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Objective: To describe the incidence, timing, and risk factors of venous
thromboembolism (VTE) after surgery for gynecological cancer and
to evaluate its effects of these events on survival. Methods: This was a
retrospective analysis from January 2008 through December 2016 at
a single center. Data were recorded on surgical procedures, patient
demographic characteristics, type of malignancy and VTE, and mor-
tality outcomes within 30 days after surgery. Significant variables
related to VTE were evaluated using bivariate analysis, and Logistic
regression models were used to assess risk factors for VTE. Results:
The overall rate of postoperative VTE was 0.899% (36/4005) within
30 days after surgery. Of these rates, the rate in abdominal surgery
was 1.56% (19/1220), and the rate in minimally invasive surgery (MIS)
was 0.6% (17/2785). The median time from surgery to diagnosis was
8.5 days. In univariate analysis, VTE was statistically significantly as-
sociated with ovarian and fallopian cancer (P < 0.05), older age (P
= 0.001), and blood transfusion (P < 0.001). A multivariate logis-
tic regression model was used to adjust for variables with P < 0.2 in
univariate analysis and found that except for age, the other variables
continued to have a significant association with VTE. Conclusion: The
second week after surgery might be high-risk period of VTE occuring,
and ovarian and fallopian tube cancer, abdominal surgery, and blood
transfusion might be significant risk factors for developing VTE.
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1. Introduction
Venous thromboembolism (VTE), including deep vein

thrombosis (DVT) and pulmonary embolism (PE), is a po-
tentially catastrophic event associated with increased mor-
bidity andmortality [1, 2]. However, the reported prevalence
of postoperative VTE in patients with gynecological cancer
varies considerably (0.5–38%) [3–7]. The accurate prevalence
is unknown due to a paucity of operation-specific data and
studies about risk factors in terms of gynecologic surgery.

VTE risk factors might be patient-related (including
age, obesity, comorbidities), cancer-related (including tumor
type, site and pathological stage), or treatment-related (in-
cluding use of chemotherapy, hormonal treatment, surgery,
anti-angiogenic agents) [3]. VTE is an important cause of
morbidity and mortality in patients who undergo surgery for

gynecologic cancer [4]. Previous studies had reported the
risks and incidence of VTE in patients with gynecologic can-
cer, who had undergone surgery [3, 8–10]. Such studies had
shown that there was a low incidence of VTE after laparo-
scopic surgery compared to laparotomy. However, sample
size in these studies was small and limited the generalized
conclusions that might be drawn from them. Furthermore,
few studies have reported the risk factors and timimg of clin-
ically typical VTE [5]. When considering using extended
VTE prophylaxis, accurate determination of VTE timing and
risk factors was important to help direct therapy and avoid
over-treatment [11].

Therefore, this study aimed to analyze the incidence of
VTE in Chinese patients who underwent surgery for gyne-
cologic cancer in our hospital and to investigate the potential
predictive risk factors and interval of time forVTE to develop
after surgery. Moreover, we aimed to compare the incidence
of VTE after minimally invasive surgery (MIS) and after ab-
dominal surgery. This would provide useful information for
the prevention, diagnosis, and treatment of VTE in patients
who accepted surgery for gynecologic cancer.

2. Materials andmethods
Patients who were diagnosed with gynecological ma-

lignancies and underwent definitive surgery at a tertiary
university-affiliated hospital, between January 2008, and De-
cember 2016, were included. Routes of surgery were cat-
egorized as abdominal surgery and MIS (including robotic-
assisted laparoscopic, laparoscopic-assisted vaginal, and vagi-
nal surgery). Patients diagnosed with fallopian tube or ovar-
ian, endometrial or uterine, or cervical cancer, who were
given at least one primary cancer-related surgery were iden-
tified. Patients diagnosed with endometrial cancer or uter-
ine cancer were included if they underwent at least a hys-
terectomy. Patients diagnosed with cervical cancer under-
went at least a hysterectomy or trachelectomy. Patients di-
agnosed with ovarian cancer underwent at least a salpingo-
oophorectomy. Patients were followed during their hospital-
ization for 30 days after surgery. Patients’ demographic fac-
tors, characteristics of cancer, types of treatment, vital status,
and causes of death were recorded. This study had been re-
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Table 1. Clinical and demographic characteristics of patients who underwent surgery for gynecologic cancer (n = 4005).
Variable Sub-variable Total No VTE VTE P

Age, yr <50 2235 (55.8%) 2225 (56%) 10 (27.8%) 0.001*
50–59 1205 (30.1%) 1190 (29.9%) 16 (44.4%)
60–70 463 (11.5%) 458 (11.5%) 5 (13.9%)
≥70 102 (2.5%) 97 (2.4%) 5 (13.9%)

Site uterine 1703 (42.5%) 1689 (42.5%) 14 (38.9%) <0.001*
ovarian and tube 130 (3.2%) 119 (2.9%) 12 (33.3%)

cervical 2172 (54.2%) 2162 (54.5%) 10 (27.8%)
BMI, kg/m2 <20 264 (6.6%) 261 (6.6%) 3 (8.3%) 0.27

20–29 2978 (74.3%) 2949 (73.3%) 29 (80.5%)
≥30 763 (19%) 760 (19.1%) 4 (11.1%)

Hypertension 672 (16.8%) 663 (16.7%) 9 (25%) 0.185
Diabetes 175 (4.4%) 172 (4.3%) 3 (8.3%) 0.448
Respiratory morbidities 16 (0.4%) 15 (0.4%) 1 (2.8%) 0.344
Cardiac morbidities 63 (1.6%) 63 (1.6%) 0 0.929
Anemia 162 (4%) 158 (4%) 4 (11.1%) 0.082
Chemotherapy 97 (2.4%) 95 (2.4%) 2 (5.5%) 0.494
Operative time, hr <3 1570 (39.2%) 1560 (39.3%) 10 (27.8%) 0.158

≥3 2435 (60.8%) 2409 (60.7%) 26 (72.2%)
Estimated blood loss, mL <500 2964 (74%) 2941 (74.1%) 23 (63.9%) 0.164

≥500 1041 (26%) 1028 (25.9%) 13 (36.1%)
Blood transfusion 265 (6.6%) 255 (6.4%) 10 (27.8%) <0.001*

* significant difference.

ported in accordance with the STROCSS criteria [12]. This
study was conducted in accordance with the Declaration of
Helsinki, and the protocol was approved by the Institutional
Review Board of Obstetrics and Gynecology Hospital of Fu-
dan University (Number: 2019-52). All patients included
provided informed consent.

DVT was suspected if a difference in the circumference
of either thighs or calves on one side compared to the other
was equal to or larger than 2 cm. DVT was confirmed using
Doppler ultrasonography. Additionally, these patients also
received computed tomography (CT) of the chest. A PE was
diagnosed if the patient had positive outcomes base on spiral
CT, pulmonary arteriogram, or CT angiography. If autopsy
was performed and a PE identified, case was recorded as PE,
even though no imaging or treatment was given.

2.1 Statistical analysis
We calculated either means and standard deviations (SDs)

or the medians and ranges for continuous variables as well as
the frequencies (percentages) for categorical variables. Cate-
gorical and continuous variables were analyzed using x2 test
or Student’s t test. Logistic regression models were used to
assess risk factors for VTE. A P-value less than 0.05 was con-
sidered statistically significant. SPSS software (SPSS version
16.0; SPSS Inc, Chicago, IL, USA) was used to perform the
statistical analyses.

3. Results
Data for 4005 patients who underwent surgery for gy-

necological cancer were included and analyzed. The over-
all rate of postoperative VTE was 0.899% (36/4005). The

rate in abdominal surgery was 1.56% (19/1220), and the rate
in MIS was 0.6% (17/2785). The median time after opera-
tion to diagnosis of VTE was 8.5 days (range, 1–30 days).
Of VTE events, 63.8% of patients experienced it after more
than a week and 13.9% after 3 weeks. More than half of the
patients were diagnosed with cervical cancer (2172 patients,
54.2%). However, a significant difference VTE rate was ob-
served based on cancer site 0 (0.8% for uterine cancer, 0.5%
for cervical cancer, and 8.4% for ovarian or tubal cancer).
Of those with a postoperative VTE, DVT occurred in 72.2%
(26/36), PE occurred in 25% (9/36), and both DVT and PE
occurred in 2.8% (1/36). Four deaths were reported in the
PE group for a postoperative death rate of 11.1% (4/36).

Univariate analysis of potential risk factors inwomenwith
VTE compared with that without VTE is summarized in Ta-
ble 1. Statistically significant factors for VTE include ovarian
and tubal cancer (P < 0.05), older age (P = 0.001), and blood
transfusion (P < 0.001).There was no difference in the in-
cidence of VTE when stratified by BMI (body mass index:
P = 0.27). Other findings are as follows: hypertension (P
= 0.185), diabetes (P = 0.448), respiratory morbidities (P =
0.344), cardiac morbidities (P = 0.929), anemia (P = 0.082),
cholecystitis (P = 0.088), chemotherapy (P = 0.494), opera-
tive time (P = 0.158), and blood loss (P = 0.164).

We explored the incidence of VTEwhen stratified, on the
basis of the following variables (shown in the Table 2): BMI
(kg/m2) (<30 vs >30), age (years) (<60 vs ≥60), operative
time (hours) (<3 vs ≥3), surgical approach (MIS vs open
surgery), blood loss (mL) (<500 vs≥500), and lymphadenec-
tomy (yes vs no). There was no difference in the risk of VTE
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Table 2. Risk of VTE stratified by age, BMI, operative time,
blood loss and performing lymphadenectomy.

Variable VTE P

BMI, kg/m2 < 30 30/3242 0.714
BMI, kg/m2 ≥ 30 6/763
Age, yr< 60 26/3429 0.021*
Age, yr≥ 60 10/576
Operative time< 3 hr 13/1836 0.239
Operative time≥ 3 hr 23/2169
Blood loss< 500 mL 22/2785 0.27
Blood loss≥ 500 mL 14/1220
MIS 17/2824 0.002*
Open surgery 19/1181
Lymphadenectomy
Yes 28/2815 0.323
NO 8/1190
BMI and operative time
BMI< 30 and operative time< 3 hr 8/1583 0.703
BMI≥ 30 and operative time> 3 hr 5/672
Age, BMI, and operative time
< 60 yr, BMI< 30 and operative time< 3 hr 8/1635 0.422
> 60 yr, BMI≥ 30 and operative time> 3 hr 4/407
Blood loss and operative time
Blood loss< 500 mL and Operative time< 3 hr 6/1849 < 0.001*
Blood loss> 500 mL and operative time> 3 hr 8/385
Open surgery, Blood loss< 500 mL

2/972 < 0.001*
and Operative time< 3 hr
Open surgery, Blood loss> 500 mL

7/253
and Operative time≥ 3 hr
MIS, Blood loss 500 mL

10/1649 0.233
and Operative time< 3 hr
MIS, Blood loss> 500 mL

2/87
and Operative time≥ 3 hr

yr, years; hr, hours; * significant difference.

to be seen when stratified by BMI (P = 0.714), operative time
(P = 0.239), blood loss (P = 0.27), and lymphadenectomy (P
= 0.323). However, a significant difference was seen when
stratified by age (P = 0.021) and surgical approach (P = 0.002).
A significant differencewas also seenwhen stratified by blood
loss associated with operative time (P < 0.001), open surgery
associated with blood loss and operative time (P < 0.001);
while no difference was seen when stratified by BMI associ-
ated with operative time (P = 0.703), age associated with BMI
and operative time (P =0.422),MIS associatedwith blood loss
and operative time (P = 0.233).

Then, we used a multivariate logistic regression model
to adjust for variables with P < 0.2 in univariable analy-
sis, and found that there was no significant difference be-
tween age 50–59 years, age 60–69 years, and age 70 years or
older; blood transfusion was highly significantly associated
with VTE after gynecologic surgery for cancer. Other vari-
ables significant associated with VTE include hypertension,
anemia, open surgery and surgical time>3 hours (Table 3).

Table 3. Multivariate regression analysis for VTE after
surgery for gynecologic cancer.

Variable OR (95% CI) P

Age 50–59 yr reference
Age 60–69 yr 0.437 (0.137–1.397) 0.163
Age 70 yr or more 0.326 (0.083–1.278) 0.108
Hypertension 4.252 (1.671–10.818) 0.002*
Anemia 14.838 (2.63–83.711) 0.002*
open surgery 2.53 (1.072–5.972) 0.034*
operation time> 3 hr 4.759 (1.671–13.551) 0.003*
blood loss 6.732 (3.017–14.743) 0.056
blood transfusion 5.345 (2.115–13.506) < 0.001*

yr, years; hr, hours; * significant difference.

4. Discussion
Our study found an overall incidence of postoperative

VTE of 0.87%, which was consistent with some prior stud-
ies [7, 13]. This study expanded the current literatures by
supplying the largest study of risk factors for VTE specific to
gynecological surgery [6, 14]. Despite this low rate, postop-
erative VTE was followed with serious consequences. This
study demonstrated that a 30-day postoperative mortality of
patients with a diagnosis of VTE was as high as 11.1%, which
was higher than that reported of a 30-day mortality of 7.0%
patientswhounderwentMIS for gynecologic cancer [7]. Per-
haps, this is because in this study we included patients who
underwent open abdominal surgery. It was reported that as
many as 25% of PE patients experienced acute death in some
scenarios [1]. In this study, 4 (44%) patients with a PE died.

Of the studied risk factors, an open abdominal approach
had a significant effect on postoperative VTE. This study
confirmed prior studies that have shown open surgery to
be associated with more complications when compared with
MIS [6, 8]. Although there had been a global trend to-
wards decreased open abdominal surgery over the last decade,
and the percentage of abdominal hysterectomies done in the
United States in 2011 was 48.7% [9], our study showed that
nearly a third of surgeries for gynecologic cancer were done
using an open abdominal approach.

Patients with ovarian and fallopian tube cancer appeared
to have a greater incidence of VTE compared to patients with
uterine and cervical cancer, which has been previously re-
ported [7, 10]. The remaining risk factors associated with
VTE after surgery for gynecological cancer were older age,
higher estimated blood loss, and blood transfusion, which
have been reported previously [13, 15].

Early VTE (days 0–7 after surgery) is believed to be defi-
nitely associated with the surgical procedure while late VTE
(days 8–90 after surgery) is assumed to reflect the period of
recovery and adjuvant treatments [5]. The time intervals
were studied to develop better preventive and diagnostic ap-
proaches to VTE. We found that 63.8% of VTE events oc-
curred after more than a week and 13.9% after 3 weeks. The
timing of VTE in our study was consistent with that reported
in a prior study [5].
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PE is the leading cause of postoperative death after surgery
in this study. Of the patients studied, 11.1% (4/36) died of
PE, which occurred within one week after surgery. It was re-
ported that 3% of deaths in cancer patients were PE-related
versus 1% of deaths in non-cancer patients (P < 0.001) [16].
Patients with PE are rare (5%), but their in-hospital mortality
might exceed 50% [17]. Because most VTE- and PE-related
deaths are unforeseen, primary prevention is the better op-
tion compared to trying to remedy such events after they oc-
cur.

There were several limitations to our study. This was a
hospital-based retrospective study that was not representa-
tive of the whole country. In addition, there was a possibil-
ity that some VTE episodes that occurred more than 30-day
postsurgery weremissed. The use of pre-operative VTE pro-
phylaxis was not identified. The recommendations for ex-
tended VTE prophylaxis for cancer patients in the postoper-
ative setting are different in current practice guidelines. The
European Society for Medical Oncology (ESMO) guidelines
recommended thromboprophylaxis for all patients undergo-
ing major abdominal or pelvic surgery [18], while the Na-
tional ComprehensiveCancerNetwork (NCCN) only recom-
mends thromboprophylaxis for patients with high risk fea-
tures for VTE [19]. As such, practical application of these
guidelines is still a challenge. The strengths of this study in-
cluded the availability of information froma large-population
that allowed us to obtain both the incidence and risk fac-
tors for VTE. Moreover, this study had shown of the inter-
val to VTE occurrence, which emphasized the fact that more
than one-half of events occurred more than one week after
surgery.

5. Conclusions
This is one of the largest studies in gynecologic malig-

nancies that focused on both risk and incidence of VTE after
surgery. It highlights that more than one-half of VTE occurr
during the second week after surgery. Ovarian and fallopian
tube cancer, abdominal surgery, and blood transfusion might
were identified as risk factors for developing VTE.
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