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INTRODUCTION

Venous thromboembolism (vte) is a term that encompasses 
both deep vein thrombosis and pulmonary embolism. A 
well-recognized complication of malignancy, vte is asso-
ciated with poor outcomes1 and is a common complica-
tion of major pelvic or abdominal surgery2. Patients with 
gynecologic malignancies requiring definitive surgical 
management are therefore at increased risk of thrombotic 
events. However, the incidence and risk factors associated 
with the development of vte in the postoperative gyneco-
logic oncology setting are not clearly defined, and the use 
of thromboprophylaxis is inconsistent.

Endometrial carcinoma is the 4th most common malig-
nancy diagnosed in women (after breast, lung, and colorec-
tal cancer), and many cases are curable3. The optimization 

of survival in the context of endometrial cancer, especially as 
it pertains to disease complications, is therefore paramount. 
According to the literature, the incidence of postoperative 
vte in patients with endometrial cancer varies between 0.8% 
and 8.1%3–5. Consistently, it is observed that vte is associated 
with reduced overall survival in this patient population6–8.

Guidelines suggest that patients with malignancies 
should receive postoperative thromboprophylaxis to 
reduce the risk of a thrombotic event and, subsequently, 
poor outcomes9–11. In particular, an evidence-based clin-
ical practice guideline from the American College of Chest 
Physicians recommends the use of extended antithrom-
botic therapy (28 days postoperatively) in patients under-
going open abdominal or pelvic surgery for malignancy, 
because those patients appear to be at the highest risk 
for vte events11. Despite those strong recommendations, 
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significant variability in prescribing practices remains 
among gynecologic oncologists. As evidence of that vari-
ability, the use of extended vte prophylaxis (a duration of 
≥28 days postoperatively) was not considered the standard 
of care until recently in our gynecologic oncology tertiary 
care centre. Considering endometrial cancer specifically, 
Canadian guidelines for interventions such as extended 
vte prophylaxis do not currently exist. With that situation 
in mind, the objective of our study was to investigate the 
incidence of, and risk factors for, vte in patients with endo-
metrial cancer in a setting in which extended postoperative 
vte prophylaxis was not routinely administered. The ul-
timate goal of the study was to identify risk factors for vte 
specific to that patient population, both in the immediate 
postoperative period and after longer-term follow up.

METHODS

Approval to proceed with the retrospective chart review 
was provided after assessment using the arecci (A Project 
Ethics Community Consensus Initiative) tool. Eligible pa-
tients were identified using an acats (Adult Coding Access 
Targets for Surgery) code for uterine cancer (WU08), and 
those who underwent surgery for endometrial cancer at the 
Royal Alexandra Hospital in Edmonton, Alberta, between 
1 January 2014 and 31 July 2016 were included. All patients 
with gynecologic cancer in northern Alberta (population 
of approximately 2 million) receive their surgery at that 
centre. Patients were excluded from the analysis if they had 
benign pathology, a non-endometrial primary malignancy, 
recurrent disease, or a known vte before surgery.

Dual therapy with a sequential compression device 
and short-course thromboprophylaxis was routinely used 
in the postoperative period. However, extended thrombo-
prophylaxis beyond discharge from hospital was given at 
the discretion of the surgeon. Patients were followed from 
the date of surgery to the first symptomatic vte event, 
death, or 24 months from the index date, whichever came 
first. Data were collected through multiple electronic med-
ical records including Netcare (the provincial electronic 
medical record system), Cancer Surgery Alberta, and the 
provincial cancer database, aria. A diagnosis of vte was 
made based on a symptomatic clinical presentation. Each 
patient was assessed for 129 different endpoints, including 
demographics, pathology, surgical details, vte (timing, 
type), anticoagulation, lab work, chemotherapy, and sur-
vival. The primary outcome of the study was the incidence 
of vte, assessed in both the immediate postoperative period 
and after longer-term follow-up.

Descriptive statistics are reported for the study 
variables: means with standard deviation for normally 
distributed continuous variables, medians with range 
for non-normally distributed continuous variables, and 
frequencies and proportions for categorical variables. Chi-
square tests were used to compare categorical variables, 
and the Fisher exact test is reported for cell frequencies less 
than 5. Binary logistic regression was then used to identify 
the variables that might represent possible risk factors for 
vte. The variables were tested by univariate logistic regres-
sion, and variables significant at p < 0.10 were considered 
for a multivariate model.

The multivariate logistic regression used combinations 
of variables that had proved to be significant in the univar-
iate analysis and that had previously been identified in the 
literature as correlated with vte12–18. We elected to maintain 
both laparotomy and histology as variables in the multi-
variate analysis despite demonstrated nonsignificance 
in the univariate analysis, because both are considered 
to be clinically relevant. Overall survival was calculated 
from date of the procedure to date of death (the date of last 
follow-up was used for patients who were alive at the end 
of the study period). Kaplan–Meier estimates and corres-
ponding 95% confidence intervals are reported. Log-rank 
tests were used to compare the Kaplan–Meier curves. A Cox 
proportional hazards model was used to determine the risk 
factors associated with overall survival. Hazard ratios and 
corresponding 95% confidence intervals are reported. All 
statistical analyses were conducted using the SAS software 
application (version 9.3: SAS Institute, Cary, NC, U.S.A.). A 
p value less than 0.05 was used for statistical significance.

RESULTS

Baseline Population Characteristics
Of the 422 analyzed patients, 26 experienced vte events 
postoperatively, resulting in an incidence rate of 6.2%. The 
incidence of vte in the postoperative period (within 60 days 
of surgery) was 0.7%. Table i describes baseline population 
characteristics. The two groups (vte and no-vte) showed no 
significant differences with respect to age and body mass 
index. The length of hospital stay was similar in the groups, 
with 95% of the patients having a hospital stay of less than 
5 days’ duration. The median length of stay was 2 days for 
the vte group and 1 day for the no-vte group.

Based on a review of the literature, several putative risk 
factors for vte were evaluated in this patient population. 
Elevated serum cancer antigen 125 (>35 U/mL) was noted 
in 15.4% of the vte group and 8.6% of the no-vte group. 
Thrombocytosis was similar in the groups: 7.7% in the 
vte group and 8.1% in the no-vte group. Compared with 
patients who did not experience a vte, those who did ex-
perience a vte were more likely to have either stage 3 or 4 
disease (based on the most recent 2009 Fédération Inter-
nationale de Gynécologie et d’Obstétrique staging for en-
dometrial cancer): 57.7% compared with 21%19. Higher-risk 
histologies (serous, clear cell, and undifferentiated, among 
others) were seen in 57.7% of patients experiencing vte and 
in 27% of those not experiencing vte. The predominant 
type of surgery also differed between the groups: 53% of 
the vte group, but only 32% of the non-vte group, received 
open surgery (laparotomy). In most cases, estimated blood 
loss was less than 500 mL, regardless of which group the 
patients belonged to. Finally, Eastern Cooperative Oncol-
ogy Group performance statuses of 0–3 were comparably 
distributed between the groups (Table i).

While in hospital, patients in our study received 
dual-therapy prophylaxis with short-course postopera-
tive thromboprophylaxis and a sequential compression 
device. The use of extended thromboprophylaxis (≥28 
days postoperatively) was not the standard of care during 
the study period and was therefore given at the discretion 
of the surgeon. Based on our assessment of the available 
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were further assessed, more than half (57.1%) were found 
to have been on lifelong anticoagulation for another reason 
before surgery, and they were subsequently continued on 
their anticoagulation dose postoperatively. Of those who 
developed a vte, only 7.7% (2 of 26) had received extended 
vte prophylaxis (≥28 days postoperatively).

Clinical Variables Associated with Postoperative 
VTE and Predictive Model
A univariate analysis assessed variables that might be 
potential risk factors for vte in the postoperative setting 
(Table  ii). The variables found to be significant included 
stage 3 or 4 disease [odds ratio (or): 2.3; 95% confidence 
interval (ci): 1.51 to 3.41; p  < 0.0001], non-endometrioid 
histology (or: 1.9; 95% ci: 1.28 to 2.88; p = 0.0016), laparot-
omy (or: 1.6; 95% ci: 1.05 to 2.34; p = 0.0265), and age as a 
continuous variable (or: 1.1; 95% ci: 1.02 to 1.1; p = 0.0046). 
Those variables were then further assessed in a multivar-
iate analysis, with the aim of identifying independent risk 
factors for vte in this patient population. We used a logistic 
regression analysis with a binary outcome (vte vs. no-vte). 
Table iii summarizes the results. In the multivariate analysis, 
stages 3 and 4 disease (or: 1.9; 95% ci: 1.24 to 3.03; p = 0.0035) 
and age at procedure (or: 1.06; 95% ci: 1.01 to 1.10; p = 0.0118) 
remained statistically significant; non-endometrioid histol-
ogy (or: 1.3; 95% ci: 0.85 to 2.08; p = 0.2150) and laparotomy 
(or: 1.4; 95% ci: 0.87 to 2.09; p = 0.1771) did not.

Survival
We observed increased mortality in patients who developed 
blood clots after surgery. The risk of death (all-cause mor-
tality) in the vte group was 5 times that in the no-vte group 
(hazard ratio: 5.63; 95% ci: 2.86 to 11.08; p < 0.0001). At 12 
months postoperatively, the survival probability was 84% 
for those with a vte compared with 95% for those without; 
at 24 months postoperatively, those probabilities were 
reduced to 58% and 92% (Figure 1).

With respect to the timing of thrombotic events after 
surgery in patients with endometrial cancer, 12% occurred 
by postoperative day 60, and 50% occurred by postopera-
tive day 180. In the multivariate Cox proportional hazards 
model used to determine the risk-adjusted estimates of vte 
for overall survival (adjusted for histology, stage, and age 
at diagnosis), the hazard for death in the vte group was 2.2 
times that in non-vte group (hazard ratio: 2.20; 95% ci: 1.09 
to 4.42; p = 0.0271).

DISCUSSION

We identified several variables that correlate with an in-
creased risk of a vte developing in patients with endometrial 
cancer who have received surgical treatment. Specifically, 
increased age, stages 3 and 4 disease, non-endometrioid 
histology, and laparotomy are all associated with an in-
creased risk of postoperative vte. Increasing age and more 
advanced stage of malignancy are both commonly asso-
ciated with an increase in vte in many cancers12–15. As in 
our study, others have reported that a high-risk histology 
type contributes to vte risk16. Histology proved statistically 
significant in the univariate analysis, but lost significance 

TABLE I  Baseline characteristics of the study population

Variable Venous thromboembolism

Yes No

Participants [n (%)] 26 (6.2) 396 (93.8)

Age (years)
Median 69 62
Range 53–84 27–90

Body mass index
<30 [n (%)] 11 (42.3) 154 (38.9)
≥30 [n (%)] 15 (57.7) 242 (61.1)
Median value 30.8 32.9

Length of stay
≤5 Days [n (%)] 22 (95.7) 364 (95.3)
>5 Days [n (%)] 1 (4.3) 18 (4.7)
Median (days) 2 1

Cancer antigen 125 [n (%)]
<35 U/mL 22 (84.6) 362 (91.4)
≥35 U/mL 4 (15.4) 34 (8.6)

Platelets [n (%)]
<400×109/L 24 (92.3) 364 (91.9)
≥400×109/L 2 (7.7) 32 (8.1)

Stage [n (%)]
I 9 (34.6) 278 (70.2)
II 2 (7.7) 35 (8.8)
III 10 (38.5) 72 (18.2)
IV 5 (19.2) 11 (2.8)

Endometrioid grade [n (%)]
1–2 8 (72.7) 258 (89.3)
3 3 (27.3) 31 (10.7)

Histology [n (%)]
Endometrioid 11 (42.3) 289 (73)
Serous 8 (30.8) 53 (13.4)
Sarcoma 6 (23.1) 29 (7.3)
Clear cell 1 (3.8) 14 (3.5)
Mixed 0 (0) 1 (0.3)
Undifferentiated 0 (0) 7 (1.8)
Othera 0 (0) 3 (0.7)

Type of surgery [n (%)]
Laparotomy 14 (53.8) 127 (32.1)
Laparoscopy 12 (46.2) 269 (67.9)

Estimated blood loss [n (%)]
≤500 mL 21 (100) 336 (98)
>500 mL 0 (0) 7 (2)

ECOG PS [n (%)]
0 17 (68) 269 (71.4)
1 6 (24) 89 (23.6)
2 2 (8) 16 (4.2)
3 0 (0) 3 (0.8)

a	 Other: Adenocarcinoma not identified as endometrioid adenocarcinoma.
ECOG PS = Eastern Cooperative Oncology Group performance status.

data, 368 patients received a short course of anticoagula-
tion postoperatively while in hospital (87.2%). Extended 
vte prophylaxis (for at least 28 days postoperatively) was 
prescribed for 28 patients (6.6%). When those patients 
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TABLE II  Univariate logistic regression analysis of variables potentially associated with postoperative venous thromboembolism in patients with 
endometrial cancer

Variable Comparator OR 95% CI p Value

Cancer antigen 125
≤35 U/mL >35 U/mL 1.4 0.79 to 2.44 0.2485

Stage of disease
I–II III–IV 2.3 1.51 to 3.41 <0.0001

Platelet count
≤400 >400 0.97 0.46 to 2.05 0.9438

Grade
1–2 3 1.7 0.86 to 3.41 0.1240

Histology
Endometrioid Non-endometrioid 1.9 1.28 to 2.88 0.0016

Length of stay
≤5 Days >5 Days 0.96 0.34 to 2.68 0.9361

Type of surgery
Laparoscopy Laparotomy 1.6 1.05 to 2.34 0.0265

ECOG PS
0 1–4 1.17 0.49 to 2.80 0.7203

BMI
≤30 >30 0.93 0.62 to 1.39 0.7295

Age at procedurea 1.1 1.02 to 1.1 0.0046

a	 Continuous variable.
OR = odds ratio; CI = confidence interval; ECOG PS = Eastern Cooperative Oncology Group performance status; BMI = body mass index.

TABLE III  Multivariate regression model for postoperative venous thromboembolism in patients with endometrial cancer

Variable Comparator OR 95% CI p Value

Histology
Endometrioid Non-endometrioid 1.3 0.85 to 2.08 0.2150

Type of surgery
Laparoscopy Laparotomy 1.4 0.87 to 2.09 0.1771

Stage of disease
I–II III–IV 1.9 1.24 to 3.03 0.0035

Age at procedurea 1.06 1.01 to 1.10 0.0118

a	 Continuous variable.
OR = odds ratio; CI = confidence interval.

when analyzed as part of the multivariate regression model. 
That result is likely secondary to the number of events. Giv-
en the importance of differentiating the high-risk histology 
types because of known differences in survival, maintain-
ing that variable as part of the multivariate assessment was 
felt to be clinically relevant.

The link between laparotomy and the development 
of vte is well described in the literature17,18. Although our 
study data demonstrated the significance of laparotomy 
in the univariate analysis (as it pertains to vte risk), that 
significance was lost in the multivariate analysis. We 
suspect that the loss of significance is likely related to the 
small number of vte events in the present study, particu-
larly in the immediate postoperative period. Additionally, 
the fact that most patients (67%) underwent laparoscopic 
surgery could have affected the significance of laparoto-
my as it pertains to vte risk. However, given laparotomy’s 

clinical significance and the evidence of its importance 
in the literature, maintaining it in the multivariate analy-
sis was deemed appropriate. By combining variables that 
were statistically significant in the univariate analysis in 
a multivariate approach, we identified a number of factors 
that might assist in identifying patients with endometrial 
cancer who are at high risk for development of a vte.

We found that thromboembolic events in patients with 
endometrial cancer are associated with increased mortal-
ity. That observation is consistent with previous studies 
of malignancy and the effect of vte on survival7,19–21. We 
must recognize that our data analysis assessed all-cause 
mortality and not mortality specific to vte itself. By virtue 
of the components of the multivariate analysis, it might be 
expected that the “high-risk patients” (advanced malignan-
cy, older age, more aggressive histology, requirement for 
adjuvant therapy) would have higher mortality in general, 
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regardless of vte status. When risk was adjusted for stage 
of disease, histology type, and age, vte was shown to be an 
independent predictor of mortality (the hazard for death 
in the vte group was 2.2 times that in the non-vte group). 
Interestingly, in evaluating the timing of the vte events, 
only 12% occurred in the immediate postoperative period 
(within 60 days of surgery); 50% occurred within 180 days 
of surgery. That observation suggests that only a portion 
of the vte events are likely to be directly related to surgical 
status; perhaps the others are more significantly associated 
with other patient or disease factors. Determining the direct 
effect of vte on survival in this patient population is there-
fore difficult. Late vte events also raise the question of the 
effect of adjuvant therapy after surgical intervention on the 
development of vte in patients with endometrial cancer. 
That question warrants further investigation, particular-
ly given that the general link between chemotherapy and 
development of vte is supported by the literature22,23. We 
believe that the variables we identified as correlating with 
the incidence of vte could serve as a useful tool to assist 
physicians in identifying the patients with endometrial 
cancer most at risk for vte.

A significant strength of our study is the number of 
variables reviewed in the assessment of potential risk fac-
tors for vte. All told, we evaluated 129 different endpoints 

for each patient. Another strength is the fact that the vari-
ables ultimately identified as being associated with an in-
creased risk of developing a vte (stage of disease, histology, 
type of surgery, and age) can all be objectively measured, 
making them useful in the clinical context.

One of the important limitations of our study is the 
relatively small number of vte events seen; ultimately, we 
observed vtes in only 6.16% of patients (26 vte events in 422 
patients). When evaluating the vte rate in the immediate 
postoperative period, our clot rate was found to be 0.7%. 
We believe that the small number of vte events ultimately 
affected our results. First, we anticipate that, with a larger 
number of vte events, we might have identified more events 
occurring in the immediate postoperative period. We also 
believe that the type of surgery likely affected the number of 
vte events (specifically, a greater proportion of our patients 
underwent laparoscopic rather than open surgery). We did 
find that laparotomy was significantly associated with vte 
in the univariate analysis; however, that significance was 
lost in the multivariate analysis. We suspect that, with an 
increased number of vte events, we would find that statis-
tical significance emerges in the multivariate analysis as 
well, which would accord with the links between laparot-
omy and vte established in the literature.

The retrospective nature of our study is an additional, 
important limitation. The pre-existing data used in a retro-
spective study is inherently associated with a potential for 
bias. For example, we had intended to review serum albumin 
as a variable that might contribute to vte risk in our patient 
population, because serum albumin has been demonstrat-
ed to be a clinically important variable in terms of disease 
progression, prognosis, and severity24. Unfortunately, those 
data points were not collected for most patients.

One area of interest for further research and evalu-
ation would be the use of extended thromboprophylaxis 
in laparotomy compared with laparoscopic surgery for 
endometrial cancer. At present, the evidence for the 
routine use of extended prophylaxis in the laparoscopic 
setting is lacking25,26. However, the 2019 guideline from 
the American Society of Clinical Oncology suggests that 
the use of extended prophylaxis (up to 4 weeks) should be 
considered in patients undergoing either major abdominal 
or pelvic surgery for malignancy with high-risk features 
or additional risk factors for vte (regardless of the mode 
of surgery—laparoscopy or laparotomy)27. However, that 
recommendation is not specific to endometrial cancer. 
Evidently, further research in this area is necessary.

Another question raised by the present study is the 
concept of vte in the immediate postoperative period. We 
demonstrated a 0.7% incidence of vte within 60 days of sur-
gical intervention, compared with an overall rate of 6.16%. 
It would be interesting to determine, in a study with a larger 
number of vte events, whether that postoperative vte rate 
is consistent, and if so, whether changes to postoperative 
vte prophylaxis alter the risk in a measurable way.

It is possible that the factors identified in our study could 
ultimately be used in a predictive model to identify patients 
with endometrial cancer who are at high risk for vte. To de-
velop such a model, the variables identified here would have 
to be tested in a larger population with a higher number of vte 
events to validate the data. Subsequently, a prospective study 

FIGURE 1  Postoperative survival probabilities (all-cause mortality) for 
patients with endometrial cancer who did and did not develop venous 
thromboembolism (VTE). At 12 months postoperatively, the survival 
probability for patients developing VTE was 84%; it was 95% for patients 
not developing a VTE. At 24 months postoperatively, the rates were 58% 
and 92%. The overall postoperative death rate (all-cause mortality) for 
patients with endometrial cancer who experienced a thrombotic com-
plication was 42% (11 of 26); the death rate was 9% for patients who 
did not develop a VTE (36 of 396). The risk for death in the VTE group 
was thus almost 5 times that in the no-VTE group: hazard ratio, 5.63; 
95% confidence interval, 2.86 to 11.08; p < 0.0001. In our analysis, 
12% of VTE events (3 of 26) occurred by postoperative day 30, and 50% 
(13 of 26) occurred by postoperative day 180.
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would be necessary if the goal is to create a predictive model 
for postoperative vte in patients with endometrial cancer.

CONCLUSIONS
Postoperative vte prophylaxis for patients with endometrial 
cancer is inconsistently prescribed in various treatment 
centres. Some practice guidelines recommend extended 
prophylaxis; however, that recommendation is not specific 
to patients with endometrial cancer. Patients treated at our 
centre were rarely given extended vte prophylaxis (>91% 
did not receive extended prophylaxis). The frequency with 
which endometrial cancer is diagnosed, the relative “cur-
ability” of the disease, and the effect of vte on morbidity and 
mortality together raise the question of whether there is a 
rationale to prescribe extended prophylaxis to all patients 
in the postoperative setting—and potentially continuing 
that prophylaxis long-term in patients at high risk. How-
ever, given the relative infrequency of a vte diagnosis in 
this patient population (6.2%), it is also reasonable to ask 
whether all patients with endometrial cancer should receive 
postoperative extended thromboprophylaxis, because that 
therapy also carries potential risk (particularly bleeding).

Our study identified 4 risk factors for vte in the relevant 
patient population: age, stage of disease, histology, and type 
of surgery. Those risk factors might be useful in identifying 
“patients at high risk” who might ultimately benefit from 
ongoing vte prophylaxis. The data from the present study 
are hypothesis-generating and will require prospective vali-
dation in a larger population. The study has raised a number 
of important questions that each warrant further research.
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