended VTE prophylaxis following major gyne-
cologic oncology surgery in Denmark. National guidelines in the study
period recommended low molecular weight heparin (LMWH) in pro-
phylactic dosage, initiated 12 h prior to surgery, once daily hereafter
and throughout hospital stay. Patients undergoing hysterectomy for be-
nign disease received LMWH 6 h following surgery, once daily and
throughout the hospital stay. Danish guidelines also recommend elastic
compression stockings throughout hospital stay, and intermittent pneu-
matic compression is used during robotic surgery in some of the cancer
centers. A report from the Danish HysterectomyDatabase presents high
adherence to thrombosis prophylaxis guidelines [25].

Rauh-Hain et al. observed a higher rate of VTE in non-endometrioid
carcinomas and endometrioid carcinomas grade 3 in a large cohort of
23,122 endometrial cancer patients followed for up to 24 months after
diagnosis [26]. In the present study, tumor type and grade of differenti-
ation were not associated with OR of VTE in the univariable analysis
(Table 2) and FIGO stage did not significantly influence on the estimates
in a multivariable analysis (data not shown). Lymphadenectomy is per-
formed in high-risk patients and could for this reason serve as a “proxy”
for some of the cancer specific variables. The low incidence of VTE fol-
lowing surgery for endometrial cancer could be explained by a minor
systemic effect of low risk endometrial cancers compared to other can-
cers with a more aggressive tumor biology such as pancreatic and ovar-
ian cancer [1]. Gade et al. investigated the impact of cancer stage on VTE
incidence in different cancer types and found the highest incidence rate
difference between localized and advanced disease in uterine cancer
[27]. Satoh et al. found advanced disease, non-endometrioid tumors
and myometrial invasionN50% associated with asymptomatic VTE be-
fore treatment in endometrial cancer, which supports the theory of a
systemic effect inmetastatic disease andwith high-risk tumors [28]. Re-
sults from cohort studies investigating risk of VTE in endometrial cancer
independent of treatment cannot be directly compared to our results,
since some of the patients includedwould not be considered for surgery
due to advanced disease and comorbidities. Furthermore, follow-up pe-
riods in such studies are generally longer.

The strength of using Danish national registers is the possibility of
investigating the relationship between exposures and outcome in a
large population based cohort with prospectively collected, high-
quality clinical data [15,29]. VTE diagnoses registered in the DNPR
have recently been validated and the positive predictive value is re-
ported high in both cancer-specific subsets (84.4% and 86%) and in the
general population (88%) [30–32]. To reduce confounding, we excluded
patientswith concomitant or previous cancerswithin three years before
surgery, as these could serve as competing risk factors for VTE.

The observational nature of this study allows us only to report cases
of symptomatic VTE's and bias could arise frommisclassification of both
disease and treatment. Another limitation of the study, is thatwe cannot
conclude if any prophylaxis is necessary followingMIS in patients with-
out risk factors, since most of the patients in the present study received
dual prophylaxis throughout hospital stay.
5. Conclusion

The risk of VTE following surgery for endometrial cancer was very
low and not significantly different to the risk after hysterectomy for be-
nign conditions. Risk factors in the present study were open surgery,
body mass index higher than 40, lymphadenectomy and previous VTE.
Based on our results, we find that extended thrombosis prophylaxis
might not be required in all patients following surgery for endometrial
cancer. We suggest that risk assessment tools are developed to be able
to make individual decisions about thrombosis prophylaxis in gyneco-
logical oncology.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno.2019.07.022.
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