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Abstract. Ovarian cancer associated with deep venous throm-
bosis (DVT) is an uncommon, potentially life-threatening 
condition. The primary therapeutic strategy for the treat-
ment of this condition is up-front primary cytoreductive 
surgery, with placement of an inferior vena cava (IVC) filter 
prior to surgery to prevent fatal pulmonary embolism. The 
present study describes the case of a 49-year-old female, who 
presented with DVT unresponsive to anticoagulant therapy in 
the lower extremities prior to the diagnosis of ovarian cancer. 
During the search for the underlying malignancy, transvaginal 
sonography (TVS) revealed a cystic solid mass in the pelvic 
cavity. Subsequently, the patient underwent up-front primary 
cytoreductive surgery without placement of a preoperative IVC 
filter, followed by six cycles of chemotherapy. The patient was 
diagnosed with ovarian clear cell adenocarcinoma stage IIIC, 
complicated by DVT, and had survived >3 years without relapse 
at the time of completion of the present study. The successful 
outcome of the present case demonstrated that occult primary 
cancer should be suspected in patients with DVT unresponsive 
to anticoagulant therapy. The present study also indicated that 
up-front primary cytoreductive surgery without placement of 
an IVC filter represents an effective potential strategy for the 
treatment of advanced ovarian cancer associated with DVT, 
as the thrombus strongly adheres to the vessel wall following 
organization.

Introduction

Epithelial ovarian cancer results in mortality more frequently 
than any other gynecologic malignancy, as the majority of 
patients present with advanced stage disease  (1). Up-front 
primary cytoreductive surgery followed by chemotherapy is 
able to improve overall survival, and remains the standard 
treatment for the majority of patients with resectable advanced 
ovarian cancer  (2). Compared with other cancers, ovarian 
cancer, and particularly clear cell carcinoma, is associated 
with a high incidence of deep venous thrombosis (DVT), which 
may affect surgical outcomes. The overall incidence of symp-
tomatic DVT in ovarian cancer is 9.7-16.6% (3,4). However, 
the detection of DVT prior to the diagnosis of ovarian cancer 
is rare, with an estimated incidence of 3.2% (3). Up-front 
primary cytoreductive surgery remains a significant clinical 
challenge for patients with DVT.

Inferior vena cava (IVC) filters are typically placed in 
the perioperative period of primary cytoreductive surgery 
to reduce the risk of DVT-associated pulmonary embolism 
(PE) (5-7). Although IVC filters effectively prevent PE, they 
are do not improve survival rates in patients with ovarian 
cancer undergoing primary cytoreductive surgery, due to their 
significant associated complications (8,9) and the high risk 
of hematogenous distant metastasis in this population (10). 
Therefore, the use of IVC filters in combination with up-front 
primary cytoreductive surgery for ovarian cancer in patients 
with DVT is controversial.

The current study presents the rare case of a patient with 
DVT in the two lower extremities, identified prior to the 
diagnosis of clear cell ovarian cancer. The patient underwent 
optimal primary cytoreductive surgery within 1 month of 
unsuccessful anticoagulant therapy, without placement of a 
preoperative IVC filter. The patient's surgical outcome was 
good, with resolution of lower limb swelling and without PE. 
The patient was followed-up for >3 years, during which time 
serum tumor marker assays and transvaginal sonography 
(TVS) identified no evidence of tumor recurrence. The present 
case provides significant information regarding the potential 
management of ovarian cancer in patients with DVT. Other 
published case reports of ovarian cancer associated with DVT 
in the literature were also evaluated.
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Case report

Written consent from the patient for the use of clinical 
materials for research purposes and approval from the Insti-
tutional Ethics Board of the First Affiliated Hospital of Sun 
Yat-Sen University (Guangzhou, China) were obtained.

A 49-year-old female [body mass index (BMI), 24.0 kg/m2] 
presented to the Vascular Surgery Department at the First 
Affiliated Hospital, Sun Yat-Sen University with reddish 
swelling and pain in the right leg, which had persisted for 
3 days. The difference in circumference between the patient's 
lower limbs was 2.3 cm (left, 34.5 cm; right, 36.8 cm). Color 
Doppler flow imaging of the right lower extremity identified 
multiple DVTs in the superficial femoral, popliteal and fibular 
veins (Fig. 1A-C). Coagulation function tests were performed, 
including platelet count (219x109/l), D-dimer [18,190.00 µg/l, 
increased compared with normal values (increased)], 
prothrombin time (17.8  sec,  increased), activated partial 
thromboplastin time (30.6  sec), thrombin time (17.2  sec), 
fibrinogen (2.00  g/l) and international normalized ratio 
(1.6, increased). The patient had no history of trauma, surgery, 
hormone therapy or smoking, and was also single and without 
a sexual history. The patient's family history was negative 
for clotting disorders. The patient underwent low molecular 
weight heparin anticoagulation therapy. However, the patient's 
symptoms did not improve following 2 weeks of continuous 
therapy, and the popliteal vein in the lower left extremity 
developed a thrombus with 80% stenosis (Fig. 1D). Occult 
malignancy was suspected and therefore, the expression of 
10 serum tumor markers was measured: Human epididymis 

protein (168.7 pmol/l,  increased), cancer antigen (CA) 153 
(3,000 U/ml,  increased), CA72-4 (15.09 U/ml,  increased), 
CA125 (541.5 U/ml, increased), CA199 (111.4 U/ml, increased), 
carcinoembryonic antigen (0.619  ng/ml), neuron-specific 
enolase (24.78  ng/ml, increased), human chorionic 
gonadotropin-β (0.100 mIU/ml), squamous cell carcinoma 
antigen (0.7  ng/ml) and α-fetoprotein (2.84  ng/ml). TVS 
revealed a cystic solid mass measuring 16.0x12.8  cm in 
the pelvic cavity (Fig. 2A). The patient was admitted to the 
Obstetrics and Gynecology Department for further treatment. 
Computed tomography demonstrated right ovarian carcinoma 
in the pelvic cavity, with cystic and solid portions (Fig. 2B). 
The patient required surgery, but refused placement of a 
perioperative IVC filter due to insufficient funds. Exploratory 
laparotomy confirmed the presence of a right ovarian mass 
with a maximum diameter of 16.0 cm and 500 ml ascitic fluid 
in the abdominal cavity (Fig. 2C and D). A right oophorec-
tomy was performed and an intraoperative frozen section was 
obtained for the confirmation of diagnosis. The solid and cystic 
mass exhibited an uneven surface with excrescences, and the 
section was comprised of brittle tissue. Following 30 min of 
evaluation, pathology confirmed ovarian epithelial malig-
nancy. Aggressive total hysterectomy, right salpingectomy, left 
salpingo-oophorectomy, omentectomy, pelvic and para-aortic 
lymph node dissection and appendectomy were performed. 
The liver, pancreas, gall bladder, stomach, and small and large 
bowel remained normal. No intraoperative peritoneal deposits 
or areas suspicious for malignancy were found. Intraoperative 
bleeding was 200 ml. Heparin anticoagulation therapy was 
stopped 12 h prior to surgery, and resumed 24 h post surgery.

Figure 1. Color Doppler flow images revealing DVT involving the lower extremities. (A) DVT in the superficial femoral vein of the right leg. (B) DVT in 
the popliteal vein of the right leg. (C) DVT in the fibular vein of the right leg. (D) DVT in the popliteal vein of the left leg detected following 2 weeks of 
anticoagulant therapy. DVT, deep venous thrombosis.
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On postoperative day (POD) 1, the patient's DVT symp-
toms were significantly relieved, with a decreased difference 
in lower limb circumference (left, 30.5 cm; right, 31.5 cm). 
In addition the plasma level of D-dimer had been reduced to 
4,440.00 µg/l. Histology of the tumor confirmed ovarian clear 
cell adenocarcinoma (Fig. 3A and B) with left iliac and obtu-
rator lymph node metastasis. The patient's uterus, right adnexa, 
and omentum majus were negative for metastasis. The cancer 
stage was IIIC. The patient received six cycles of carboplatin 
(AUC)=6 and docetaxel (175 mg/m2) every 4 weeks following 
surgery. Serum tumor markers were measured following the 
first cycle of chemotherapy. Serum CA153 had reduced from 
3,000 U/ml to 185.20 U/ml, while CA125 had decreased from 
541.5  U/ml to 73.70  U/ml. CA199 and carcinoembryonic 
antigen levels were normal. Warfarin oral anticoagulation 
was continued and the international normalized ratio was 

maintained in the treatment range of 2.0-3.0. All serum tumor 
marker levels and plasma D-dimer levels returned to normal 
following the second cycle of chemotherapy. The patient was 
followed-up for >3 years, during which time serum tumor 
marker assays and TVS indicated no evidence of tumor recur-
rence. The successful outcome of the present case suggests 
that ovarian cancer with DVT may be treated with up-front 
primary cytoreductive surgery within 1 month of anticoagu-
lant therapy, without placement of an IVC filter.

Discussion

Venous thromboembolism (VTE), including DVT and PE, is 
increasingly recognized as a common complication amongst 
patients with malignant disease, and is associated with 
increased mortality, recurrence and compromised quality of 

Figure 2. Giant mass identified in the pelvic cavity. (A) Transvaginal sonography identified a cystic solid mass in the pelvic cavity. (B) Computed tomography 
revealed right ovarian carcinoma with cystic and solid portions. (C) Exploratory laparotomy revealed a giant ovarian carcinoma in the pelvic cavity. (D) The 
solid cystic mass had an uneven surface with excrescences and a maximum diameter of 16.0 cm.

Figure 3. Histological analysis indicates clear cell adenocarcinoma, grade IIIC. (A) Cystic and papillary areas were visible with typical hobnailing. H&E staining; 
magnification, x400; (B) Eosinophilic bodies lie in the cytoplasm of clear cytoplasmic cells. H&E staining; magnification, x400. H&E, hematoxylin and eosin.



SHEN et al:  UNDERLYING OVARIAN CANCER ASSOCIATED WITH DEEP VENOUS THROMBOSIS2582

life (11-13). Numerous studies have confirmed this association 
between malignancy and VTE (12,14,15). The overall risk 
for VTE is seven-fold greater in patients with malignancy, 
compared with that of individuals without malignancy, 
particularly in the first few months following diagnosis, and in 
the presence of distant metastases (12). Among solid tumors, 
ovarian cancer has one of the highest incidence rates of VTE, 
an effect which adversely impacts patient survival  (16,17). 
The overall incidence of symptomatic DVT among patients 
with ovarian cancer is reported to be 9.7‑16.6%, with 3.2% of 
cases detected prior to the diagnosis of ovarian cancer (3,4). 
In the present case, DVT was unresponsive to anticoagulant 
therapy, suggesting the prescence of an underlying malig-
nancy. Optimal cytoreductive surgery without placement of a 
preoperative IVC filter was performed, and ovarian cancer was 
confirmed. This case suggests that clinicians should suspect 
underlying malignancy when DVT is unresponsive to antico-
agulant therapy.

Factors contributing to the risk of DVT in cancer patients 
include clear cell subtype, high grade and stage of cancer, 
high CA125 (>500 IU/ml), giant pelvic mass, history of DVT, 
ongoing chemotherapy, lack of surgery, presence of residual 
tumor and BMI ≥30 (4). Clear cell carcinomas are associated 
with the highest DVT incidence (27.3%), compared with that 
of 6.8% among patients with other types of epithelial ovarian 
cancer (18). The present patient exhibited several risk factors 
for DVT, including high CA125 level, advanced stage, giant 
pelvic tumor and clear cell adenocarcinoma subtype; although 
had no history of DVT and a normal BMI. The symptoms of 
DVT were significantly relieved by POD 1, with a decreased 
difference in circumference between the lower limbs, resulting 
from decreased pelvic pressure. Tumor-associated obstruction 
of venous flow may have a more prominant role in gynecologic 
cancer patients than hypercoagulability activation by tumor 
cells (19). Clinicians should be aware of the risk factors for 
DVT so that appropriate perioperative prophylactic measures, 
including anticoagulation therapy, may be effectively used. 
Furthermore, in this case, primary surgery was effective for a 
resectable giant pelvic mass with DVT.

However, the management of ovarian cancer associated 
with DVT remains challenging. There are currently three 
approaches to the management of such cases: i) Up-front 
primary cytoreductive surgery with placement of an IVC 
filter prior to surgery to prevent PE (20); ii) neoadjuvant 
chemotherapy followed by interval debulking surgery for 
huge tumors that cannot be treated with optimal primary cyto-
reductive surgery (20); and iii) initial less-invasive diagnostic 
laparoscopy to remove cancer tissue, followed by three cycles 
of chemotherapy and complete staging surgery, an approach 
restricted to patients with small ovarian tumors (21). Up-front 
primary cytoreductive surgery with preoperative IVC filter 
placement provides a histopathological diagnosis, removes as 
much cancer tissue as possible, establishes the International 
Federation of Gynecology and Obstetrics stage  (2), aids 
complete resection of macroscopic disease (22) and improves 
overall survival (20,23), compared with the effects of neoad-
juvant chemotherapy for resectable advanced ovarian cancer. 
However, numerous complications have been reported to 
be associated with IVC filters, including IVC penetration, 
filter embolization and movement, filter fracture, recurrent 

PE and DVT (8,9). Furthermore, perioperative placement 
of an IVC filter in patients with ovarian cancer undergoing 
primary cytoreductive surgery may significantly decrease 
survival time and elevate the risk of DVT and hematogenous 
distant metastasis  (10). In addition, these patients should 
be monitored closely and the filter requires removal once 
anticoagulation is no longer contraindicated (24). The use of 
IVC filters prior to primary cytoreductive surgery therefore 
remains controversial.

The present study describes the case of a huge ovarian 
tumor with DVT, treated within 1 month of anticoagulant 
therapy with optimal primary cytoreductive surgery without 
placement of an IVC filter. A preoperative IVC filter was not 
placed in this case as the patient did not suffer from clinically 
evident PE and the chronic venous thrombi were adhered to 
the vessel wall and did not involve the pelvic veins, lowering 
the risk of PE (25). In addition, the patient and family refused 
placement of an IVC filter due to a lack of funds. Based on 
these circumstances, optimal cytoreductive surgery was 
performed without placement of a preoperative IVC filter. 
This case differed from those of previous studies (20,21). 
The patient was followed up for >3 years, during which time 
serum tumor marker assays and TVS scans identified no 
evidence of tumor recurrence. Although no adverse events 
have previously been reported following surgery without 
placement of an IVC, the number of cases is too low to draw 
general conclusions. The present case is therefore a useful 
contribution to enhancing understanding of the treatment of 
ovarian cancer with DVT.

In conclusion, occult cancer should be suspected in patients 
with DVT unresponsive to anticoagulant therapy, and optimal 
cytoreductive surgery without placement of a preoperative 
IVC filter is a feasible treatment strategy for advanced ovarian 
cancer with DVT, when the thrombus strongly adheres to the 
vessel wall organization.
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