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Abstract
Objective: Gynecologic cancer, including cervical, endometrial, and ovarian cancer, comprises the fifth leading type of cancer
and is an important malignant disease in women. Previous studies in Western countries have reported respective prevalence
rates for venous thromboembolism (VTE) of 3.3%–18.7%, 0.8%–8.1%, and 7.2%–20.9%. In this study, we aimed to identify
the characteristics associated with VTE in Japanese patients.
Methods: We carried out a retrospective cohort study to compare the clinicopathological characteristics of patients with each
gynecologic cancer with and without concomitant VTE. Patients: Patients with cervical, endometrial, or ovarian cancer treated at
Fukui Prefectural Hospital, Japan, from April 2010 to March 2020.
Results: Among 699 patients with gynecologic cancer, 50 developed VTE within 5 years after their cancer diagnosis, including
16/357 patients with cervical cancer (5.6%), 12/185 with endometrial cancer (6.8%), and 22/157 with ovarian cancer (14.6%). The
1-year mortality rate after symptomatic VTE onset was 47.8%. The VTE group included significantly more older patients and
more patients with advanced cancer or poor performance status compared with the non-VTE group. There was no significant
difference in the rate of surgical treatment. Symptomatic, but not asymptomatic VTE, was associated with shorter survival.
Conclusion: Several baseline characteristics differed between patients with and without VTE. The incidences of VTE and some
risk factors were similar in Japanese patients with gynecologic cancers compared with patients in other countries. Patients with
VTE had some factors that worsened their prognosis, with patients with gynecologic cancer and symptomatic VTE having an
especially poor prognosis.
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Introduction
The Japanese Circulation Society published guidelines for the
diagnosis, treatment, and prevention of pulmonary thromboem-
bolism and deep vein thrombosis (DVT) in 2004. Venous
thromboembolism (VTE) has since been diagnosed more fre-
quently in Japan, partly because of improvements in the recog-
nition and diagnosis of the disease.1 Increasing attention is
being paid to the importance of thrombosis in patients with
cancer. Khorana et al reported that gynecologic cancer was
associated with a high risk of VTE.2 Gynecologic cancer,
including cervical, endometrial, and ovarian cancer, comprises
the fifth leading cancer in Japanese women.3 Their respective
prognoses are poor, with 5-year survival rates of only 22.5%,
20.1%, and 23.9%, in patients with stage IV cancers.4 The

morbidity and mortality of these types of cancers have been
increasing in Japan during the 2000s. Notably, most patients
diagnosed with cervical cancer are in their 20s to 40s,5 while
most patients diagnosed with endometrial or ovarian cancer
are between their 40s and 50s,6,7 Japanese women can receive
cervical cancer screening from the age of 20 years, but only
35.8% of women received this important screening in 2019,8
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which was fewer than in many other countries.9 In contrast, no
effective screening tests for endometrial and ovarian cancer
have yet been established and their diagnoses may thus be
delayed. Patients with gynecologic cancers tend to be relatively
young and the cancer and/or its treatment may thus cause prob-
lems related to fertility preservation among patients of child-
bearing age. These problems may be further exacerbated by
the occurrence of thromboembolism, which is the second
leading cause of death in patients with cancer.10

Previous studies in Western countries have reported VTE
prevalence rates of 3.3%–18.7% in patients with cervical
cancer, 0.8%–8.1% in patients with endometrial cancer, and
7.2%–20.9% in patients with ovarian cancer.11–18 However,
few studies have investigated this topic in Japan. In the
present study, we aimed to identify the characteristics associ-
ated with the occurrence of VTE in Japanese patients with gyne-
cologic cancer.

Patients and Methods
All procedures were conducted in accordance with the
Declaration of Helsinki. All patients provided written informed
consent for use of their data. This was a retrospective cohort
study of patients with gynecologic cancer who were diagnosed
and treated at Fukui Prefectural Hospital from April 2010 to
March 2020. Patients who dropped out because they transferred
to another hospital for treatment or who suspended hospital
visits without receiving treatment at their own discretion after
a cancer diagnosis at our hospital were excluded. In addition,
because patients often develop VTE when their cancer is
aggressive and during cancer treatment, we set the follow-up
period as at least 1 year to assess the risk of VTE in patients
receiving treatments. Cases treated at our hospital after a
cancer diagnosis were included, even if they died within 1
year. Data for patients with a recorded diagnosis of VTE
were extracted using the following criteria. The VTE group
was defined as patients with proven VTE on imaging (eg,
contrast-enhanced computed tomography [CT]19 or echography
of the lower limb veins), in patients with a high pretest clinical
probability of VTE, according to the physician’s opinion (eg,
based on medical history, symptoms, physical findings, high
D-dimer), or proven VTE detected coincidentally on
contrast-enhanced CT performed for cancer diagnosis or
follow-up, or investigation of other diseases. In the non-VTE
group, contrast-enhanced CT was performed in 168 patients
with cervical cancer after diagnosis (173 patient did not
receive CT) and in all patients with endometrial or ovarian
cancer. We checked all the radiology reports. Clinical character-
istics (age, body mass index, smoking status, performance
status, comorbidities, thrombotic history, disease stage, bio-
markers before primary treatment, types of chemotherapy,
and cause of death) and long-term outcomes were compared
between the VTE and non-VTE groups. The sample size for
endometrial and ovarian cancer was lower than that for cervical
cancer, and we therefore compared each VTE group with the
entire pooled population without VTE, in order to identify

more risk factors. Performance status was assessed by Eastern
Cooperative Oncology Group (ECOG) Performance Status
Scale.20 Disease stage was grouped into non-advanced stage,
including patients treated mainly with surgery, and advanced
stage, including patients treated mainly with chemotherapy
(cervical cancer: IIIA-IVB; endometrial cancer: IVA-IVB;
ovarian cancer: III-IV). Data collected for the VTE group
included symptoms, severity, classification of VTE, treatment
for VTE, and outcomes. Differences between the VTE and
non-VTE groups were compared using Fisher’s exact test,
unpaired t-test, or log-rank test. Cumulative incidence was
assessed using Gray’s test. Cox proportional-hazards model
was used to estimate the hazard ratio (HR) and 95% confidence
interval (CI) for factors associated with mortality in whole
cohort. All p-values were two sided, and p-values ≤0.05 were
considered statistically significant. All statistical analyses
were performed using EZR (Saitama Medical Center, Jichi
Medical University, Saitama, Japan), which is a graphical
user interface for R (The R Foundation for Statistical
Computing, Vienna, Austria).21

Results
A total of 807 patients with gynecological cancer were regis-
tered at Fukui Prefectural Hospital during the 10-year study
period, of whom 699 patients (cervical cancer: 357 cases; endo-
metrial cancer: 185 cases; ovarian cancer: 157 cases) were fol-
lowed for at least 1 year after their diagnosis (Figure 1). The
histological classifications are shown in Figure 2. Overall,
134 patients (19.2%) had advanced stage cancer, including 63
patients with cervical cancer (17.6%), 14 patients with endome-
trial cancer (7.6%), and 57 patients with ovarian cancer
(36.3%). The respective 5-year survival rates for patients with
advanced-stage cancers were 58.3%, 26.4%, and 39.4%.
Overall, 50 (7.2%) patients developed VTE, with cumulative
incidences at 5 years of 5.6%, 6.8%, and 14.6% for cervical,
endometrial, and ovarian cancer, respectively. Ten patients
were diagnosed simultaneously with VTE and gynecological
cancer. Sensitivity analysis including data for 108 patients
excluded from this study resulted in similar findings (5.3%,

Figure 1. Study flow chart. VTE: venous thromboembolism.
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6.6%, and 13.8%, respectively). The baseline characteristics of
the patients included in and excluded from the analysis are

compared in Table 1. There were no significant differences
between the two groups except for the numbers of patients
with a history of chronic lung disease. However, it should be
noted that some data were lacking for patients excluded from
the analysis.

The characteristics of the VTE and non-VTE groups are
summarized in Table 2. Among all patients with gynecologic
cancer, the VTE group included significantly older patients, sig-
nificantly more patients with PS 3-4, thrombotic history,
advanced-stage disease, anemia, leukocytosis and more patients
receiving chemotherapy than the non-VTE group. There were
no significant associations with body mass index, smoking,
comorbidities (except for stroke history), pelvic surgery, and
laparoscopic surgery. One patient with VTE and two patients
without VTE had thrombotic histories. Eleven patients devel-
oped cerebral infarction after their cancer diagnosis. There
were no cases of central venous catheter-related thrombosis.
Total of 281 patients with gynecologic cancer received
primary chemotherapy (cisplatin (CDDP), 74 cases; paclitaxel
and carboplatin combination therapy (TC), 193 cases; docetaxel
and carboplatin combination therapy (DC), 7 cases; others, 7
cases). Thirty-six patients with VTE received chemotherapy
(CDDP, 9 cases; TC, 26 cases; DC, 1 case) and 23 cases devel-
oped VTE after receiving chemotherapy (CDDP, 8 cases; TC,
15 cases).

Forty-four (88%) of the 50 patients in the VTE group devel-
oped pulmonary thromboembolism or DVT and six (12%)
developed other thromboembolisms (ovarian vein: 4; internal
jugular vein: 1; coronary vein: 1). Survival curves for the
three gynecologic cancers alone and combined are shown in
Figures 3 and 4. The median survival time from cancer diagno-
sis tended to be shorter in the VTE group than in the non-VTE
group for all three cancers, with significant differences for the
entire cohort (5.43 years vs Not Available: NA, P< .001), cer-
vical cancer (5.92 years vs NA, P< .001) and endometrial

Figure 2. The histological classifications

Table 1. Comparison of Baseline Characteristics of the 108 Patients
Excluded from the Analysis with the Included Participants.

Gynecologic cancer patients registered in this study (N=807)

Participants in
the Analysis
(n = 699)

Patients Excluded
from the Analysis

(n = 108)
P
value

Age (years)
Mean ± SD 52.6 ± 16.2 54.8 ± 19.6 .215

Body mass index
(BMI)
<25 kg/m² 569 (81.4%) 81 (75.0%) .573
≥25 kg/m² 130 (18.6%) 15 (13.9%)

Smoking status
Ever 163 (23.3%) 14 (13.0%) .458
Never 448 (64.1%) 50 (46.3%)

Performance status
(PS)
0–2 664 (95.0%) 103 (95.4%) 1.000
3–4 35 (5.0%) 5 (4.6%)

Comorbidities
Hypertension 168 (24.0%) 33 (30.6%) .152
Stroke 38 (5.4%) 4 (3.7%) .641
Diabetes 78 (11.2%) 12 (11.1%) 1.000
Dyslipidemia 116 (16.6%) 14 (13.0%) .400
Congestive
heart failure

10 (1.4%) 4 (3.7%) .105

Pulmonary
diseases

40 (5.7%) 1 (0.9%) .032

AF/Flutter 13 (1.9%) 1 (0.9%) .707
Liver disease 22 (3.1%) 1 (0.9%) .346

Thrombotic
history

3 (0.4%) 2 (1.9%) .135

Advanced-stage 134 (19.2%) 23 (21.3%) .603
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cancer (3.14 years vs NA, P< .001), but not ovarian cancer
(5.39 years vs NA, P= .079). Among patients with ovarian
cancer, the median survival time was significantly shorter in
patients with symptomatic VTE than in patients without VTE

(4.82 years vs NA, P= .001); however, the median survival
times were similar in patients without VTE and those with
asymptomatic VTE. A total of 101 (14.4%) patients died,
mostly from the gynecological cancer itself (78.2%), followed

Table 2. Baseline Characteristics of Patients With Gynecologic Cancer.

Non-VTE
(n = 649)

The Three Cancers
Combined Cervical Cancer Endometrial Cancer Ovarian Cancer

VTE
(n = 50)

P
Value

VTE
(n = 16)

P
Value

VTE
(n = 12)

p
Value

VTE
(n = 22)

p
Value

Age (years)
Mean ± SD 51.9±16.1 61.8±14.6

<.001
57.6±17.1

.163
65.2±11.9

.005
63.0±13.9 .002

Body mass index (BMI)
<25 kg/m²
≥25 kg/m²

524 (80.7%)
125 (19.3%)

45 (90.0%)
5 (10.0%)

.131 13 (81.3%)
3 (18.7%)

1.000 11 (91.7%)
1 (8.3%)

.479 21 (95.5%)
1 (4.5%)

.098

Smoking status
Ever
Never
Unknown

149 (23.0%)
413 (63.6%)
87 (13.4%)

14 (28.0%)
35 (70.0%)
1 (2.0%)

.738 5 (31.3%)
11 (68.7%)
0 (0.0%)

.774 4 (33.3%)
7 (58.3%)
1 (8.3%)

.495 5 (22.7%)
17 (77.3%)
0 (0.0%)

.809

Performance status (PS)
0–2
3–4

624 (96.1%)
25 (3.9%)

40 (80.0%)
10 (20.0%)

<.001 15 (93.8%)
1 (6.2%)

.476 10 (83.3%)
2 (16.7%)

.082 15 (68.2%)
7 (31.8%)

<.001

Comorbidities
Hypertension
Stroke
Diabetes
Dyslipidemia
Congestive heart failure
Pulmonary diseases
AF/flutter
Liver disease

153 (23.6%)
31 (4.8%)
71 (10.9%)
105 (16.2%)
8 (1.2%)

38 (5.9%)
11 (1.7%)
19 (2.9%)

15 (30.0%)
7 (14.0%)
7 (14.0%)
11 (22.0%)
2 (4.0%)

2 (4.0%)
2 (4.0%)
3 (6.0%)

.306

.014

.485

.322

.156

1.000
.237
.203

2 (12.5%)
2 (12.5%)
2 (12.5%)
4 (25.0%)
0 (0.0%)

0 (0.0%)
0 (0.0%)
0 (0.0%)

.384

.186

.692

.314
1.000

1.000
1.000
1.000

5 (41.7%)
2 (16.7%)
2 (16.7%)
3 (25.0%)
0 (0.0%)

0 (0.0%)
0 (0.0%)
0 (0.0%)

.170

.117

.632

.426
1.000

1.000
1.000
1.000

8 (36.4%)
3 (13.6%)
3 (13.6%)
4 (18.2%)
2 (9.1%)

2 (9.1%)
2 (9.1%)
3 (13.6%)

.202

.095

.725

.770

.039

.382

.064

.031
Thrombotic history 1 (0.2%) 2 (4.5%) .014 1 (6.3%) .048 0 (0%) 1.000 1 (4.5%) .065
Advanced-stage

Yes
No

110 (16.9%)
540 (83.2%)

25 (54.5%)
25 (45.5%)

<.001 9 (56.3%)
7 (43.7%)

<.001 4 (25.0%)
8 (75.0%)

.133 12 (54.5%)
10 (45.5%)

<.001

Biomarkers
Hemoglobin

<10g/dl
≥10g/dl

Leucocyte count
<11 × 10(3)/μL
≥11 × 10(3)/μL

Platelet count
<35 × 10 (4)/μL
≥35 × 10 (4)/μL

67 (10.3%)
582 (89.7%)

627 (96.6%)
22 (3.4%)

571 (88.0%)
78 (12.0%)

14 (28.0%)
36 (72.0%)

45 (90.0%)
5 (10.0%)

42 (84.0%)
8 (16.0%)

<.001

.037

.376

6 (37.5%)
10 (62.5%)

13 (81.3%)
3 (18.7%)

14 (87.5%)
2 (12.5%)

.005

.019

1.000

5 (41.7%)
7 (58.3%)

10 (83.3%)
2 (16.7%)

10 (83.3%)
2 (16.7%)

.006

.067

.647

3 (13.6%)
19 (86.4%)

22 (100%)
0 (0.0%)

18 (81.8%)
4 (18.2%)

.493

1.000

.331

Primary Chemotherapy
Yes
No

245 (37.8%)
404 (62.2%)

36 (72.0%)
14 (28.0%)

<.001 10 (62.5%)
6 (37.5%)

.066 7 (58.3%)
5 (41.7%)

.228 19 (86.4%)
3 (13.6%)

<.001

Pelvic surgery
Yes
No

384 (59.2%)
265 (40.8%)

36 (72.0%)
14 (28.0%)

.098 7 (43.8%)
9 (56.2%)

.304 10 (83.3%)
2 (16.7%)

.136 19 (86.4%)
3 (13.6%)

.013

Conization
Yes
No

160 (24.7%)
489 (75.3%)

-
-

0 (0.0%)
16 (100%)

.017 -
-

-
-

Laparoscopic surgery
Yes
No

40 (6.2%)
609 (93.8%)

0 (0.0%)
50 (100%)

.105 0 (0.0%)
16 (100%)

.616 0 (0.0%)
12 (100%)

1.000 0 (0.0%)
22 (100%)

.635

Primary Chemotherapy includes following treatment.
CCRT: combined chemotherapy and radiotherapy, CDDP: Cisplatin, TC: Paclitaxel and Carboplatin, DC: Docetaxel and Carboplatin.
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by infections (5%), and heart disease (5%). Two patients died
from thromboembolism (VTE: 1; cerebral infarction: 1).

The incidence of VTE in patients with gynecological cancer
was highest within the first year after cancer diagnosis and
decreased with time, but VTE also occurred in the chronic
phase (Figure 5). The median times from cancer diagnosis to
VTE onset were 218 days for patients with cervical cancer,
161 days for endometrial cancer, and 21 days for ovarian
cancer. Twenty-seven (54%) patients had symptomatic VTE.
The VTE was not severe in most patients, but one patient had
a cardiac arrest and one patient had a massive pulmonary throm-
boembolism. Among the 36 patients who developed DVT, 11
had central-type thrombosis and 25 had peripheral-type lower
limb vein thrombosis. Twenty-three (46%) patients had asymp-
tomatic VTE, including 16 patients in whom VTE was detected
by contrast-enhanced CT or echography because of high
D-dimer score, and the other seven were diagnosed by CT per-
formed for diagnosis of cancer or assessment of the therapeutic
effect. Twenty of the 50 patients with VTE died. The overall
1-year mortality after VTE onset was 29.5%, but the mortality
in patients with symptomatic VTE was 47.8%. About the treat-
ments for VTE, 38 patients received anticoagulant therapy.
Twenty-six patients received mainly direct oral anticoagulants
(25 edoxaban 30 or 60 mg once daily [60 mg in patients
≥60 kg and 30 mg in patients <60 kg]; 1 rivaroxaban 15 mg
twice daily). All patients received the recommended dose of
oral anticoagulants, considering their body weight and creati-
nine clearance. Nine patients received warfarin, two received
only unfractionated heparin, and seven received an inferior
vena cava filter. Twelve patients did not receive anticoagulant
therapy because they were considered non-serious (eight
cases, all asymptomatic and few thrombi), were in the terminal

phase of life (two cases), or because they were about to undergo
surgery (two cases). Anticoagulation therapy was discontinued
in four patients due to bleeding (gastrointestinal bleeding: two;
genitourinary bleeding: two). No symptomatic recurrence of
VTE was observed in the study period.

Discussion
The overall incidence of gynecological cancer-associated VTE in
our study of Japanese patients was similar to that reported in
studies from other countries. In particular, the incidence of
VTE in patients with ovarian cancer was relatively high.
Ovarian cancer has been reported to have among the highest inci-
dences of VTE among all solid tumors,22 possibly because of a
combination of widespread disease at diagnosis, venous stasis
from pelvic masses, and chemotherapeutic agents, all of which
are known to promote coagulation.23 One report suggested that
thromboprophylaxis during neoadjuvant chemotherapy should
be assessed prospectively.18 The fact that the incidence of VTE
was highest within the first year after cancer diagnosis and
then decreased with time may be related not only to cancer
aggression, but also to cancer treatments. Table 3 compares the
risk factors reported in other countries with those identified in
the current study of Japanese patients.11–13,18,24,25 There was
no significant difference in the rates of surgical treatment for cer-
vical cancer and endometrial cancer. Additionally, regarding
blood parameters, using the Khorana risk score, hemoglobin
level <10g/dl, leukocyte count >11× 10³ /μL or a platelet count
≥ 35× 10⁴ /μL were predictors of thrombosis. In this study,
some biomarkers before primary treatment (anemia and leukocy-
tosis in patients with cervical cancer, anemia in patients with
endometrial cancer) were significantly associated with VTE.
This finding may support the predictive ability of the Khorana
risk score.2 Among patients with cervical cancer or endometrial
cancer, survival rates were significantly lower in patients with
VTE compared with patients without VTE. Although survival
also tended to be shorter in patients with ovarian cancer, the dif-
ference was not significant. This may have been influenced by
the relatively poor prognosis of patients with ovarian cancer,
who tend to present with advanced disease. An adjusted analysis
considering the risk factors for the whole cohort according to a
Cox proportional hazards model showed that age, PS 3–4,
advanced stage, anemia, and leukocytosis were significant pre-
dictors of poor survival (Table 4). However, the development
of VTE was not an independent factor. The poor prognosis of
the VTE group may be because patients with VTE had some
factors that worsened their prognosis, rather than because VTE
directly shortened their survival. Symptomatic VTE shortened
survival, with a 1- year mortality from VTE diagnosis in patients
with symptomatic VTE of 47.8%. The COMMAND VTE
Registry is a multicenter registry of Japanese patients with
cancer and symptomatic VTE. Yamashita et al reported that
the 1-year mortality rate for all patients in the registry after a diag-
nosis of VTE was 49.6%,26 which was similar to the 1-year mor-
tality rate in our study, confirming the similarly poor prognoses
of patients with symptomatic VTE with gynecological and

Figure 3. Survival curves for the three gynecologic cancers
combined.
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other cancers. In contrast, there was no significant difference in
survival between the 23 patients with asymptomatic VTE and
those with VTE. However, most patients with asymptomatic
VTE had high D-dimer scores in regular blood tests and under-
went CT or echography, and other patients with asymptomatic
VTE may have been missed. This suggests that the early detec-
tion of thrombosis, when the patient has few symptoms, may
reduce the risk of shortened survival due to VTE. However,

given the level of medical care in Japan, only one patient in
this study died directly from VTE. Considering that age,
advanced cancer, and poor performance status were listed as
risk factors for VTE, the shorter survival period in patients
with symptomatic VTE may be due to the poor cancer-related
prognosis of patients with gynecologic cancer in Japan who
develop VTE, rather than to the VTE itself. However, several
studies have found an association between VTE onset and

Figure 4. Comparison of survival of gynecologic cancer patients with and without VTE.

Table 3. Comparing the Risk Factors Reported in Other Countries with Those Identified in the Current Study of Japanese Patients.

Cervical Cancer Endometrial Cancer Ovarian Cancer

Those reported in other countries
Age
Advanced-stage disease
Chemotherapy
Surgery
More comorbidities

Age
Stage III-IV
Laparoscopy
Open surgery

Neoadjuvant chemotherapy

The risk factors identified in the current study of Japanese patients.
Advanced- stage(IIIA～IVB)
Hemoglobin <10 g/dL
Leukocyte count >11 × 10³/μL
Thrombotic history

Age
Hemoglobin <10 g/dL

Age
Performance status≧3
Advanced- stage(III- IV)
Chemotherapy
Pelvic surgery

6 Clinical and Applied Thrombosis/Hemostasis



poorer prognosis,11–13 and diagnosing asymptomatic VTE may
improve the prognosis in patients with gynecologic cancer.
Eight patients with VTE received no anticoagulation therapy
because of slight thrombi in side branches of the anterior/poste-
rior tibial veins or peroneal veins, or because of a high bleeding
risk, such as elderly patients and patients with a history of bleed-
ing event, stroke, or chronic renal or liver dysfunction. Thirteen
patients discontinued anticoagulation therapy after disappearance
of the thrombus. There were no subsequent confirmed cases of
exacerbation or recurrence of VTE during the research period.
However, close attention should be paid to the recurrence of
VTE, given that a history of VTE is known to be an important
risk factor for VTE, and current guidelines recommend that
cancer patients with VTE should receive long-term anticoagulant
therapy until their cancer is cured.27 In the present study, four
patients discontinued anticoagulant therapy due to bleeding.
In particular, genitourinary bleeding should be considered in patients
with gynecological cancer undergoing direct oral anticoagulant
therapy, because the genitourinary system acts as a metabolic
and excretion pathway for these agents. Although some reports
have suggested the use of perioperative thromboprophylaxis,28,29

there is currently no consensus on the efficacy of thrombopro-
phylaxis and an early diagnosis of VTE is considered to be
more important. Previous reports about cervical cancer and endo-
metrial cancer from other countries have revealed that surgical
treatment was a risk factor for VTE;24,25,30 however, the
current study with both of cancers found no significant difference
between the VTE and non-VTE groups in terms of the propor-
tions of patients who received pelvic or laparoscopic surgery.
This result may show the efficacy of standard perioperative
VTE preventive measures in Japan, such as compression stock-
ings, circulating plasma volume management, and early bed-
leaving. Both the early diagnosis of VTE by regular screening
of D-dimer and the lack of an increase in VTE during the periop-
erative period may be related to improvements in the recognition
and diagnosis of VTE among gynecologists. Gynecologic
cancers tend to be diagnosed in relatively younger women than
other types of cancer; however, the inclusion of some older
patients may increase the risk of gynecologic cancer-associated
VTE. Advanced stage was identified as a risk factor for VTE
in patients with cervical cancer, and the development of VTE
may shorten the survival period, indicating the importance of
improving the rate of cervical cancer screening in young
women in Japan. However, screening has not been shown to
improve overall survival related to endometrial or ovarian
cancer. Compared with cervical cancer, more patients with endo-
metrial and ovarian cancers have advanced-stage disease or have
received chemotherapy, which may increase the incidence of
VTE and shorten the survival period. In this study, four patients
developed ovarian vein thrombosis (three right and one left
ovarian vein). Ovarian vein thrombosis typically tends to occur
in patients after parturition, especially after Caesarean section.
Fever and lower abdominal pain are the primary symptoms,
and expansion of the ovarian vein is sometimes detected by
imaging examinations. There is currently no consensus regarding
the need for anticoagulant therapy for ovarian vein thrombosis,
however, 13% of patients with ovarian thrombosis developed
pulmonary thromboembolism due to thrombosis progression to
the inferior vena cava.31 No patients with ovarian vein thrombo-
sis had severe thromboembolism in the present study.

The current study had a few limitations. This was a retro-
spective study using data from our electronic medical records
system and was specific to patients diagnosed with and
treated for both gynecological cancer and VTE at our hospital.
Our findings are therefore not necessarily applicable to other
patient cohorts. Regarding the survival periods in patients
with and without VTE, the median was not reached in patients
without VTE during the study period, and patients may there-
fore need to be observed for longer in order to make an exact
assessment. Additionally, this study included patients with
asymptomatic VTE who were diagnosed coincidentally by ele-
vated D-dimer levels during regular blood examinations or CT
for diagnosis of cancer or assessment of therapeutic effects.
However, not all patients registered in this study, especially
those only receiving palliative treatment, received regular
screening for D-dimer or CT, and the incidence of VTE may
thus have been underestimated. A prospective study of VTE

Figure 5. The period from cancer diagnosis to VTE onset.
*1: Cases diagnosed simultaneously with VTE and gynecological
cancer.

Table 4. An Adjusted Analysis with Cox Proportional-Hazards
Model Considering the Risk Factors.

The Risk Factors Hazard Ratios (95% CI) P-value

Age 1.033 (1.017–1.049) <.001
PS 3-4 3.873 (2.281–6.576) <.001
Stroke history 1.473 (0.782–2.774) .230
Thrombotic history 0.000 (1–Inf) .996
Advanced-stage 7.408 (4.079–13.460) <.001
Hemoglobin <10g/dl 1.702 (1.082–2.677) .021
Leucocyte count ≥11 × 103/μL 4.218 (2.299–7.740) <.001
Chemotherapy 1.295 (0.684–2.451) .428
Pelvic surgery 0.632 (0.411–0.971) .036
The development of VTE 0.891 (0.515–1.540) .678

Inf: Infinity.
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in patients with gynecologic cancer is needed to verify our
findings.

Conclusions
We carried out a retrospective study of patients with gyneco-
logic cancer who developed VTE. Several baseline characteris-
tics differed between patients with and without VTE. The
incidence of VTE and some of the risk factors were similar in
Japanese patients with gynecologic cancer compared with
patients in other countries. This study included patients with
asymptomatic VTE, which could be considered as a limitation;
however, most of these were proven to have VTE by imaging
examinations carried out because of high D-dimer scores
detected at regular hospital visits. The recognition of VTE by
gynecologists may be increasing. Although the development
of VTE was not an independent factor for a worse prognosis,
patients with VTE had some factors that worsened their progno-
sis, with patients with gynecologic cancer and symptomatic
VTE having an especially poor prognosis.
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